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| ABSTRACT

TAQCS, a transforming acidic coiled-codl (TACC) famiy
member, is feaquently upregulated in a2 broad spedmum of
ancers, inchding breast cancer_ It plays oritical roles in protect-
ing microtubule stability and centros ome integrity that is often
dysregulated in canoers; therefore, making TACCSY a highly
attractive therapatic fargs. Here, we identifisdl 2 new
TACCH-targeting chemotype, BO-264, through the screening of
in-house compound collaction. Direct interaction between BO-
264 and TAOCY was walidated by using several binchemial
methods, induding drug affinity respomsive target stbility, ol-
Inlar thermal shift assay, and isothermal titmtion calorimetry.
BO.24 demonstrated superior antipmliferative adbivity o the
two currently reporiesd TACCS inhibitors, s pecially in aggnessive
breast cancer subtypes, basal and HER2+, via spindle assembly
checkpaint-depmdent mitotic amest, DNA dmage and apo-
prosis, while the cyintomicity against normal breast cdls was

Introduction

Micotubules have been imporant targes fr aner thempy
heranse of thedr multifosted findions in ol division, mitotic s pindle
formation, intraelular traffidking, and maintenane of cell shapeand
palarity (1) Micrombule-argeting agents (MTA), such as fxanes,
maytansines, vinca alkalodds, colchic ne, and combretastatin are there.
fore cnmmonly used for the tratment of both hermatalogic and solid
mmal ignandcies (2. However, the effectivenses of thess agents has ben
impaired by variowsside effects, such as peripheal nenropathy ($and
pasily by aauisiion of rsistnce to given themapy (4). Mitotic
inhibitors, partimlarly those frgeting Anrora kinases and Polo-lilke
lanase 1 (FLE1}, have demmonstrated promd sing prechinical resolts, and
several of thee arecurmently being tested in dinies (5. However, the
dinicl henefit of maet of thess inhihitors is Hmited barane of low
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negligible. Furthermore, BO-264 significantly decesed centro-
somal TACCY during both mitosis and interphase. BO-264
displaysd potent antipraliferative activity (~-90% have le=s than
1 pmal/L Gl value) in the MCT-80 cell line pans] com promising
of nine different cancer types. Notewarthy, BO-264 significantly
inhibited the growth of cdk harboring PGFRS -TACCE fusion,
an onmgenic driver in diverse malignancies. Importantly, its
aml administation significandy impaired tumar growth in
immunocompromisa] and immunocompetent breast and colon
cancer mowse madelk, and increased survival without any major
towicity. Finally, TACCS expression has heen identified as strong
independent prognostic facor in breast cancer and strongly
prognostic in several different ancers. Cwverall, we identifisd a
nave and highly potent TACCS inhibitor as a novel potential
anticanceer agent nducing spindle abnormalites md mitotic
cell death.

thempentic efficacy, necssifating the use of high doses that further
leads a0 mmwanied side effects. Theredore, discovery of novel thera-
peutic targets thatare highlyessential formiintic cdl division in anaer
cells is nrgenthy needed to achisve hetter antimmor efficacy with lower
theapy-related side effiects.

T ACCS is one of the most oncogenic members of the ansforming
acidic coiled-coll [TACT) family chanderizad by 2 omseaved C-
terminal motif @lled the TACC domain thatisrequired for binding to
miaotubules (§)L TAQCS protein localizesat centrosmmes anad mintic
spindles and may also function as a plus-end tacking protsin to
regulate microtubule dynamics (7). s deplstion has been reported to
inhibit microtubule nucleation at the entrosems, fom mutipalar
spindles during mitosis npon centrosome dechstering (8), and nesults
in chromos ome misalignments lading o caspas sd spend ent apopho-
sis (9. Moreover, TACTS inhibiion may also meduce mitogenic
signaling (10, block spidermal growth fcior (EGF)-stimulated epi-
theial -mesenchymaltransiton (EMT; ref. 1 1}, and mediste paditae]
sensitization by triggering post-miintic G -phase armest via activating
pE3=p2] pathway (1XL The mitotic fundions of TACCS are lrgely
controlled by Aurora A kinase, which phosphorylaes TACCS at the
Ber558 mmidue and ensurs i recruitment o entosemes and
spindles in association with its intercting partner, ch-TOG (colonic
and hepatic tumor overerpressad gene; ref 13} This is followed by
recrui tment of dathrin, m endocytic and vesicletrafficking protsin,
kading 1o the formation of the TACCYch-TOG clathrin apmple,
which then acts & an intermicrobubul = bridge s whilizing ineinchore
fibers and preventing microtubule @tastrophe [14])

Elavated leveds of TACCS have besn observed in various @aneers,
including prosate aner (15}, hepainellar cancinoma (HOC
ref. 1), non-small cell ung anoeer (17}, and breast cancer (18]
Furthermore, downregolation of TACCS with a small-malecule
TAQCS inhibiior, KHS101 (19), reduced tumor growth of ghoblas-
toma xenagrafts (20 ). TACCY inhibition with KHS101 in breast anoer
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Surface enhanced Raman spectroscopy as a novel tool for rapid quantification of heroin
and metabolites in saliva
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Backgroand: Heroln can be detected and quantifisd by certaln anabetical methods, however, forenslc professlonals and criminal
laharatories study for cheaper and faster detection tools. Surface-enhanced Raman spectroscopy (SERS) rises s a possible alternative
tood with its widening application spectra. There are few sudies regarding Raman and SERS spectra of heroln and Its metabalites,
which are unforunately controversial In this stwdy, we compared five different surfices In order to find out more efficlent Raman-active
subst rate for oplate detection and rapld quantification of heroin and 15 metabelites in saliva.

Materials and methods: Morphine standard material was used to ldentify proper surface for SERS analysis of oplates. Haroln and its
metaholites {morphine, morphine-3-E-gucurenide and é-monoacetyl morphing) were calibrated betwean 50 ppb and 500 pprm and
quantified on AuMEs with signal enhancement of sibver collolds in saliva. Faman microscope with 8 TES-nm laser source was wsed,
Besults and Conclusion: Obtained results showed that heroin and s metabolites can be detected and quantified in saliva samples

using a SERS-based system. Additionally, the present study revealsd that synergetic effect of a spectfic gold nano-surface with ability
controlling liquid motion and silver nanoparticles Increase band numbers and Intensities. Therefore, we suggest a fast, accurate and

cost-effective method to detect and quantify heroln in blological fulds

Keywords Heroln and morphine identification, Heraln and morphine quantification, surface-enhanced Raman spectroscopy (SERS),
Raman-acthve surface, gold nanorod arrays, sibver nanoparticles

L. Introduction

Abuse of illicit drugs, induding high-risk opicids, is
still a major problem globally It is responsible from
increasing mortality and morbidity, particularly in young
population. Heroin is one of the most commonly abused
illicit drugs, which is diacety]l product of morphine that
most commeonly extracted from Papever sormmifersm [1].
In a survey study from the United States [2], it has been
stated that heroin use is extending in the population from
city centers to urban areas and to different socio-cultural
classes. According to World Drug Report 2017 and
European Drug Report 2017 heroin is still the leading
substance for addiction ameng high-risk opicids. Heroin

addiction is still a widespread problem as a significant
cause of morbidity and mortality due to inaeased risk of
cardiopulmonary diseases, chronic infections including
Hepatitis C and hepatic failure®.

The use of surface enhanced Raman spectroscopy
(SERS) increases in forensic sciences applications. SERS
is a potentially fast and cost-effective analytical method
requiring very little amount of sample. There is a large
number of SERS based studies dealing with identification
of chemical trace evidences and certain body fluids [3-10].
On the other hand, there are few SERS studies regarding
identification of toxicological substances including

morphine, cocaine and herin directly dealing with

! United Mations Office on Drugs and Crime (2018). Wordd Dingg Beport 2017 - 2 [onlineg]. Website httpefwwwianodc.orgwdr2o17/

field/Booklet_2 HEALTH.pdf [accessed 2703 2018].

* EMCDDA (2017). Earopean Drug Report 2017: Trends and Developments [online]. Webdte http./wwwemedda.europa.es!
publicationsfedrtrends- developmentsf 2017_en [accessed 16 12 2019].
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Case rep

Meropenem, rifampicin and gentamicin combination
therapy in a patient with complicated urinary tract
infection caused by extreme drug-resistant

P aeruginosa

Ashinur Albayrak,' Dolunay Merve Fakioglu,” ? Esin Senol®

SUMMARY

I this article, we report @ case of & 25-year-old male
patient who was under follow-up for nephrofithiasis
and repeated urological interventions. His last aperstion
was carried out 9 months ago for insertion of a double-
catheter. Peeudomonas aemuginasa, which is susceptible
to only colistin treatment, was debected in the wine
culture. Before the removal of the dauble-] cathater,
colistin and ceftazidime antibiotics were started to
prevent the risk of bloodstream infection. However,

the treztment was stopped wgently due ta signs of
nephmtaxicity. His treatment was restarted with colistin
300 myg once as the initial loading dose, followed by
150 mo'day. However, this time, aolistin newrobaxicity
has developed and the treatment wes again stopped.
Meropenem B gitay, gentamicin 2 mg/kg and ritampicin
300 myg were prescribed. Negative urine culture was
achieved on the fifth day of treatment.

BACKGROUND

Management of nosocomial infections caused by
Gram-negative bacteria with muoltiple doog oesis-
tance is becoming gradualhy difficul’ duoe o the
Jimited nomber of antibiotics that are sffective in
witto. Use of polymyxin (colistimeshate sodiam),
which i the only option for treatment of extreme
drog-resistant  (KDR), Gmam-negative bactedal
infections, is limited duoe to the risks of nephroto-
jcity and neurosoadcite” In this case, pharmacists
aimed to emphasise coadministration of antbiotics
by considering thar their pharmacodynamic proper-
ties can be effective, even if the bacteria are resistant
to these antibiotics in witro.

CASE PRESENTATION

The patient, who is under followr-up doe to nephro-
lithiasis and repeated urclogical imterventions, was
operated on in April 2018 at an infections diseases
outpatient clinic so as to insert a doable-] catheter.
The patient™s complaints were dysuriz, pollalbuda,
fever and oght costovertebral angle tenderness.
Laboratory assessment showed thar the patient’s
white cell count (W) was 5811071, C reactive
protein (CEF} was 4.2 mg/'dLl, creatinine was 0,94
mgdL and AIT was 34 UL. Urinalysis showed
positive nitrites in the orine and that the patient
had pyaria. Urology physidans asked to cemove the
catheter, but the infection practitioners thought that
the patient had a risk of bloodstoeam infection and
septic shock if the biofilm in the infected catheter is

removed. Therefore, the catheter was not removed
wntil the urine cultere became negative.
Prrwdoerronas aerwginosa, which is susceptible to
anly colistin tweatment, was detected in the ooine
culmre, so 300 mg colistin {colistimethate sodiom
eguivalent to 300 mg colistin basic achvity) was
administered as the initial Joading dose, followed
by 150 mgiday maintenance therapy through infu-
sion, plus ceftazidime 2 g twice in a daw. An increase
in blood creatinine levels (from 094 mg'dl to
2.23 mg/dL) and a reduction in GFR (519%) weze
seen on the second day of treatment, which might
be signs of colistin nephrotoxicity. The treatment
was stopped wrgendy. The patient, who had no
sign of systemic infection, was monitored without
any drug treatment over the period of tme. The
creatinine value decreased from 2.23 mgidl to 1.3
mg/dL by means of hydration therapy with 0.08%
MNaCl adminstered parenterally However, DR
F asruginosa was detected once more in the orine
culmre. Colistin treatment was pestarted at 300 mg
a5 the initial loading doss, followed by 150 mg'
day However, treatment was again stopped doe to
complaints of vertigo, numbnes, itching arcond
the mouth and irzitability, which were comnsidersd
signs of neuroroadcity cansed by colistin
According to E test (Epsilometer), the minimuom
inhibitory concentration (MIC) waloes were for
meropenem 32 g1 and gentamicin 2 mgL. They
are considered to be resistant to the EUCAST
(Eoropean Commimes on Antimicrobial Suscep-
tibility Testing) 2012 critesia (MIC breakpoint
gentamicin, R>4 mgl, MIC breakpoint mero-
penem B8 mgl). Although meropenem and
gentamicin were resistant, they were med in the
treatment due to their synecgistic effecs. Rifam-
picin was added to the combination due to its
increased  biofilm  penstration and synecgistc
effect. Meropenem € giday (dosage regimen
divided into three steps) in slow infusion for @
hours, gentamicin 2 mg'kg (incavenously, every
£ hours) and rifampicin 300 mg (orally, taice in a
day) were prescribed. Negative urine caloore was
achieved on the fifth day of treatment. Medical
examination showed WCC at 758 10.e3/ul |
CRF of §.01 mg'dL, creatinine of (.73 mg/dL and
ALT of 17 U/L {50% lower than the first measored
ALT of the patient). The double-] catheter was
removed from the patiemt’s oreter. The treat-
ment was continued afrer the urological interven-
tion and vrine cultore resalted with no bacterial
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Paridrson's Disease (PD), & chnonde and p siwe memroc e disesse of the bmin, is associated with
the loss of dopaminergic neorors. Bs padhogensss ramains omelar; however, oridative DNA demage doe to
reariive axygen speckes (RDE) & believed to play 3 major rals in the stiology of PO DMA repair systems can
mitigate coddadive DNA damage and help to maintain genomic sability and $ms prevent menronal deash.
However, gene polymo ip hisms on DNA repalr enzymes mayalter the foncions of enzymes and increase the risk
of PO The pressnt stody #lms o investigae a possihle link batween the 0GE], XROCT, and MTHT gene paly-
e dserres @] P sk i 97 jpat et werith PO amed 102 eominals im ghe: Torkd sh popolation. Oor genotyping smdy
wtilizing palymense dhain resction- restriction fragment kengé pohymeonph tsm revealed oo nelaton ship benseen
two gene polymcephisms (DGGISer326Cys md MTHIVal83Met) and PD risk. Partcdpants with the XRCCT
varint genotypes had atwo io threes and a half fold higher risk of PD than oontrols (p = 0046, OR = 1.910, 95
% 0= [10MN3-3608) and p = 0006, OR = 3742, 95 % O= [ 470-9.525], respectively) Oor reanbs sog-

gesied that XRCCT Arg399hGin pahym cephiem is a risk facior for PO

1. Introduwction

Parkinson's disease (FIY) & a neumdegenemtive proces that affects
apprximately 1 % of the populstion over 65 years old. PD & 3 neu.
rological disesse with a multifactorial stiology that indudes environ-
mental {(such as dgarette smoke, pesticides, herbicides, and heavy
meetals) and genetic factors [1-3]. The pathogensiz of PO still nemains
olsoure; however, cumment evidence supports that an agerelated in-
crease in oxidative DNA damage may be the main risk factor [4]. Stu-
dies have shown that resctive oxygen species (ROS) are genersted £x.
cessively in the brains of petients with PD and may attack
maoromoleoules like DNA [5=7]. Many studies have abo confirmed that
ROS and oxidative DNA damage are part of pathologial proossses
during PD [F 8], but it has not yet been determined whether this is a
majmr event or @ resubt of other eellular dyshmctions. Genetic poly-
marphisms may alter or decrease DNA repair capadty and affect the
sisceptibility to Pk Anahzis of the pohmorphizms of DNA repair en-
rymes can clarify whether FI) may arise from a genetic predisposi ton
to oxidative siress [B]. Enhanced production of 8-hydrocy 2 “dem.
yuanasine (8-0HdG], a marker of DNA damage inducsd by RS in the
midbrain of patients with FD, crests shomiory evidence of oddative
damage [S5]. & & an oddized form of guanine, yielding G-C to TA

» Correspo nding anthar.

transversion. Organisms have many protective medanisms against
mxidative DNA damage, induding the base excision repair {BER)
mthway. In BER, 8-0xoG INA ghymsylmse (ROGGET), which is encoded
Iy the human (MG] gene, recognizes and removes the altersd hass (8-
OHdG) [69]. 0GG] & polymorphic and hes severmal pohmornphizms.
The higher expresion levels of (MGG emymes have been found in
mtients with PO [6].

Another repair enzyme that also has 2 major mole in BER is Xemay
repair oS complementing 1, encoded by the XROCT gene. The protein
participates in the repair of DNA single.strand breaks and interscts with
AT, poly (ADPribose) pol ymersse (PARP]), DNA ligese T, and DNA
polymermse fin BER [10=12]. Three polymorphisms {Arg/Gin, Ang/His,
amd Arg/ Trp) have been described in the XRCCT gene. One of them i
the Arg39Gin polymoarphism that has been shown to aler DNA pepair
camadty [13]. The mdon 399 polymorphism has been shown o affect
DMA repair capacity, while the significance of the other two paly-
mumrphisms is not yet kmown in genotoxic messure=ment [14].

Human MTHI, an oxidized purine nuclsmide triphosphatase, has a
major nale in BER, in that it hydmohmes 80x0ed GTF and 2hydmoxy-
dATP in the nucleotide pool MTHI i considered a potential marker of
aidative DMA dama ge since its finction is to reduce the scommulstion
of oxidized nudeotides in DNA [15]. Bs activity can, thensfore, be usad
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Natural products in drug discovery:
advances and opportunities
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Abstract | Matural products and their structural analogues have historically made a major
contribution to pharmacotherapy, especially for cancer and infectious diseases. Mevertheless,
natural products also present challenges for drug discovery, such as technical barriers to screening,
izolation, characterization and optimization, which contributed to a decline in their pursuit by
the pharmacsutical industry from the 1990s onwards. In recent years, several technological and
scientific developments — including improved analytical togls, genome mining and enginesring
strategies, and microbial culturing advances — are addressing such challenges and openingup
new opportunities. Consequently, interest in natural preducts as drug leads iz being revitalized,
particularly for tackling antimicrobial resistance. Here, we summarize recent technological
developments that are enabling natural-preduct-based drug dizcovery, highlight selected
applications and dizcuss key opportunities.
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ABSTRACT

Three undescribed sesquiterpene lactones (1-3), 1, 4-déhydrooy-guata- 1001 43,17 (13)-dben -8, Zallde (1), da,
fa-dihydroxy- o, 10f-epooy-10H-goala-11(1 3)-en-8a,1 Zolide (Z), and do 9-dibydrory-so-aretoy-11H. guata-
10{14),11{13}-dlen 82,1 2-alide (3}, as well 2= a kmown sesquiterpens Iactone, (4,5, 88,1 0m)-4,1 0-dihydrony-
1,11{13}guaiadien-12, 8-olide (4), along with a lignan, pinoresinol (5], 2 favonotd, chrysosplenod © (6], 2nd fwo

& mixture of ksomers, taraxasterol acetaie and ¥otaracastercd acetate (7ay7h), and a mboure of
Isomers mrmesterol and ¥-tarmmsterod (Bay/Sh) were Isolated from the aerial parts of Chrysophhobmem: mon-
mrum () Bolss. The strodures of 1-6, Ta,/7h, and Sa/8b were established on the basls of spectmscoplc
evidenre, such as M5, NMR, UV, and IR spectroseopy. All lsolated compounds, except for 5 and Ba,/8h, were
assyed for thelr antiproliferstive activities against three boman mocer cell lnes, (e cervical (Bela), breast
[MCF-7}, and lung (454%), and 2 normal buman lung cedl line (BEAS-28) using MTT method. Compounds 1, 4,
and & showed significant inhibitory effects on cancer cell growth at 20 pg/ml concentration, with oell viahilioe
ranging from 53 bo 54 % againg MCP.7 ol Iine. In addition, compounds 4, and & mchl bitsd cytodoxicity against
Hella cancer cell line with the viability of approxtmaiely 54 % In conchsion, compounds 1, 4, and & may sere

as bends for farther research towands the development of anticancer agents.

L. Introduction

Chrysopiathalmum momtorum (ML) Boiss, (Astermoese], called “ui@™
or “nezle ota” im Tarkish, is a perenmial herbacsons plant growing in
rock crevices and limestone diffs, widely distibuoted im the
Southeastern, and Eastern parts of Turkey (Gricmsom, 19775; Aytac and
Amnderberg, 2001). It is msed in Torkish folk medicine to alleviate re-
spiratory problems in flu, and common cold, as well as for woand
healing of both homans, and amimals (Yegl and Alkalm, 2009; Ozkam
and Koynmou, 2005; Arasan and Kaya, 2015).

A few studies on preliminary biological actbvities swch as cytoboxi-
city, amtimicrobial, and acetylcholinesterase inhibitory effects, and
chemical constitoents of C. montorum have been reponted (Karbag et al |,
2009, Oedemir et al, 33, Girbaz et al, 2006; Gecibesler e al, 3017,
Girbiiz and Dojan, 2017). In our primary screcning study, the m-
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hexane, and chloroform subextracts, ohtaimed from the crude methanol
extract of C. monimmurm aerial parts, were found to be significantly ac-
tve against their cytotoxic and phytotoxic activities (Ayae et al., 2007).
In our further studies on this plant, the chloroform sabextract exhibited
the most potent cytotoxic activity against four human cancer cell lines
[MCF 7, MDA-MB-231, PC3 (p53 mutant], and HT-29] by using SRE
mszxy. As & part of our conbinued effort to discover potent anticancer
constituents from the chloroform subextract of C. montonum, fowr cy-
totowic guainanolides were solated through bicasay-guided fractono-
tion, and isolation procedures. Among thess cytotoxic compounds, a
C1{2)-en, 8,12 -cis-gusianclide, (4,5 BE 10804, 10 dibydroay-
1,11(13}-guaidien-12_8-clide, showed strong, and selectve cytotoadcity
to HT-29 colon camcer cells, indicating significantly less toxicity bo-
wards the normal haman lung cell line (BEAS-28) (Ayax et al, 3019
Similarly, in ooe of our other studies curried out om this plant,
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Abstract: The serial parts of Chrysophthalmum montanum (DC.) Boiss. (Asteraceze) is traditionally used for
wound bealing, as well as for the treatment of common cold, simsitis, and other inflammatory diseases. The
objectives of this smdy were to identify potential anti-inflammatory effects of the methanol extract, and its
different polarity subextracts (p-hexane, chloroform, n-butanol, and remaining aquecns), and smaianolide-type
sasquiterpene lactomes [Sa-acetoxy-da-hydroxy-1H-goaia-9. 11(13)-dien-12 Ba-olide (1), Ga-acetoxy-da-
hydroxy-98.108-epoxy-1 fH-guaia-11(13)-en-12 Ba-olide (1), 4« Go-dibydrony-158, 56, TaH-guaia- 9100, 11(13)-
dien-12 Ba-olide (3), and (4o 5« 85,1064, 10-dihydroxy-1,11{13)-guaidien-12 2-olide (4)] fom the aerial parts
of O montarum. In order to evaluate the anti-inflammatory activity of C. montgnum, carmageenan- and PGE;-
induced hind paw edema, and acetic acid-induced increase in capillary permeability mice models were nsed. The
methanol extract, the chloroform subextract, and compounds 3, and 4 were shown to possess anti-inflammatory
activity in @ vive models at 100 mg'kg dose. The results prcmd.e a biological, and phytochemical basis for the
traditional use of C. monianum aenal parts for inflammatery conditions in Turkish folk medicine.

Keywords: Asteraceae; Chrysophthalmum montanum, sesquiterpene lactones; anti-inflammatory; carrageenan;
prostaglandins. & 2019 ACG Publications. All rights reserved.
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Abstract

N-ghycolyl chondroitin {Go-CM) is a metabaolite of N-glycobdnewraminic acid (NewsGo), a sialic acid that i commonly
found in mammals, but not humans. Humans an incorporate excgenous NewSGe into their tissues from eating red
meat. NeusGe cannot be biosynthesized by humarns due to an evolutionary mutation and has been implicated in
causing inflammation causing human diseases, such as cancer. The study MeuSGc is important in evolutionary biol-
ogy and the development of potential cancer bicmarkers. Unfortunately, there are several limitations to detecting
MNewsGo The elimination of Meu5Gc involves a degradative pathway leading to the inoorporation of N-ghyoolyl groups
into glycosaminoglycams (GAGs), such as Go-ON. Ge-CM has been found im humans and in animals including mice,
lamb and chimpanzees. Here, we present the biosynthesis of Go-CM in bacteria by feeding chemically synthesized
H-ghycobdghucosamine to Escherichia coli. & metabalically engineered strain of £ colf K4, fed with glucose supple-
mented with GlcMGe, comverted it to N-glyoolylgalactosamine (GalMGe) that could then be utilized as a substrate in
the chondroitin biosynthetic pathway. The final preduct, Ge-CN was converted to disaccharides using chondroitin
lyase ABC and analyzed by liguid chromatoqgraphy—tandem mass spectrometry with multiple reaction monitoring
detection. This analysis showed the incorporation of GalNGe into the backbone of the chondroitin oligosaccharide.

Keywords: Sizlic acid, Biotransformation, N-glycobd chondroiting Metabalite, N-ghpooh glucosamine

Key points

1. N-glyeolyl chondroitin {Ge-CM) is a stable metabo-

lite of Weu5Gc.
2. Metabolic engineering of E. coli K4.

3. E. coli has promiscuous enzymes involved in CN bio-

synthesis.
4. Feeding E. coli K4 with GleNGe affords Ge-CN.
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Introduction

Sialic acids constitute a family of acidic sugars with a
O-carbon backbone found at the terminal end of glycan
chains attached to many soluble glycoproteins (Schaner
2000; Wang and Brand-Miller 2003). Their presence at
the terminal end of sugars gives them an advantage in
performing their biological roles, providing structure,
serving as a ligand for intrinsic and extrinsic receptors,
as a binding site for pathogens and toxins, and in molec-
ular mimicry for host invasion (Varki 2008). Sialic acids
are mainly expressed in vertebrates and certain bacte-
riz {Angata and Varki 2002). In mammals, the two most
common sialic acids found are N-acetylnearaminic acid
[MeuSAc) and N-glycolylneuraminic acid (MeuGc). An
enzyme called cytidine monophosphate N-acetylneo-
raminic acid hydroxylase (Cmah), encoded by the CMAH
gene, is responsible for converting CMP-MNeuSAc to
CMP-Nen5Ge through the addition of an oxygen atom
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Abstract

Hyperiension is an important risk factor for cardiovascular discases. Besides cardiovascular sysiem, it could canse damage
to liver. It has been shown that endoplasmic reticulum stress (ERS) plays a crucial role in the pathogenesis of hy periension.
ERS inhibitor tauroursode oxycholic-acid (TUDMC A) has favorable effects on various pathologies including cardiovascular,
metabolic and hepatic diseases. In this study, the hepatoprotective effect and mechanism of TUDCA wene investigated
in the deoxycorticosterone acetate (INJCA)-salt-induced hy pericnsion. Male Wistar rats were used and divided into four
groups: Control, DOCA, TUDCA and DOCA +TUDCA. Hy pertension was induced by DOCA-zsalt adminisiration for pee e
waeeks after the unilateral nephrectomy. TUDCA was given for the last 4 weeks. Systolic blood pressure was measured by
using tail-cuff method. At the end of the treatment, liver was isolated and weighed. The expressions of various proteins
and histopathelogical evaluation wer examined in the liver. TUDCA markedly decreased systolic blood pressure in the
hy pertensive animals. Hy periension caused increase in the expressions of glucose-regulated protein-T8 (GRFTE), matrix
metalloproteinase-2 (MMP-2) and phospho-inhibitor xB-a (p-IxB-a) and the decrease in the expression of sarcoplasmic!
endoplasmic mticulum Ca®*-ATPase2 (SERCAZ) and phospho-extracellular signal-repulated kinase (p-ERK) in the liver.
Alterations in these protein ex pressions were nof detected in the TUDCA-treated hy pertensive group. Also, hepatic bal-
loon degeneration, inflammation and fibrosis were observed in the hy periensive group. TUDCA improved inflammation
and fibrozis in the hy periensive liver. Our findings indicate that the detrimental effect of DOC A-salt-induced by pertension
on the liver was defended by the inhibition of ERS. Hepatic ERS and its treatment should be taken into consideration for
therapeutic approaches to hypertension.

Keywords Hy pertension - Liver - Endoplasmic reticulum stress - TUDCA

Introduction

Hypertension, which is a common cardiovascular discase,
is an important public bealth problem leading to morbid-
ity and mortality worldwide [1]. Hyperiension is a systemic
disease that disturbs the physiological balance of body, and
affects several orpans such as heart, vessels, kidneys, brain
and liver [2]. Although hy pertension- induced molecular and
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structural pathologies have been searched in main organs,
liver pathologies have not been investigated in detail yet.
The endoplasmic reticulum (ER) modulates protein
synthesis, folding and trafficking as well as intracellular
calcium homeostasis. Several conditions, for example the
accumulation of unfolded/misfolded proteins into the ER,
depletion of calcium deposition, starvation and hypoxia
can deteriorale the functioning of the ER, which leads to
endoplasmic reticulum stress (ERS) [3]. Known as unfolded
protein response for restoration of ER. homeostasis, various
signal pathways are triggered by ER 5. When the deteriors-
tion is moderate, the UPR promotes the improvement of ER.
function and helps the adaptation of the cells to the altered
situations. However, if the perturbation is excessive and
prolonged, the UPR initiates apoptotic signaling pathways
that contribute to the pathogenesis of various diseases [4,
5]. Previous studies have reported that ERS also activaies
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The cytotoxic and apoptotic effects of
Ferulago W. Koch extracts on various cancer

cell lines

[Ferulago W. Koch Tiirlerinin Cesitli Kanser Hiicre
Hatlarinda Sitotoksik ve Apoptotik Etkinlikleri]

hitpa:/ [ doiong 101525/ b-2020-022%
Received May & 2020; accepled September 20, 2020
published anline Odaber 14, 2020

Abstract

Background: The studies imvestigating the anticancer
activities of natumal products have accelerated to produce
new solutions in the face of increasing cancer cases,
WVarious Ferulagn species are reported to exhibit anticod-
dant, antiuleer and antimicmobial activities,

Ohbjective: This study aimed to evaluate the cytoboodc and
apoptotic activities of ethanolic extracts of roots of five
Ferulngo species on varous human cancer cell lines,
Material and methods: HPLC analyses were performed by
HP Agilent 1,300, The cytotoodcity were determined by MTT
assay. Thecellcycle arrest and Armexin Vbinding analyses
were performed by Muse Cell Analyzer (Millipore).
Results: All examined species except F. sefifoliz inhibited
cell viability in PC3 and SW480 cells at 0.01 mg/mL and
higher concentrations (p<0,05), Ferulago species inhibited
cell cycle at different stages for treated cell lines, The
ethanolic extracts of Ferulago species also increased
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Pharmacy, Ankara University, Ankara, Turkey

Annexin V binding significantly, resulted in apoptosis
(pe0,05%%), In this context, F. syriaca showed the highest
apoptotic activity in MCF-7 cells by increasing the
apoptotic cell population to 23.54 = 2108 (p<0,0001).
Conclusion: The findings of present study have shown
that Ferulzgo species included in the study have patent
anticancer effects and this work have the potential to result
in further studies,

Keywords: antiproliferative; apiaceae; apoptosis; cel
cycle; Ferulago sp; medicinal plant.

e

Amag: Dofal drinlerin antikanser aktivitelerini amshran
calismalar, artan kanser vakalan karsisinda yeni ¢ziimler
iretmek igin giderek hiz kazanmishr, Cesitli Fendapo tir-
lerinin antioksidan, antiilser ve antimikrobiyal aktiviteler
sergiledifii bildirlmigtir, Bu ¢ahsmada, bes Ferulago
tiriniin kiklerinin etanolik ekstraktlanmn gesitli insan
kanser hiicre hatlan fizerindeki sitotoksik ve apoptotik
aktivitelerinin defierlendirilmesi amaglanmashr,

Gereg ve YGntem: HPLC analizleri, HF Agilent 1,100 ile
vapild. Sitotoksisite, MTT testi ile belidendi Hilcre
dingiisi tunlumu ve Annexin V baflanma analizleri,
Muse Cell Analyzer (Millipore) ile gereklestinldi.
Bulgular: Elde edilen bulpulam ghre, F. sefifolia dizinda
incelenen tim tider, PC3 wve SW48B0 hicrelernde
0,01 mg/mL ve daha yiksek konsantmsyonlama hilcre
canlihfnm inhibe etmistir (p<0,05). Ferulago tiderinin,
ekestre uygulanan hilicre hatlan igin farkh asamalarda hiicre
dingiisiing inhibe ettifi gizdenmistir. Femlago tirdernin
etanolik ekstreleri, Annexin V baglanma=im &neml Gliide
artrmis v apoptoru indiikledigi belidenmistr (p%0,05),
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The evaluation of the oxidative stress index of reproductive tissues and
serum thiol/disulphide homeostasis during estrous cycle in bitches
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Abstract: The aim of this smdy was firsdly to determine the relationship between estrous cycle and oxidative siress in
repro<ductive tisswes in bitches. This research was performed in twenty-nine healthy bitches from different breeds and of varned ages
(the range was -3 years) that were brought to the clinic for routine evariohystersctomy. The stages of estrous cycle were detected
using by vaginal cytalogy. blood progesterons level and histological findings. Crvarian, evidoct and uterine tissues were taken imto
Eppendorf tobes for oxidative stress mdex and stored at -20°C until analyses. Also, another part of these tissues were fixed in 10%
formalin solution. There were o significant differences (P = 0.05) among total anioxidant statos (TAS). iial oxidant stams (TOS)
and oxidative stress mdex (05I) vahes in the reproductve tissues in conceming estrous cycle stages. Howewer, there were remarkable
comelatons betwesn oxidative stress parameters and reproductive tissues in differemt estus stages m bitches. In conchision, the
phyziolagical values of TAS and TOS concentraden, and OSI m the ovarian, ovidoct and wterine Gssues dunng estrous cycle were
firstly defined m this article. The serom thiol‘disulphide homeostasis was also determmed i the estrous cycle of bitches. We have
found that there are remarkable vanations of oxidative stress balance m the ovary, owiduct and wteros conoarrently, dunng estrous cycle
in the bitches. Besides, siznificant comelations between cxidative stress parameters and estrous cycle stages m the reproductive tissues
were observed m the present stdy.

Keywords: Bitch, estrous cycle, oxidative stress index, progesterone, thiol'disulphide.

EKopeklerde dstrus sikluzn boyuneca reprodiikiif dokularda cksidatif stres indeksi ve serum
tiyol'dizulfit hbomestazmin degerlendirilmesi

Owzet: Bu cahsmada, kapeklerda dstrus sikhisn ile reprodilktif arganlardaki eksidarif stres arasmdaki iliskinin ik olarmk ortaya
komulmas amagland; Bu arastrma, motin ovaryohisterskiomd igin klinige getirilen farkl: wklardan ve defisik yaslardan (2-5 wl
arasmda) saghkh virmd dokuz kopekte peroaklestivildi. Gstrus sikhosumm evreler vajinal sitoloji. kan progesteron seviyesi ve histolojik
balgalar ile tespit edildi. Ovaryam, ovidukt we uberas delulan, oksidatif stres indeksinin belirlenmesi igin Eppendorf tiplerine almd:
we analiz edilene kadar -80°C'de saklandi. Aynca, ba dekulann diger bir kism %210 formalinde fikss edildi. Reprodikrif organlardaki
total amtioksidan durum (TAS), total oksidan durum (TOS) we oksidatif stres indeksi (05L) dizeyleninde dstus siklusn evreleri
bakmundan isttstksel bir fark bubmmad (P = 0L,05). Ancak dstms siklosumm farkh evelerinde oksidatf sires pammetreler ile
repro<dikif dokular arasmda dikkat ¢ekici korelasyonlar belirlendi. Somag olarak, bo aragtoma ile kipeklerde dstros siklusu boyunca
ovaryum, ovidukt ve uens dokusundaki TAS. TOS we OSTnin fizyolojik degerler ilk kex ortaya komuldu &yrca kipeklerds dstrus
sikhizumm evrelerine gire serum thiol'disilfit homeostazisi de belirlendi Bununla birkikte, reprodiktif dokulardaki oksidatif stres
paramerreleri ile dstras sikhasomm evreleri arasinda dpemli korzlasyonlann aldugn phelendi

Amnabtar sézcilder: Disi kopek, oksidatf stres indsksi, dstrus sikhisu, progesteron, tiyol'disalfit

Introduction much longer than those of other animals, snd consisis of

Domestic canids are typically classified as proestrus, esimus, diestrus and apestrus stages (22).
monoestrus, and have three esmous cycle every two years. Endocrine mechanism of canine cycle differs from other
However, in domestic bitches, most females display two mammalian species; ovulation occars 2-3 days after LH
estrous cycle in one year. The eswous cycle of bitches is ~ Surge at the end of proestrus or at the beginning of estrus
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Abstrack The present study investigated the capability of an essential oil mibc (MOr 1% and 3%) in
ameliorating amnesia and brain oxidative stress in a rat model of scopolamine (Sco) and tried to
explore the underlying mechanism. The MO was administered by inhalation to rats once daily for
21 days, while Sco (07 mg/kg) treatment was delivered 30 min before behavioral tests. Donepeszil (D
5 mg'kg) was used as a positive reference drug. The cognitive-enhancing effects of the MO in the Sco
rat model were assessed in the Y-maze, radial arm maze (RAM), and nowvel object recognition (MOR)
tests. As identified by gas chromatography—mass spectrometry (GC-MS), the dhemical composition
of the MO is comprised by limonene (91.11%), followed by y-terpinene (2.02%), B-myrene (1.92%),
f-pinene (L76%), c-pinene (1.01%), sabinene (.67 %), linalool (0.55%), oymene (0.53%:), and valencens
(0.43%). Mbolecular interactions of limonene as the major compound in MO with the active site
of butyrylcholinesterase (BChE) was explored via molecular docking experiments, and Van der
‘Waals (vdW) contacts were observed between limonene and the active site residues SER198, HIS438,
LEUZ86, YALZES, and PHE3Z9. The brain oxidative status and acetylcholinesterase (AChE) and BChE
inhibitory activities were also determined. MO reversed Sco-induced memory deficits and brain
oidative stress, along with cholinesterase inhibitory effects, which is an important mechanism in the
anti-amnesia effect. Chur present findings suggest that MO ameliorated memory impairment induced
by Sco via restoration of the cholinergic system activity and brain anticcidant status.

Keywords: essential oil mix; scopolamine; memorny; oxidative stress; molecular docking simulation

1. Introduction

Meurode generation can be defined as forfeiture of neuron structure and function in a progressive
way, which is associated with various diseases such as Alzheimer’s disease (A1), Parkinson's disease,
Huntington disease, amyotrophic lateral sclerosis (ALS), multiple sclerosis (MS3), etc. [1]. Among
them, AD is estimated to affect approximately 40 million people all over the world, with an increasing
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Abstract: Bockground: Acetylcholinesterase (AChE) and butyrylcholinesterase (BChHE) are known to
be zerine hydrolase enzymes responsible for the hydrobysis of acetylchaline (ACh). which is a sipnifi-
cant nenrotransmiter for regulation of cognition m animals. Inhibifion of chalinesterases is an effec-
tive method to curb Alzheimer’s disease, a progressive and fafal neurological disorder.

Ofjectve: In this stody, 30 new bydrazene dermvatives were syothesized Then we evaluated their anti-
cholinesterase activity of compounds. We also tried to get insights into binding imteractions of the syn-
thesized compounds m the active site of both enzymes by using molecular docking approach
Methods: The compeunds were synthesized by the reaction of various substtoted neasubstiioted ben-
zaldshydes with §-(substitate/nonsubstiteephenyl)-3({1H-pyridazinone-2-y] propiyohydrazide. Anti-
cholinesterase activity of the compounds was determined using Ellman’s method. Molecular decking
studies were dene by using the ADT package wersion 1.5.6rc3 and showed by Masstro. EMSD values
were obtained using Lamarckian Genetic Alporithm and scoring finction of AunDock 4.2 melease
4.2.5.1 software.

Results: The activities of the compounds were compared with galantamine as cholinesterase enzyme
mwhibitar, where some of the compomds showed hizgher BChE inhibitory activity than palantamine.
Compound F1,; was shown to be the best BChE mhibitor effective m 50 pM dose, providing 39 43%
inhibition of BCHE (IC=4 27034 puM).

Conclusion: This study supports that nevel bydrazone derivates may be used for the development of

pew BChE mbibitery agents.

Keywords: Alzheimer’s disease, AChE inhibitor, BChE inhibitor, 3(2H)-Pyridazinone, hydrazone, molecular docking

1. INTRODUCTION

Alzheimer’s disesse (AD) is the most common form of
dementia in the elderly [1]. Although the pathophysiclogy of
AD is still unknown, it is thought that the disease results
from an umidentified camse of brain cell loss. Among the
characteristic patholegical findings of the disease are extracel-
Iular senile plagues in the brain neurcfibrillary tangles in-
side neurons, loss of neurons snd synapses [2]. Biochemical

*Addreas commspondence fo this auther at the Diepartment of Pharmacemnt-
cal Chepxistry, Faculty of Pharmacy, Erzincan Binali Yildmm Uzdvemsity,
Eminan 24104, Tutkey; E-mail: irembsby gmail com

13BR-S5THT0 $65.00-+00

smdies indicate that some peurcmediators decrease in the
cortex, particalarly acetylcholine. Neuronal and axonal loss-
es, Which co-ocour at the beginning of the disease, cause a
release of lower levels of acetylcholine, therefore, nerve
conduction may be interrupted, which conld be explained by
“the cholinergic hypothesis”. This hypothesis puts an em-
phasis on acefylcholine deficiency leading to an increase in
the symptoms of disease One of the methods to be applied
to mcrease the level of acetylcholine is the suppression of
the acetylcholinesterase (AChE) and buthyrilcholinesterase
(BChE) enrymes, which are known as cholinesterases
(ChEs) taking place in serine hydrolsse enzyme series. The
main task of AChE in cholinergic synapses is to hydrolyze

© 2020 Beatham Science Publishers
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In this study, p-tert-butyl at position 2 and acetamide bridged 4-substi- Reeved 28 January 2020
tuted piperazine/piperidine at position 5 bearing benzoxazole derivatives ~ Accepted 29 February 2020
were evaluated for their in vitro inhibitory activity against AChE, BChE and

Tyrosinase, which are important targets in reduding the adverse effects of et
Alzheimer's disease. The most active 1g inhibited the BChE at a concentra bw:x;n;e:za OFT-
tion of S50uM by 54+ 0.75%. Molecular docking studies of the compounds MEP: malecular docking .
against BChE (PDB: 4BDS) were performed with Schrodinger and AutoDock 5

Vina and the results were compared. Schrodinger docking scores were

found to be more consistent. Estimated ADME profiles and bioactivity

scores of the compounds were calulated and found to be compatible

with Lipinski and other limiting rules. Geometric optimization parameters,

MEP analyss and HUMO and LUMO quantum parameters of the most

active 1g were cakulated by using DFT/B3LYP theory and 6-311G (d.p)

base set and results was viewed.
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Assessment of Bisphenol A Levels in Preschool Children: Results
of a Human Biomonitoring Study in Ankara, Turkey
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What is already known on this topic?

Bisphenal A (BPA) &8 an endocrine ITJ[IJ[ZII’JI'IE chemical and exposuse (o BPA is almost inevitahble in da:.l:,' life. Relarionships benween BPA
axposure and various health risks have T!lEjII.I.I:". o be established. In different societies, BPA levels in young children seem o be higher in
aommparsoen with adolescents and adults

What this study adds?

This first study of biomonitering in preschoel children from Turkey i an imporant concrbution © the limited infermation about
childhood exposure o BFA in Turkey and the world. The magnitude of exposune of BPA by children, estimared daily intake was caloulared
first ime for Turkish children in this study.

Abstract

Objective: These i3 general concern regarding environmental chemical exposure and the impact i may have on human health. This is
particularly important for vulnerable populations swuch as infanis and children during critical periods of development, Bisphenol A (BPA)
iz an endocring dissupting chemical used worldwide over the lasg 30 years in many congurmer products. Evidence poinis to widespread
hurman exposure (o0 BPA, The aim of this spedy was 1o evaluate the exposure of Turkish preschool children 1o BPA,

Methods: This soudy was conducted as a preliminarny investigarion of BPA in urine, collected from 3-6 year old children living in Anhara,
After spol uring samples were laken from preschool children, free BPA, B-D-glucuronide and ol BPA were determined using high-
performnance liguid chromatography tandem mass spectromerry and adjusted by creatining Concenization,

Results: Preschool childsen from Ankara (n = 125, males n= 70, females n= 55, mean age: 4 .50 | 26) were recruited. BPA was detecied
in 76, 8% of children from Ankara ciry, with urinary concentrations ranging from < limit of quamtification o 18,36 pgig creatinine. Total
BPA levels were not statistically different berween boys (1.26 pgfg creatining) and girls (2.24 pgig creaining) (p > 0.05)

Conclusion: This snudy is an important contribution o the limited information abour childhood exposure 1o BPA. The estimared daily
BPA intake in this sosdy i substantially lower than the Eusopean Food Safety Authoricy derived tolerable daily intake of 4 pgfig BWiday.
Keywords: Bisphenol A, uring, children, liquid chromatography-mass spectrometry, Turkey

Introduction

There is general concern regarding environmental

af environmenial hazards. The protection of human health
remaing a fimdamental objective of environmental policies
to achieve sustginable development. W  increasingly

chemical exposure and its impact on human health, but  yndersrand thar the health and well-being of our families

this is particularly important for vulnerable populations,
such as infants and children during sensitive periods of
development. In 1997 the leaders of the GB countries
stated, "Wk ackmowiedge that, throughour the world,
children face significant threats o health from an armay

depends upon a clean and healthy enviranment. Nowhere
is this more frue than in the case of children. who are
particularly vuinerable to polhution™ (1), In addition, one
of the biggest concerns of the World Health Organization
(WHOQ) for children is exposure to chemicals during the
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Multiplex enumeration of Escherichia coli and
Salmonella enteritidis in a passive capillary
microfluidic chip

Ozeyir Dogan.® Esin Nagihan Kasap® Ferah Suculark,” Ender Yildirim, £
Ugur Tarmer, 5% Demet Cetin, 99 Zekive Sulsderes, D9 Ismail Hakla Boyacd™
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Multplex detecton and guantfication of bacteda in water by using portable devices are particulardy
essential in bow and midde -inoome cowntries where scoes o dean drirking water & Imied. Addnessing
this crucial problem, we report a highly sensifive immunoassyy semar system wiliting the: fluonessoenoe
technique with magnefic nanoparticles (MNPs) to separate target bactera and two different types of
quantem dots {dTe and M doped CdTe QDS mconporated vl a passve mcroflusdsc chip o branspaont
and to form sahwich complers for the detecBion of two target actenia, namely Exherichia aoli {E.
coli] and Salmonells ententidis (5. enteritidis] in ez than 60 min. The msay i cared out on a capillary
driven micofluide chip that can be operated by mendy pipsting the samphs and reagents, and
flusresrance mesmreaments are dane by utimg 8 handhedd fluorescence speciraphotometer, which
renderss the gystem portsble The Enear range of the method was found 1o Be 10" to 10° ofu mL™" far
both E. coli and 5 antestidic The Bmit of detection [LOD) was caloulated bo be 5 and 3 ofu mL™* for E.
coli ard 5. arteritichs, rempecBvaly. The selectiity of fhe metod was axamined by fsting Grberabacier
distalers (E dismaberns) and Staphyloroccus avvreus |5 aurews) samples, and mo sigrificant intefemnos
was observed. The method weas abo demonstaied to deec mobeds i tap waker and lake wealer
samples spled with Langet backria.

1 Introduction

Pathogen caused disesses due o the wage of contaminated
water is a severe public health problem, especially in low and
pribddle-Ineome counties: wher access o clean dinking water
i limited."™ Since different species of bacterla can be found in
cottaminaed water, the slmullanecus detectlon of multiple
types of water-bome bacteria by using a simple, fast, and reli-
able technlgue Iz vital to decrease the mumber of people
suffering from such dikeases. Clssical methods require lengthy
Incubatlon tmes (24-48 h), and & k& not eagy o enumerate

“Diegrroment of Aralptiea] Chesiary, Faeulty of Pearmocy, (fazi Dubsersiry, Enile,
dekara (650, Tuskep Ewal: ssowenfbyaieders seesaffpest aduss Far: a0
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zeveral species of bacterh slmubltaneouslk. Nanoparticles have
been tremendously used for the development of an alternative
reliable detection technigue for pathogenle bacteria in the last
few decades™ Many different amalytical methods such asz
fuorescence, ™ gurface-enhanced Rammn  spectroscopy
(SERS),"™" emyme-linked Immuncsorbent assay (ELISA)™
sutface plsmon mesomance (SPRE]™ and amperometny™ have
been used for detection of pathogenic bacteria Among these
methods, Nuorescence ke one of the most promlzing anaktieal
technlgues because it offers high senzitivity and facilitates on-
glte measuremsents. Semleonductor QDe have baen freguently
uzed ag luorescent labels in many studles in the last decade due
to thelr high guantum yleld values, which lmproves the sensl-
thity and the resistance against photo-degradation.'™= More-
over, slze-controlled emlssion specim of QDs with narmw
emizzion peaks and a broad excitation wavelength mnge enable
the detectlon of different types of bacterla, s lmultanecusly.™
On the other hand, when the analyte concentration 2 low,
a zelectlve preconcentration step k& needed both to separate the
analyte from the zample matdx and to increase the senzitivity of
the analytical technigue. In this sense, MNPz are advantagecus
due to thelr magnetic properties and their eaze of modifcation
specific to target bacteda. Besldes, the low toxlely and
biocompatibility of MNPe allow their wtilization in the
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Development and Validation of a Nomogram for Assessing
Survival in Patients With COVID-19 Pneumonia
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Background. The outbreak of coronavirus disease 2019 (O0VID-19) has spread worldwide and continues to threaten peoples’
health as well as put pressure on the accessibility of medical systems. Early prediction of survival of hospitalived patients will help in
the clinical management of COVID-19, but a prediction model that is reliable and valid is still lacking.

Methods, 'We retrospectively enrolled 628 confirmed cases of COVID- 19 using positive KT-PCH tests for SARS-CoV-2 in Tonggi
Hospital, Wuhan, China. These patients were randomly grouped into a training (60%) and a validation (40%) cohort. In the training
cohort, LARSO regression analysis and multivariate Cox regression analysis were utilized to identify prognostic Eactors for in-hospatal
survival of patients with COVID-19. A nomogram based on the 3 variables was built for dinical use. AUCs, concordance indexes
(C-index), and calibration curves were used to evaluate the efficiency of the nomogram in both training and validation cohorts.

Results.  Hypertension, higher neatrophil-to-lymphocyte ratio, and increased NT-proBMNP values were found to be significantly
associated with poorer prognosis in hospitalized patients with COVID-19. The 3 predictors were further used to build a prediction
nomogram. The C-indexes of the nomogram in the training and validation cohorts were 0.901 and 0.892, respectively. The AUC in
the training cohort was §.922 for 14-day and 00919 for 21-day probability of in-hospital survival, while in the validation cobort this
was 0.922 and 0881, respectively. Moreover, the calibration curve for 14- and 21-day survival also showed high coherence between
the predicted and actwal probability of survival.

Conclusions.  We built a predictive model and constrected a nomogram for predicting in-hospital survival of patients with
COVID-19. This model has good performance and might be wtilized clinically in management of COVID-19.

Keywords.  coronavirus; COVID-19; nomogram; prediction; survival.

In December 2009, an unknown pneumonia emerged in
Wuhan, China, coronavirus disease 2009 (COVID-19), caused
by the severe acute respiratory syndrome coronavirus 2 (SARS-
Co¥-2) virus [1]. Since its emergence, COVID-19 has spread
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across China and globally, with high morbadity and mortality
[2]. With the progression of this pandemic, public health is
greatly threatened and healthcare systems worldwide are under
great pressure. Progress in vaccine development has brought
hope of potentially preventing the disease [3]. However, effec-
tive drugs are still lacking for clinical treatment. Prediction of
patients’ outoomes as early as admission will help to identify
those at high risk of a poor cutcome, and active supportive treat-
ment may be given bo these patients to improve their prognosis.
Considering this, a predictive model with reliable efficacy is of
great importance for the clinical management of COVID-19.
Becently, a number of models or factors have been proposed
o predict the severity or survival of patients with confirmed
COVID-19. For example, 1 study reported that severe cases of
COVID-19 tend to have a higher neutrophil-to-lymphocyte

Namogram for Predicting Survival of DOVID.19 « CID H20XX (XX XXXX) « 1
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From nutrition to medicine: Assessing hemorrhoid healing activity of

Solanum melongena L. via in vivo experimental models and its
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ABSTRACT

Keywords: Ethnoph logical rel L dongena L. (eggplant) s used for of rheursatism, berid

Hezmcerboid lumng. thache, bleeding, asthma, bronchitis, cholera, Igia and hemorrhoids in traditional medict

Iafbemation anegndm rrholds from these d are Mineas in all over the waorld, which

Selatowm mekngant are treated with varicus approaches induding ethnobotanicals.

Bigphent Alm of the snudy: This study almed to evaluate the anti-hemoerholdal activity of eggplant, an edible plant, which

Maicinal food hcommnlymﬁlandmmemld.

Ethnopturaciogy & meghods: In vive anti-hemonh “qumemnu:mﬁmmynlwu

Phvtochemizry evaluated by experimental h rrhold model, subs ity histological and bicchemical Hi erhoid,
m:mwnlmmedbyqplymgamoummwmummhm“memuwumm
ant-inflammatory activity which is based on the inhibition of acetic acid-induced increase in capillary pemse-
wbility. The healing p was d with a ref Pllex® tablet and cream. Phyto-
dtu.lulnﬂyﬁp«fmodbyﬂﬂ&ﬁcmamtdlkmjor lie compound (chiorogenic acid) In extract
wwbymmgml.cmw.
Resules: F d and biochemical analysis d ‘Mgﬂmmumm.ym
h hold In rison to the 'u:dmc k In addition, the methanolic extract
d d signifi hib ,d!aaenn:mu:m-bdued In capillary p billey.
The phytoch d studies identified major pound as chlorogenic acid (2.86%) by liguld chromatography.
Conchusion: The eggplant calyxes, not edible, are easy to reach, by peoducta/vast from the food sources. This s the
first sclentific evidence revealing that the eggplant extmet has signify anti-h holdal and ant-
Inflammatory sctivity.

1. Introduction hemarrhoids do not pose a risk to vita, they are one of the most comman

The term hemorrhoids, derived from the words “haema (blood)” and
“rhoos (fow)" originated from Greek, was first used by Hippocrates (BC
460) 1o describe vascular bleeding from the anus (L2, 1957). Although

diseases. Even though ﬂne dur ptevalencz of hemorrhoidal disease is
nat known, some epid d after the 19th

century showed that the ptrulmu- of hemorrhoids was 4.4%, mostly in
individuals aged between 45 and 65 years (Johanson and Soanenberg
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Hizren, & novel analyticnl methed wis reported for sensitve and selective quantification of malachite green (M)
based ona

bination of s "

In tap water and cinp
Mugrstic nasopsticien

Mubschite gpom

Seefics initisted reversible chain Susler
ctalynd

[ SR R —

d Raman spectroacopy (SERS) and

molerulie Impeinting technolegy. For this purpose, surface moleeularty-imprinted magnetic nanopantels
[MIP@Fey0y NFs) were synthesived through recencly developed lvigseontrolled redical polymerization
mechaniam referred to as reversible chain transfor catalyzed polymenization (RTCP)L Surface characterization of
MIF§#Fey0y NP was corrbed out in detadl by using the eombinathon of several anabytieal technbjwes and the

results showed the prosence of @ thin polymer loper on the manoparticles. Rebinding properties, selertivity and
revsabilicy of the nanoparticles were investgated and the: obtained results indicabed the prepared nano

hiad exeedlent sel sctivicy, high adsception capacity, fast adseeption kinetics and ulciple-uses with an impeinting
factor of 3.86. Then, sihver dendrites (Ag NPs) were deposiied on silbeon wafers and used as SERS sensing
platform. Morewwer, surface propertes of the SERS substrate: were also investigarsd in datall bn teras of stabdicy,
rensabdlicy and hosogensny. After thar, the eloted MG from the imprinted noseportcles was dropped o the
stxsing placforms and SERS analysis wias carvied cut. Under optimized conditons, limit of detection and lmbt of
quantifieathon were determined to be 1.50 pM and £.96 pM for tap water, rspectively mnd 152 pd and 538 pbd

for carp samples, respectively within xpriabd

v rates and standard deviarions. The overall results

Inaicated that the propossd mechod can be effectively used for the quantifieation of trace amounts of MG in @p
water and cinp samples. Moreover, the proposed method s promising for developosent of new ways to prepar:

MIFs via surface-initiated ATOR.

1. Imtroduction

Malachite green (MG) is a type of triphenylmethane dye which has
been widely used for more than 50 years, with a high degree of fangicide
abillity even at very low doses [1]. It is a powerful antifungal, antibac-
terial and antipamasitic agent widely used in fish farms as well as being
an effective tropical antiprotozoal disinfectant [2]. Besides its wide
fungicidal and antiparasitic spectrum, its effectiveness against trowt
proliferative kidney disease has made it extremely popular for fish
farmers [2]. However, it was reported that there were spine, head, fin,
and tail abnormalities in trowt fry from eggs exposed to MG and also MG
can eagily enter the food chain and canse enerogenic, mutagenic and
teratogenic abnormalities in Bumans [ 4]. Due to the serions side effects,
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the use of MG in the agriculture incistry in U.S. and the Evmopean
Commisson has been banned [5]. However, because of easily avail-
ability and low cost, MG can still be nsed illegally in industry. Thos far,
rapid, selective and sensitive analytical methods are necesmry for the
detection of MG in water samples.

HRecently, several analytical methods sach as immunoassays [6,7],
high-performance liguid dhromatography (HELZ) [4], HPLC-mass
spectrometry (HPLC-ME) [9], gas chromatography (GC) [10], capillary
electrophoresis [1 1], surface enhanced Raman spectroscopy (SERS) [12]
and electrochemical methods [13,14] have been reported for the
determination of MG. Though, low detection limits (LODs) can be ach-
iewed with the reported methods, chromatographic methods saffer
time-consuming sample pre-treatment seps and expensive insgruments




I B0 ] VR LR A ALY o (LA DR 0, N A D) IR LRI b
Sew higps ' pubs acs ongsharmgpaidelmes for aptions on bow o legmaid v share pubiished ansidies

ACS Partrad Sousral

— ju:r.i ol the Arwican 'u-qu:l:!' [T

E] Mass Spectrometry

pubs s ong/jsms

Determination of Tryptophan and Kynurenine by LC—MS/MS by
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ABSTRACT: Tryptophan is an esential amine acid that plays an ==

important role in cell metabolism, and kynurenine i its main i |
metabolic pathway By wusing uwhra-high-pedformance liguid |
chromatography coupled to electrospray iondzation triple—quad- Eroupuies
pele mass spectrometry, tryptophan and kynurenine were S Aoy
determined using amlodipine 2¢ an intemal standard. The analysis '

was caried out on an ACE-C18 (4.6 mm ¥ 50 mm, § pm)

reversed-phase analytical column using the gradient eution mode i i

For quantitative determination, amlodipine was wsed as an intemal

standard  Detection was performed wsing multiple reaction monitoring in electrospray ionization mode at m/fz 205.1 — 117.7 and
1879 for tryptophan, m/z 2091 — 146 and 93.9 for kynurenine, and m/z 4002 — 294.1 for the internal standard. Good lnearity of
ﬂwnﬂmwinunu]:muﬁad]xﬂ:maraﬁmwusminﬂieommnh:ﬁmramgel.l&—ﬂl}ﬂng."mLfnh’y and 05—
1600 ng/ mL. for kynurenine. The metho d showe d excellent linearity with regression coefficien ts of (.99 for kynurenine and 0996 for
t'y]:w]:!]um.The limmits d"quau'm:ﬁﬂbm'l mmU_SSng."mLﬁn h'y']:wp]ummd 0.4Tr|gmeﬂn1:1_,muﬂﬁmT]'be % RED for all
analytes mnged from 03 to 3:4% for intday and 0.4 to 8.9% for interday experiments. A simple LC—MS5/MS method has been
developed and validi ted for measuring Kyn and Trp by wiing an affordable and more easily availible mternal standard, which &
KEYWORDS: tryplophan, bymunening amladiping, LC—MS/MS

B INTRODUCTION

Tryptophan (Trp) is an esential amino acid that hat an
important role in cell metabolism. A very small amount of
dietary Trp is wsed for protein synthess and the mst &

different pathways can only be identified by the simultaneouws
detection of these metabolites *

Today, lguid chromatogrphy—mass spectrometry (LC—
M.':-} is widely wsed in many areas, :i:'bl:'h.lclirlg dlinical and
biological amalyses. Electrospray-ionimed (ESI) LC-MS

reduced to different bicmoelecules through hydroxyhtion and
decarboryltion (serotonin, melatonin), tendamination, de-
amination [indican), and coidation (kynurenine).” There are
three P.I'I‘]I'M]E in T:rP metabolism: serotenin (5-HT), indole-
F-acetic acid, and kynurenine (Kyn) * About 80—90% of Trp i
from the diet and is metabolized by the kynurenine Pa'ﬂ!way."
The metabolism of Kyn and Trp, which hos been the subject of
mamy studies in recent years, plays an important role in various
physiological and pathological conditions such 2 infections,
autoimmunity, inflammatory bowsel disease (IBD and IBS),
neumlogical disord ent, metabolic disorders [ dizbetes, obedty,
ingulin resistance, and atherosdercsis), newropsychiatric
affections, incdiding anwiety, depresion, and awbitm, cancer,
and pregnancy. Most catabolites are biclogically active and
ply a role in the pathogenesis of many disease processes
Moreover, the interre btionship between metabolic pathways is
of Pu'l.d:u'l.mcl P]uu’mm]usxa] and Ph'ys'uhs;i:a] importance
becae changes in one pathway may have secon dary effects on
others? New Ph}u:lu]ugﬂn] modes and corelations between

< ACS Publications EEREELE .

Pu'm'ids an opportunity to q'm'l:iFyTrP_, Eym, and metabolites
in various biclogical samples In addition, the tandem mos
spectrometer also has beem widely used in recent years, with
its high sensithvity and selectivity, and is accepted as the gold
standard method.

The internal standard (15) method i wsed to increase the
intensity of the analyss The acimud"m:insm I5 is both to
behave analogowdy to the exaxmined analyte and to provide a
s:igu] that can be duh:ng;l.nﬂ:ad from the analyte. Differsnt
studies have suggested that any of the shortcomings affecting
the amalyte s's;ru] will also affect the |55i§u].T']:-e uge of an 1§
is particulady important when there has been 2 need for
mn?]u: m'l.P]e preparation Puucensc:.u'-”
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Reywor
Group A Streplocnons
FTR

Pymrolidomyl
Caltum-frae detaction

Magnatic nanoparticla
Imugs: mlysis

Existing techniqnes for the detsction of Goop A Srepmoocons pyopees (EAS) ove drowhbaces 1o rapddness,
accuracy or in high-most. Considering the dinlcal Importanoe of GAS, we have developed a culture- free detection
method based on pyrrolidony] arylamidase (FYR) activity with the aid of magnetlc gold manoparticles (AuMPs).
GAS I the reason for pharyngits and smpling starts from the throat with cobton swabs. After swah sampling,
the target wis collecied with antbody modified magnetic AUNFs and transfemed imto 500 pL of FYR-broth
without any antigen extractton or pure colony Isclation. Then, the ascy was fnished by adding 25 uL of 4-
(i rmsetiry lamina)-c innamaldebyde (DMACA) reagent after £-h incobation. & red color formation was evalizbsd
as the pressnce of GAS comparing to blank, however, Image anabysis was smployed for the Interpretation of
color changes clearly. For this purpose, a fomeula relaied to Image data was proposed and anabytical validation
parmmeters were defined. Thus, the comelation was found to be linear with the B of 0.0685 between the log of

barteria conoentration and the mage datn with the Bmit of debection of 3.3 107 CFU/mL of GAS. In addition,
the msszy worked efficiently in the abundance interference of Enerococmus faeosdly, The results represent @ new
feahure to canoparticles eliminating the selective growth medts for a bactera and this study provided a detection
with Intact cells of hacteria without amy antigen or DEA/RNA sximction. The proposed work has been the most
similar to the gold standard but @ faster method 1nothis Aeld.

1. Imtroduction

Sreptococcus pyopenes which beloags to Lancefisld growp A is a
gram-positive, betn-hemaolytic cocri, and the reason for inflammation of
the pharynx, called pharyngitis [1]. Today, fast and acoorate analysis of
GAS can be achieved with rapid anbgen test strips and this is important
for the proper time of anbbiotic therapy [Z]. Although these tests
provide results in 20-30 min, throat swab samples are required to
evalaate with the cultare techmique for confirmed resalts. The specifi-
city of the rapid test is high, however, there is still a risk of the false.
negative result, and in any case, it takes up o two days for the fnal
result [3]. The exact dingnosis of GAS infections mostly performed with
the gold standard, culturing bacteria from swab samples on a blood
agar plate [1]. GAS is detected on Blood ages plates with the formation
of white colomiss with beta-hemolytic zones after 24-4E h [4]. In ad-
dition, defimitive identification of GAS indudes hiochemical tests:
mainly, pyrrolidony]l arylamidase (PYR) activity test, hacitracin ms-
cephibility test and Lancefield growp A antigen tesz [5].

PYR activity is conwentionally tested with a reference broth or a disk

* Corresponding awthor.
E-mnf] affress: utamenigar edu tr (L. Tamer).

Bt eciol srg /10 10716) talanta 2020 1 M07EL
Rerebyed 17 November 201%; Aecsved In revised form 30 Jamary 2030; Accepied 23 Janoary 20@0
Avallable online 23 Januacy 2020

00309140y 45 B020 Elsevier B.Y. All rights reserved

[&] which are basesd on the same chemical reacton. Since there is o misk
of false-positive reactions caussd by other PYR active pathogens, all
PYR tests are required to perform with a pure cultare. [tis the limitation
for the PYR test which enables the only differentintion and identifica-
tion of the bacteria after a long period of growth on an agar [5]. The
detection of PYR activity started with the description of L-pyrrolidenyl-
o- and B-naphthylamide as chromogenic substmtes [7,8] and up-to-
date PYR activity was tested with different microorganisms. For in-
stance, Bombicno et al. [9] evalustsd PYR activity for non-fermenting
pram-negative mods and 293 isolates were tested for this purpase. Each
test had the 24-h culture of each bacteria and conventional PYR disks
were used for the definitive identification of thess microorgamisms. In
another study [10], it was shown that PYR was the single test to dis-
tinguish Stophylococcrs aurers (SA) from Staphylococous intermedins and
Staphylococcus defphint. Reference broth testing was preferted and the
PYR broth was incoalated with sach isolated colony to perform the test.
Buchan et al. collectsd blood cultures contximing gram-positive bacteria
and they used the PYR test to identify some species in order to different
the infections clearly [11]. In @ case presentation for the infecdon of
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Maning major L which is a medicdnal plant with impaortant biokgial actvites, cmmmonly used a5 tra-
ditional medicdne. Pobential inhibitory adivities of the aqueous extract and three isolated oonstiwents
calceorioside Bi1 ) homoplaniog inin ( hispidulin=T=0-glum=ide) (2 ) and plantamajoside (1) from the 2ers
ia parts of Mantage major subsp. magor L { Mantagnacess ) have been tested against hyaluonidase, ol -
lagenase, and elastase, which play oritical moles in wound pathogenesiz. Even though, the extract
{27045, and amang the isolated compounds, @lceorioside B (41.16X) exerted signifi@nt inhibition
agaimst hyahronidese enzyme, homoplantaginin and plantamajosid e wene found to be inedive. Similar
resulis were obtained from ol lgenase eneyme inhibition test The sxtract (21.92%) and calosorioside
B{2834%) also caussd notabls inhibition in this test. However, no remarkahle inhibition was observed
inthe presence of elastase enzyme. The experimental data revealsd that P, mgior subsp magjor displayed
remark e 'inh'h"bm'y al:ri'l.-'it]' against hyaluronidase and collgenase enzymes. n vitro enryme 2ot vity of
P major subsp. magjor s reported for the first me in the curment shudy.
@ 2019 The Author(s). Published by Elewvier BV, on behalf of King Saud University. This is anopen acosss
artide under the OCBY-MC=ND licens e (hitp: [ creativecommons.org/ i aenses fy-no-nd 4.0

1. In trosdu cthon

spiceows veins on the laaves P omajor (5 named as “sinirll ot in
Turkey. There ane three subspecies of P major; P. major subsp

Fantago magjor L (Plantagnacess) belongs to the genus Flan-
rago, which s represented by 21 species in Turkey and 2 of them
are endemie (Davis, 1962) Many species of Mantogo gemues have
been documented as medicinal plants in numemus countries
including Turkey for centures (Baytop, 1999 Jamkovic et al,
A12; Goncalves and Romane, 2016). B major (common plantain)
Is the mast known and widely wsed species in traditional medicine
for treatment of wound, abscess, acnes, diabetes, and cancer
(Yesilada et al, 1995, Sezik et al, 1997, Sezik et al, 2001,
Goncalves and Romano, 2006; Kuranel et al, 2016) Due to con=

= o spond g auther.
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Production and hosting by Elsavier

MIAanER

bt pes: [ doslargd L1016} Jsps 20111011
Z19-015445 3009 The Aushars). Publiched by Elsavier BV, an behalf of King Saud University
Thits ks an open 200055 antice uinder the OC BY-MC-MD licenees | Wop: [ o athecommons.ang ke ness foy-nc-ndg 40/).

major, P. major subsp, intermedia and P. magjor subsp winten
{Adom et al, 20171 P. major subsp. major and P. major subsp. inter-
media have been commaonly wsed as a traditional medicine in Ana-
telia (Baytop, 1999)1 The presence of indod glecesides,
phenylethanold glycosides flavonodds, terpemnolds, phenaic acids
and polysacchandes in Plantago species has been reported up to
date (Jamkovic et al, 2012; Harput et al., 2012; Grubesic et al.,
2013; Goncalves and Romans, 2016; Adom et al.. M7

Thisugh there has been an extensive invest gation golng on dis-
covery of new collagenase, elastase and malumnidase enzyme
in hiibd tory compounds of both synthetic and natural odgins,a great
essential stll remains for mew inhibitors of these enzymes owing
o elther side affects or low efficacy of present inhibitors Further,
the mumber of the current these enzyme inhibitors is quite Imited,
and mew inhibitors are in demand malnly for cosmetics | ndustry
and wound healer. To date, we have investigated a large number
of medicinal plants as well a5 natural compounds using several
in vivo and in virro experiments and a5 a result of these efforts
we have find different oollage nass, elastase hyalumonidase e nzyme
in il tors such as Eucalypns globelus Labill, Marsdenda erecta B Br.,
Podosperum omen CA Mey. etc. (Tumen et al., 20017, Ackara




Binlbgical Tisee Ekrnent Resssch (2020 193368375
hipesda Long 100100751201 1-019-017 10Ha

Check for
updates

The Effect of Boron-Containing Nano-Hydroxyapatite on Bone Cells
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Abstract

Metmbolic diseases or injuries damage bone structure and self-renewal capacity. Trace elements and hydroxyapatite crystals are
important in the devel opment of bio materials to support te renewal of bone exirace lular matrix. In this sudy, it was assumed
that the boron-loaded nanometer-sized hydroxyapatite composite supports e construction of exdracellular matrix by controlked
boron release in order to prevent its oxic effect In this context, boron release from nanometer-zized hydrooyapatite was
calculated by BCP-MS asin lrge proporion within 1 h and continuing release was provided at a constant low dose. The effect
of the bonon-containing nanometer-sized hydroccyap atite composite on the proliferation of Sa08-2 osteoblasts and human bone
meamow-derived mesenchymal stem cell was evalated by WET-1 and compared with the effects o f nano- hydroocyapatite and
boric acid. Boron increased proliferation of mesenchymal stem cells at high doses and exhibited different effects on osteoblastic
cell proliferation. Boron-containing nano-hy drocyapatite composites increased osteogenic differentiation of mesench ymal stem
cells by increasing alkaline phosphatase activ ity, when compared & nano-hydroxyapatite composite and boric acid. The molec-
ular mechanism of effective dose o fhoron-containing hydrooy apatite has been assessad by transcriptomic analysis and shown to
affect genes involved in Wnt, TGF-3, and response to stress signaling pathways when compared to nano-hydrocyapatie
composite and boric acid. Finally, a safe ogecconductive dose range of boron-containing nano- hydmocyapatite composites for
loscal repair of bone injuries and the molecular effect profile in the effective dose should be detemmined by further studies to
validation of the regenerative therapeutic effect window.

Keywords Bone - Boron - Mano-hydmeoyapatie - S205-2 - Mesenchymal stemcell - Transeriptome
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Baone loss due o diseases such as osteoporods, tumdors and
trauma is currently replaced by sutografis and allografis how-
ever, these methods have limitations [ 1] and complications [1,
2]. A mecent approach is to replace bone with synthetic
hinceramics such as calcium sulfate, tri-calcium phosphate
{TCF) [3], and hydroxyapatie {HAp) with or without cells
[1]. The inorganic extracelular matrix (ECM) of bone is of
trace elements mch as zine, coOper, MAENesium, iron, and
boron (B) containing nano-HAp (nHAp) [1, 4, 5]. Nano-
HAp is a bioactive, biocompatible, glas-like bioceramic that
replaces e ECM of bone in clinical practice [2, 6].

Digtary boron increases bone strength [7] and bome mineral
density {BMD) [E] in diabetic rats and broiler chicken, respec-
tively [9]. Dietary boron furthermore modulates vimmin D
metbolism [10], increases BMD in rat alveslar bone [117,
and increases serum ostescalein (OCN) levels in postmeno-
pausal women [ 12]. Previousstudies [13—1 5] indegrated bonon
into hiomateriale i improve new hone formation. B-nHA p-
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Microwave-assisted synthesis and pharmacological screening of
some triazolothiadiazole derivatives
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In this shady, teenty-two new [ 1.2 4]miazalo[3,4-6)[1.3, 4 jthiadiazales {5a-n, fa-h) were synthesized under
microwawe mradiation (MWT). The chemical stractares of the compeunds were ehicidated by their IR,
'H-WMFE. LC-MS. and elemental analysis. The compeunds were tested for antineciceptive actvity by
nsing the tail clip, tail flick, hot plate, and writhing methods in mice. The varying levels of antineciceptive
activity of the compomnds were compared with those of aspirin. Among these compounds, compound
5g and 5j were found to be significantly more active than the other compounds and the standard in the
tests. Also, inhibitery effects of the test compounds on COX-1 and COX-2 activities were mvestigated
DaP-67 for O0X-1 and SC-560 for COX-1 were nsed as reference standards.

Eeywords: 2{3H)-Benzozazolone Triazelothiadiazole Antinociceptive achivity. Microwave-assisted

synthesis.

INTRODUCTION

Mon-steroidal anti-inflammatory drags (NSATDs)
represent a heterogeneous family of pharmacologically
active compounds used to alleviate acute and chronie
mflammation, pain, and fever. Their clmical efficacy
15 closely related to their ability to mhibit both COX-1
and COX-2 isoforms of the enzyme cyclooxygzenase
{COX) which 15 also referred to as prostaglandin H2
synthase smce 1t catalvzes the conversion of arachidonic
acid to prostaglandin H2 (PGH2) (Dannhardt, Kiefer,
2001).

A large number of N-brnidged heterocveles
derived from 1,2 4-thiadiazole oucleus are important
pharmacological agents and there 15 a mgnihcant amount
ofresearch on thas elass of compounds. 1,2 4-Thiadiazole
nng is associated with a wide vanety of biological activihies
named antimicrobial, antimycobactenal anhiconvulsant,
antidepressant, anthypertensive, and analgesic agents.
Moreover, some 1,2 4-triazoles and 1.2, 4-fmazolo]3,4-5]
[1.3 4]thuadiazoles denved from 4-ammo-3-thioxo-1,2 4-
triazoles are associated with diverse pharmacological
activifies such as ant-Alrheimer’s (Shoradkar, eral, 2007),
*Correspendemce: T. Onkol Duparimant of Pharmaceutical Chamisiry, Facalty
of Phamacy, Gazi Univenity, 06330, Hipodrum-Ankars-Turiey. E-mail:
tijencokoli@Fmeil cony

Brar. I Pharm. Sci 2020 55:e18111

anti-inflammatory, analgesic (Mathew, Eeshavayya,
Vaidya, 2006; Sangdl sr al., 2015; Haider sr al., 2014;
Akhter, Hassan, Amir, 2014), antivaral (Entsamda ez al.,
2002), antifungal and antibactenial (Eumar et al., 2010a;
Hussein ef al., 2011; Aggarwal, Enmar, Dureja, 2011;
Mathew et al., 2007}, antitubercular (Eumar ef al., 2010b;
Mathew er al_, 2007), and anticancer (JTbrahim, 200%)
activities.

On the other band, some compounds having small
and simple 2{3H)-benzoxazolone ring show a broad
spectrum of biological activity such as antimicrobial
(Gilkok st al, 2012; KEoksal ef al., 2002), anhtubercular
(Gulkek af al., 2012), antioxidant (Aichaoui er al., 2009;
Satyendra er al., 2011}, anticonvulsant (Ucar et al.,
1998}, cytotoxic (Petrov et al., 2008), ant-inflammatory
(Unlu er al_, 2003 ; Dogruer at al., 1997), and analgesic
(Onkol eral., 2002; Gokhan-Eelekel, Koksal, Univar,
2009; Abdelazeem er al., 2015) activihies.

Desizn of new dmgs can be based on the development
of kybrid molecules by linking different pharmacophore
fragments in a single structure, which may lead to
compounds with interesting biological profiles.

These observations prompted us to synthesize new
1.2 4-tnazolo[3.4-5][1,3 4}hiadiazole denvatrves, whach
were attached to position-3 of the 2{3H)-benzoxarolone
ring through a methylene bndge. Also, the stuctare of the
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Activity-guided isolation of a-amylase,

a-glucosidase, and pancreatic lipase inhibitory
compounds from Rhus coriaria L

Hasya Mazh G&k'%", Didem Deliorman Orhan'l2!, ilhan Girbiz

. and Mustafa Aslan

Abstract  The leaves and fruits of Rhus conionia are traditionally used in Turkey for the treatment of dizhetes. The aim
of the present study is to determine oe-amylase, c-glucosidase, and pancreatic lipase inhibitory actvities of B. conigra leaf
and fruit ethanol extracts (#0%), and to isolate active compounds agxinst these enzymes. As 2 result of the activity-guoided
isolation, the active compounds were determined a5 the amentoflavone, agathisflavone, and 1,23, 4,6-penta-O-galloyl- -
glocopyranose. Agathisflvone, amentoflavone, and penta-O-galloyl- #-glucopyranose inhibited e-glocosidase with 11.4 +
09,113+ 0.7, and 4.1 £ 0.1 pM 1C5; valoes, mespectvely. Furthermaore, penta-O-galloyl- #-glucopyranose inhibited -
amylase with 6.32 + 0.18% pM 1C5;. These three compounds also significantly inhibited (P < 0.03) pancreatic ipase. The
results of high-performance ligquid chromatography analysis showed that penta-O-galloyl-#-12-glycopyranose was one of
the main compounds in both fruit and leaf extracts. Therefore, it may be considered that B. corfaria fruit and leaf extracts
can be standardized on this mbstance and osed in the development of both medicinal products and fanctonal food for

dizbetes.

Eeywonds: Agathisflivone, amentoflavone, HPLC, pentagalloy] glucose, Rbws coraria

Practical Application:  Ffwus comiania (Sumac) is one of the plants that is well known and used around the world a5 a spice.
It is also wused agpainst diabetes tradidonally. The determination of effective compoonds can bead to the standardization and
development of both medicinal products and functional foods for dizhetes.

While the fruits of the plant are used as a spice all around the world, the leaves are genemlly throw away; therefore, the
usge of the leaves to the food and medical industry can lead to beneficial effects on the econony.

1. INTRODUCTION

Amgcarhaceae family is only represented in Turkey by three gen-
era, which are Rher, Cotimus, and Pistadis (Choolak et al., 2009;
Diavas, 1965). While the genus Rine contams approxamately 250
species (Min & Barfod, 2008) in the World, there is only Rk con-
ana m Turkey (Davis, 1965). B comaria L. (Siahan somac) = gener-
ally known as “sumak”™ in Anatoha. The powdered froits are osed
as a space. The frnt macemate of the plant 15 used as 2 sance for sal-
ads and meals (Abo-Radzh, Ah-Shtayeh, Jamous, Arracz-Roman,
.13 Eegun-Ca.rn:t:m 2015).

It 5 known that folk remedies play a key role m the develop-
ment of new drogs candsdate in pharmacentcal research. Bodevant
ologacal acovity researches on folk medicines used n various dis-
orders are aften the first step in the development of new drogs of
matural origm (Garbiz et al., 2019). From thas perspective, it 15 seen
that the B. roraria has an important potental a5 a folk medicme.
R. coriaria 1= used for the treatment -nrﬂiabctn, Hﬂn::.r stomes, diar—
thea, hypertension, dysentery, peptic uleer, hemorthouds, wounds,
bams, msh, edema, and brose 25 folk mediwoines 10 Torkey. It =
also used to treat msect bives, bee stings, and maturation of ab-
scess (Honda et al, 1996; Paksoy, Selv, & Savran, 2016; Polat,
Cakaloogha, & Sanl, 201 3; Simgek, Aytekm, Yeplada, & Yidinmla,

gL F20 3 ted 4414 L S0 L u
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Pharmaropmosy, Fanaity of Pharmang Gazi University, Anisya, 86330, Tarkzey. Dt
inguirer io authar (5l (E-mal- harpeisn @] com).
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2002; Tabata et al., 1994; Tottolomondo et al., 2004; Yeplada et al,
1995}, The various biological actoeaty of B. coriana was alse demon-
sirated 1 many " w'va, " w'fn:l. and chmcl stodses [Sﬂ.Hu' & FEl
Khatsh, 2030).

Although the leaf decoction of B coniania has traditbonally been
used aguinst dizbetes, to the best of our knowledge, no previoas
staies have been found on the antidiabetc effect of leaves and
mﬁn]:!::'.ty effect of leaves and fruits i v or in i, There are a
number of m mitre and i Fee studies in the literature on the an-
ndiabetae effect of froms of K. conania. (Abedh Gabalh et al., 2015
Anwer et al, 2013; Gancrlo, Fosa, Madph, & Fancesco,
2006; Mohammads, Kouhsar, 8 Feshana, 2000; Salimi, Eskandary,
Headart, Mepan, & Falhor, 2015). Addimonally, the antdubetic
and anti-atheroscerntic acmaty of B, coname on humans was
P m a double-blind mndomized contmlled chmacal sl.1.||:'|'g,I
conducted by Shidfar et . 2014). The effects of B. conana on
-amylase &-ghicosdase and pancreanc hipase enzymes were in-
vestigrted 1n this study.

a-Amylase 15 an enzyme that can be found in anmals, plants,
and microrganisms. Carbohydmates are deaved to oligosaccha-
mades by r-amylase. It hydrolyzes complex polysacchandes such as
starch ]:ry cutﬁng nﬂ'-ﬂ—],“n-gincm cham. The :|13|.1|'I:-|r.|g n|iguu.n:—
charides are cleaved by the @-glucosidase enzymes to the glo-
cose, and then glocose pasmes into the blood, which cavses
postprandial hyperglycemia espeaally in dizbetic patients. The in-
habition of the digeshion of polysacchandes by the mhibinon of
w-armylase and @-glecosidase plays an imporane role inthe con-
trol of hlood sugar levels (I Lo, Gao, Tang, & M, 2017).
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A Recent Look into Natural Products that have Potential to Inhibat
Cholinesterases and Monoamine Oxidase B: Update for 2010-2019
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Absitract: With respect to the unknowns of pathophysiology of Alzheimer's Disease (AT))-, and
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Parkinzon's Disease (PL)-like neurodepenemtive disorders, natural product research is =till ope of
the valid tools in order to provide alternative and'or betier treatment options. At one hand, various
extracts of herbals provide a combination of actions targetns multiple receptors, on the other hand,
the discovery of active natural products (i, secondary metabolites) generally offers altemative
chemical struchares either ready o be employed in chnical smdies or available to be ofilized as

impartant scaffolds for the desizn of novel agents. Begarding the importance of certain enrymes

g {e.g. cholinesterase and moncamine oxidase B}, for the treatment of AD and P, we hawe surveyed
the natural product research within this area in the last decade. Pamicularly novel narumal agents
dizcovered within this period, concomifamt to nowel biological activities displayed for known
natural products, are harmonized within the present stady

2T F T S IO 2R I I 4 T

EKeywords: Acetylcholinesterase, bufyrylcholinesterase, monoamine oxidase B, Alzheimer’s disease, Parkinson's disease,

natural products.

1 INTRODUCTION

There are a mumber of disesse states categorized under
the Ceniral MNervous System (CHE) diseases. Some of them
mre further subcategorized as pewrodegeneratve disesses.
Alrheimer's Disease (ALY and Parkinson's Disease (FI) are
within this category [1, 2]. Although it has been more than a
century following the Srst description and diagnosis of these
dizeases, their trestment mainly employs symptomatic drug
therspies with respect to the unknowns in their etologies.
Among these therapies, certzsin targets have been validated
considering the basic clinical ontcomes [3-5].

Cholinergic system and the fimctioning of acetylcholine
(ACh) on both muscaninic and nicotinic receptors are well-
knowm for the confinuation of regular cogmitive fanctions.
Besides, the deficiency of cholinergic system is well-
categorized throughout the development of AD [6, 7]. From
this point of view, a strategy to incresse the cholinergic
function within CH5 is to increase ACh lewels through the
inhibition of cholinesterase enzymes [B]. ACh lacks dmg-
like properties, mling out the possibility to wse it as a3 dmg
molecule [9]. Therefore, donepezl, nvastizmine, and
galantamine are the cholinesteraze inhibitory molecules used

*Addwss comespozdszcs o thi aumthor 2t e Cepariment of
wy. Faculty of Pharmacy, Gasi University, Ankara 06300,
Tekey: Tal: +50-312-202301 1; E-mail: jorhan@\gazi odn =

1386-207320 $65.00+.00

today for the symptomatic treatment of AD [10]. It is
noteworthy to state that there are two cholinesterase enzymes
used as the targets [fe, acetylcholinesterase (ACHE) and
tutyrylcholinesterase (BCRE)] and selectivity of these dmgs
towards the mentioned sister enzymes display differences as
well [10, 11]. BIChE is an esterase-fype of enzyme, which also
displays selectivity to ACh hydrolysis, while ACHE iz the
dominant form in the CH5 for the hydrolysis of ACh and the
termination of its actvity. Studies indicated that throughout
the development of AD, the levels of AChE snd BChE are
imwersely proportional, pointing out that ACHAE levels
decrease, while BChE levels increase to compensate it [12,
13]. Donepezl and zalantamine are AChE-zelective inhibitors,
while rivasagmine is 3 BChE-selective inhibitor [11, 14].
Begarding ifts pathophysiology, FD development
mdicates an imbalance in the levels of ACh and doparmine in
CH5 [15]). Particularly, lower dopamine levels throughouat
the development of FD result in some syndromes inchoding,
but not limited to, shaking, rigidity, slowness of movement,
and difficulty in walking. Therefore, FD) weatment mainly
imwolves the targets increasimg dopamine levels [16].
Levadopa, a dopamine recepior agonist, and co-employment
of a decarboxylase inhibitor are some of the mezment
srategies followed for the treamment. Besides, monocamines
oxidase (MMAOD) inhibition is an alternative strategy to
increase the levels of dopamine in CHS [17, 18]. Like ACh
molecule, dopamine also lacks bioavailabiity with respect to

3 2020 Bentham Science Pobizhers
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Efmopharmacolopical relnvance Aeral parts of Skdenids cozsores H. Duman, Aytag & Bager are used for com-
plainis soch #x stomach-aches, and intestinal spocme as tracditonal medicine in Kayserl, Toroey.

Alm of smdy: To bmvestigate the antl-ulcerogentc activity by osing bioassey goided fracHonation tschndque
(BAGF) and to Identify the compound|s) that are resp le for antl-ulcerogenic activity through ethanol-lo-
ducrd ant.-ulcerogenic activity model In vivo.
Maverisls and methods Liquid-liquid partiton and then different chromatographic technioqoes were wtiliesd for
the BAGF of the ethanal (80%) exiract of the aeral paris of Siderids corsoren. Ethanol-induced gasiric wleer
method on mis was employed for the determination of the antl-ubcrrogenic activity, and the wicer index was akso
calcubnted for anti-uloerogenic addvity detection

Remulre The ethanol (B0%6) extrart of 5 oiesaren showesd statictically potent antt-nloerogenic acttvity (95,95
uleer inhibition, p < 0U001 ). Among the [kquid-Bguid fractions, strongest antl-ulerrogenic scthvity was obseresd
with the ethyl acetabe fraction (91.4% inhibiton, p - 0.001) and thereloe BAGE studles were procesded with
the ethyl acetate fraction. Two ant-ulcerogenic flivonoids {4°.0-methylhypolaetin. 7o [ &=.0.ametyl-f-D-allo-
pyranosyl-{1-=2)}-&".0.acetyl-f-D-glnmopyranoside  and  lsososted larsin. 7-0. |60 acetyl- - D-allopyranosyl-
[1-+2}]-&"-O-aretyl-p-D.glucopyranoside} were isolmted from this fraction iogether with a sesquiierpene gly-
coside [(2E6E)}26,10:trimethyl- 26,11 -dodecatriee. 1,10-dbol-1-0--D-glmopyranoside] and two additsonal
favoncids {4-O-methylhypolastin-7-0-[6=-0-acetyl- i D-allopyranosyl-(1 —+2))-f-D-glucopyranoside and 15o-
somtellarem. 7.0 [6-0-acetyl- f-D.allopyranosyl{ 1 —2) |-§-Dug lucopyranoside}.

Comchesnne: Traditional wses of 5 cosarer in tee trestment of stomach-aches was sopported by this stndy and
for flavonoids were isolated by nsing BAGF method and two of them were determined bo have significant anti-
ubcrrogenic actvity, Addibonally, [(2E6E)-25,10-timethyl-26,11-dodecntriene.1,10-diod-1-0-f-D-glomopyr-
annside was obtained from a Siderids pems for te At Elme

This study was conducted as a part of a docioral thesis [Tugba

1. Introduction

Gimbatan, "Sideritic coecares H. Duman, Aytag & Bager bdtkisinin
antiiilserojenik  aktivitesi  iizerinde aragtrmalar®, Gar  University
Institute of Health Sciences, Ankara, 2017] and was partly presented s

at The International Gaxi Pharma Symposium {Ginbatan et al,
Two anti-glcerogenic flavonoid glycosides from Sideritis comaorea H.
Duman, Aytag & Bager, Antalya, Turkey, 2015) and The 19%h
International Congress Phytopharm (Giirbiiz et al, In vivo anti-nl
cerogenic effect evaluation of Siderils cossarea H. Duman, Aytag &
Bager Lamiacesr, Bonn, Germany, 20015

* Corresponiding autheor.

Laminceae family, distributed neady worldwide, indudes powerful
aromabic herbs which have been in use for oalinary, medicinal parposes
and especially in making bevemges, herbal teas, since ancient Hmes
(Fecka and Tarek, 2007). ¥Warious species of the genern Sabvia, Thyemus,
Stadyys, Lovendrla, Origomum, Marmbium, Saterga and Siderits ame
commonly nsed to make herbal teas in Turkey and around (Dimmenci
et al, 201E; Girbaz et al., 2019; Tusdao, 20111 Among them, Sideritic
species stand ount with their excellent fiavour and fragmance profile and
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Abstrack As a Turkish traditional medicinal plant, aerial parts of Lotus cormicnlatus L subsp.
corniculatus (Fabaceae) are used as a painkiller, antihemoroidal, diuretic and sedative. In this study,
the antidepressant potential of the plant has been attempted to darify. Extracts with water, n-Hecane,
ethyl acetate, and methanol were prepared respectively from the aerial parts. Antidepressant activity
of the extracts were researched by using three different in vivo test models namely a tail suspension
test, antagonism of tetrabenazine-induced hypothermia, ptosis, and suppression of locomotor activiby
and foreed swimming test on male BALB/c mice and in vitro monoamine oxidase (MAO)A and B
inhibition assays. The results were evaluated through comparing with control and reference groups,
and then active compounds of the active extract have been determined. Bioassay-guided fractionation
of active fraction led to the isolation of three compounds and structures of the compounds were
elucidated by spectroscopic methods. The data of this study demonstrate that the MeOH extract of the
aerial parts of the plant showed remarkable in vivo antidepressant effect and the isolated compounds
medicarpin-3-C-glucoside, gossypetin-3-C-glucoside and naringenin-7- O-glucoside (prunin) from
the active sub-fractions could be responsible for the activity. Further mechanistic and toxdicity studies
ame planned to develop new antidepressant-acting drugs.

Keywords: antidepressant; Lofus cormoulatus; Fabaceae; forced swimming test; monoamine oxidase;
tail suspension test; etrabenazine

1. Introduction

Depmession is a common but serious mood disorder and its etiology has not yet been elucidated.
The studies to date have shown that the onset of this disease may be associated with several genetic,
biological and peychosocial risk factors [1). The symptoms of depression can vary from mild to
severe and include emotional, cognitive, behavioral and physical changes and all of these can cause
disruptions in normal daily activities of individuals [2,3]. In addition to psychosodal problems, it can
lead to some other additional diseases such as asthma, diabetes, obesity and cancer [4]. The World
Health Organization estimate that over 300 million people suffer from depression and about 800,000
people die each year in suicide cases due to it [5]. The treatment of this serious public health problem
is very important because of its financial and moral damages.

Melodecules 2000, 25, 1205 doi 1033 minhecules2 506 1299 lnm.uhdpdmmﬁuumal.‘umhmks




Jourzal of Ethsopharmacclogy 240 (2020) 112373

jourmal homepage: werw.elsevier. oo milocabtefjethpharm

Contents lists available at ScirnodDivedt

Joumal of Ethnopharmacology

- b
“u [T
!. FEAEWN LT DY

Identification of the main active antidepressant constituents in a traditional | & |
Turkish medicinal plant, Centaurea kurdica Reichardt e

Fatma Tugge Giragag Dereli®, Mert Ilhan”, Esra Kiipeli Akkol™*
* Drepormen af Mormaca uay, Facolty af Mormady, Sz Lhierdy, Bk, (6550, Ankam, Tkep

" Ciqurimre af Masmaug

Faczity of Ph

Van Vil Vi Unbremidey, Tigha, S5E80, Van, Turker

ARTICLE INFO

ABSETRACT

Kepannds
i bl
i om0
il o

BALE/E

Frtmopharmusodogioel relevemee In Tuoridsh folk medic ine, §ndfosd o and deooet ons peepared from ge flowers,
frois and aerial parts of Ceseares kurdics Redchardt {Asieraceas) are nad a5 sed attve and anddepressant. Hiee
efferss of varioms ssdative plants have bemn ddentified in many smdies The present siady was designed to
evalmae the antideprescant aottvity of this plant

Maperbds and matheds nHexane, eyl acstase (BDAS), and methanal (MeOH) exraes were prpared fom the
barame e writh beawes and alen floweers of ghe plant | And deprescant poten talks of thes snraes were rasaee hed by
ming the foreed swimming test, tall mspmson st and antagondsm of etebenavines indoeed pirais, by-
pothermis, and soppression of looomonr aed iy,

Reszdts: Afer desermination of high antdepressant potensials of MeOH extact prepasd fmmn flowers and »-
hexane extraa prepared from branch s with leaves, 1solaton stodies wene carded omt an Sese tvo extracs amd
the main active eomg were d as famyrin, mivtre of @ shiogem] and stigmasieral and cost-
malide for the branches with leaves and querciirin, boguercedin and naringenin 7-0-glecopyranceaids dfor the
Hlowers.

Compbudons: As a resolt of the mechandsie and towefty stodies plarmed on this plant, 14 thought g O krdies

may be 3 ghmmer of hope for depremsd patiants

1. Introduction

Depression derives from the verb “deprimo®, which means “being
under pressur=™ in Latin and in mesdical terminology this #ermis defined
as “emotional depression, lade of inberest and energy™ (Temivanow
et al_, 2018). Although its eticlogy is not yet fully elucidated, depression
is & complex disese asmodated with psywchosocial, biological, and ge-
netic risk faotors that are closely inberacted each other (Fig. 1) (Yfemez
and Alptekin, 1908).

Suicide risk and concomitant heal th problems are mainl y considersad
in the trestment of depression and there are thres typss of options that
can be applied sometimes in combination; electroconvulsive thempy
{ECT), psydwotherapy and pharmacothempy (Keller, 2003) Psy-
chotherapy, which is the first dhoice in the restment of depression,
aims o save the patient from bow selfesteem and sodal solation.
Clini] studies have shown that the combination of psychothempy
with phammacothrapy is more effedive than adminisering both
treatments alone (Thase et al., 19971 There are various antidepressant
drugs used in the phamacotherapy of depression which hawve different

*Carreponding anthar
Emad aldress: esraboipgasl sdwar (B Kipet Aldkal).
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mechanisms such a5 selective sertonin reuptake inhibitors (55R]s),
serotonin-norepinephrine reuptake inhibibos (SWRIs), trigychic anti
deprs=anix (TCAs), monoamine oridase inhibitors (MAOIS). Depres.
sion continues to be one of the important health prothl ems waiting for a
solution because of the delay in the effectivensss of the thempemtics
used for trestment, negative side effect profiles of them and the msk of
mecurnence of the disease at the &nd of the trestment (Polyakova =t al,
A5 Becouse of recurment depressive attacks, the patient’s belief in
trestment is broken. Thensfore, mamy studies have been carmisd out to
develop altemnative therapeutics with higher efficacy and lower side-
effect profile for the trestment of depression (i and Goodwin, 1979,

The genis Cmbmren (Asteracese) is commaonly fand in Turkey
with 180 spedes, 109 of which are endemic {“hp'l.lz, lgi‘S,Dlu.m
amal Dusman, 2MEX). This genus has been used in taditional folk medi-
cine because of its antipyretic, anti-inflammawrny, antidiabetic, anti-
bacterial, diurstic, antidiarthetic, digestive, stomachic, chalerstic, co-
Iagog, antitheumatic, astringent, hypotemsive and cytotoxic propenties
(Pamag et al, 1993; Gwkan et al, 1998; Kaj-A-Hamb et al, 199X
Omallo et al, 1998]). Several biologim] activities of this gemus and it
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Ecpannds Frbraophs bogicel relevemce Pthmobotanical surveys revealed dat ' e subsp  dik

At proca s Lmuwﬁmmmwa@mcmdms}m disorders in Torkish folk medisine. The am of

it e the present smdy is to verify the folicorie assemion on this plare. The coamponnds resporsib e for the sty

]"'“"’-"-“]:;:_ wer imveatigaed msing binacy. gnided fraedonaton procedones.

[ —— b omd mustheds: The antidepr t activity of the agnevms, mheane, shyl acede (B0AC), methanal

—— (MeOH ) exmaats; factions and isalaed compounds from active MaDH aotract were evaluated by wsing die tn

ra—— witre MAD inhdbiton asay and tres different tn wee modeks namedy fored swimming s, @i mspenson test,
and antagend sm of rabenasin e induced picsis, hypothermia, and suppresdon of bocamotor activity. The resuls
war sompared with contral and refeence groups, and active componnds of the plant have bem determined .
Throngh ghie hisasuay purided fraationation procedures, mwo aompounds wene {salied fom the aottve fracdon
and ther soemres were snsidated by spermoscopie methods
Remliv: The MaDH ewiract of the plant was foond to poesess and depressant. Hine aattvity. This exract was then
suly eeted to chramatographic technd ques. holated sesquierpene Latones were elocidard & mathadn (1) ad
xanth incein (2, which were responsible for ghe antideg Ik aextvity.
Comebudons: This stody discovered the antidspressant potental of X e sl bk Using b
guided fractionation and isolaton techrdqumes, snthatin (1) and santhinesin (2) were determdned u'rhemd:n
acttve components of e leaves

1. Introduction malecular studies and mdiological newsimaging stuwdies (Fuprich,

Depression is @ commaon, chronic and remmment mental disonder
which is one of the leading couse of disability and suidde (Singh et al.,
HWA). |t &5 a complex disease whose etiology is not yet fully explained,
but the oooumenee of the disemse & thought o be related to psycho-
social, binlogical and genetic risk factors (Y emeer and Alpteldn, 1998
Clinim] sympinms olserved in depresion ould be smotional, cogni-
tive, behawviom] and physical. Emotional sympioms like depresed
mood and feelings of guilt and worthlesmes: cognitive signs like an-
hedonia and reauring deasth thoughts, behavioral signs like appetie
changes and sleep disorder; physical ones like weight changes and
fatigue could be observed in depremsd people but this type of symp-
toms is not sufficent for the disgnosis. Clinical signs should be sup-
paried by hiological markers which ame hesed on genetic, =pigenstic,

* Corregponding anthor
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203, Schmid et al, 2001 ).

According to WHOS 28 data, more than 300 milion people
waorklwide suffer from depression and about 804, 000 people die =ach
year in mses of depressionsinduced suicide (WHO Fact Sheet, 200 8).
Therefore, the trestment of this public health problem is essential bes
cause of its financial and moml burdens. There are varous dougs that
show activity with different mechanisms are used in the trestment of
depression. Since these synthetic antidepresant drugs do not provide
the expected effect at the expected level and have serous side =ffeds,
various studies have been mmied out to develop mone effective and
safer drug molscules in trestment (Bet ot &l 3003). Ethnopharmacos
logical information is consid ened = animpaortant resouroe in these type
of studies on the road from nature to medicne (Zhang, 2004

Xmthium gemus belongs o Asterscess family and includes 30
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Abstract: Beckground: The fruits with the seeds of Dracuncuius vulgars Schott. (Araceas) are
used agamst inflammatory dizeases in Turkey.

Qbjective; The present study was des

to justify this folkloric usai% of the plant. Therefore,
the aim of this sudy was to mvestizate i I . VRIS

anti-inflammatory activity o

Methods: Petroleum ether, eyl acetate and methano] extracts were prepared from the fouits, suc-
cessively. Camageenan-, serotonin-, and prostaplandin E -indoced hind paw edema; acetic acid-in-
doced capillary permeability and 12-O-tetradecanoyl-phorbol-1 3-acetate—induced mouse ear ede-
ma models were used io assess the anti-inflanmatory activity of the extracts. The analzesic activity
was observed by using p-benzoquinene-induced abdominal constnction test.

Results: The petroleum ether exmact displayed the highest activities in all of the used test models
compared with the control group. Therefore, the constituents of this extract were determmed by us-
ing gas chromatography-mass spectroscopy (GC-M5). Linoleic acid was found to be the major con-

stiaent of the peirolewm ether extract of I Fuiparis.
Corclusion: This shady has provided some justification for the folkleric use of the plant

Keywords: - Analgesics, anfi-inflammatory, aracese, Dracunculus vulgarss, ethnopharmacology, thewmatism

1. INTRODUCTION

Fheumatism is a systemic inflammatory disease charac-
terized by pain in joints, tendons, paments, bones and mus-
cles [1]. Thousands of people worldwide suffer from pain
and deformiry because of this disease [2]. Mo definitive rem-
edy for this disease exists and even the most effective avail-
ahle treatment options basad on controlling the pain and re-
ducing the inflammation are not ideal. Conseguently, rheu-
matizm has been incloded in the group of chromic, incurable
dizaases. Although several potential antirheumatic agents
are available, incloding nonstercidal anti-inflammatory
dmgs (WSAIDs), corticosteroids, disease-modifying an-
titheumatic agents (DMARDs), methotrexate and cyclos-
porine, none of them has been found to be safe. All of them
cause certain side effects [3]. For instance, NSATDs-related
Fastrointestinal problems [4]; corticosteroid-induced mental,
hematologic, immunelogic, gastrointestinal, hepatic, and
ophthalmologic disturbances [5] and toxicity profile of
DMAFRDs on the kidney and liver [§] make these options in-
appropriate. Therefore, the mvestigation of the antithenmat-
ic potential of waditonally used plants as new alternatives in
the freament is necessary.

* Address corresponding to this anther at the Department of
nowy, Faculty of Pharmacy, Gari University, Etfler 06330, Ankamn, Turkey;
Tal: +50 312 2023 185; Fax: +50 312 123501E; E-puadl: esrakiSgari edn v

1ET4-46TET0 $65 0000

The gemus Dracunculus belongs to the Araceas family
represented by large tuberous perennial plants [T]. Phyto-
chemical smdies on this genus have detected warious types
of chemical compounds such as fatty acids [], saponin,
coniine alkaloids [9], methyl chavicol, estragole, phellan-
drene, iodine, tannin coumarin, and flavonoid [10].

Dracunculis vulgariz Schott | which is named locally as
*yilan bigag, yilan kaman™ in Turkey [11], is one of the poi-
sonous species of Dracumculus genus used in traditional
Turkish medicine against infections [12], mflamed wounds,
bemorrheids, eczema, cancer, edema, headache [13] and
rheumatic pain [11]. Cnly a few biclogical activity studies
have been conducted on this gems despite its wide use
worldwide. Bielogical activity studies have established the
antioxidant, anticancer [14] and antibactenial [15] activities
of this genus. The present study was performed to justify the
folkloric use of D vulgaris against rhenmatism in Turkish
folk medicine.

2 MATERTALS AND METHODS

21. Collection of the Plant Materials

Fruits of D. valgaris were collected in the month of May
from Izmir, Turkey, in 2007, A voucher specimen is kept in
the Herbarium of the Faculty of Pharmacy, Gazi University,
Ankara, Turkey (Herbarium Mumber: GUE-3465).

@ T0E0 Bentham Science Publizhers
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Abstract: Background: One of the best methods to treat Alzheimer dizease (AD) is through the efec-
tive use of cholinesterase inhibiters as vital drugs due fo the identification of acetylcholine deficit m the
AT patients.

Objective: The present smdy aims the mvestgation of spiro heterocyclic compounds as potential AD
apents supported by their metal chelatdon capacity, POM analyses and DFT stadies, respectively.
Method: The cholmesteraze inhibition and metal chelation ability were performed on ELISA microditer

assay. Whereas, the BILYP method with §-31+G{d.p) basis set was implemented fo sudy HOMO-

ARTICLEBISTORY | I7MO energy caloulations. The phammacokinstic proparties of the synthesized malscales wers smdied

S B through Petra, Osiris and Molmspiration (POM).
Eﬂ“':'uljhﬁ Resulrs: The six spoe (1-6) skeletons were tested for their mhibitory potential and metal-chelation ca-
Pt ' pacity. Char findings revealed that the tested spiro skeletons exerted nene or lower than 50% mhibiton

. it ssooipssy  AE20SE both cholinesterases, while compound 4 proved to be the most active meleule with
5721=089% of inhibition toward BChE. The spiro molecule 3 exhibited the highest metal-chelation
capacity (9.12+5246%). Molecular docking model for the most active molecule exhibited promising
bindings with AChE and BChE's active site pertained to hydrophebic hydrogen bonds and positive iomi-
zable interactions. The POM apalyses gave the informaton about the fexibility at the site of coordina-
‘on of spiro compounds (1-6).
Cenclusion: The sceening of spirocompounds (1-6) against cholinesterases revealed that some of them
show considerable potential to inhibit ACKE and BCHE. Herein, we propose that the spiro molecules
after further derivatization could serve inberesting AT inhibitor drugs.

Eeywords: Spiro molecules, anti-Alrheimer; cholinesterase, POM analysis, DFT studies, metal chelation.
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Abstrack Ladtuca L. species belong to the Asteraceae family and these plants are traditionally used
for therapeutic purposes around the world. The dried milky latex of L. serriola is known as “lettuce
oil” and is used as a sedative in Turkey. This study aimed to evaluate the sedative effects and analyze
the chemical compositions of latexes obtained from some Lactuca species growing in Turkey. The
sedative effects were evaluated through various behavioral tests on mice. For this purpose, latexes
weme obtained from L. glarensa Boiss,, L. otmomen (L) . Presl and C. B, L. mod gedioides (Vis and Panéic)
Boiss. and Kotschy ex. Boiss, L. safigna L, and L. zevriola L. The latex from L. saligna showed the
highest sedative effects, whilst L. serriola and L. mimunen latexes also displayed significant sedative
effects compared to the control group at a dose of 100 mg/kg. However, the latexes from L. glarensa
and L. mudgediondes did not exhibit any sedative effects on mice. Characteristic sesquiterpene lactones
(lactucin, lactucopicrin, 11,13 3-dihydrolactucin, and 11,13 - dihydrolactucopicrin) were determined
qualitatively and quantitatively by high-performance liquid chromatography (HPLC). Lactudin was
identified as the main component.

Keywords: Asteracese; Lacfuog; sedative effect; sesquiterpene lactone; HPLC

1. Introduction

Sleep is the state of rest that is necessary for all people to lead healthy lives. Many physical,
enyironmental, psychological, and physiological factors can positively or negatively affect the quality
and quantity of slkeep. Insomnia is considered an important health problem because of its negative
effects on people’s quality of life and it often has psychiatric or medical causes [1]. Chronic sleep
disorders are often defined as difficulties in initiating and maintaining sleep; consequently, the quality
and quantity of sleep are low. Insomnia is often seen and treated as a symptom rather than a disease.
Antidepressants and sedative and hypnotic drugs are used for insomnia, especially benzodianepines,

Molecul == 2001, 25, 1587; dot 10330 moleonles2 57 1557 \nm.nﬂpimmﬁuumalhnhmk:
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ABSTRACT

Aricle hisway:
Acceped 21 Dordber 2019

Objective: Melilohr officinalis (L) Pall is commaonly wsed for treating bronchitis, painful menstruation,
hemarrhaids, kidney stones, ulcers of the eyes, sarache, and hardening and swelling of uierus. The
Furopean Medicines Agency neported the 1me of M officinaliz orally against siomach ache, gastric uoer,

Repwands:
[Eral i sk
Gyocoraned flasnncdds
Fabaceae

Madibgus affioinatis

Rar

amd disornders of the ver and wberus in folk medicine. The present study aimed to appraise the activity of
M_ (L) Pall. aerial parts in endometriosis rat model
Materials and methods: The endometriosis rat madel was used o evahate the potential activity af
M. officinalix aerial parts hased on its fol ldoric usage The 2erial parts of M. officinalis wene aracbed with
n-hexame, sthyl aoetate (EfAC) and methamal (Me0OH ), respectively. The adhesion smnes, endometrial
fod areas, and cytokine levels wene measuned in all ireastsd groups. Afver the biologi @l adiity studies,
phytochemicl studies were performed on the adtive extract and the fractions obtained from the ackive
extract
Ryl The MeOH extract significantly decreassd the sndometrial fioc aress and oytokdne levels in rats
with endometrisis. Fractonation was performed on the Me0H extract to achisve bioactive molsoules.
Fallowing the fradionation, the fractions obtained from the MeOH extrad were ested Pradtion ©
showred the highest aotivity in the rat endometriosis model. Phytochemiial imve stigation of the active
fration (Fradion C) resulisd in isolation and eluddation of some quencetin and laempieno] glumside
dervatives.
Condusion: Praction C obtxined from the MeOH sxctract of M officinalis showed the highest activity,
yielding four glyoosylated Mavonoids.

& A2 Taiwan Assodation of Gbstetrics & Gyneoology. Publishing services by Elssvier BV, This is an
open amress artide under the O BY=NC-ND} hoense { hitp:f joeativecommo m_org) icenses/hy-ne-ndid073

I irosdu ction

Blokrgical activity studies demon strated the antioxidant, ant-
inflammatory, and anti proli ferative effects of M officinalis [6.7)

Mellones officinalis (L) Pall (Fabaceas) is native in Europe and
Asla and known as “yellow melilot, yellow sweet clover, and me-
dicimal sweet clover™ |1L2) M. officinalls k& commonly used for
treating he morwdds, bronchitis, dney stones, painful menstru-
athem, earache, ulcers of the eyes, and hardening and swelling of
uterus |3.4) The European Medicines Agency reported the tradi-
thonal wse of M. officinalis orally against stomach ache, gastric ulcer,
and complainits of liver and wtenes |5).

- ander Depantment of Fharmasegneag ookt of Phamacy,
Caz Unbversirg, Exller, 05330, Ankara, Turkey Fax: 450 3172 7335008
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Some studies showed that this plant prevented skin agng pro-
meted tisue regene rathon, and reduced fat de position [E] Previows
studies about phytochemical profile of M. officimalis reported that
M offidnalls contains kaempleml gquercetin, and coumarin de-
rvathves | 3—59)

Endometriosis is defined as the conditon in which a tissse
resembling the uterne muecous membrane, or endometriem, if
found outsdde of the wberws 1t can develop in the wterine Ui g me nits,
ovaries, pehvic pertoneem, recovaginal septum, cowering the sig-
midd codon, uberus, rectum, tubbes or blad der, wnbews, Lapa moonmy
and e plshotomy scars, tubal stumps hernlal sacs, appendix, cervi,
vagna vulva or lymph glands | 10). The incidence of & ndometriosis
has increased in the last few decades. This increase |s most probabhy
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Abstract

Purpose This study simed to assess the activity of A. austriaea fiowers in treating polycystic ovary syndrome (POOS) in rats.
Methods A letrozole-induced POOS rat mode] was wsed to evaluate the activity potential of A. s riacs lowers. For this
purpss, extracts of different polarity were prepared from A. adstriges flowers using r-hexane, ethyl acetate, and methanoel.
Serum luieinzing hormone, follicke-stimulating hormone, progesterone, testosterone, estradiol, serum leptin, lipid, and
glucose kevels were iested. Momrover, the antioxidant activity was evaluated by calculating superox ide dismut ase, malondi-
aldehyde, catalase, and glutathione peroxidase levels. Following the biolegical activity studies, phy tochemical studies were
conducted on the active exiract to detect the compound(s) responsible for the activity.

Results The treatment with #-hex ane extract contributed to regulating serum gonadotropin and sieroid hormone kevels. The
plasma kevel of high-density lipoprotein cholesterol was significantly higher than that of the control group, while the levels
of low-density lipoprotein cholesterol, leptin, and glucose were significantly lower than those of the control group. Also, the
m-hexane extract showed significant antioxidant activity in the POOS rat model. Since the n-hexane extract was found to be
active, isolation studies were performed on this extract and thmee main fractions were obtained from the s-bexane extract.
Those fractions also were tested on letrozole- indoced POOS rat model. As a msult, three triterpenoids, §-amyrin palmitate,
taraxasterol acetate, and taraxasterol were isolated and identified from Fr. B which is the most active fraction.

Condusion n-Hexane extract and Fr. B obtained from this extract showed statistically significant activity in the lefrozole-
induced POOS rat mode] and three triterpene-ty pe compounds were isolated from Fr. B.

Keywords Anchemis austriges - Asteracess - Polycystic ovary syndrome - Letrozoks - Triterpenoids

Introduction

Fifty-two species of Anthemis L. genus are found in Flora
of Turkey. The genus incledes annual, biennial, or perennial
herbs, and sometimes suffruticose or small shrobs, which ame
sparsely or densely pubescent or sericeous. The siems of the

=] MettIthan genus are simple or branched. Leaves are wsually pinnatisect
mertilhan G yyueda.tr and rarely simple. The leaves of Anrhemis oustrioce Jacg.

! Department of Pharm Faculty of P Vam au:pinn.a:.ia-.cctmd]ubcsoﬂt:p]mtm:.I.5_—3‘.m1_'n1mg[l].
Y Eziineid Y1l University, mll Tughe, Van, Turkey A. ausrizea of the Asteracess family is indigenous to

7 Mafionel Center for Mabral Products Ressamch, Schol Austria and distributed widely from Europe to Turkey.
of Pharmacy, University of Mississippi, University. A. awiitrigea flowers have been used traditionally to treat
M5 38677, USA hemorrhoids, abdominal pain, and preumonia [2—4]. The

®  Department of Pharmacegnosy, Faculty of Pharmacy, Gazi plant is also wsed against cough and ovary discases as an
University, Etiler, (6330 Ankara, Turkey infusion in folk medicine [5-7). According to the bio-
logical activity studies, Anchemis specics showed anti-

4 . . e
Depariment of Biclogy, Faculty of Scence, Qi University,
Etiler, 06330 Ankara, Turkey microbial, antiox idant, antiviral, and cytotoxic effects [8,

) Springer




Joumal of Ecinopharmacology 262 {2020) 113207

Contents lists available at Science Direct by Q
= ﬁ‘h

Journal of Ethnopharmacology

¢ mnm ey

ELSEVIER journal homepage: www slsevier.comiocatefethpharm

L)
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ARTICLEINFO ABSTRACT
Kaywords: Ethnoph bogical rek iloblum species are generally known @ “Yaks Ot in Turkey, which mesa
Artenda: plﬂubab"lnﬂlg!m.YmMo( L., Fpdloblum sseventl Bolss., and Fpdloblum
Bplicklun hirsunom L. are consumed & salad oe meal. Mwﬁmmuunmdammmotmm
:""“““d_ ds in traditional medicine. An prepared trom Jeaves is used for skin disorders n children.
w’::_:"'l . Al of the snudy: We aimed to evaluate the logical use of Bp guscifoliiom, E scevents, and

s.mu,wngmmmmmwmmumummumnwmudamw
(3) and to explain the probable mechanism of the wound-heallng activity.
llauuﬁmdmn\ods.MmuwWhuwMMpmm“wmrmMMuw
linear Incision and ciroular exclston wound modeds. D ation of total phenold and
mpocnu.\-mdsmhmmmnemdbﬂlqmﬂ.mmﬂth@FﬂhUo&m
method and 2,2 Diphenyl 1 picrylhydeazy! (DPPH) scavenging assay as well as determination of total antioxidant
mnuUu)ndmalmtmuﬂoﬂmmmmmmmﬁmnmJmbexmoc
E angustifolium was fracticnated by diff h The of solated
pounds were elucidated via detalled analy (NMR and LC/MS). In addition, in oo llag hyal-
idase, and el y bitory activity tests were pesf. d on the Bolated pounds to d
the el ahways of the i
Rah:kmoog!he hanol (MeOH) E fodium had the highest wound healing activiry. Among
Mmm;muwmwmmmumwy Thusa, E1OAc sub-extract was subjocted to
m.nynphymholmmmmpmnmnnhm‘ ids nansely hyperoside (q 3.0.p-D-
il ) (1), kaempferol (2), kacsupt "94L-¢hnnomnndde(!)qmmuln30¢bshmomn-
addl (4), and 3-0-a-L-arabl de (5) were lsolated from the BtOAc subextract of
E angusnfolion. mmmwmxwmumemp«mwummmmam
setivity by its significant ant-hyal anti-coll and antioxid
mmzmmdmwpno( ngnasaf ol dqinym rkable wound-
healing activity with anti-hy antj-coll and antboxid Hypercside was detected
-mnpnmuymnmnpomdoﬂhcwpmhmmngmmcmMu.mmggmmumma
E onpudfolium and hypercaide may be a potent nominee to be used for the improvement of a wound-healing
igent.
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ABSTRACT

Pumpese Erodolae (ETDY is one of the non-stenyidal anti-in-
Nammatory drsgs which has low agueous solubility Bsses,
The objective of this stisdy was to develop ETD s peri-
S0 Lo improve it poor aqueeos sehibility properties whilke
investigating formulation amd proces parameters of wel me-
dia milling method via design of expedment (DoE) appreach.
Methods The crtical formulaion parameters (CFF) wen -
lected as ETD amount, stabilizer type and rafo as well as
crtical proces parameters (0FF) which were bead ste, mill-
ing time amd milling speed. The twofactorial2® and The
Box-Benkhen Desig were generated o evaluate CFP and
CPP, respectively. Particle size (PS), pohpdispers ty index (PDT]
and zeta potential (ZP) were ambyred as dependent variabiles.
Clhamcterization, physical stability and solubility stadies wene
]:ﬁ'ﬂ‘&rm"!.

Results Optirmum mansaspersions stabilized by VP K30
and Poloeamer TBE showed 1BBS+ 16 and 273+ 61 nm
of P5, (LIG61 £ 0,049 and 0345 + 0007 PDL, 148+ 0.3 and
16.5 & 0.4 mV of ZF values, respectively. The thermal prop-
eities of ETD did not clunge afler silling ard lyophdsation
e reganding to DE0 aralysis, Also, the crystalling state of
ETD wis preserved. The moiphokgy of particle was simoth
and sphetical on SEM. The dry=ranmuspe meion styed plys-
ically stable for sx months at room temperatare, The sohalil-
ity of nanoapension incemsed up o 1306l in compad-
san with micronized ETD,

Electranic supplementary material The onine vesion o $is aride
{ e e o110 1 007 & 1 109 50204028 15 o) contairs suppiermertany
rratetal, which is vaiable fo ashoired ussms.

= Alpug Marduak
ki edu s

! Fanity of Pramrmey, Department of Prammaceuicd Tchndogy, Gas
University, Eder¥nimaals, Ankam, Turey

Condusions Tn corclusion, it & fmasd that the poor solubility
imue of ETD can be solved by nanmupension. DoE ap-
prmach provided benefits such as reducing mumber of exper-
trenils, saving e and improving Gl prodict guality by
using wet media milling

KEY WORDS desgnod experiment - endolac -

rancsuspenaon - soiubiity enhancement - wiet media milling

ABBREVIATIONS

ETD  Ewdolac

NS Mansazs persion

CFP Crtcal Formilaton Parameters
PP Crtcal Prooss Pammeter

Ps Panice Size
POI Polydispersity Index
IP Feta Potenitial

Conc.  Concentration

PP Pobrinylpyrrolidone
BEBD  Box-Benkhen Design
Dok Dresign of Experiment
INTRODUCTION

Low agueos sohability of drog compounds Hemits drug appli-
cation theough aral (1) or dermal (2] mutes of application due
tés livw Dniravadbabilitg, Also, mew diisg candidates are oommig
out more and more insoloble. Over 0% of commendalized
drugs and many more drug candidates are Bund o haw
highly hpophilic propertes with agqueos sohibility less than
100 pg Sl which & characterteed @ highly irmohible in wa-
ter(3). The disohation rate liriting compounsds ke alsorption
are klentified as Biophamaceutical Clasification System

&) Speinges
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Preparation, characterization and antimicrobial activity evaluation of electrospun
PCL nanofiber composites of resveratrol nanocrystals
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The objective of this study was to develop resverard nanoorystals to sdve low water solubility isswes of
resvemtnel and adsorb them to the polycaprolactone nanofibers NMamocrystals were prepared by micro-
fluidization. Pamide size, polydispersity index and reta potential values were evaluated as dependent vari-
ables Polycaprolactone (POL) nanofibers were prepared wia electrospinning method and the flow rate,
electrical wolge and tipdo-collector distance were set to 3mbUh, 13K and 150om, respectively.
Optimum resveratrol nanoorystals were hpop hilized and im wiater and physically adsorbed to
PCL nanofibers with two different concentrations (0.2 and 1 mg/em?). Bicadhesion, wettability, solubility,
drug loading and antimicrobial activity against Froplonibocrerivm acnes studies were caned out. Final
nanoorystals showed 800nm of partide sire, 0.4 of polydisperdty index, and —Bm\V of reta potential
Mamoorystals successfully adsorbed to PCL nanofibers proven on SEM images with adsorption efficendies
=70%. Adsorption of resveratrol nanoorystals decreased the contact angle of POL from 128 to 50°. The
solubility of resveratrol nanocrystals enhanced ~5-fold in comparison with coarse powder. Effective anti-
microbial activity against P, aones was abserved. it is concluded that nanoorystal loading on nanofibers

hecered 22 Aprl 200
Bewied & buly 3020
Aerepted @ hugust 3000

KEYWORDS
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mal defiwery

brimgs advantage into preparning eagy to use dermal patches for aone treatment or skin disorders.

Introd uction

Human skim has a large surface area which prevents the body
from organtsms and alko maintains the body heat Drug applica-
tion from skin s a suitable route for local or systemic effect
[Oktay et al. 2018). Howewver, poorly soluble drug compoumnds
ghow limited penetration through the skin due to inadeguate
concentration gradient between formulation and skin Generation
of higher concentration gradient by improving solubility leads 1o
increased skin penetration (Miller &t al 2019, The we of namos-
techmology in topical products provides many advantages such as
lower doses for application, higher skin penstration, providing
local or systemic effects of the preparations. Also, the poorly sol-
ubde, irritant, volatile, or photosensitive compounds can be formu-
lated for dermal deivery wsing nanotechnological approadhes (Rai
e al 2018, Although liposomes, transfersomes, NOSOMEs, namo-
sponges, micronesdles or ethosomes, which are developed for
this punpose, increase the passage of the active substances topic-
dlly, these systems have some disadvantages such as stability
problems, skin ivitation, patient incompliance or high cost
[Elsayed et al 2007; Arora and Manda 20719). Among nan otechno-
logical drug ddivery systems, nanocorystals have bemefits for
increasing  satwration  solubility  and  stabiity of  the
Biopharmaceutical Oassification System [BCS Classes Il or IV
active phammaceutical compounds as well a5 enhancing skin
penetration by reducing paride sire below micrometer ramge.
They can be defined as nano-sized drug parides prepared with
minimum quantity of suitable sufactants, polymers or combiin-
ation of them. The main advantage of the system is the increasing

solubility and surface area leading to an enhanced dissolution vel-
odty and hence enhancing passive diffusion through biological
membranes due to increased concentration gradient (Pelikh et al
2018). Mainly top-down approaches such as high presure hom-
ogenization or wet ball milling methods or predpitation as a bot-
tom-up technique cam be wsed to obtain manocrystals (Miller
et al. 2011) The stability of the nanocrystal formulations can be
achieved by using surfactants and/or polymers at different ratios
[Merisko-Liversidge and Liversdge 2011; Wu et al 2011). Design
af experiment (Do) approach can be used in order to select suit-
able stabiliver, reduce the number of experiments and improve
final product quality (Tashan e al 20019). Nanoorystals are dis-
persed systems typically im water and they can be lyophilized or
spray-dried to improve physical stability and also to prepare solid
dosage forms. Manoonystals can physically adsorb on the namofib-
ers 1o generate solid dermal patches, which brings advantages o
improve patient compliance, enhance kin penetration of drug
substance, and inorease physical stability Hamlett et al. 2008).
Electrospinming method, in which electrostatical forces from
symthetic or natwral polymers are wed, s one of the most pre-
femred fabrication method of nanofibers. Basically, electrical charg-
img of polymer solution causes charged polymer jets which are
collected on the grounded collector while the solvent evaporates.
In pharmaceutical area, active ingredients loaded nanofibers have
gained popularity due to ther large surface area to volume ratio,
customized ponosity, imcreasimg solubility of active ingredients
and customized redease behaviours (Torres-Martinez et al 2008,
There are different methods for producing active ingredients
loaded namofibers such as physical adsonption, embedded loading
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Smmmary: Tha comtioning ressarch for the deturmination of binactive wcondary metabaolites from
Turksh geophytes an therspestic agents for demestia s moinly based on the need for dmg
candidates affectsd to brain areas. In this stdy, the im woo anticholinestersse actvity of the
alkzloidal Sactioms of the mben of Corpdols memae Zucc. was invesdgeted for thedr
naumoprescive poential Fertharmors, the content of the active alkaloid fractions of the tobem wes
determeingd by LC-0-TOF-MES. Tha tobars of Corpdalis oriermars Zace. wars collected from Haty
province of Tutkey. The plant species wars 2lio pesarved as ev-sie in Yalowa-Torksy. The
alkzlnidal sxtract was preparsd from the tubers. The anticholinesterase activities of the sxmacs and
fractions were wsted by modfction of the Fllean's metod The opimimtion of LC-MS
comditions was nsed im E5T in the positive ion mods. The v wiro tests wene highlighted that the
alkalnidal sxtract of the tobors exhibited the kighost activity against AChE and BuChE with I
valses of 17.36= 1.0 ugol. and 32623 = 2.6 pg ‘ml (galanthapsns §.6=0.5 ug ‘ml and 3444 =
B2 pg fml. as positive conrol), mmmmimqmmmmm
inhitdtory activity against ACKE with the ICx vales (SBE=0.3 pg el and 7.26 =03 pgiml), the
fractions CE-5,6,7 and B kove mdicated potent inhibitory activities by compared with

which was used as posithve control with 1.y vabes 6.8 = 0.5 pg 'ml. Amcng the factions obtxingd
zpainst both cholinesterasss. The pressmt smdy was descibed for the Srst tme e m wiro
mnticholinesterase actvity of Corpdnls ifermsss Zwcc. @ Deuroprotective potential and thedr
muetsholite profile by LC-0-TOF-MS. Besides, the antichobinetvimrase assays o alkaloidal artract

J.Chem Soc Pak., Vel. 42, No. 04, 2020

inhitator against ACHE and B=ChE.

Keywords: Alkaloids, Anticholimesterase, Corydalis triternata Zucc., isoquimolines.

Intreduction

Weurological disorders gemerally affect the
elderly population. Alzheimer’s disease (AD) is
characterized clinically by advancing memory
deficits and impaired cognitive function [1.2]. ADis
predicted to account for betaeen 50 and 60 % of
dementiz cases i persons over G5 years of age and
according to the United Mations, the number of
people bearing age-related newrodegeneration, will
enduringly increase fom 255 million in 2003 to an
estimated 114 million in 2050 [3]. It is a major pablic
heslth concen in developed countries due to the
increasing number of sofferers, placing strains on
caregivers as well as on economical resources [2]. A
deficiency in lewels of the Deworansmitter
acefylcholine {ACh) has been observed in the brains
of AD patients, and inhibition of acetylcholinesterase
(AChE), the key emzyme hydrolysing ACh, is a
majir treatment option for AD [4]. Galantamine,
originally isolated from plants of the Amaryllidaceae
family, has become significant in the treatment of
AD [5]. The AChE mhibitory actvity of this dmg is

the principal mode of action to ensure symptomatic
relief Galantamine increases the awailability of ACh
in the cholinergic synapse by competitively inhibiting
the enryme responsible for its breskdomm, AChE.
The binding of galantamine to AChE slows dowm the
catabolism of ACh and, as & result, ACh levels in the
synaptic cleft are increased [6-9]. Therefore, current
dmg therapies are hbased oo the cholinergic
hypothesis. However, the § - amyloid hypothesis has
been ganing attention in the last few years. To date,
several secondsry metabolites from namral sources
have been identified as showing acetylcholinesterase
inhibitory (ACBET) actvity and are thms potential
dmg candidates [10]. The genus Corpdalis
(Papaveraceas) comprises of 470 species dismibuted
mainly in temperate regions of the MNorthemn
Hemisphere, mostly in Eurasiz; represented by one
species in the subarctic Bmssia and North America
one species in the mountains of eastern Africa, 3
species in the subtropical Indo-China, and 17 species
with 12 taxons in the Flora of Turkey [11]. Members
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Antioxidant effects of dexmedetomidine against hydrogen peroxide-induced DNA
damage in vitro by alkaline Comet assay
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Background/aim: Dexmedetornidine (IVEX) 1s an alpha-2 adrenerglc agonist that 1s commonby vsed as a sadative and anesthetic. The
protective effects of DEX against oxidative damage under both in vitro and in vive conditions have been demonstrated. It was almed
to evaluate and compare the protective effects of DEX and vitamin C (Vit C) cn DMA against H O -induced DA damage in human
lymphocyte call culhares In vitro by alkaline Comet assay.

Materials and methods: Lymphocyte cell cultures were divided into 5 groups, asthe negative control, sobvent contrel, positive cantrol,
brydrogen peroatde (H,O.; 150 pbd) + DEX (1 pM; 2.5 pbvl, 5 pid), and H O, (150 pbd) + Vit C (1 pbd; 2.5 pbd; 5 pid), and incubated at
37 *C for 1 h. Cell viability was measured using the Trypan blie test. DMNA damage was measured using the Alkall Comet Technlque and
the % percent tall intensity was evaluated. Statistical anabysis was performed using 1-way AMOVA and the Tukey multiple comparison
test.

Resalts: It was observed that H 0, significantly induced DMNA damage in the ymphocytes and this damage was decreased significantly
with Vit C and DEX. It was observed that Vit C at doses of 1 pbd and 2.5 pM had a significanthy stronger antioddant effect, but there was
no significant difference between the antioxidant effects of Vit C and DEX with a dese of 5 pb. The dose of 5 pbd DEX was found to be
the most effective In reducing cxldative DRA damage.

Conclasion: There 15 imited data on the protective effects of DEX againgt oxidattve DNA damage. The primary effect might be

cytoprotection. The resulis herein showed that DEX was protect tve against H O -induced in vitro oocldative DN A damage in lrmphocyte
cell cultures In a dose-dependent manner. DEX might have a potential therapeutic value in the prevention of oxidative DMA damage

in patiants.

Key words: Antioecld ant, dexmedetornidine, DMNA damage

L. Introduction

Dexmedetomidine (DEX) is a highly selective alpha-2
adrenergic receptor agonist that is commeonly used in
clinical practice as a sedative and anesthetic agent dus to its
sedative, analgesic, hemodynamic stabilizing, and diwretic
effects [1,2]. In addition to its sedative and anesthetic effects,
its antiinflarmmatory and antisddant effects on vital crgans,
such as the heart [3.4], lungs [5-7], kidneys [8]. spinal
cord [9], and brain [10], have been demonstrated. DEX has
antiinflammatory and protective effects against oxidative
damage that have been shown under both in vitro and in
vivo conditions [11,12]. It shows these effects probably by
inhibiting the toll-like receptor (TLR) [4,13], suppressing
high-mobility group box 1 (HMGB1) factor [14], and
inhibiting thenud earfactor (MF)-xBand phosphoinositide-3
kinase (PI3K-) signaling pathway [%15].

* Correspondence: mskotandggrail com

Oxidative stress, which is induced by ischemia,
mechanical stress, or toxins, is a condition thatresults from
an imbalance between the production of reactive oxygen
species (ROS) and free radicals, as well as inappropriate
antioxidant functions. The ROS-induced cwidative stress
in cells trigger a mechanism that, through the release
of cytochrome ¢ and activation of caspase-3, leads to
intrinsic apoptosis. ROS play a critical role in maintaining
homeostasis and cell signaling [16]. Hydrogen peroxide
(H,0.), a reactive ROS derivative, is considered to be the
radical that is most responsible for cxidative damage. It
has been widely used to mimic in vitro oxidative stress in
many different cell types [17].

ROS can lead to DMA-strand breaks by loss of DNA
bases, known as apurinic/apyrimidinic sites, and inhibits
transcription. Moreover, the DMA strand break, an

1393
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ABSTRACT

Twelve undesmribed triterpencdd pentacyclic glycosides, medicagenic acid (3-0-fD-glucaronopyrmosyl-28-0-
{[P-n-gluoopymanoesyl-(1 — 3).0-L-chamnopyramcsyl-(1 = 2)]-[o-L-rhamnopyrancyl-(1 - 3)]-4-0-acetyl §-0-
focopyranosyl-{1 —1}-2[8, 3-dibydrooyolean-12-2ne-23, 28.diolc acdd, 3-0uf-D-ghicoronopyramosy]-28-0-{[o-L-
rhamnopyranosyl-(1 — 2)] -[§-D-aploforanceyl-(1 — 3)]-4-0-soetylfi-D-fucopyranosy -1 —=) -2, 3@-dibydrox-
yolean.1Z-mme-23,28-diokc acid, 3-0--D-ghscurcoopymanosyl 28-0-{ [o-L-rhammopyranceyl-(1 — Z)]-3,4-0-dia-
cetyl-{i-D- fompymanosyl-(1 - 1}- 2, 3f-diydrocyol ean- 1 2-ene. 33 28 -diolc acid,  38-0u[6-Owacetyl-B-Dogloo-
pyranosyl-{1 — 2))-[Z-Chacetyl-o-Lrhamnopyranosyl {1 — 4)-p-D-ghecopyranosyl-(1 —= &))-[-D-gheeopyranosyl-
(1-+1}-2f8, 3f-cihydroxynlean. 1 2-mme. 23,28 dioke  acld, 28-0-{[6-0-aceylf-D-glomopyranosyi{1 - 2)]-[3-0-
acetyl-o-L-rhamnopyrancsyl-(1 — 4)-fi-D-glucopymneyl-{1 — 6)]-f-0-§ lucopyrancesyl-(1 —+1}- 2, 3 f-dihydroa-
yolemn.1Z-mme-23 28 dike  add, Z8-0u{[6-C.acetyl-f-D.glopyrmosyl{1 -= 2]]-[4-0acetyl-a-L-rthamnopyr-
annsyl-{1 —= 4)-f-D-gueopyranosyl-{1 — &)} §-D-ghscopyranosyl-(1-= )} - 24, 33-dibypdroxyolean. 12 -=ne. 23,28
dicte mcld, 28-0-{[6-C-acetyl-p-D-glocopyrancsyl-{1 — 2] [}-0-ghopyrancsyi{1 -+ £1]-§-D-glopyrancsyl-
[1—+1}-2f, 3p-dihydroxyolean-1 2-me-23,28-diokc. add,  Z28-0-{[}-D-glocopyrancsyl{1 — 2)]-[B-0-g locopyr-
anosyl-{1 == &)]--D-glocopyranosyl {1 —)}- 2[4, 3j-dibydroryolean- 12-sne- 23, 28-diolc ackd), znhic add (3-0-f-
D-glonemonopyranceyl- 28-0-{ [ D-g ucopyramosyl-{1 —= 3}z L-rharmmopyramasy]-{1 — 2}]-[o-L-rhammopyr-
anosyl-{1 —= 3j}-4-0-acetyl-{-D-fucopyranosyl-(1 —1124, 33,1 6o-rihydrocyolean-1 2-ene- 23, 28-diole acid, 3-0-f-
g lonsonopyrancsyl-28-0-{ [ - lucopyrmmosy -1 — 3)-2-L-rhamnopyranosyl-(1 — 2Z)]-P-D-rocopyranosy |-
[1==1}-28, 3], 160 tribrpdronyolean- 1 2-ene- 23, 28.diclc. acld), 20-hydmooy-medicagenic acd  (220-f-D-glocor-
onopyranosyl-28-0-{ [f-D-glucopyrancey (1 — 3)ua- L-rhamnopyranosyl-[1 - 2]]-[a-L-chamnopyranceyl-(1 —
3)]-4-0-acetyl-fi-D-fucopyranceyl-(1 —=)}- 2%, 3, Zofi-trihydroayolemm. 1 2-ene-23, 28 dickc acid) and hermiaric add
[ 28-0-{ [6-O-acetyl-f-D-glucopyranosyl-(1 — 2)]-[o-Lrhamnopyranosyl-(1 — 43-f-D-glucopymnosyl-(1 — 6)]--
D-glompyranosyl{1-=)}- 2, 3§-difnedrocyolmn- 18-me-33 28 -diolc acdd) were isolated from the whole plant
exiract of Hemlorin plebro L (Caryophyllaceas), wild growing in the Ulmaine. In addiion, fve known id-
terpenold siponins; Lz hemlarizsponins 1, 4, 5, 6, and 7 were 2o bolated. Thelr smoctores werne elocdated by
HRESIMS, 10 and 2D NMR speriroscopy, as well as by comparison with the Bbermbere datm. Twebee herniar.
qupuum.rthu.ﬂﬁedmﬁzu'm amd the: sapomnin fraction were evalnated in wims for thelr ranthine ocidase,

and ty Imhibitory actibvity. Moreover, hemlarizsponins 4, 5, and 7 were screemied
rorl:h:h':hnl.huhenszhhlbnmypmmthlﬁsurmlenchwmhﬂmmtmmzmuwedmymﬂ
‘wizs observed,

1. Introduction

the: Intermet,” 2010); common name: smooth ruptarewort) is an annoal

or hienmial plant, a member of the family Caryophyllaceae, native in

Hermiverin glabra L. (syn. H. ssmvic Klokov [Fedoroachek and Didulkh, Maorthern Africa, Asia-Temperate and Enrope, naturalized in Japan and
2002; Marhold, 2011; “The Plant List (2010). Version 1. Published on Northern America (“USDA, Agricoltural B ch Service, Natiomal

* Corresponding author. Department of Biochemisiry and Crop Quality, Institute of Soll Sdence and Plant Culthvation, Stie Reseanch Institute, UL Crartorysidc 8,

4100, Putmwy, Poland
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ABSTRACT

Keyworis
Sorins domesdo

Fosareans
Colits
Myrlopermidas:
Caspers.3
Infammabion

Exfinap T In Turkish folk medicne, leaves of Sorbus domestics are wsed for the Ereabment of
burns, cough, stomachache, bradyuria, kidney stome. The frubts of this plant are used for diarrhoea

Adm of de smafy: This study was carded out to iInvestigate the effect of 5. domestdon on wloemtye olits induoed
by acetic acd in rats.

Marerials ond meshods The oruds methanolic extract of frolts was seqoenttally frctonated inio fve subexiracts;
dichloromethane, diethyl ether, ethyl acstate, 5-butanol and aqueous exiracts. Effects of the extract, subextracts
and fractions were nvestigaied o acetic add-indured mt colits model. The colonic interienkin-g (1L-6), temor
neosis factor (THE-o), niiriie, speroxide dismotase (500, glusthione (GEH), bpid peroxidation (LPOY,
catalases [CAT), and malondialdebyds (MDA) bevels ax well as the caspase.3 and mysloperoxidase (MPO) ac-
thvities were mensured bo determine the activity. Histopathologioml amalyees wene also performed oo the colon
tssoe of s

Rl The methanolic extract and diethylether sobevimct bave led to 2 noteworthy decresse In MFO, caspase-
3, [L-&, THF.a, MDA, and niirtte levels in the colon tssue and blood. In addibion, bisiopathological analbysk
ressults were supported by biochemical parsmeters. After confirmation of the activity against uicerative colitls,
the diethyl ether sobextmct was subjected to more chromategraphic separmtion for the isolation of compounds 1,
2 and 3. The struchures of these three compounds were elucidated as vantllic acld 4.0 L-rhamnopyrenoside
(1), protneatenic scid anhydrite (2) and trivandlloyl{1,3,4-trihydroxybemeol) mter (31

Conchesdion: In this shedy, the potential of 5 domesios o the teatment of collfs weas Investtgated . Frulés of this
plant were found to have Important and-inflammatory and anbocdant activities. Through bscbtion ischniques,
vamllic add d-Oug-L-thamnopyranoside, protombeuc acld anbydrite and trivanilboyl-(1, 3, 8- tribydnoorybenmol )
exter were determined 3s the maln active omponents of the fnts. Conssquently, 5§ domysdcs might be a pro-
mising mandidaie for upcoming wse the prevention and treatment of various disorders, soch 25 nflammatory
bowel diseases, britable bowel syndmme and Closridinm dgficle miection

1. Introduction

parts of the world, and this sifuation has been linked to changing life-
styles of people and the rate of industrialization of societes (Cota et al.,

Crohin's disease (CI) and alcermtive colitis (UC) are chromic immuene
mesdiated dlnesses with unidentified stiology wiich are evaloaged in the
context of infl tory bowel di ([BD¥L. Even though the etology
and pathogenesis of IBD continue to be oncertain, the effect of genetic
factors and also envimamental factors cannot be denied. Current epi-
demialogical data show that the incidence of IBD is increasing in mamy

* Corresponding amthor. Tel: +90 312 2023185; fac +90 312 223506
E-runil adefres eoralndgar ede tr (B Kltpell Akkal)

et 7 ol g 10116 e 2019, 11 2571

A19). The pathological findings related to UC are increasing in ox-
dative stress, certain infk ory medi E ] permeability or
sulfide production; deceasing in oxidation of short chain fatty acids or
methylation; degeneration of the mocosa and alteration of glyooswmd-
noglycan content in it (Cupta et al, 2015). Oxidative stress has also
been o rated in the pathogenesis of UC in preclinical stodies.

Recelved 24 September 2009; Recetved In revised formm 19 December 2009; Accepted 24 December 2019
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Abstract Ethnobotanical field surveys revealed the use of fruits of Opuntia ficus idioa (L.) Mill for
treating diabetes, burns, bronchial asthma, constipation, kidney stones, and rheumatic pains and as
a sedative in Turkish folk medicine. This study aimed to verify the efficacy of the fruits of O. ficus
ndion experimentally and to define components responsible for the activity using bicassay- guided
procedures. The crude methanolic extract of the fruits was sequentially fractionated into five
subextracts: n-hexane, dichloromethane, ethyl acetate, n-butanol, and water. Further ex periments
were carried out on the most active subextract, that is, the ethyl acetate (EH c) subextract, which
was further subjected to fractionation through successive column chromatographic applications on
Sephadex LH-200 For activity assessment, each extract or fraction was submitted to bioassay systems;
traction test, fireplace test, hole-board test, elevated plusmaze test, and open-field test weme used for
sedative and andolytic effects, and a thiopental-induced sleeping test was used for the hypnoticefiect.
Among the subextracts cbtained from the methanolic ectract, the EtOAc subextract showed significant
sedative and arncdoly tic effects in the bioassay systems. From the EHOAc subextract, major components
were isolated, and their structures were determined as isorhamnetin, isorhamnetin 3-0-glucoside,
isorhamnetin 3-C-rutinoside, and kaempferol 3 0-rutinoside using spectral techniques. In conclusion,
this study confirmed the claimed use of the plant against ancdety in Turkish folk medicine.

Keywords: anxiolytic; cactaceae; hypnotic; mice; Opuntia fious idiorn; sedative

1. Introduction

Common anxiety disorder is the most common among mental disorders in patients of advaned
age group [1]. In general, anxiety disorders can be treated with certain psychothe rapeutic drugs.
Sedatives and hypnotics are medications that can reduce anxiety and induce the onset of sleep and
maintain sleep time [2]. Berzodiazepines are commonly used because of their muscle-relaxant,
sedative-hypnotic, and anticonvulsant effects [3]. Howewer, the continued use of these currently
available sedative-hypnotic treatments has serious side effects, from respiratory, digestive, and immune

Mol ecudas 2000, 25, 1844; dot 10 33H mckecules2 B0E 1544 mm.nﬂpdmnﬁuuma&hnhmk:
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and its iridoids on the colitis model: Histopathological and
biochemical evidence
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ARTICLEINFO ABSTRACT

Keywords: I Turkish folk medicine, acrial parts of Ajupa chamagpdrys (L) Schreber subsp. chia (Schreber) are used for the
Algps chamapity treatnsent of dlarrhea. The crude methanolle extract of aerial parts of A. chamaspirys subsp. chia was sequentially
Luniscune fra d into five sub n-hexane, dichl eth ethyl acetate, »-butanol and aqueous extracta.
Gl Effects of the methanol extrace, sub and fractions were 8 in acetic acid-induend rat colitis
Ethnopharsmacology o s model, The MeOH extract and »-BuOH sub have regulated the caspase-3, myel dase, TNF-a, IL6
Myekpercoidas levels and antioxidant p After confirmath ammgmﬂwﬂvem&mumwiub—
extract was subjected to more ch hic separation for the isclation of compounds ajugeside (1),
Soaldic acid (2) and d yl-asper Josids AM(SLMAMIMAM-:WMM&M
lncd).ﬂn-n.orlnmmwﬁcmmummuuavﬁopdnmhmnmauuxmaun

consplementary therapeutic agent that b to these
1. Introduction such as dietary (exogenous) and bacterial (endogenous). Activation of T

cells by antigens may lead to the production of inflammatory cytokines

Ulcerative colitis (UC) is a chronic di aof the g ik nal (GI) and inflammation and usalr damage in [BDs. In addition to luumme
system which characterized by acute infectious infl 3on of the factors other mediators of i jon, such as cytoki
colonic mucosa (Ordas et al,, 2012). UC is ane of types of inflammatory nitrogen- and oxygen-reactive bolites etc. are reported in the dis-

bowel diseases (IBDs), the other is Crohn's disease (CD). Genetic back-

grounds and envir 1 factors both promote the damage. UC de-
velops in the second or third decade of lifetime and causes dlinical
symptoms such as bloody diarrhea and rectal urgency tenesmus (Danese
and Fiocchi, 2011),

The mucosal immune system, is incessantly exposed to antigens,

ease (Di Paola «t al., 2009). The primary purpose in treatment strategies
of UC is to provide a better quality of life for a long period of time with
minimal steroid exposure, induce a clinical remission and relieve clinical

symptoms and mucosal inflammation (Di Pacla et al, 2009). Many
plants, such as Aloe vera (Langmead et al., 2004), Boswellia serrata
(Dabmen et al., 2001), Quramma longa (Hanai et al., 2006), Omare

b ug, ul collds; GL, G
BuOH, »-Butanol; CMC, Carboxymsethyl cellul

I; IED, Infl
GSH, Reduced glutathi

y bowel d
SOD, Sup

MeOH, h

Ade A

l; CH2Clz, Dichd ethane; ExOAc, Echyl acetate; n-
CAT, Catal LPO, Lipid peroxide; MPO, Myed

bdase; TNF, Tumsor necroain facton; 1L, Interfeukisg INOS, hduclble nitrie oxide 'ym‘g COX, Cydooxygenase; NF-KB, Nuclear Factor Kappa Beta; TNE. Tﬂnl-

torbezzene sulfonic ackd; CD, Croba's disease.
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Abstract Background: Hyescyamms miger L (Solanaceae) generally known as henbane, is commonly
distributed in Europe and Asia. In Turkey, henbane seeds have been used in folk medidine to remove
worms from the eyes. The present study aimed to investigate the insecticdidal activity of H. niger seeds.
Methods: n-hexane, ethyl acetate, methanol and alkaloid extracts were prepared from the seeds of the
plant and their insecticidal activities on Lucilia sericota larvae were evaluated. ECw; and ECqy; values
of the alkaloid extract were caloulated and morphological abnormalities were investigated. Results:
Alkaloid extract prepared from the seeds of this plant displayed significant insecticidal activity.
ECsp values of H. miger seeds alkaloid extract were found to be 8.04, 8.49, 7.96 pg'ml against first,
second and third instar, respectively. It was determined that malformations of larvae included
damaged larvae with small size, contraction and weak cuticle. Furthermore, HPLC analysis was
performed on alkaloid extract of H. niger seeds and main components of the extract were determined.
[t was determined that alkaloid extract mainly contain hyoscyamine and scopolamine. Conclusions
These results confirm the folkloric usage of the plant and suggest that the alkaloid content of the plant
could be responsible for the insecticidal activity

Keywords: black henbane; Hyoscyamus miger; Luclia sericata; myiasis; Solanaceae

1. Imtroduction

Hyoscyamus genus has sic species in the flora of Turkey, H. aurens, H. albus, H. leptochyz,
H. niger, H. pusillus and H. reficidatus [1). The genus belongs to Solanaceae family Hyoscyamus
niger L. (black henbane) is the most popular species of Hyoscyarms genus. It has been used as a
medicinal plant since ancient Greece [2]. The mature corolla of H. niger is lurid yellow, usually
wveined purple; the fruiting calyx is constricted at the middle; and the upper cauline leaves are
amplexicaul [1]. H. niger leaves are used as an antispasmodic for overfed animals and the seeds
are used for itching, reddening in eyes, and earache [3,4]. One of the most popular uses of
H. niger in folk medicine is to expel worms in the mouth or eyes [3,5-9] Seeds are spread on
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Enzymatic Synthesis of Chondroitin Sulfate E to Attenuate Bacteria
Lipopolysaccharide-Induced Organ Damage
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ABSTRACT: Chondmoitin sulfate E (C5E) & a sulfated I 30

polysaccharide that contains repeating disaccharides of 4.6- '6:":_',:&.-:-"-\.--:;. LT, o

disulfi=d N-mtyb]a:mnmine and ghl.cu:wﬁc acid  residues. -..-.;'" =

Here, we report the encymatic synthesis of three hom

C5-E oligomccharides, including C5-E heptassccharide (CS-E 7- O

mer), C5E tridecasaccharide [CS5-El3-mer), and C5E non- - # -_-';1-&&;::-;"

adecasaccharide (C%E 19-mer). The anti-inflammatory effect of g

C5%E 19%-mer was m!sugarbﬂ{ in this study. C%E 19-mer
neutralizes the cytotoxic effect of histones in a cell-based assay 5 | i Ao
and in mice. We also demonstrate that O5-E 1%-mer treatment | ity Pita i s haiewnis ollomnages L thpmm adth P2 1o
improves survival and protects agminst organ damage in 2 mouse

muodel of endotoxemia induced by bacterial Epopolysaccharide (LPS). CS-E19-mer directly interacts with circulating histones in the
P].u:rm from L,Pﬁ-du]]alyd mice. C5-E 19-mer doss not dnph'y mmmgl.ﬂmﬂ activity mor react with Lg]nr.in-:im{umt{
thrombocytopenia antibodies isclated from patients. The successhul synthesis of C5-E oligosaccharides provides structurally defined
carbohydrates for il‘!‘h‘m‘b:i:l‘lg_cg--E research and offers a P-n'bu'rl:u] 'ﬂtﬂ:]:-euﬁ: agent to treat Heﬂueatu‘m‘ng_ systemic inflammation.

B INTRODUCTION Sytemic inflammation is a major contrbutor to spsis’
Chendroitin sulfite (C5) is 2 gycomminoglycan (GAG) found T2 31 ’“ﬂﬁ“‘cf?k Fhﬂbi and resulting in § millon
i all anioals exbibifing exentil plipsiokogical fonctions. The ~ Oeths somlly.  Coroently, thens. ace na speciic dougs to
€S polpaccharide conists of a disaocharide repeating onit of o, "8 A muorine model of endotoxenta, induced by
polys ; cpeating administration of bacterial Bpopolmaccharide (LPS), is widely
—+3) Nacetylfin-glactommine (GalNAc) (1 —+ 4) foo- used to study the systemic inflammatory responses that are a
Wﬁid[%[l *me?mm‘;‘: critical part of the ex patholegy ﬂc-:iatedwiﬂ'lsepi:i:.u
Iy Froups- major subtypes - acchar administering bacterial LPS, newtrophils or injured cells
have been iolted: (1) chondmitin sulfite A (CS-A); (2)  oon histomes, muclear DNA-binding protcins, into eximc
chondmitin sulbte C [C5-C); (3) chondmitin sube [ (C5- ellular space and blood direnbtion "2 Batracelolar hi ghomet
el by = single eliion patern, CSA comm & e e e P
a s e § T Y o L i - ™= ¥ -
Ofoxygen)-sulfated GalNAc resdw, C5-C contains &0 'I:I:ndhl].ﬂm]:m alsy meadiate intravascular mgultl:imw
sulfated residue, C5-D contains 2-(-sul Gted Gled, and C5-E and cawe endothelial dysfunction,”” kﬁ'ﬁ to organ damage
contains &,6-O-disulfated GlcMA: residue. C$ plays important under hyper inflammatory conditions.™ ™ Treatment with
roles in nem'u])]uﬁl:ity_, cell communication, osteoblast differ- antibodies neu'b:]:izing histones reslted in an :impcrm.-ﬂl
entiation, immunological response, and viral infection.™ survival and reduced organ injury in septic mice"" Therefore,
Among C5 subtypes, C5-E has a low abundance in mammals targeting extracelular histones represents a promising strategy
but phys a critical role in modulating angiogenesis through for the treatment of sepsis Although heparin and heparan
:intﬂ'au:'l:ing with chemokines and Fuwt}i Botors” and sulfite have been used to target to histone to attenuate
regulating tumor progression and metastasis ** These ac tivities
of C5-E are Smmd by its e sulfation ]:url:bﬂ'n.‘!' C5-E Reosdved:  Jone 2, A0
iselated Fom biolegical tismes is 2 micture of GAG chains with Published: oy 1, 2050
different lengths and sulfation pattems’ The Lok of
homogeneous C5-E oligossc charides of defined structure and
ﬂ'z}uﬁ]ﬁ'ﬂjﬁediﬂ-dcpﬂ\imﬂﬁsaﬁnmo&'ﬂuﬁmcﬁnmard
structure rebtionship of C5-E.
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Eepannd:
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Bt oan oo i et oot 2o Tt of can oo and it b the sevord ecmmon came of cane er-relawed deatha in
wiomeen. Hormonal sherapy i3 a guie well nderated meatment, for estogen neceptor (ER) and paogesiemos
repins-poditive bneast cancers Seleetiwe estrogen receptor modulmers SERM) B a sgecifie deag grouop,
stroctorally different from emogen, confipored & normeraidal ssrogen with de ahiliy o hind esrogen ne-
cognons competithvel . They ane nor sadily soloble in bdakogi cal fluids and have somre bioavailabiliny problemrs
In s study, |iposome formolations of @morifen and ralodfene were deveioped with peneration ehanses
o imet byl fi-cy el ocdermin (D0 BCD0 or sodiom taonoebolase (4aTC). These formm latiors wene subjected o in
wine arnd in vitrs tesm Ralowifene and DO J-CD lipoenmes dhowed almeat 35 Snlds higher permeability cosd-
fcdents dwongh Caeo-2 cell Hns. Tamorifen DM lpoacmes mpresendng pantide size with a vaioe of
2447 + 81 o {polydispesiry inder was 0TI, the wem patental was — 148 mV and enc foulation effleensy
wis #5.1% ) hawe shown higher momor size redoeton (92.5%) and thempeute efficacy (S0%). All these real s
indicate that SERM dnog-conmining lpoeomes with & penamtion snhanes can be a beter derapantic aler.

naive for oral treament of beeast can o

1. Introduwction

Brepst cancer i the most comman type of cancer 25 well as the
semnd comman cause of death from cancer in women in many coun-
tries [1-3). 1 38 million women ane disgnosed with bresst cancer svery
year waorldwide [4). The common resson for bresst canoernelsisd
mortality & kmown io be the development of metestses [3]. Lymph
nodess, lung, liver, bone, and brain ane the most common sites which ame
ssoeptible to bresst camoer metastases [5].

Amarding to the different subtypes and pheses of the dissese, dif
ferent treatment approsches ame aveilable [5]. Bresst cancer trestment
is ofien a combination of several different trestment approaches. If the
tnmar & appropriate o the operation, srgical procsdores mnstimte
tthe first siep of treatment 25 the most effective approach [F] and then
followed by chemotherapy and /ar rediothera py which uslly leads o
msslsctive demaeges on healthy tesoes [8]. Chemotherapentics usnally
f2il in the trestment becanse of a lack of effsctivenss and also side
effedts [9). neffident chemotherapy is comsidensd to be directly zsso-
date] with multidmyg resistance (MDR), which is most frequently 2=
socisted with insdequaie dmg concentration at the tomor site [100.

Another trestment approach in bresst caneer is hormonal therapy
which & a quite welltoleraied trestment, for estrogen receptar (ER)
and progestenons receptorpasitive bresst cancems. [t has been estabe
Eished that 5% of bresst auncers are BR positive (ER 4+, while 65% of
ERmegative type (ER <) are progestenone neceptorpasitive. The suooes
of the remtment is reporisd 2= 50=60% for ER +, and 6570 fOr
progesterane and sstrogen-positive tomaors [11-13). There ane two
mazin drug dzsses fior hormaonal therapy which are aromatase inhibioms
and esimgen receptor modolainms [14,15). Aromatese inhibitors supe
press circul ating estrogen up to 90% by inhibiting peripheral 2 nometse
[16]. The semnd group, selective estrogen. receptor maodulstars (SERM)
is & specific chemim] gronp that is stroctora Dy diffenent from estrogen
and defined 2= nonsternidal estrogens [17]. They bind to estrogen =
ceptor and act 25 agonist or antagonist to estragen by ineracing with
the receptors in mamy different tissues by inhibiting the estrogen
binding to mimic ar block it effecs [18,19). The first represen tative of
SERM group is tamaifen [390]. Tamoxifen has been approved by FOA to
be used in bresst cancer prevention and adjmant therapy. Ralmdfne
from the same group approved for csteoparosis, 0 prevent or et bone
loss in posimenopensal women [21]. Whils tmoxifen s effedive for
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Cytotoxicity of Novel Redox Sensitive PEG;gp¢-5-5-PTX Micelles
against Drug-Resistant Ovarian and Breast Cancer Cells
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ABSTRACT

Purpose Since the kst decade, it is established that nenspe-
afic debivery of chemotherapeutics Gib to effectively treat
cancer dhee b0 systermic cytobodaty, poor biodistdbution at
tumaor site and most importandy the development of drug
restance (MDR]. Samulisensitive drug delivery systems
gairwed sigrmificant atenton in recent yeans for efective bumor
therapy and reversal of MDR. The am of this study was
developing a redox sersitive micelar prodrog system, by tak-
i the advantages of the sigmfant differesce in GSH lewk
betwesen extracelhalar and intracelular 1-.1'.|1\.l'ir\|:-r.|:'.|'|.1‘.r.|L-s1 st
e importanthy in healthy and fomor tsoes.

Methods Redox sensitive PEGp0-5-5PTX miceles were
developed for intracelhabar pachitoe] delvery and characten.
imed i vitro, b viro melease shodies were camied ot and Gol-
Jowedd 1:5! 1:1_,!1.1:-I.1:-sdv|:il'5l shaches in chemo-res stant ovarian and
breast cancer el in vanows reducng emironments for dif-
ferent time periods o confimm their potential,

Results PEG g0 55=PTX, wan synthesized and ¢haracter.
imed a6 a redox sersdfive micellar prodrug system, The reduce
tion sersithvity amd i1 Wiro PTX relesse properties wene oons
firmed in mdudng environments comparatively with phoysico-
L)gh:d danrach b, f}yl.-l:-h:-x:it:i by ﬂuﬁmnwhd theat onartan
(SE-0V.3) cells conld be betiercandidakes for reatment with
redox-sersitive dnsg delivery systems than breast (MCF-T)
cancer cells,

= Madimr P Torchin
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Concludons The mesulis of this shedy highlights the impor.
tance of pesomalieed therary since no Bts-Rr-all sstem can
be developed ko diferent cancer with sigmfcntly diffemnt

e hi.‘l)ﬂ]ii: H"J'\l'il.“‘!i.

KEY WORDS stmufsensitive dnug defvery systems -
redox-sengitve nanna@rness - MDR in cancer - paciExd

INTRODUCTION

Paclitaxe] (PTX) & one of the most potent nateral micro-
tubndls stabiltzing agents which is widely wmad for the treat-
ment of various hamors 'irx:]'uding, 1:ﬂmria.r.|, 1:n-:ml., A=
small cell hung, head, neck cancers, as well as Kaposi's
samcoma, However, its kow solubility, rapid dearance and
adwene efects limits its chmical use. In the past decades,
there had been serious side efcts and sohobility Bawes as
sosdated with the formulation of it widely wed commercial
prodhects {1,2), Ttis commen fact that systematically admin.
istered hydrophobic dregs, espedally chemotherapeutics,
Fail in chinic as result of their astemic cyto oxicty, imsulle
cient ability to bypas biological bamiers, poor odistribu-
ton at tumor site and nompectfic delivery. In addition,
chemotherapy with a sngle reagent, ako dubbed as
m.u:-ru:--l.hm]:ry 15 known bo result in drwr.]n]rmml 1:-|-1]n.1g
resistance (MDIR) (3).

MNumerms research has been done on PTX debvery o
tumers with varkns mo-preparations meluding Bposomes,
micelles, nanoparticles, Woconjugates and dendrimers.
However, the vast number of research is aimed to improwe
its solubility, reduce the admimstered dose, hence reduce its
aicde ellects (4], Nanoeardens ovenoome some of the limd o
of comen tomal cancer chempthempy by inereasing soublity
of the lydmophobic drnags, but only a small fracton of applied
dime reaches to tumor B, becase thene e multple chal
lenges to be overcome following systermic adminBtration
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Discovery of Novel 5-Lipoxygenase-Activating Protein (FLAP)
Inhibitors by Exploiting a Multistep Virtual Screening Protocol
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ABRSTRACT: Leukotrienss (LTs} are proinflammatory mediators derved from ara chidonic acd (AA), which play significant roles
in infhmmatory diseases. The Slipraygenase-activating protein (FLAP) & an integral membrane protein, which is esential for the
initial step in LT biosynthesis The aim of this sudy was to discover novel and chemically diverse FLAP inhibitors for treatment of
inflammatory diseases requiring anti-LT therapy. Both ligand- and structure-based approaches were applied to explain the activities
of known FLAP inhibitors in relation to their predicted binding modes. We grined valinbe insights into the binding modes of the
inhibitors by mole cular mm{dins_auﬂ{ S_m‘bﬂi{ a rrm]hsbep wirtual sCreening [V5) workflow in which 6.2 million om'np-n'u:bd'.i were
virtmlly screened, and the molecular hypotheses were validated by testing V5hit compounds biclogically. The most potent hit
om'np-mmd'.i showed s:igniﬁcant inhikition of FLA.P"I‘.[!EP-E‘I'I‘[E‘I‘I cellular LT 'bciniyn'r]'l.:ﬂ's with lﬂ_w valwes in the range from 0.13 to
087 uM. Collectively, this study provided novel bicactive chemotypes with potential for further development as effective anti-
inflammatory drugs

H INTRODUCTION further metabolized to LTD, and LTE,, collectively called
T . . iny] lenkotrienes [CyslTs), causing bromchoconstriction,

The Shmpu&mm prodtein [FLAP) has been the q“m ’ g - '
ﬁﬂumrwbnu—yd:wmwﬂu]utmd:cﬂlu."l FLAP is an Cyl Tl and CplT2. Since LT involement & implicated in

. . -1

integral membrane protein, which ficilitates the tanser of the  the patophydelogy of many diseases ™ FLAP has become
substrate arschidenic acid (AA) to S-lipaygenase (5-LO) to an attractive target as its inhibition would prevent the
leukotrienes (LTs), and is shown to be indispensable biosynthesis of both LTH, and CyslTs and as such has
for cellular LT biosynthesis™ Despite the fict that the proven to be a waluable therapy for asthma and other

structural basis for activation of 5-LO by FLAP is still not respinatory dissases™ a5 well a5 allergic and cardiovascular
completely understood, sccumubting evidence suggests that dﬂ'ﬂﬂﬂuuiﬂﬂlmtmw])ﬂ of cancers ™™
FLAP may operate 2 a nuclear membrane anchor scaffold for Although the study of FLAP mhibiters in human dinical

5L, and activation involves a physical interaction between 5- trials goes back to the eardy 1990s, evemplified by ME-591,7
LﬂuﬂFLﬁ_P_‘_TMkmrmdbﬂumqungﬂg no FLAP mhibiter has yet progresed beyond phase 2 dinical
LTA, in a twe-step process mediated by 5-LO with the aid of
FLAP (Figure 1). LTA, is then mpidly tansformed into either Bewived  (coher 9, 3019
LTH, by LTA, hydrokse or LTC, through a reaction with Puhlished: Féhroary 11, 2030
LTC, synthase LTH, binds to the GPCRs BLT1 and BLT2

eliciting newtrophil and eosinophi b taxis and sub nt

acthation of downstream inflammatory responses LTC,, is

v ACS PUHiCEItiOI'IS ©3020 Am el Chameal Seclaty 1737 :mm:ﬂm:m:n g
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Preparation and in vitro / in vivo evaluation of flurbiprofen nanosuspension-
based gel for dermal application
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ARTICLE INFOQ ABSTRACT

rpworss Flurbiprofen (FR) 15 2n analgesic and anti-ind] ry drog, bt 1t low water solubtitty (BOS Class 01) Bmits bis
Nk diermal bioavallability. The alm of this study Is to develop a FB nanosuspension (K5) based gel and o evaluste i
Wit miling amalgesic and antl-imdlammatory activities n rats. FE-MS was prodoced by the wet milling method with
Dermal spplication Plantacare 20007, & sabilizer. The FB-MS was then Inmorporzted in different carrier gels soch as hydroxypropyd
Mﬂﬂ*z]'_r methyl celhubose (HPMC), polycarbophll, cleogel, and chitosan. To select the opttmem gel type, visual ex-

amimtions, pH and rheological property mesurements, textore profile ambysts, Inovimo relmse and ex vivo
permetion stodies wene performed. Following these dests, the analgesic and antt-infk Ty acthvities of the
optimum NE based gel were evaluated using the @il fice and cmegeeman-induced pew siema methods con-
semuttvely. The NS was succrssrally preparesd with the wet milling method, and the PS, PDI and 2P valoes wens
found o be 2377 + 6.8 nm, (0133 + 00030, and 304 = 07 mV; respectively. Among the NS-based gels,
HPMC gel d more: ble rheological and mechanical properties, alse the percentage of permeated FR and
the flux value chserved for HPMC ged were higher for HPMC than for the other pels, Thus, HPMC gel was selected
as a carier gel fior in vive plarmacodynamics shedies. The ant-infammatory activity of FE-NE HPMG gel was
higher than that of the phydcal mivture gel and that of the coars suspendion gel. Resolis of our analgede
acttvity stodies showed that, in the 180th min of FE nanespension trestment, the latenoy thme was significanthy
prolonged compared io that of the control group (p20.05). As @ mooclusion, while nancesospensions Inoreased
the n vivo pharmecodynzmics effect of FB by mesns of nanosized particles and a larpe surtace area, the HPMC
gel as a carrier prolonged the contact Gme of N5 with skin and eased the dermal appliabion.

1. Introduction tissmae, and they are not found in bigh concentration in the bloodstream.
In addition, prostaglanding increase regional blood fow and a leuko-
cyte migration io the inflammation site, thus camsing edema and red-
ness in that region (Howland et al., 2006).

Pzin and inflammabtion are among the most common disorders that
contemporary dimical medicine is brying to solve. Pain is one of the

emential defensive mochanisms of the body, and it & defined as an
unplessant sensation that can be classified as acute and dhromic, re-
sulting from complex nenrochemical processes (Fated =t al., 20156). [n-
flammation s an essenbial progective response of the body, that de-
velops spminst tisme damage cmsed by physical traoma, irritant
chemicals or microbiclogical zgents, in onder to neutralize infectious
organisms, remove harmful metabolites, and repair tiswe. [nflamma-
Haon i inftdated by chemical mediatoms such as prostaglandins ssoreted
from damaged cells, and protective cells from the damaged tismoe
lendemson, 1994; Manconi et al, 2011; Pireddu =t al, 2006
vndiford, 2000). Prostaglanding are generally locally =fective in the

* Commesponding author.
E-munl aivtrese noslehl51 8 pmadlcom (ML Celebi).

it/ /oL org 10,1006/ efps. 2020105548

Mon-steroidal anti-inflammatory drugs (NSAIDs) are widely used
climically to prewent the production of prostaglandins. NSAIDs demon-
strate their analgesic, antipyretic, and anb-inflammatory activities by
inhibiting cyclooxygenases (C0Xz), which is the first step in pros-
taglandin synthesis (Fulumots 2t al, B Kawabats, 20113
Narumiya et al, 19990

Flurbiprofen (FB) & alse included in this NSAIDs group, and has
been foand sffective in the prevention of pain-relsted disesses aich 2
oseoarthritis and rhenmatoid arthritis. The widespread ol usge of
N3AIDs may couse some undesirable side efects, and dermal and
tranedermal  formulations  are  thersfore  prefernsd  today
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Screening of stabilizing agents to optimize flurbiprofen nanosuspensions
using experimental design
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Kepannd:
Memcuspenaon

Alttengh forbiprafen (FEL, a3 ane of nonseraidal and-in e ey drogs, has vas om pharmasndogical ap-
plicagions, &t shows bow dermal bicavail abilisy doe o s bow water solubiliy. To ovesome this solobiin
pblem, FB nancousperais weare developed and the effeors of snbilizers wene investigated with regasd ©
criteal guality avwibutes. While PYP K30 and HFMC 3o wies meed a3 o o polymeri: sabiliver, Twaen 80
and Plantaeane 000 (FL)were med a9 non-jonke sorfemnrs The infioenee of tese rypes of smhilisees and deir
different ratics were testod The selaried fromlatiors aronrding o resols of experimennl design were aku
characmesized by 5EM, FTIR, XRPD, DEC, and the subillry smdle wee perbemed . According o nesolsn of
charae s zation sud b, FL Wi seleomed 351 appropuriane sa bl iner The ceweemn i 1 feccrspen @ an stakd Lined
with FL had fe nanccined, splerical, and homegenoes diperssd particdes There b oo polymorplie change on
the crpsmilline smie of FB while prodosing rencouspension fabiized with PL I also remined its smhilig
eompamd with FVP smbilivsd narecmeaperd ons for one manith. Bt wos oo foded that the design of experimennl
approach b a meefol iead to dewermine the effert of sabhillver on gquality anribares of nancewpereiors and o

sedec the: optimom prpe and rado of sabilizer for obmining mone smble Do o

L. Introdwction

Flwrbiprofen (FE) is one of the non-seroidal anti<inflammatary
drugs and has various phammacologil applietions, such & gout and
ostenarthritis [1]. It & a2 Hpophilic molaoule and poorly soluble in
watter. The drug substano=s that ane poarly waier soluble heve delivery
probiems such 25 low dermal bioavadlability [2]. To overcome this so-
lohility problem, memy approaches hove besn applisd, such 2= wing
msalvent [1,4] and preparing in the forms of solid dipersions, lipo-
somes, emulsions, and nanoparticles [5-8] . Becas e possible tocicity is
related with the use of large amounts of orgamicsolents and excipients,
thsir advemteges ane limdted .

Tao incresse solubdlity of lipophilic drug substance, another pro-
mizing approach is the prepazton of nenosuspension sysems.
Menmmpensions @n be defined 2= nanoosiEed (10=1000 nm) dmg
particles {crystelline or amorphous) oversd by minimum amount of
suitable surfsctants, pohymers ar combination of them [9). By meams of
decressing partide sive and incressing surface anes, nanomspensions
emhance the physionchemical propertiss, such 2 di ssolubion, ssturation
solubility, balogicl perfformance, and physicl stability of formuls-
tions [10]. Morsover, nanomspensions have such advantages as high
amommt of drg conent, low excpient side ofecs, s of smle np and

low omst of prodoction [11]. This, nanomspensions bring benefits in
regard to applicabil ity to variows dosing nouies, such 2= aral, panenteral,
acular, pubmonary, and dermal delivery [13].

Nanosuspension can be produced by using top down and botiom up
techmiques [13]. High presune homogentation {micnofluidietion) is
ane af the top down techniques to produoes nenemspension, which @n
be easily adapted to industrial production [14]. The critical process
perameters of this method ame homog enim=tion cpcle, homogen fzation
preszure, chamber type and size, 2nd emperamne. Doring the apph:
cation. of high level of presure and homogenization cycles at this
terchmi que, it generates cavitation fonces, whidh many lesd to @ reduction
in particle sives and an moremse in Gibbs energy. Bscamme of the ine
crezmed Gibbs free energy of the system, surfsce ares and interfacs ame
formed together [15). This formation of high-energy s faces may in
cremme saturation solbility, dissolution welodty and improwves bioa.
vailshility [16]. Alsa, this high swface snergy mey @use particls s
growth whidh is kmown 2 Ostwald ripening effisct [ 17]. Por this resson,
nenenspensions, which have tendency for oystal growth and =g
glomeration, are thermaody nemsd el by mmstahl = oolloddal systems [18]. n
arder in protect the n pension sysh inst stabil ity problems,
the use of 2 stabd irer is nesdad. 5tabiers prevent the aggregation and
zgglomeration of nannmepemsions by sumunding the nanosizesd dmg
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Molecular ap proach to promising cholinesterase inhibitory effect of
several amaryllidaceae alkaloids: Further re-investigation
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ARTICLE INFO ABETRACT
drdiche Hisiay: All cholinesterase (ChE) inhibitory drugs in dinial] wse are nitrogenoes compounds and among, them, galanth=
Ricshvied 3 ety 2020 amine as the Laest anichalinesierae drug, contains 2 etrahydroisagu inaline struchme For his rezxon, isagquino-

Rewikad 13 M h 2000
Aoceptad 19 March 2030
Hraa Lol andire: X000

line alkamids s=em io be attracie n seach for novel drg andidaes wands Alheimers dismss (AN
Therefore, in the curment work, we imvestigabed inhibitory @padty of several alkaloids representing ecpamding
group of biopenetially-rlaied isoquinaline dkaloids from the Amanhid arze induding hyaorine, (+ S-0-deme-
thylhomalymrine, Gehydrmybuphamisine, Se(kd emet hmoymom @mine, 3eepi-hydrooy-bulbispermine, tasttine,
haemanthaming, (+phasmanthidine, («)cinine, Shydrmy-S-methoeyerinine, and N-norgalanthamine against
ChEs by micnotiter enzyme inhbiton x=ays Our fmdings nd | that Mnomgalanthamine i the most acthve
ame inhibiting both acetylcholinesterase (AChE, Ka = 242 = 016 pgml) and butyrylcholmesterase (BChE,
Wmp = 2087 =101 pgfml)at 100 ugfml, wherms Kay vales of galathamine uwsel & the neference were
133 = 011 pgfmland 3769 = 29% jgfmi for AChE and BOChE, respectively. Beside this, 8-hydroceS-methoy-
crinine wa astramg inhibitor of ACE [ Ky =692 =051 pgfml), while (+38-0-demeth ylhomolyaorine displayed
a maxderate BChE inhibition (oo, = 8357 = 1.36 pgiml) Releantly, 8-hyd sog-S-methaocyorinine and Mnarga-
Lanthamine were dode] inio adive gorgss af hACHE (PDB: 48Y6 )and hBChE (PDB: 4TPK), which pointed out the
detal that Nnorgalmith amine displayed 2 wery similar binding mode of io thatof galanthamine. Moreowver, bath
AChBenhibiting, alkaloids were fmmd io shbly bind 0 hAChE adive site omupying the middE of the gorge
betwesn the @ilytic site and the peripheral amiomic sike. 8- HydnmopS-met hooyorinine was also dodosd into the
active site of BCh B Wean anchide that among the iesied abaloids, N-nargalan thamine with dual ChE inhibitary

Krpmonds:
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holinesterase inhiathan
Temahpdrotsaguinging
W norgalanthamins

effect neemes bo be ithe maost promising aniti-Alzheimer amdidabe molaoule for fubume

Experiments.
0 NI SAAL Published by Elessser BV, Allrights meserusd.

L Iotroedu ot om

Alzheimers disexse (AD) ks a progressive newrol ogial dborder with
partly identified pathology. Due to amplexity of the disease, only
symplomatc reatment |5 available up to present. There have bean two
hypotheses to explain the multifadonal pathology of AD, known as
“amylold hypothests™ and “chol inergic hypothests™ (Chen and Mobiley,
20719; Hampel et al, 201%) Acoording to cholinergic hypothesls, defidt
in level of acetyicholime (ACh) has been observed in the brains of AD
patients, which could be prevented by inhibiting acetyldwlinesterase
(AChE ) that hydrolyzes ACh( Saxena & Dubsey, 2019 ) Consequently, cho-
linesterase (ChE) inhikition ts an i mportant opton for the reatment of
AD, which Is the most common type of dement.a, a5 well a5 glavmma
and myasthenla gravia All ChE inhibsitory drugs in clinkcal use are so far
nirogen-containing ampounds, Lo physostigmine, taoine, donepezil,
and galanthamine (Hogan, 2014; Sharma, 2019) Sine ChE enzyme
inhibitors are the first-generation drugs for anitl- AD pharmacotwerapy,

* (e Spanding 3 wihor
-l aditres: orhard® @z lsdu w (LE Quhank

hopes) ol o 00 S]] safa TG00 1T
D54 5099 300 SAAR Poliliched by Ehewer BV AR rghis reeraed.

acefyl (AChE) and buryrylcholi nesterase (BChE) are the miost- tirgeted
enzymes af te moment ACHE in partioular, containing the active site
(with atalyic andondc and esteratlc subsites), aromatic gorge and
peripheral andonic site (PAS) in i structwre, |5 the primary goal for AD
&5 aforementiomed (Thapa et al,l20017)

On the other hand, many nanwral products, Le. cowmaring, favonodds,
stilbenes, alkalolds, and riterpenes, have been reported with potent
ChE-inhiliting properties at pre-climical level (Lolzzo et al, 2008; Hieang
et al, 200 3; Orham and Gulcan, 2015, Nabad et al, 2019) Among them,
galanithamine isolated indtiall y from Galanthus woronowd (snowdrop) of
Amaryllidacess family was approved a5 a dindcally svallable and well-
tole rable drug for the treatme it of ADwith mild adverse affects sudh as
nasea, vom iting, and diamrhea (Birks, 2006; Gulcanet al, 2015) Consid-
ering the potent ChE inhibitory 25 well a5 non-competitve nimtink
recepior agontst effact of galanthamine, its hybrds with vanious chemi-
call structures sudy as camphene, ferulic acld, memantine, et were also
synthesized in order to find much sronger inhibitors (Stordh et al,
1995, Versnkow ef al, 2002 Famg ot al, 2016; Pratd et al, 2016;
Stavrakoow etal, 20071

Mease cite this article a2 |E Orhan et al. Molecuar approach to promising cholinesterase inhibitory effea of several amaryllidacass
alkaloids: Further re-investigation, South African Journal of Botany (2020, ttps: | dolorg 1001006/ sajb 20000 017
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The Effectiveness of Teucrium chamaedrys L. extracts on endometriotic implant
regression in rat endometriosis model
Sule Ozell, Ipek Suntar:, Nilufer Ercan Gokay?!, Togha Taskin Turkmenogin?, Murside Ayze Demirel+#
1 i off Symecology, Zekm Tohir Burak Womarn's Hemth Trmning ond Resscrch Hospital University of Heakth Soences, Amkarn, Turkey; ¥ Departrmant off

Pharmocognosy, Fecufty of Fharmacy, Gazi Univarsity, Amkarg, Turkey; | Department of Fothology, Diskopi vilinm Seyozit Troining and Research Hospitol,
Ankors, Turkay; * Laboratory Animals Core ond Ressarch Linit, Deportmant of Fiormoooiogy, Foowkty of Phormocy, G Uinfversity, Anoang, Toriey.

Article Info Abstract
Article history: The aim of the present study was to iovestigate the therapeutic effecs of Tewcrium
chamaoedrys L. (Lamiaceae] in the experimentally induced endometriosis in rats. Endometrial
Received: 15 March 2019 tissue was implanted into the abdominal wall of thirty Sprague Dawley ram; the rats with
Accepted: 06 Tabty 2019 endometriosis were randomized into five groups and reatment procedure was performed for
Available onkine: 15 December 2020 three weeks, The treatment groups were orally treated with three different extracts of Tencrium
chameedrys. Buosereln acetate (20000 mg) was given as a reference drug, Vehide was
Keywords: administered alone to the control groap, AR rats were sacrified at the end of the experiment
The endometriotic implants were measared, intra-abdominal adhesions were scored and the
Endometriosis tssue samples were histopathologicaly mvestzated After the treatment procedure, the
Lamiaceas volumes of endometrial implant and adhesions were detected to be significantly decreased in

Rat the T. chemaedrys extracts treated groups compared to the control groap, Therapeutic effect of
Tewcrium chomaedrys the T. chamaeedrys extracts could be atiributed to the both nonpolar and polar secondary
metabolites. The smdy conceived that the different polarity extracts of T. chamaednys could be

benefidal in the reatment of endometriosis.

D 2020 Urmida Undversiny. All rights ressrvad.

Introduction

Endometriosis is the growth of endometrial tissue
outside the uterus. It is one of the most common
gymecological diseases negatively affecting the quality of
life,3 It is known that endometriosis plays an important
role in the fertility of both women and animals.2** This
disease afferts approximately 6.00-10.00% of the women
population.t Etopathogenesis of this disorder is yet
uncertain.’ The diagnosis of endometriosis in the cow and
biopsy.#& In bitches and cats, endometriosis is 4 rare amd
sporadic disease., Generally, this disorder is accidentally
discovered during the ovarichysterectomy procedureS
Previous shudies hawve  exhibited that ovarian
endometriosis is associated with nadeqguate ecorpus
huteum fanction*? Accordingly, spontanecus abortion
was reported due to ovarian endometriosis in a bitch® The
patients with endometriosis are treated according to the
symptoms and fertility needs.” Pharmacological, non-

*Correspondence:

Murside Ayse Demerel DVM, PRD
Laboratory Animals Care and Research Unit, Department of Pharmacology, Faculty of Pharmacy, Gazl Unlversity, Ankara, Turkey
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ariginal work |s dited properiy.
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pharmacelogical, and surgical methods are treatment
options for endometriosis. Most of the pharmacological
methods cause pregnancy prevention due to their
contraceptive action.’® Moreover, available medical
therapies mainly focus on treating the symptoms rather
than curing the disease itself. These therapies cannot be
employed for a long ime owing to their severe secondary
side effects.'* Surgical approach may damage the ovarian
reserve. Thus, there is a definite need to develop new
drugs to provide specific and more efficient therapeutic
options eliminating endometriotc lesions, preventing
recurrences, and not interfering with the fertlity
potential’® New complementary therapies, perhaps
combined with established medical and surgical
therapies, could prevent the progression of the disease
and improve fertlity.

Diespite the presence of drug medication and surgical
methods, more recently natural remedies are gaining
popularity among patients having such gynmecological
problems due to the unwanted effects of conventional
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ABETRACT

Hicotinamide phosphoribosylransfemse (NAMPT) catalyzes the cond of mico i (NAM) with 5
phmp.hnﬂbns_i,ll 1 prophcsphate {PRPF) bo}ieﬂmmummdzmmmlmude(mﬂj a rate imiting enxyme I

b dinucleotide (NAD* ) synthesis. Recently, Intmosiialar
HM} hurc:ﬂwdmhsl.muu]mmdmtnm:r&:mmmmmmddmgpulm
ribose) polymerases (PARPs), mono(ADP.riboce) transfersses (ARTs), and sirinins (SIRTS), me NADY 2z 2
level may regulate cytokine producton, metaboliem, and aging
through these enrymes. KAMPT Is found to be opregulaied In various types of cancer, and ghven Its Importance
I the NAD " sahvage patinway, NAMFT & considered 25 an atiractive target for the deveopment of new cancer
theraples. In this shudy, the reporisd NAMPT inhibitors bearing amide, cyanoguantdine, and ures seaffolds were
used i generate pharmacophore models and pharmacophore. based virtoel screening studles. were performed
against EINC dambase. Following the fAltering sieps, ten hits were identified and evalusted for thetr in vt
NAMFT Inhibitory effects. Compounds GF4 [NAMFT ICgp = 215 £+ 0.22 uM) and GPE (NAMFT
ICen = 7.31 + 1.5% pM) were identifled 2 new ures-typed inhibitors of MAMPT which also displeyed oytotoxic
arthvides against humen HepGZ hepaiocellnlar carcinoma cell lne with 105 wabses of 1530 4+ 1.28 and

Fepwords

HAMPT

Pharmacophors: modeling 1y of nico

Virtual Sening

Hipii2
substrair, myggesting that mtracelbolar KAD*
1428 & ET4 M, respectively.

1. Introduction

Micotimamide adenine dinacleobde (NAD™) is a critical redox co-
factor in a wide mange of cellular reactions and has emerged as an im-
portant regulator of many types of disease condition, most notably,
cancers.” Poly{ADP.ribose) polymerases (PARPs), monol ADP.ribose)
tramsferases (ARTs], and sirtuins {HETs}mNﬁD+ as substrabe in their
catalytic activity and recycle micobinamide (NAM) produced during
MNAD* consamption.® In cancer cells, NAD* is mpidly consamed be-
camse of increased demand for ATP and high achvity of NADY -can-
suming :nz:fm::.“ Therefore, malignant cells are more sensibive bo
MAD™ =8 compared to normal cells and requites the constant resynth-
esis of NAD* in onder to maintain sufficient levels for cell survival ®

Biochemically tryptophian, nicotinic acid (NA) and NAM are three
major precursors for NAD® symthesis in mammalian cells” and ameong

* Cormesponding awthor.
E-unil address gokoene®garl.edutr (G. Epen).
! These suthors contribuied squally.

ety 7 il g /10100167 bemr 30091 15217

these sshmge pathways, the pathway which recpcles NAM back o NAD™
l:ﬂmemu'nnmdnﬂicimtmmdmﬂ‘ﬂﬁsbimynﬂtﬁ:mhal
step conversion. The fist step which i the mte-determining step relies on
nicotinarmide phosphoribosylransfernse (MAMPT) to facilitate the oon-
densation reaction between NAM and S-phosphoribosyl-1- pyrophosphatbe
(PRPF) tp genemtr nicofinamide momomocleotide (NMN)L Sobsequenty
NMN is converied into MAD™ by micobinaie/nicotnamide
mononudeotide adenylrmnsfemse (NMMAT)™® Due to the high NAD*
requirement for sursival and proliferation, various cancer cells are highly
dependent on MAMPT activity. Given that NAMPT is the méelimiting
u'tzyl'm:iJ:a'l;::f'!‘«l.|'|.'l:l'+ recycling pathway and ohserved overexpression of
MAMPT acoss many cancers including colorectal, ovarian, breast, gastric,
prosiaée, thymoid cancems, endometrial carcinomas, melanoma, gliomas
and astrocytomas,? redoction of ntacelular MAD® levels via inhibition
of NAMPT activity may be am approprinte mechanism to target the

Reretved 5 Septrmber 2019; Recetved i revised form 22 October 3001%; Acrepied 13 Rovember 2009

Avallable online 29 November 2019

OFBE- 083Gy £ 2019 Elsevier Lid, All rights meserved.




Joumal of Molsoular Stasctue 1207 (3000 1ITESE

Contents lists available at ScienceDirect

Journal of Molecular Structure

journal he mepage: http:fwww.elsevier.com/l ocate/mo lstruc

MNovel palladium(1l) complexes of N-{ 5-nitro-salicylidene )}-Schiff )

bases: Synthesis, spectroscopic characterization and cytotoxicty

investigation

-

Ozlem Ozdemir *°, Perihan Giirkan *, Yaprak Dilber Simay Demir *, Mustafa Ark
* Deparome . of Chemisary, Farulty of Science, Gzl Uniersity, D530, Askem, Turkey

B Conmmuens of Pl macaiagy

Faculty of Mesticing, Hiss Unie iy, 19040 Gomm, Turkey

* Depantent of Aurmncodagy, Raculy of Pharmacy, Grzd Universky, 06330, Ankom, Turkey

ARTICLE INFO

ABSTRACT

e A series of palladiumill) complexess (1e—3e) with the general formulee [Pd]LH, 0] -xH, O wene newly
Rexzied 17 Hewamber 208 synthesined by the interaction of palladium{ll) chloride and the monosodium salts of N«{5-=nitro-sali=-
Receled in revised S cylidene}Schiffbase ligands {12-32) in ayusows DMF sohition. The identities of all the aymplexes wens
E"‘"’:fﬁm - proven by slemental analysis, FTTR 'H, B0 MR LE-MS, UV—vis, ¥PS, poweler ¥RD spectra. thermal
Pibir matr = Py 288 amalysis, canductivity and magretic susceptibility meamurements The obtained analytial and physio-
chemi@l results exhibiesd a square-planar coondination aof the paladium(ll) on having a double
= " deproinmated ligand and a coondi nated water molscule. In vito oyininxicity of tese PA(T) complexes
Mjm wars soreened against tumor cell lnes (Hela and MOP-7). and a normal human o=l ine (HEK-293) The
Falladium (11} compieses complexes 12 and 2& exhibited 2 moderate anti tmor activity agaimst Hela o=l] nes, while 3 had better
Cytanondc ity activity than standard anticancer drug, dosorubicin All three complexes showed the best active oyin=
Hela tbncicity than dmeorubicin against M(P=7 cancer lines. For HEK=293 lines, a demease in anoeniration of
MCF-T the complexes. significantly deorexed their toxic .
HE-IEE & N2 Bsevier BV, All rights reserved.
L Introducton main aim of research immedicinal chemistry.

Cancer ts a group of diseases characterized by uncontrdled cell
prodiferation and disneption of vital tlsswses | 1], Platinum complexes
cisplatin and its analogues such a5 lobaplating ned aplatin, oscali-
platin, carboplatin and heptaplatin have a unique place in the
chemoterapeutic  dregs |2} Chpladn  (cls-diammd nedi-
chisroplatimemill)) is effectively wed in the chemotherapy of
cancer types as ovarian, testicles, breast and melanoma |3 ). Despl te
its high ant kcancer activity, clsplatin hasexhibited several toxdc side
affects such as dose-1miting toeel oy, newrstoxd city, neph robed city,
candiotedclty and ototosdelty [4]. These collateral effects and also
the oocurrence of cellular resistance limit the we of cisplatin in
high dose 5] I this direction, the development of new coondin a-
thom oompownd s inclsding different metal cen ters has become the

* Comespondance
Bl aidreces olemgungon@gaeie=dunr (0. Omdemir), gurkanpergmail
com (P Giskan), japracdiibemimap@hiticady o (YD Smay Demin, mark@gaz
e (WL Arkh

hierpes: T dalargf KLU0 6] malsmrus BI00 IXTE5E
DOZE-EEE0M W0 Bewhsr BV AN righs reserved.

Based on the significant similarities between thermodynamic
parameters, complex geometry and coondination ability of plati-
mumd11) and palladiomd1) jons Pl sems to be a good alterna-
tive Therefore, ressarchers have bean focused on the synthess of
new palladium-based compounds. Many complexes of palladium
with different bioligands such as amine acids |6,7], peptides |E],
anmino swegars 9] and dnegs [ 10) hae been reported in the litera-
ture. The phamacologlcal screendng of these complexes has indi-
cated that the model complex cispalladium (cls-{PdCl2{NHa)z])
dises, it possess any ant tumaor properties ascompared to clplatin
[11). But, the complex [Pdiphen){Tyr )| bearng tryptophan as an
amine ackd has been shown to exhibit good anticancer activity
against PIER lymphacytic lewlaemdacells | 12]. On the other hand,
some palladium complexes of various Schiff bases contalning bio-
milecules such as alkaloids [13), sulfa dregs [14) and chitosan
| 15.16) have been synthesized As well, mueme pows papers on Pd )
complexes of Schiff bases derhved from aming ackds or amine acld
esters have been reported [171E] The PA(ll) complexes with o
vanillin and amino acids (where aming acids are c-glutamde acid
and e-tyresine) have been found to be mo cytobocic agalnst
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EVALUATION OF CYTOTOXIC ACTIVITY OF NEW
BENZIMIDAZOLE-PIPERAZINE HYBRIDS AGAINST
HUMAN MCF-7 AND A549 CANCER CELLS
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A series of hendsim idarole-pdper axtne hybrds (14 — 37) were designed, synihedized and evaluted for their
oylodonie achivity agamat humen lung (A S49) and bresst (MCF-7) cancer cel | lines. Pre imimery evalustion re-
vealed that most of these hybid molecules (le, 16-25) exhibiled nokworthy and prefenential
i eyl il v effiect agxina humon lung caneer (AS49) with 10y, values of 28 — 78 pM. Among the syn-
thestred molecules, compound 17 showed the mosl balane ed evioioxic elfect againt lung (AS49) and bresst
{MCF-7) camnoer calls with 10y, values of 5.4 and 4.2 pM, respectively. To explore the mechanitic sipect
fimdarments | o the observed activity, further biolog cal shudies of compounds 16, 17 &nd 22 were carmied out.
In addition, these compounds induced PARP-1 clesvage anl cugpate 7 activalion, caused momphokogical
chamges such & bleb fommation in the trested calls, snd sigificantly incresed the nuclesr Fragmentation.
Teken all towelher, our FAndings mdicale et cyoloxic scliviles of newly  synthesized
benzimiderole-pipereeine  hybrids e medized throuwh the apoplotic cell desth mduction. These

benairr o le derivatives have the potential for further development a4 anlic ancer agents.

Keywords: MCF-7, AS49, benzimidarole, snticancer activily, spoplosts, cyloloxdeily.

L INTRODUCTION

Cancer is recognized ss the second leading cause of
deaths worldwide following heart diseases, and the global
burden from cancer & anticipated to grow to abowt 22 million
new cancer cases and 13 million deaths by 2030 1]. Thus, an
unending endeavour worldwide has been dedicated to the
discovery of new chemaotypes as small-molecule cancer ther-
apeutics, which are prone to further development for inter-
wening with this complex discase. In this context, benzimi-
dazole ring is frequently encountered in contemporary me-
dicinal chemistry as a privileged substructure for developing
bicactive molecules including novel anticancer therapeutics
[2 - 5]. Bendtamustine, the well-known benzimidazole deriv-
ative with a unigue mechanism of action to activaie apop-
tosis and inhibit mitotic checkpoints, has recently been ap-
proved by the FDA for the treatment of chronic lymphocytic
leukemia and non-Hodgkins lymphoma [6, 7). Further liter-

! Degasiment of Phamacalogy, Faculy of Phamacy, Gaxi University,

? Dhegasiment of Parmacantical (hemi stry, Faaulty of Pharmacy, Gazi Uni-
versity, (6330 Anlam, Torey.
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ature precedence also reveals that benzimid azole nucleus has
been studied to develop twbulin polymerization inhibitors
[E, 9], topoizomerase nhibitors [10, 11] and sirtuin inhib itors
[12, 13] with potential antitumor activity,

Piperazing structure is another commaon strsctural motif
in anticancer agents, and a large number of compounds with
a piperazine fragments appearad in the literature as possess-
ing antiproliferative activity against varous cancer cells
[14 —17]. In particular, a series of piperazine analogs have
also been developed by Samjin Pharmaceutical to inhibit
micmitubule synthesis, cell cycle progression, and angio-
genesis with promising antiproliferative activities against co-
lon, prostate, breast, lung and leukemia cell lines, as well as
effectively suppressing experimental tumdors in smeall animal
models [18, 19]. Another recent study [20] showed that in-
corporation of an arylpiperazine moiety in purine nucleoside
analogs produced compounds with senescence-induced cell
death in liver cancer cells,

In the course of our longstanding commitment on devel-
oping bicactive heterocycles [5, 21 —24], we have relied on
the aforementioned dat for the design, syn thesis and biolog-
ical ewalwation of new benzimidazole derivatives amalgam-
ated with an aryl piperazine residue through a methylens

008 1 -1 500053 - W0AE D TN Spvinge Sige s e~ B Mol LLC
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Abstract

Background Since brain neurctransmitter levels are associated with the pathology of various neurodegenerative discases
like Parkinson and Alzheimer, monoamineos idase {MAO) plays a critical role in balancing these newrotransmitiers in the
brain. MAQ isoforms appear as promising drug targets for the development of central nervous system agents. Pyridazinones
have abroad armay of biological activities. Here, six pyridazinone derivatives were synthesized and their human monoamine
axidase inhibitory activities wene evaluated by molecular docking studies, in silico ADME prediction and in vitro biological
screening tests.

Methods The compounds were synthesized by the reaction of different piperazine derivatives with 3 (2H)-pyridazinone ring
and MAO-inhibitory effects weme investigated. Docking studies were conducted with Maestrol 1.8 softw are.

Results Most of the synthesized compounds inhibited hMAO-B selectively except compound 4. Compounds da—de
inhibited EMAQ-B selectively and mversibly in a competitive mode. Compound 4b was found as the most potent
(k;=01022+0.001 pM) and selective (51 (K pusoosssanns )= 206.E2) hMAO-B inhibitor in this series. The results of dock-
ing studies were found to be consisiznt with the results of the in vivo activity studies. Compounds 4a—4e were found to be
non-taxic to HepG2 cells at 25 pM concentration. In silico caleulations of ADME properties indicated that the compounds
have good pharmacekinetic profiles.

Conclusion [twas concluded that 4b is possibly recommended as a promising nominee for the design and development of
new pyridazinones which can be used in the treatment of neurological discases.

Electronic supplementary material The online version of this
artick {hitps:/doi.omgf 10, 1007 /54 J440 00000 Nl w) contains
supplementary material, which is available o asthorizzd users.
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ABSTRACT

ARTICLE HISTORY

Novel 3 2H-pyridazinone derivatives were designed, synthesised in satisfoony yidds and eval uated in dif
ferent experimental assays to assess their preliminary tosdcity in vive and anti-proliferative effects against
HET116 cdll limes dn viro. Artemia saling lethality test provided LC o, values =100 pg/mL for all compounds
Successive asays revealed that some compounds were endowed with a promising a ative effect
against HCT116 cells, alone or stimulated by serotonin as a pro-inflammatory factor in order to mimick an
inflamed model in wvo of cancer cell microenvinrommen . Moreower, the kinurenic acid level after treatment
with these newly synthesised compounds was monitored as a marker of anti-proliferation in colon carcin-
oma models. The xg values obtained for the bestin-dlass compounds were comparable to that of dauno-
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rubicin as a reference drug. Co these

salima kethality test

were not able to counteract the spontaneous

migration of human cancer HCT116 cell line in the wound healing paradigm

1. Intred uction

Cancer consists of an uncontrolled prolifer ation of cells in different
tissues and organs; it is a disease whose dinical appearance, treat-
ment and approach are diffesent from each other. Cancer 5 a
major global health problem and it is cumently the second leading
cause of death in the world beng expected to swurpass cardiovas
cular diseases in the next faw years™. Many factors, from bacteria
to vinsss, from radiation to heredity, from emvironmental factors
to nutritional habits and chemicals, are acoused of cancer forma-
tion. In the data anmounced by the World Health Onganisation
(WHO), approsimat =y 18 million people were diagnosed with can-
cer im 2018 and around 10 million people died from camcer.
According to data of Global Cancer Obervatory (GLOBOCAN] the
most common types are lung (21 million), breast (2,09 million),
colorectal {18 million], prostate (13 milllion), stomach {1 million)
cancer. According to cancer-related deaths, lung (1.8 million), colo-
rectal (881 thousand), stomach (783 thousand), liver (782 thou-
sand) and breast 537 thousand] are listed. Colorectal carcinomas
(CRC) are one of the most common types of cancer in the world
that cause death. CRC metastases account for 40-50% of recently
diagnosed cases and are comelated with high morbidity™*.

In medicinal chemistry pyfdazsinones have been the subject of
intensive synthetic investigations, because they posess a wide spec-
trum of pharmacological activitiess and gained imporance in recent
years'. A number of compounds such a5 zardaverinefimidazols,
bemoradan, indolindan, pimdbendan are examples of pyridazinones

that are biclsgically active Literatume survey revealed that substituted
pyridazinones have reported to possess pharmacological activithes,
wihich can be rationalised in the SAR study reported in Figure 1 57,
There are abo compounds which were shown to have anti-cancer or
cyistatic activity in the literatre against HEP3E (liver cancer cells),
HCT1E (ocdon cancer cells), SHAYSY (neurcblastoma cdlls) and
promising ssachvity inde with respect © human fibroblasts™ ™.
These results suggest that pyridazinone compounds may be wseful in
cancer chemathempy, depending on the type of cancer, and that
derivatives bearing different substitsents may esxhibit varying degress
af cytotosic effed

Pursuing our efforts to discover movel anti-camcer com-
pounds’™™ and with the aim of enlarging the SAR knowledge
within this dhemical scaffold, we designed fifteen mew 3[2H)-pyri-
darinones investigating the anti-proliferative effects against the
human HCT116 call lime their toxidty in the Amemia saling lethal-
ity assay in wivo, the HCT116 viability after serctonin challenging
and compound treatment, the release of kymurenic acid after com-
pound treatment and, lastly, the capability to limit the spontan-
eous migration of HCT116 cells in the wound healing para digm.

2. Experimental protocols

The fine chemicals and all solvents wsed in this study were pur-
chased locally from Merck [Darmstadt, Germany]l and  Aldrich
Chemical Co. (Steinheim, Germany].
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Inapropriate use of antibiotics effective g;'_
against gram positive microorganisms =
despite restrictive antibiotic policies in
ICUs: a prospective observational study

Hasan Sekuk Czger’ (3, Dolunay Merve Fakiodlu® (@, Kibra Erbay’(, Ashnur Albayrak™ 3 and Kenan Heel'®

| Abstract

Backgrourd: Gram-positive spectrum antibiotics such a5 vanoomydn, teicoplanin, daptomyein, and linezolid ane
frequentty used in empirical treatment combinations in aitically ill patients. Such inappropriate and unnecessary
widespread us=, leads to sub-optmal uilis=tion. However they are covered by the antibiotics restriction programme
This prospective obsarvational sudy, evaluates gram-positive anti-bacterial utilisations in imtensive care units (KCUs) with
various evaluation criteria, to determine the frequency of inappropriate usage and the intervention targets required to
ensure optimum us.

Methode: This dinial study was condudted prospectively betwesn 01102018 and 01102019 in the medial and
surgical KoLk of Gazi Uiniersity Faculty of Medicine Hospital, Turkey. The total bed @padty was 55 Patients older than
18 years and who were presoibed gram-postive spectrum antibiotics (vancomydn, teicopl anin, linezolid, and
daptomydn) were induded. Patients under this age or immunosuppessed patients {neutropenic,- HV-infected
patients with hematologic or solid ongan malignandes) were notinduded in the study. During the study perod, 200
treatments were evaluated in 169 patients. The demographic and dinical features of the patients were recorded.
Besides obsenations by the dinical gaff, the treatments were ecorded and svaluated by two infectiows diseases
spedalists and two dinial pharmadsts at 24-h imenals from the first day to the last day of treatment.

5P software for Windows, {varsion 17, IBM, Armionk, NY) was used to analyse the data Categorical variables were
presentad as numbsr and percentage, and non-@tegornical vanables were presented as mean + standard deviation

Results: it was found that inappropiate gram-posfive antibiotic use in iCUs was as high as 3% in terms of non-
compliance with the selected quality parameters. Multhariate anabysis was perfomed to evaluate the factors asociated
with inappropriate antibiotic use increased aeatinine levds were found to increase the risk of such use.

Conclusions: In spite of the restricted antibiotics programmie, inappropiate antibiotic use in KCUs is quite commion.
Thus, it is necessary to establish local guidelines in collaboration with different disciplines for the determination and
follow-up of de-escalation of such u= and optimal treatment doses

Keywords: Antibiotic stewardship, Rational antibiotic use, Antibiotic resigance, Gram positive micoarganisms,
Inappropriate antibiotic use
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ELECTROANALYSIS

Dual Responsive Disposable Electrode for the
Enumeration of Escherichia coli in Whole Blood

Sallahuddin Panhwar',™ " Hasan Ilhan* " Syeda Sara Hassan* " Adem Zengin® ™ Ismail Hakki Boyac®

and Ugur Tamer*+"

Abstractz In this report, we have designed a dual
responsive disposable electrode for the enumeration of
Escherichia coli K12 (E cofi KI12). The immunomagnelic
separation strategy provided easily bacterial detection in
the whole blood. Metal-organic frameworks magnetic
(MOFs) modified, and citrate capped gold nanoparticles

were used as caplure probe and spectro-electrochemical
labels, respectively. The cyclic voltammetry (CV) was
cmployved to gquantify E. coli with a ranging from 10" 1o
I0 ciw/ml. with a LOD of 1ciwml. The Surface
cnhanced Raman spectroscopy (SERS) measurements
were also performed with using disposable electrode.

Keywords: Disposable electrode - spectro-zlectrochemical labels - Cyclic Vollammetry - Pathogpens bacteria - blood

1 Introduction

Pathogen bacteria remain an important cause of blood-
stream infection and play a significant cause of morbidity
and mortality in inpatients. The bloodstream infection
also causes life-threatening conditions imposing to rapid
medical care. Therefore, the rapid detection of pathogens
from blosd is essential. The bacterial load in blood
samples from patients with the bacteremia is too low and
under the LOD of the method for direct identification of
pathogenic bacteria [1].

Pathogenic bacteria discases have become challenging
in developed and underdeveloped countries [2]. The rapid
detection and monitoring of pathogenic bacteria are
crocating an interest by the rescarchers to control and
prevenlt a human from pathopen disesses. The develop-
ment of science and technology and cconomic progress
have hecome incapable of controlling the spread of
pathopenic bacteria disecases. It is happening duc to the
use of contaminated blood, food, and drinking water [3).
There are many lypes of pathogenic bacteria producing
poisons and becoming causing pathogenic bacteria dis-
cases like Escherichia coli, Staphyilococcus aureus, Bacl-
Ius cevens, and Vibrio cholera are common [4]. Escherichia
colf s a significant type of pathogenic bacteria that
becomes an enteric extremely ineffective, blood, food
waler, and a walerborne pathopen that s a great
challenge for public health. It uwsoally cawses serioos
diseases, for example, hemolylic uremic syndrome and
hemorrhagic colitis illness, especially in children and old
[5]: It 5 a rod-shaped microbial bacterium and a
commensal microorganism of humans that lives in the
dipestive tract Ewven, some of the E. cofi stated as
harmless (o humans, some of the serotypes cause conltam-
imation arising from food poisonings such as urinary tract
infection, sepsis, meningitis, and pncumonia [§,7].

Biosensing techniques such as mass-based, eleclronics,
optical, and electrochemical methods appliecd for the

& 1030 Wiley-VIH Verlag GmibH & Co. Kisah, Wainhaim

identification of pathopenic bacteria [8]. The electro-
chemical biosensor worked sas a standalone instrument
and transferred the on-line data to monitor and control
the water quality for the enhancement of water treatment
dealing. The clectrochemical method has more advan-
tages due to its portability, simplicity, accuracy, low cost,
and speedy response and dynamic range of detection. The
clectrochemical biosensor can be combined on a chip and
& bacterium [9].

The amino-functionalized electrochemical biosensor
was constructed for the identification of E coli in a lower
concentration of 10 ciwmL and the maximum detection
range of 10° cfw/mL from water [10]. The electrochemical
biosensor cam work as a standalone instrument and
transmit data throwgh wi-fi for remote monitoring and
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Ortho versus Meta Chlorophenyl-2,3-Benzodiazepine Analogues:
Synthesis, Molecular Modeling, and Biological Activity as AMPAR
Antagonists
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uu‘rl-u:mwmn.:,m—sm EIE-‘I Online

ACCESS| [l Metios & Mo | B8 anice Recommendations | © Suporthg Information

ARSTRACT: 2.3-Benwodizrepine compounds are an important fumily 3. 3-BDZ Whibitory allect againsl AMPAR
of a-mhn-.]--]i}l{rmy-ﬁ-meﬂw]d-:imm]epcm]:dmﬁc acid receptor
[AMPAR} antagonists that act in a noncompetitive manner. Due to

the itical role of AMPARs in the smape and variows neurclogical AMFAR Caie A e i

diveases, significant scientific interest in ehucidating the maecular basis I

of the function of the receptors has spiked The analogues wers ' - ] .
qmﬂmdzﬂ{wﬂmﬂuﬁn:ﬁmu]mqmmufmm'hsﬂmmhe 1 = .

group of the phenyl ring, the potency and efficacy of inhibition by l P -
substituting a halogen group at the meta vs cotho position of the phenyl 1] "‘I .
ring, and layout the prediction of potential drug candidates for AMPAR Q':CIJ
hyperactivation. Using the wholecell patch-damp technique, we .
ﬂeﬂﬂ{ﬂﬂd&do{'ﬂﬂdﬂmﬁwmﬁguﬂp&uﬂeo{mm

AMPA-type glutamate receptors and calculated the desensitizmtion and

deactivation rates before and after treatment of HEK293 cells. We noticed that the amine group is not necessary for inhibition as
lmtsasmehchm-wﬂ.&wwhg pr:isp]anﬂ[mﬁgmm position Jt}l.:])]'l.:rq']r:inEJE-D’L Furthermore, oom]:-u'u:u{4a
significantly inhilited and affected the desensitization rate of the tested AMPARs but showed no effect on the deactivation rate. The
current study paves the way to a better understanding of AMPARs and provides possible drug candidates of 2,3-BDZ different from
the conventional derivatives.

B INTRODUCTION £ i

2 ¥Benzodizzepine (2,3-BDZ) derivatives, abo known as | A | ™
GYKL are a group of synthetic dnls candidates that N
nencompetitively inhibit a-aming-3hydroxy- 5-methyl-4-isoxa- u L

ionic acid recepirs (AMPAR:). In various acube By

ical disorders such as cerebral ischemia and epu']epqr " L
as well as in chronic neursdegenerative pathologies such as e e CVELRm GYRRI
Parkinson's disease, Abheimer's disease [ADD), Hm'rl:ingmm's .E“l BHy
chorea, and amyotrophic lateral sclemsis [ALS), excesmive i - ™
stimulation of AMPA Bs has been implicated. "~ Consequently, L H [
the synthesis of 2.3B0Z analogues due to their anticommulsant )
amd neuroprotective properties. Moreover, they have demon- - ™
strated higher potency and selectivity toward AMPA receptors
Mnﬂ;}.g‘:mrpnm&:innﬁnn]:;dinﬁmshﬂiﬂ.‘m Fgoee 1. 2,3-BDZ puototype and GYEL 22466 smcre.
prototypic m‘l]:-m.md of the 2.3-BDZ fmily, 7,8-methylene-
dicary-5H-23-benzodiamepine (GYEL 52468 Figure 1) was
first introduced in the 1980s and has been used as a'bempltbe
and standard in the synthesis and activity evaluations of new
GYEL mp-m.nck." While the 2,3-BDZs" structures (Figure 1} Bemived  Movember 34, 3019
have different ])]uu'mam]uns;ta] activity besides their effect on Accepted:  Janmary 39, 200
the central nervous system, they also possess anti-inflamma- Pohlished: Fehroary 13, 200
tory,” antimicrobial® VAsopressin an ist,” endothelia
antagonist,” cholecystolinin antagonist,” antithrombotic,"

?ACS Publications =~ s®sim=enemiali=e i T i g 2, a5
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Development of a nanoparticle-based gradient method

for simple and fast quantification of bacteria-nanoparticle

conjugates
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Abstract Manoparticles are widely wsed to separate
amnd detect bacteria by immunoassay technigues.
However, there is a great need to develop a new
lonw cost, easy-handling, and fast bacteria gquantifi-
cation method in order to give fast response to
patients, when there are limited time and instro-
ments, This article describes a new nanoparticle-
hased guantification method by using only sucrose
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gradient centrifugation and an easy optical semp.
First of all, sphencal-shaped nanoparticles with dif-
ferent chemical components have been synthesized.
Buoyancy tendencies of these nanoparticles and ef
fiects of different mediums were examined to obtain
mpving particle band which is necessary for rate-
zonal centrifugation. Optimum gradient and process
parameters were determined; then, moving bands of
nanoparticle and bacteria-conjugated namnoparticle
wemne analyzed by a software. Migmation distance of
bacteriz-captured nanoparticle bands was found in-
versely proportional to bacterial concentration.
Bacteria-nanoparticle conjugates were chammctenzed
by tmnsmizsion electron microscopy images and
zeta potential measurements. The developed methaod
enables non-specific detection and guantfication of
E. coli K-12 within the mnge of 10°-10% cfivml, by
using chitosan-coated CdTe guantum dots. Chitosan-
coated CdTe quantum dots were found advantageous
for the casy and fast tracking of bactena-particle
conjugat bands in the developed gradient method
with respect tn their high bacterial capture, sedimen-
tation rate, and light emizsion properties. Acconding
to pur findings, the propeosed gradient method was
found o be an advantageous bacieria guantification
method with limited instrument reguirement and
50 min of @tal detection ime n solution.

Keywords Density gradient centrifug ation - Moving
buands - Optical density - MNan oparticle - Bacternia-
Buoyancy
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. Acetylcholinesterase Inhibitors

y Horacio Perez-Sanchez,”

Helena den Haan, Alfonso Perez-Garrido, Jorge Pena-Garcia,

« Sandipan Chakraborty, llkay Erdogan Orhan,* Fatma Sezer Senol Deniz, and Jose Manuel Villalgordo*

Eﬁiﬂ This: hitps//dx.doi.org/10.1021/acs jcim Oc00463

Eﬂnd Online

ACCESS

W Metrics & More

€8 Anicle Recommendatons

s ABSTRACT: Acetylcholinesterase is a prime target for therapeutic intervention
s in Alzheimer’s disease, Acetylcholinesterase inhibitors (AChEls) are used to
* improve cognitive abilities, playing therefore an important role in disease
» management. Drug repurposing screening has been performed on a corporate
s chemical library containing 11 353 compounds using a target fishing approach
10 comprising three-dimensional (3D) shape similarity and pharmacophore
1 modeling against an approved drug database, Drugbank. This initial screening
12 identified 108 hits. Among them, cight molecules showed structural similarity to
13 the known AChEI drug, pyridostigmine. Further structure-based screening using a
1 pharmacophore-guided rescoring method identifies one more potential hit
15 Experimental evaluations of the identified hits sieve out a highly selective AChE!
16 scaffold. Further lead optimization using a substructure search approach identifies
17 24 new potential hits. Three of the 24 compounds (¢ ds 10b, 10h, and

i» 101) based on a 6-(2-(pyrrolidin- 1-yl) pyrimidin-4-yi)- thumloﬂ,l a |pyrimidine scaffold sh

—
— —

P

- | .e

Sewcie hgh sty
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Sibie

g AChE

19 ability with IC values of 13.10 £ 0.53, 1602 & 046, and 6.22 + 0.54 uM, respectively. Moreover, these compounds are highly
w selective toward AChE. Compound 10i shows AChE inhibitory activity similar to 2 known Food and Drug Administration (FDA)-
1 approved drug, galantamine, but with even better selectivity. Interaction analysis reveals that hydrophobic and hydrogen-bonding
22 interactions are the pnmary driving forces responsible for the observed high affinity of the compound with AChE

:» I INTRODUCTION

2 Alzheimer’s discase (AD) is a progressive neurodegenerative
26 disorder, primarily in elderly people.’ The pathophysiological
2a features of the disease involve slow obliteration of cognition
» abilities, logical thinking, and sensory processes, which
2 eventually lead to death.'” Once considered a rare disorder,
9 it now emerges as the fifth leading cause of death worldwide

genes are most significant.
disease reveals a complex nature of disease pathogenesis due to
the induction of many detrimental signaling cascades. Several
signaling pathways including amyloid cascades,
fibrillary tangle formation,"* ™'

risk factor for AD." Also, several susceptibility loci have been
identified, and among them, CLU, PICALM, CRI, and BINI

" Molecular characterzation of the

ot
neuro-

cholinergic systems,

"and

1w Not only the severe morbidity rate but also the disease imposes
11 a huge financial burden on the public health care system, which
2 makes AD a primary health-care concern worldwide

1 The past two decades witnessed tremendous growth in
w rescarch interest to uncover disease pathogenesis and identify a
i therapy that can target the disease pathogenesis. Although

s several risk factors have been identified, the definitive cause of

w the discase remains elusive,” Early-onset AD follows a
w Mendelian pattern of inheritance, and mutations in APP,
w PSENI, and PSEN2 genes are strongly correlated with the
w disease prevalence.” Genes responsible for the late-onset AD,
41 the most prevalent form, are not clearly identified. However,
« several risk factors have been identified. APOE ¢4 allele shows
& a high risk of association with the prevalence of late-onset
w AD, Genome-wide association studies (GWASs) have
¢ identified a sortilin-related receptor (SORLI) gene as a high-

© 00X Arsercan Chermcal Society

- 4 ACS Publications

oxidative stress-mediated processes”  are induced simulta
neously, and their cross-talk makes the disease pathogenesis
highly complex and yet to be understood completely 85

Neurochemical and histopathological studies of the brains of s
AD patients revealed a strong correlation between the s
degeneration of the presynaptic cholinergic system and the &
behavioral and cognition deficits.””"" Damage of the s
cholinergic neurotransmission, particularly in the region of «
the nucleus basalis of Meynert and medial septum, strongly s
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COMPREHENSIVE REVIEWS IN FOOD SCIENCE AND FOOD SAFETY H——

Evaluation of the status quo of polyphenols analysis: Part
II—Analysis methods and food processing effects

Ana Sanches Silva> © | Patricia Reboredo-Rodriguez’ © |

Dalia I. Sanchez-Machado® | Jaime Lopez-Cervantes® | Davide Barreca® |
Valeria Pittala® | DunjaSamec” | Ilkay Erdogan Orhan® | H.Ozan Gulcan® |
Tamara Y. Forbes-Hernandez!"! | Maurizio Battino'"? | Seyed Fazel Nabavi |
Kasi Pandima Devi" | Seyed Mohammad Nabavi"

1 Nalional Institute for Agricaliural and Velerimany Research {INLAY), LF., Vairio, Vila do Conde, Portogal

* Center for Study in Animal Science (CECA), University of Oporto, Oporio, Portugal

3 Nutrition and Bromainlogy Croup, Department of Analytical and Food Chemisiry, CITACA, Faculty of Scence, University of Vigo - Curense
'E:u:npu:. Ourense EXHMM, Spain

* Institato Tecnobdgicn de Sonora, Cindad (hregin, Sonom, Mexico

= Dipartimento di Scienze chimiche, biologiche, farmaceutiche ed ambiental, Universith di Messina, Messina, by

o Fipartimento di Scienze del Farmacoe, Universits degli Stadi di Catania, Catania, Italy

? Depariment of Molecular Biology, Institute ‘Boder Nodknwid”, Zagreb, Croatia

¥ Department of MPharmacognosy, Faculty of Pharmacy, Gazi University, Ankam, Turkey

? Department of MPharmaceutical Chemistry, Faculty of Pharmacy, Eastern Mediterranean University, Gazimagusa, The Morthern Cyprus via Mersin,
Tarkey

¥ Mutrition and Food Science Oroup, Department of Analytical and Food Chemistry, CTTACA, CACTI, University of Vigo, Vigo, Spain

1 Callege of Food and Riological Enginerring, liangsu University, Zhenjiang, China

2 Diepartment of Clinical Scences, Universith Polilecnica delle Marche, Ancona, [taly

1 Applied Biotechnology Research Center, Bagiyatallah University of Medical Sciences, Tehran, Iran

W Diepartment of Biotechnology, Alagappa University, Kamikudi, Tamil Madu, India

Abbreviations: 2LC-ECD, two-chanmel Bguid chromatography with electrochemical detection system; 500, 5-0-cafeoylguinic acid; APCI,
atmosphieric pressure chemical ionization; APPL atmospheric pressure phoiniondzation; ASE, accelerated solvent extraction; ATPE, aquenus
two-phase system; OCC, counter-curnent chromatngraphy; CEC, capillary electro chromatography; CPC, centrifugal partition chromatography; DAD,
dinde Army Detector; DLLME, dispersive liquid-liquid micrmextraction; EAE, enoyme-assisted Extraction; EAPPI-MS, extractive atmospheric pressune:
photoionization mass spectrometry; ECT), electron capture detection; EGICO, epigallocatechin gallate; ELISA, enzyme linked immunosorbent assay;
ESl, electrospray ionization; EslAc, ethyl acctate; EUOH, ethanol; FAR, fast-atom bombardment; FII, flame ionization detector; FRET, fluorescence
resonance energy transfer; OC, gas chromatngraphy; HHF, high hydrostatic pressure; HPCID, high-pressure carbon dioxide; HPLE, high-perormance
liguid chromatography; HP-TLC, high-performance-TLC; HT, hydrolymable annins; ITME, ion tap mobility spectrometry; LLE, Bgaid-liquid
extraction; LSIME, liquid secondary fon MS; MAE, microwsve assistnd extraction; MALDI, matrix-assisted bser desorplion/ionizaton; MEEEC,
microemulsion electrokimetic chromatograpiy; Me(H, methanol; MEFS, microextmction by packed sorbent; Ml 16, micnowave brydro-difusion and
gravity; MPLC, mediom pressure liquid chromatography; M5/M3S, andem mass specirometry; M5FT), matrix solid-phase dispersion: MW, microwme
processing; NM R, nuclear magnetic resonance; NPCE, negative pressare cavitation extraction; 015, ectadecylslyl; OHT, (Jhmic heat processing; PDA,
photo diode army; PEF, pulse electric field; FHWE, pressurized hot waler extraction; FLE, pressurized liguid extraction; PME, pectin methylesterase;
PPO), palyphenal oxidase; FTLE, preparative thin layer chrmmatography; Oq(), triple-quadrupales ToF, quadnopale time-of-flight; RP, reverse phase;
RELC, rapid resolbuion liquid chromatography; SALLE, assisted liquid-liquid extraction; SBSE, stir har sorplive extraction; SFC, supercritical fluid
chromatngraphy; SFE, sapercritical fluid extraction; SPE, solid-phase extraction; SPFME, solid-phase microextraction; S5E, suboritical sobvent
extraction; STE, smashing tssoe extraction; SWE, suberitical-water extraction; TLE, thin-layer chromatngraphy; TOFMS, time-of-Right mass
spectrometry; UAE, ultmsound-assisied extraction; UEH, UAE with healing; UHPLE, ultra-high pedormance liquid chromalography; US,
ulirasound-assisied extracion procedare; UV, ulirmdolet; UV fvis, uliraviclet-visible; VBE, vaooum-powersd baobble-assisied soheent exiraction.
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Encapsulation of the dual FLAP/mPEGS-1 =
inhibitor BRP-187 into acetalated dextran

and PLGA nanoparticles improves its cellular
bioactivity
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Abstract

Background: Dual inhibitors of the 5-liposygenase-activating protein (FLAP) and the microsomal prostaglandin

E,; synthase-1 (MPGES-1) may exert better anti-inflammatory efficacy and lower risks of adverse effects versus non-
steroidal anti-inflammatory drugs. Despite these advantages, many dual FLAPYmPGES-1 inhibitors are acidic lipophilic
maolecules with low solubility and strang tendency for plasma protein binding that limit their bioavailability and
bioactivity. Here, we present the encapsulation of the dual FLAP/mPGES-1 inhibitor BRP-187 into the biccompatible
polymers acetalated dextran (Acdex) and polyilactic-co-ghycolic acid) (PLGA) via nancprecipitation.

Results: The nancpartices containing BRP-157 were prepared by the nanopredipitation method and analyzed by
dynamic light scattering regarding their hydrodynamic diameter, by scanning electron microscopy for morphaology
properties, and by LV-VIS spectroscopy for determination of the encpsulation efficiency of the drug. Moreover,

we designed flucrescent BRP-187 particles, which showed high cellular uptake by leukooytes, as analyzed by flow
cytometry. Finally, BRP-187 nanoparticles were tested in human polymorphonuclear leukocytes and macophages to
determine drug uptake, cytotmdcity, and efhcency to inhibit FLAP and mPGES-1.

Conclusion: Cur results demonstrate that encapsulation of BRP-187 into Acdex and PLGA is feasible, and both PLGA-
and Acdex-based partides loaded with BRP-187 are more efficient in suppressing 5-lipoxygenase product formation
and prostaglandin E; biosynthesis in intact cells as compared to the free compound, particularly after prolonged
preincubation periods.

Keywords: Acetalated dextran, PLGA, Namoparticles, Leukotriens biosynthesis, FLAP inhibitor, MPGES-1, Dual
inhibitor, BRP-187
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Abstract Inhibition of cholinesterases remains ome of a few awvailable treatment
strategies for neurodegenerative dementias such as Alzheimer’'s disease and melated
conditions. The current study was inspired by previous data on anticholinesterase
properties of diterpenoids from Perevsbin  afriplicfelis and other Lamiaceae species.
The acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) inhibition by the three new
natural compounds—(1E, 15R}-1-acetoxyeryptotanshinone (1), (1R)-1-acetoxytanshinone 1A (2),
and (15K} 1-oxoaegyptinone A (3}—as well as, new for this genus, isograndifoliol (4) were assessed.
Three of these compounds exhibited profound inhibition of butyry lcholinesterase (BChE) and much
weaker inhibition of acetylcholinesterase (AChE). All compounds (1-4) selectively inhibited BChE
(ICay = 2.4, 7.9, 50.8, and 0.9 pM, respectively), whemeas only compounds 3 and 4 moderately
inhibited AChE (ICsy 329.8 pM and 342.9 pM). Molecular docking and in silico toxicology prediction
studies were also performed on the active compounds. Matural cxygenated norditerpenoids from
the traditional Central Asian medicinal plant P atriplicfolia are selective BChE inhibitors. Their
high potential makes them useful candidate molecules for further investigation as lead compounds
in the development of a natural drug against dementia caused by neurodegenerative diseases.

Keywords: tanshinones; cholinesterases; molecular docking; structure elucidation
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Lactobacillus plantarum improves lipogenesis and IRS-1/AKT/eNOS signalling
pathway in the liver of high-fructose-fed rats
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ABSTRALCT

ARTICLE HIS TORT

In the present study, we investigated the influence of Locbacillus plantam and Lacobacillus hahvet-
cus supplementation on lipogenssis, insulin signalling and glucose transpoers in liver of high-fruc-
tose-fed rats Fructose was given to the rats as a 20% solution in drinking water for 15 weeks.
Lacrobacillys plantarwm and L helvenicus supplementa tions were performed by gastic gavage once a
day during final & weeks. Dietary high-fructose i ncreased hepatic weight, lipid accumulation and FASN
expresson as well a5 caused a t reduction in IR expression, pAKT/total AKT and peOS/
toml eMNOS ratios, but an elevation in GLUT2 and GLUTS mRNAs in the liver. Locisbacilles plamrarum
supplementation decreased hepatic weight, trigheernide content and FASN expression as wall as
improved  IRS1/AKT/eNOS pathway and GLUT2 expression in the liver of high-fructosefed rats.
However, L helverics supplemenitation exerted a restofing effect on lipid acoumulation by decreasing
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FASN expresion, and regulating effect on IRS1 and GLUT2 expressions

Intr oduction

Mor-alcoholic fatty liver disease (NARD) ks one of the hep-
atic manifestations of metabaolic syndrome and closely assod-
ated with insulin resstance. Insulin plays an important role
in the regulation of energy metabolism by inhibiting glucose
production and promoting lipid synthesis in the liver [Brown
and Goldstein 2008). In the insulin-resstant state there is a
paradoxical excesive hepatic lipogenesis even though hep-
atic glucose metabolism is disturbed (Brown and Goldstein
2008, Li et al. 2010). Insulin action i mediated by the hepatic
insulin receptor and insulin receptor substrates (IRS1 and
IR5-2) which transmit insulin receptor signalling to intracellu-
lar effectors through the downstream kinase, protein kinase
B (AKT) Taniguchi et al 2006, Kubota et al 2008). The stud-
ez also point out the existence of an effident interaction
between insulin signalling and endothdial nitric oxide syn-
thase (eMOS) Montagnani et al 2001, Tateya et al 2011). In
this context, we and others showed that distary fructose
intake leads to insulin resistance through downregulation of
insulin signalling in liver and other insulin-sensitive organs
such as skeletal muscle and vascular system in rodents (Zhao
et al 2009, Haas er al. 2012, Babacanoglu et al. 2013, Rebollo
et al 2014, Pektas et al 2015, Sadi et al 30151 The increased
consumption of fructose in the diet may contribute to the
high prevalence of fatty liver disease around the world
[lensen er al 2018l Studies demonstrated that high con-
sumiption of fructose in rats caused hyperinsulinemia accom-
panied by hepatic trighyceride accumulation, miboroves cular

and macovesicular fat deposition [Adcerman er al 2005,
Armutou ef al 2005, Nomura and Yamanouchi 2012). Dietary
fructose-induced fat accumulation in the lver of mice was
linked to upregulation of lippgenic genes such as sterol
regulatory element binding protein SREBF)-1 and fatty add
synthase (FASN) (Kanuri et al 2011, Spruss et al 2011). In
recent studies, we alo showed that distary high-fructose
com syrup (HRCS) caused mild microvesicular steatosis
together with inoreased lipogenic gene expresson (Sadi
et al 3015); moreowver, high-fructose diat induced parenchy-
mal degeneration and hyperaemia with induction of inflam-
matory mediators in liver of rats Sadi ef al 2015, Pektas
at gl 2017)

In last decades, it was shown that the modulation of
intestinal microblota by problotics may improve some health
parameters. In this context, supplementation  with
Lactobacillus (L} species, which are one of the major compo-
nents of the human microblota was reported to restrict
hyperglycaemia, hyperinsulinemia, and dyslipidemia in high-
fructose or high-fat-fed rats and genetic type 2 diabetic mice
(Yadav et al 2007, Honda ef al 2012, Huang et al 3013, Wu
et al 3015, Chol et al. 3016) In the high-fructose-fed rats,
treatment with a probiotic consisting of L. curvatus and L.
plantarum or L. reuterd GMNL-263 reduced plasma insulin and
triglyceride levels as well as hepatic expression of lipogenic
genes SREBP-1 and FASN [MHsieh er al 3013, Park 2013).
Lactobacillus rhamnosus GG alleviated fructose-induced fat
accumulation in liver of mice by regulating hepatic expres-
sion of genes involved in lipld metabolism [Ritze et al 2014).
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ARTICLE INFO ABSTRACT

Roywond: Btfmepharmacological relevarce: The ethnobotamical studies conducted in Turkey and other countries have re-
Corme mas L. venled that Cornus mas L., from the family Comaoeae hmve been used againgt stomachoche, diserben and colitis
Comacess Alm of the study: The objective the peesent stady is 10 determine the possible activity of C mas In experi-
Ukerative colis mentally indwced wkerative colitis in rats and to identify its plytochemical feature.

Ethropharsuscology Marerials and meshods 2,4,6-Trinltrob 1 acid-induced colitis model was induced In rats. The rags

Trinitrob sulfy id 4
T were orally treated with different doses (50, 100, 200 and 400 mg/kg) of € mas 8% methanol extract foc 14

days. Increase in body weight, consumed amount of feed, form of the stool, presence of rectal pralapse were
follorwod every day. At the end of the experiment, colon tissues were removed and wet weigh 1s for esch amimal
were messursd and colon damages were soored. Total antioxidant and total axilant status, cygokine (TNF-G and
IL-1B) and peotein levels of colon tissaes were evaluated and histopsthodogicnl amlyses were carried oot After
the detection of the effective dose as 400 mg/kg, the aqueons methanod extmct wis fractionated by using Hquid-
liqusd fractionation technique and the subextracts were also tested for m vho biological activities. High
Performance Liquid Chromisography asalyses were condected to determine the phytochemécal profide of the
active crude extract and n-batanol sub-extrace.

Rearts: Amount of feed consumed per day and increase in body weight were the lowest in the coatrol group,
while thuse values were determined 1o be the highest in 800 methamol extract (at 400 my/%g dose), a-butanal
sub-extract and reference grouge. Following colitis induction, it was determined that the fecal form was vellow-
slippery in all grougs and returned to noemal after the trestment with C swas extracts. Rectal prolapse scare was
less in the extract (400 mg/kg) and o-butanol sub-extract treated groups. Total astioxidans, total cxidant statas,
cytokine and pratein Jevels were found to be o parallel with macroscopic findings. 80% methanol extract
(400 mg/kg) and a-butanol sub-extract provided the best healing accoeding to the wet weight measurements and
oolon damage scoring performed on the removed colon tissaes. These findings supported the results of histo-
pathological analysis. According to the chromatographic analysis, ellagic acld was determined in both extracts
sox] its amoant was quantified,

Concludions: The peesent stady has veritied the echnomedical use of €. mas for the reament of ulcerative caolicis,

1. Introduction morbidity and mortality, There are two different types of inflammatory
bowel discase, i.e. Crohn's discase and ulcerative colitis. Because of the

Infl y bowel di is a chronic discase of the gastro- potential side effects of corticosteroids and salicylate derivatives in-
intestinal tract. It is a common disorder in the world which can cause cluding sulfasalazine, mesalazine as well as other synthetic drugs such

Abbrewations: ABTS, 2,2 azino-bis{ 3-ethylbenzothiazoline 6-sulphomnic aoxd; BCA, Bicinchonimnic ackd; n-8uCH, a Butanol; CM, Carnus mas L; CMC, Carboxymethyl
cellulose; CUPRAC, Cupric reducing anticoodant capacity; DAD, Deode array dedector; DCM, Dichloromethane; DPPH, 2.2 Dipheny)- 1-piaylbydrax yl; ExOH, Ethamol;
EXOAC, Ethyl acetate: FRAP, Ferric reducing ability of plasss; GUE, Herbarium of Faculty of Pharmacy Gazi Univensity; G UET, Gaei University Local Ethics
Commintee for Animal Experiments; #-Hex, n-Hexane; I, Interleuking Lp., Intraperitoneal; LOD, Limit of detection; LOQ, Limit of quastificacion; MeOH, Methanal;
poov, Per os; [-H;0, Remaineng water phase; ISD, Relative standand deviation; TAS, Total antioxidant status; TNBS, 24 6-Trinitrobenzene sulfonic acid TNF, Tumor
necrosis factor; TOS, Tocal oxidane status; HPLC, High perfaormance liquid chromatography
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Discovery of bioactive drug candidates from
some Turkish medicinal plants-neuroprotective
potential of Iris pseudacorus L.
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Abstract: Medicinal plants have an enormous potential for producing bicactive compounds of great benefit
to mankind. There is a great scope for new drug candidates based on traditional medicinal plants throughout
the world. The number of drugs derived from medicinal plants that are recently introduced into clinical use
is increasing. Besides, numerous of standardized herbal extracts were also approved as phytomedicines by
the health authorities to be used in phytotherapy. The drug discovery program from nature in our laboratory
involves several steps from plant collection, extraction, HTS of the extracts by using in vitro enzyme inhibi-
tory tesis, bioassay-guided fractionation through the isolation and structure elucidation of bioactive com-
pounds. Continwing our researches in the field of anticholinesterase activity, neuroprofective potential of I'ris
pssudacores L. have presented in this article.

Keywords: anticholinesterase: biclogical activity; Eurasia 2018; Iris psendacors; isoflavonoid.

Introduction

HNatural products have been recognized as an important tool in the drug discovery process throughout this
century. Presently, over 100 natural product-derived pharmaceuticals are being used in modem medicine.
Planits have been used as medicine by mankind to treat health-threatening diseases and still popular to
obtain new drug candidates as it is the oldest medical practice for humans. It is worth saying that the number
of drugs derived from medicinal plants that are recently introduced into clinical use is increasing. Addition-
ally, seweral standardized herbal extracts were approved by the authorities to be used in therapy. These tradi-
tional medicines can serve as the source of potential new dmugs and initial research focuses on the isolation
of binactive lead compounds for their ability to provide health benefits. Turkey is one of the rich countries in
terms of bioresources depends on different climates, geographical location, ecological factors and aguatic
environments as well as the passageway between Europe, Asia and Africa. Therefore, the Aoristic diversity
provides a wide choice of species represented 12 000 taxa of which 3700 is endemic [1].

Among them, 1045 taxons belong to the class of geophytes having fleshy underground organs such as
bulbs, corms, tubers, tuberous stems, tuberous roots, rhizomes and pseudobulbs [2]. Most of them require a
“warm-cold-warm” sequence to complete their annual cycle. On the other hand, most of the geophytes contain
beauntiful and attractive flowers which also make them desired omamental plants [3]. It is worth to mention
that a good number of the peophytes species such as Galanthus, Colckicum, Fritillaraia, fris etc. are considered
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rsiche HEsiovy. Cobinus mygyga Sop. (Anaarndiaceas, sym: Rius cotims L) is kmown & “boyan sumag, sam boya, duman
Reneread 29 March 220 agaa” in Turkish and “smoke tree” in English. It i commomly grown in Southern Europe and Anatolia The
Rewked 15 May 2020 Iemves have heen used due to it ztissptic. hemastatic, atipyretic. and wound healing efects s a 5% infu-
mmﬁm sian in tradiional medicine. It ha 2k besn repartsd to be wsed against skin disorders in Ruzsia. Baed an
this information, the ethano | extradts prepared from the pedicd s and leaves of £ mggygria were imvestigatal
N far their elstass, collagemnass, and tyrosinese inhibitory effsds, which ae enzymes rebited o mti-aging.
A using FLEEA micratiter amcys Based an our results, the ethanal extracts prepared fram the leaves and pedie
fr— cels of O mgryenia had low dxise 28160+ 291 and 25 768 = 1.71, respedtively), modetate ml lagenase
Eatams (47 78E+490 and S6.51%+ 3115, respectively], and tyrosinase (57945 = 067 and 96200 =092, respecs
M cular docking tively) imhibition a fnal aomoentration (866 pgfml) The sthanal extract prepared from the pedicds of C
PSS Soresning cogrygria was subjected to bi activity-guided fractionation, which led bo iso latbon of methy] gall abe, xitraga-
Tymainase lin, isoquenc=tin, and hyperoside from the adive fractions. In addifion to the eteyme asays, n onder to
undersiand the inhibition mechamisms of the compounds insideithe ligand-binding domains, the inberadions
were simuled and the key amino acids contributing io the hydrogen bonds and non=polar interactions with

ithe liganids were reparted.
© 20 5AAR. Published by Elevier BY. All rights reserved.
L 1 eroedlin ot o immunsastinnulant (Bilen et al, 200 3), and wound healing { Aksoy et al,

Gtk copgyeria Sop | Anscardiacess, am: Rhis arims L) (s kdown
5 “bosyan sumady, pamukie sumak, san boya, san can,san yapak, Bie,
ietra, teere, duman agac in Turkey, which can rexch up to 5m in
length The gems Cofmis has 5 speckes namrally growing in Asia,
Europee:, and Morth Ameerica, amang which ondy C© oggyeria (0C) grows
in Turkey. The root of this spedes have been wsed under the name of
“yellow root or yellw wood™ @ dye e yam, leather, and fbrc in yel-
low. The leaves have been wsed as an infernal infusion of 5% due to their
antlseptic, constipation, blood-cuting, and antipyretic effects (Baymp,
1o, 2007 Davis, 197 Kuloor and Bits, 207) Prevous studies
revealed that different parts of the plant possess vanious phamuacol ogical
athides swch as antimicrobdal (Tene et al, 200 3), antiosddani { Micifor-
awie et al, 20100, and-inflammatory (Marcetc et al, 2013] hepampro-
iecthve (Matlc et al, 2013), anthslcerogende (Paviow ef al, 2013}

" e sporeding 2w
E-mag] auifres: foenodlm dedurr (A5 Dendz )

et el 1601006} s IOFOSOTF
(D54 51996 2020 5A AR Published by Elevher B Al ights reered

2016) Varos bloactive secondary membaol ites olated from different
parts of OC were reporied s flavomnoids (fsetin, fistin, que retin, apige-
nin, myricetin, tadfolin) arones (sulfuretn dsulfureting sulfurein),
chalcones (butein, isol iquintigenin), anthoopanins (delphinidin-3-galac-
uside, cyanidin-3-galactoside, penmnidin-3-glumside), caieching and
ather phenolics, &g gallic ackd and methyd gallate {Antal etal, 2000, K-
tur and Bitts, 2007, Maretic ef al, 2013 ; Tandwew and Timber lake, 1596,
Vallamowet al, 2009 Westernburg et al, 200

Elastin and coll agen, two important pro ins being the main compao-
nents of the connectve tsswe, ane res ponsible for reststance and elastic-
ity of the skin Hydrolysts of tem through elastase and @llapenass
triggered by free eoymen radicals case wrinkle formaton acoompanded
Iy shdn aging (M ukherjee et al, 2011 | Furtvermaore, production of elas-
tase and @ llape nase also increases wi th inflanm atony progess The find-
ings shimwed that matrix metalloprofeinases (MMPs) are active i
inflamed skin swdh a5 phom-aged skin and breakdng down proteins such
&5 elastin and coll agen, @using skin damage and wrinkd e formation (Sin
and Kim, 2005) The fact that osmetlc products antaining sy nthetic
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Abstrack Salvia aranimsis Bech. f is a species that grows only in Hatay, Turkey and is used as
a traditional stomachic tea. Meither the chemical composition nor the potential bioactivity of the
plant has been investigated before. Antioxidant activity (1,1-Diphenyl-2-picrylhydrazyl Radical
(DPPH®) and 2,2" Azino-bis (3-ethy [berzothiazoline-&-sulfonic add (ABTS™) radical scavenging and
B-carotene/ linoleic acid co-oxddation) of 70%% methanol, 70% ethanol extracts, and 2% infusion obtained
from 5. aramiensis aetial parts were determined. The effect of 70% methanol extract on collagenase and
elastase enzyme inhibition and its chemical composition via chromatographic methods {LC-MS5MS
and HPLC) were analyzed. Manoliposomes were developed with 70% methanol extract, were
characterized, and weme evaluated. The key parameters for the most active 70% methanol extract
included the following DPPH*ECsy;: 25.4 pg/ml, Trolox equivalent anticxidant capadity (TEACYABTS:
L77 + 0.09 mmol/ L Trole:. Furthermomre 70% me thanol extract showed mome than 50% inhibition on
collagenase and elastase enzymes at all the concentrations. The main component of the extract, rich
in phenolic compounds, has been identified as rosmarinic acid; 83.7 pg'mL extract was released from
the nanoliposomal formulation. The extract and its formulation are found to be nontegic on the 1929
fibroblast cell line. This study successfully developed a long-term anticcidant and enzyme inhibitory
formulation containing 5. aramiensis, which has been used safely among the public for years.

Keywords: Safvia aramiensts; Lamiaceae; anticcidant; enzyme; chromatography; nanoliposome

1. Introduction

The family Lamiaceae has 236 genera and about 6800 to 7200 species. Salmia (~%900 species) is one
of the largest genera of Lamiaceae [1]. The name derives from the Latin word “salvec”, that means
“to save, to heal” [2]. Salvia species have been used as bea since ancient times to prevent colds,

Anbieradeds 2000, 9, 2073 dot 10 33 ans o0 040003 mmdpL:nmfmmalfmﬁmri.danh
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Development of Nanocrystal Ziprasidone Orally Disinte grating Tables:
Optimization by Using Design of Experiment and In Vigro Evaluation

Emine Tashan,'* Alptug Karaknenk,! and Nevin Celebi'?

Rearived 25 Novenber 2019; acorpted 7 March 2020

Abstract, The objective of the current study was to develop miprasidone hydmochlorida
monohydrate [ZHM) nanocrystal-based orally dispemible tablet (ODT) formulations.
Dienign of experdment apprach was wed to develop ODTa The tablets were oom pressed
ming direct compresion method and chamcterzed with quality control tesis dn wites
disolution studies and Caco-2 cell permeability tests were executed. The hamdness and
friability values of nanserystal-haed ODTs were found 312 N and 1.05%, respectively. The
disintegration time was below 10 5. Dissolution profile in pH 74 phosphate buffer showed
that nanocrystaFhased ODTs and commenelal product were dissolved in 120 min 58 98% and
16%, respectively. In pH 74 phosphate buffer with 518, sample groups dissolved above 85%
at the end of the study. Permeability value and cumulative ZHM amownt on the cells wem
improved with nanocrystak. In conclusion, the novel formulation of ZHM nanocrysta-hased
ODTs was succesfully developed for alternative dosage form.

KEY WRDE: nanoayskl{s); ozl drug delivery; foorial design; dissolution; physiz| charadierzation.

INTRODUCTHN

Schizophrenda 8 a type of chronde mentd dsonder
involving a breakdown in the mlation between thought,
emation, and behavior, leading to faulty perception, inappro-
priate actions and feelings, withdmwal from reality and
personal relatonships by having fantsy and dehsion, and a
sense of mental frmgmentaton (1) K affects approsmately
1% of population all over the world (2). It may arke at any
age and affect women and men coegually (3,4). Patlens who
ame schizophrendc have to we antipsychotic drug treatment.
Howewver, 40% of patients do not show complance to
treatment because of imevemible adveme effects of antipsy-
chotics which are clasified firat and second generation (5-7).
Muoreover, long-term maintenance on the medication cawes
non-adherence of the drug treatment which is related with
relapae and hospitalization (8). Besldes, the oonventional
dimage forms, such as tablets and capsules, new formulation
approaches of the schizophrenda treatment are needad to
improve reliability of deliver medications (9). Orally
disintegrating tablet (ODT) technology has gaimed swccess
in recent yeam in pharmaceutical industry with s many
advantages, such as easy swallowing and increasing patient
compliance comparing with conventional tablet or Hoguid

! Diepartment of Pharmaceutical Technalogy, Famly of Pharmacy,
Gazi University, Ankara, Twkey.
? Zuleami Pharmaceicak [niernational, Istnbul, Turkey.
iTo whom correspondence should he addressed (e-mail:
meelehi S 1@gmailonm)
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dosage forme (100, Intake of ODTE does not require the wse
of water and this 8 an advantage for especially old people,
children, those who auffer from schimophrenda, dyphagia, or
central nervows symtem disemen, and disabled people who
may have difficuliies in swallowing solid deage forma (11—
13). ODTs can improve the adberence of the antpsychotic
drugs by increasing patient preference and providing easier
drug application which brings beneliis for both patients and
health care providers (14). ODTs are ako more cost-effecti ve
than the conventional medications as they reduce the relapse
which & a major coat in the treatment of schizophrenda (15).

Aprasidone i3 a second-generation antipsychotie drsg
and belongs to Blophamacewtical Classl ication System Class
IT, which means it has low water solubility and high
pemeability (16). Aprasidone has a high therapeutic effect
and well tolerability profile for schizophrends treatment {170
Benddes, ita oral boavalability increases 2-fold when it &
administered fed state [1819) The poor solubility and the
vartation between fed and fasted state of = prasidone limit the
formulation approaches and patient complance. To enhamce
patient compliance and bioavailability of the dreg, many
studien have been comduvcted with nanotechnological ap-
proaches, such as Hpid-bsed drug delivery systems, self-
emukifying dreg delivery systems, and nanocrystal containdng
solid phamaceutical dosage foms (1920). Nanotechnolo gy
in pharmaceutical development i really important to enhamce
oral bicavallabidity of the drug in schizophrenta treatment.
Nanoparticular systems that comprise particulates between
10~ and W0am sizes increase saturated solubility and
stability of low water soluble drugs as well as oral

18 A ) i A A af |
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volved in the regulation of akeletal and cardiac

High-sensitive troponin T increase after
hemodialysis is associated with left ventricular
global longitudinal strain and ultrafiltration rate
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Abstract

Background: Circulating troponin levels aye both stable and higher in patients with end-stage rénal
diseaze, even in the absence of aculd covonary Symdrome. These pationts commonly hawt underlying
caydiat problems that frequently Casee troponin elevation. The effect of hemodialysiz (HD) on troponin
lepels has not been well elucidated. Thues, inpestigated hertin o8 the relationship between the changes in
troponin levels along with left ventricular deformation and voleme depletion in patients with end-sage
renal Gisease.

Methods: Patients inclwded were between 18 and 80 vears of agé and wend receiring hemodialysis for
af least & months. High sensitive cardiac tropondn T (hs-c ThT) levels were studied in blood samples
taken af the begimming and end of HD. Tipo-dimenzional speckly trecking Strain imaging was wsed o
evaluate myocardial comfractifity

Resulita: Seventy patients (607 = 169 wars of age, 27 wimen) were included i study. The mtan
polsene Of slfrafiltration was S260 = 990 ml. A significant intréase i circulating ks-cThT levels
was obzerped, o well at a prowinent decriase in 6t ventricular global longitudinal Srain (GLS) after
HD (624 = 402 gl vz 668 = 48.6 ngll, p < 0001 and 20.1 = 3.6% 5. J68 = 3.8% p < 0.001,
respectively). Moreoper, wltrafiltration rate and GLS were fund as the strongest independent variables
in relation 10 the relatioe increase in ks<TnT

Conclusione: Hemodialvsis Can Cowse a Significant increase in ksTnT This can jenpardiazt the accu-
racy of clinical diggnoses based om hs-TnT measurements. GLS may e wied a3 g determeinant of this
hs-TnT increase. The inffwence of HD on the cardiovascular svstem should be Bept in mind o prevent
uppmnecessary inferventions. (Cardiol J 2020; 27, 4: 3T6-383)

Eey words: dialysis, high-sensitive, load, epeckls, troponin

Introduction muscle contractibity and cardiac troponine (¢Tn)

are being waed as senaitive and specific markers

Troponina {Tn) are structural proteine in- of cardiac injury [1]. Recently developed, new gen-
eration, high-seneitive cardiac troponin (ha-cTn)

Address for sorreapondenos: Seckan Unill, MD, 330, Atatlrk Chest Dioesssa snd Chest Surgery Edweation and Reasarch
Hospital, Eagitiren — SBanstoryum, Ankars, Turkeny, tel: +2054582472750, e-mail- unla sackaniipmail com
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Kepworde We describe the synthels of 2 series of Z-arylbenrimidazole dertvatives bearing sl fomemide functionality (da-d,
Carheonic anivpdnes Ta—c and 10} as well as bydroommic acld {15a-bj, carboxylic acid (16a-b), carboramide (17a-b) and boronlc
Eemamiezin ocd (22a-b and 26) functiomalites, which act as human carbonic anhydmse (hA, BC 4.2.1.1) inhibitors. The
Suionamide newly synthestred benzimidazole derivatives were evalusted against 4 physiologloally relevant CA 1sofomms
:”“’1"““‘:‘1 {hCA I, T, T, amd X1, and espectally the sulfomamide.containing benrimidmnles demonstrated Iniiguing In-
¥ hibiiory activity against temor assnclsied CA I and X0 with ¥ valoes in the range of 5.2-29.3 oM and
9.59-41_7 mM, respectively. Motably, compound 4c was the most potent and selecthee CA D (K = &6 nb) and XII
(F; = 9.9 oM) mhibiior with a significmt selectivity ratio over oytosolic CA 1 and 1 isofonss In the mnge of
3.4-352 In addition, compounds having hydrommic add (15a-b) or crboxylic ackd (16a-b) functionalities
resnlted in greater selectivity ratins for CA DGO over CALD In the range of 4.1-121.5 although with & values

I |lower micromolar potency (K = 0.36-{0.85 pM for CA DL/
1. Imtroduction and alsp for the treatment of alttude sickness [1,45]. However, in

The carbomic anhydroses (CAs) are ubiquitous memllosnrymes,
which catalyze the reversible hydration of OOy, into protons and bi-
carbonate [1]. CAs are invalved in many physiological and pathological
processes such as mspimton and transport of C0v and bicarbonate
betwesn metaboliring Hssmes and lungs, homeostasis of pH and CO;,
secretion of electrolytes in varioas tissues and oogans, biosynthetic re-
actions (ie., gluconeogenesis, Hpogenesis and ureagenesis), bone ne.
sorphion, clrification and tumor growth [1]. Therefors, many CA dso-
forms participating these processes are crudal as therapeubic targets,
and their inhibitors have great potential for pharmacological inter-
vention with a wide range of ailments swch as edema, glancoma, obe-
sity, osteoporosis, cpilepsy and cancer [2,3]. To date, 16 distinct
mammalian o-CA isoforms identified including homan isoforms [41.
These CAs can be clasified as cytosolic (CA 1, CA IL CA TIL CA VI and
CA XIII), membrane bound (CA IV, CA D CA XTI CA XIV and CA XV,
and mitochondrial (CA VA and CA VE], as well as one isoryme is s=-
creted in saliva (CA ¥T). Among them cytosolic hCA [ and 11 are uhi-
guitoas isoforms, and inhibitomns of these isoforms are mainly used as
antiglancoma dmgs, dinretics, antiepileptic dregs, antiedema dmgs,

recent years, hCA IX and X[ soforms have been the main focus of
cancer research [6,7]. Forinstance, hCA IX is found to be overexpressed
in hypoxic tumors whereas it i not abundant in normal tissoes [B].
Hypoxic conditions regulate the expression of CA IX through the hy-
poxia inducible factor 1 (HIF1) cascade, which controls the external pH
to support an acidic extracellular microenvironment swited for hypoxic
tumor cell survival and proliferation, bat detrimental to normal cells
[91. In a similar way, another tumor-associated isozyme hCA X1 de-
creases the extracellular pH cooperating with hCA IX [10]. Since hCA
DLXI are reported o play an important role in the progression of
mmor growth and meiastasis, they have been anticipated as potential
targeis for the development of nowel antineoplastic agents. However,
the main chstacle for developing new cancer therapeutics by argeting
hCA 1K occurred as a result of the nonselective inhibition of hCA 1F
I1 isoforms, which was envisaged as the main resson for the umwanted
mide efects observed with thess nomsslecHve inhibitors [1,5]. The ons
and only sulfonamide derivative SLC-0111 (Fg. 1) with high selectivity
against CA IX isoform has entered o clinical trials alone for solid to-
mars [11] or as a combination thempy for panoreatic doctal cancer
nz.

* Cormesponding author at: Department of Pharmaceutiml Chemistry, Faculty of Pharmacy, Gazl University, 06330 Etler, Ankara, Toriey.
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SERS mappingt
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In this shedy, we present a dsposabie and nexpensive paper-e gold nanogs tic i -em bedded caliulone
manafibeil substrate for the rapgd enumeraion of Eschenichia ool £, coli using serface-enhanced Raman
scattering {SERS) mapping. A disposable SERS sulstrate was Smply canstruc ted by mixing CMF and gold
chiloride solution at 120 *C ina water bath The appBcation of the resuliing subcrate was canied out by
ervichment and SERS detection of E. coli. To this end, fhe spherical gold nanoparticle -embedded
callulote nanofibel sulbetrate was umed a0 8 seavenger for E. ool Affer the target bacteria E ooli were
separated from the matrix v ofented antibodies, the sandwich asay procedune was caned out wEing
55-dithiobis-{ 2-nitrobenscic: add] (DTHNE]-coated Au nancrod partides that acted ax SERS mapping
probes. The: distribution density of DTHE was demonstrated visually using SERS magping and the assay
was completed in ane howr. The cormelsfion betwesn e E. ool and SERS mapping signals was found ta
b Ervmr within the range of 15 cfu mL™! 1o 15 « 107 ofu mL™L The Bmit of detection for fwe SERS
R Epang assay was determined to be 2 cfu ML The sslec Bty of the developed method was sxamned
with Microoocous buelews ML lebews), Bacillus subdilis (B sibdlis) and Enterobacker asrogenes (£
aerogenes], which did not produce any Sgnficant esponse Furfermaone, the developed methiod was
ewmhated for defeding E cali in arffidally cotaminaied samples, and the resulls were compaed with
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1 Introduction

Bacterda are the key to the protection of ecologleal balance.
Some bacteria are found In human body systems and play roles
In the digestion of nuirlents, secretion of growth factors, and
protection of the body against pathogenke microorganisms.
These bacterda are nomally harmless and even useful In the
body pans they colonize. However, they have the potential to
cauge Infection when they spread 1o different areas from thelr
ratural envimnment, and some specles cauge serlous dizeases
In humane, such az pestie (Yersinla pesris], tuberculosis (Mycs-
Bocterium  tuberenbei), cholem (Vibrs  dwlerse), anthrax
(Faeilbe antkrnsei) and food poleoning (specific types of
Ewherichia coll (E coll) and Sabmoneila)."™

“Depiroment of Nasaecknolegy, Facsly of Sclewce, Hiaw nepe Dnbesmity, Regepe,
B, Ankara, Turkey
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iwoese o Hheee pila e -coumnting method.

There are zeveral methods to detect bacteria In water and
food spurces in order to protect human health. Traditional
methods of bacterla detecton are elow and requle mo
manusal gkills compared to rapld analysis methods, Because
rapld and senzltlve dlagnosis Is eritieal for patlent lfe, many
rapld analzis metheds, such as lleorescence spectroscopy,*™
sufface plasmon resohance (SPR)S ensvine-lnked |-
sorbent assay (ELISA)" Immuncsensor-based methods™"
pobmerase chaln reactlon (PCR)™® guariz crystal milerobal-
ance [(QCM),**  electrochemical methods™ and surface
enhanced Raman spectrometry [SERS]™™ have gained more
importance In recent years.

SERS |z a powerful analytleal method for blokgleal analyte
detection. The analyte iz determined at lower detection limits
with high spectral ldentlficatlon. The fabricatlon of SERS
substrates Iz essential for detecting amalytes In a fast and
effective way. The subztrate should be uniform and reprsduc-
ible imorderto malntaln the enhancem ent effact over the whale
surface ™ A rough conductive materlal surface Iz required for
the obeematlon of SERS shnals. Due to e chemileal stabiliy,
gold (Au) Iz a frequently chosen matedal for SERS substrate
labrication. Manoparicle-baged SERS substrates havealzo been
developed using diferent kinds of manoparticles, such as
maghetle, Au, slher and graphens, o detect pathogenk
bacteria, == Alt hough SERS can be used for label-free detection,
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Electras pinning process hias gained importance in the production of wound dressings in recent
years The wound dresaings prepared by elesctraspinning roethod provide many advantages
aver conventional woumd dressings, The aim of this study was to assess the histalogics],
hinchemical, and immunchistochemical evalaation of collagen/daxycycline loaded nanafibar
wound dressing in both acute and chronic wound healing. Full-thideness wound model was

Keywards: created on rals and rats were divided in two main groups: normoglycemnmic [acule) and
Collagen hyperghycemic {chronic) groups. Each group was divided into three sub groups: not treated
Deayeyelime (cantral) group, treated with nancfiber wound dressing group and treated with commercial
Nanafiber product group. Wound clesure rates were measured. Oxidative svents were investigated by

biochemical analyses. In addition to histological studies, matrix metalloprateinase, tissue
inhihitor of metalloprateinase, vascular endathelial growth factor, basic-fibroblast growth
Tactar, and von Willebrand factor levels sere investipated with immunohistechemmical stsdies,
Aocording vo the biochemical analyses, it was coneluded that the nanofiber wond dressing
helpetaincreaseantiaxidant capacity and decrease lipid peroxidation, immunchistech emical
studies showed that nancfiber wound dressing enhanced angiogenesis and shortened the
inflammatory phase. [t was concheded that an effective and safe prototype nanafiber woaund
dresaing, which has similar wound bealing elfect (o the commercial product, has been

Orridative stress
Wiound healing

dewvelaped tobe used in acute ar chronic wound weatment.
% 2013 Elsevier Lid and 1581, All rights reserved,

ig & dynamic and cormplex procesa [2). An immune response is
initiated to repair the damaged tissue after any tissue damage
ar disease, Ifa wound oocurs, the body is very reactive to close

1. Introduction

Wound healing is the development of damaged tissue or
wrgians due to various fctors through hemostasis, inflamma-
tion, proliferation and remodeling phases [1]. Wound healing

* Correspanding author,
E-mail address: acarturk@gazledu tr (F. Acartiirk).
hetpsfdoi arg10, 10165 burns 201902013
0305-417%6 2019 Elsevier Lid and I5EL All rights reserved

the wound and protect it against infections. Following an
injury, clotting begins to rapidly stop bleading (hemaostasis) in
the wound area. During hernostasiz, blood flow in the blood




Jemumnal af Pharmacetical banasation
hatpedaiong 101 00751 2 247-019-09383-7

ORIGIMAL ARTICLE @
" " . Check far
Effects of UV Exposure Time on Nanofiber Wound Dressing updates
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Abstract

Purpose Electrospinning and nanofiber-based products have bocome popular in many areas in recent years, The increase in
product range has brought variouws necessities such as sierilization, Conventional sterilization methods can be applied to
nanofiber- based products. However, their effocs on different properties of nanofibers must be carefully evahated,

Methods In this study, the effects of ultraviolet (L) exposure time on the average fiber diameter, contact angle, mechanical and
hipadhesion properties, and dreg content of the nanofiber wound dressing were investigated.

Results The duration of exposure time for 1 and 2 h did not cause any significant changes in the properties of the nanofibers
However, the 3-h UV exposure time significanty reduced the contact angle and tensle sirength values {p <00035). The steriliza-
tiom efficiency on both the: fluid thioglyoolate medivm and e soybean casein digest modivm was deemuined to be sufficient for
2 and 3 h of sterilized samples.

Conclusion This study showed that UV sterilization can bewsed for the sterilization of nanofiber products without damaging the

memibrane properties. On the other hand, the TV exposure time must be carefully determined

Keywords Manofibers - Electospinning - UV exposune - Sterilization

Introduction

Electrospinning, which gained importance recently, is a novel
nang/microfiber production technigue. Manofiber membranes
can be prodwced with this technigue from nateral and synduet-
ic polymers or their mixiures, Membranes and nanofiber-
based materials are suitable for use in many different amcas
such as fikmtion, textile engineering, or biomedical applica-
tions due to their unigue properties [1-3]. Some of the
nanofiber-based final products especially wound dressings,
tizase engineering, or implantable biomedical products which
ane applied directly onto the wound or into the body must be
sterile [4]. Although smndard sterilization procedures ame
available for many matkerials today, there is no standand pro-
codure for materials prepared from nanofibers, Therefore,
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sterilization method should be selected carefully, because the
sterilization process may affect the product performance.

Manofibers can be sierilized wsing different sterilization
meethods. The comman sierilizaton echnigues such as steam,
gamma, ethylene cxcide (E40), orultaviolet (LW ) sterilization
can be alko wsed for the serlization of the nanofiber-based
products [ 5, 6]. In addition to these methods, ozone gas treat-
meent, which did not change the mechanical and physicochem-
ical properties of nanofib er scaffolds, can be used for sterili-
zation [T]. Each method has its own advantges and disadvan-
tages, Steam sterilzation is a simple and effective process, and
the maenial is in direct contact with saturaied sieam under
pressune, A though this process kils all microorganiams, high
temperatures { 121 4 134 *C) and moisture can be a problem
fior heat- or water-sensitive materials. These high emperatures
can also affect the mechanical properties of nanofibers. It was
shown that the elongation at break wales of polyethylene
terephthalate nancfibers reduced significanty at the end of
steam sterilization at 121 *C for 15 min [5].

Giamma serlization process can be applied for different
products [E]. This sterilization method is generally used for
sterilizing disposable medical devices. (GGamma radiation may
pass the packaging material and kill microorganisms by

€1 Springer
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ARTICLE INFOD

ABSETRACT

Floating gastro-retentive delivery sysbems can prolong the gastric residence providing sustained drug release. In
this study, we report on self-inflating effervescence.based electrospun penofiber membranes embedding poly-
ethylene oxides/sodium bicarbonate st Alms. In this system, sodiom bicarbomate results in an effervescence
effect by cresting carbon dioxide gas upon contacting an ackdic gasiric flutd, with the resubting gas bubbles being
entrapped within the swellen network of mancfibers. Eusdragit Bl and RS polymers are utllized 2s 2 host material
to manipulate release kinetics of Incorporated drops. Pramipecls, a common medication for chronlc Packinson's
dissase (PO, 15 wed as a model drug. Uniform and bead-free nanofbers with diameters of ~300 nm were
obtained. Although foating nanofibers initalky exhibiied high water contact angles (WOCA ), water droplets wers
quickly absorbed Into the serface and the WCA demessed to 07 within &0 5. Floating by tme, total floating
time, swelling properties and drog relesse were bmvestigated both In a stmulabed geside fubd (ped 1.2
buffer solutlon) and n 2 simubted intestinal futd (pH 6.8 buffer solution) at 37 *C. All floating oanciflber
fonmalattons began to foat mstantly with neady zero floating lag tme and did not sink tnte the schation even
after 34 b By comparison, the same fomoolations withowt sodivm bicrbonate cast films oould not malintzin
contimmous flcating beyond 15 min. The floating nanofber pouches presented lower initial relese of between 20
and 57 %, compared to that of non-fAoating nanofiber ponches (40-82% within 2 h). Clearly, fcating nanofibers
reduced the initial burst relezse and provided sustained drog release, This demonstmbes the potential to resalt In
‘once-a-day” oral introduction of drugs that pomeally must be ken frequently. PAervescence-hased floating
nanofibers present a novel and promising prototype delfvery system for the drug delivery innthe opper gastro-
Indrctingl (GI) tract

1. Imtrodwction

some drugs, such as badofen and metformin HECL, their main principal
sites of drug absorplion are sither the stomach itself or the upper part of

Oral drug delivery is the prefemred route of drog administration
becaese of its nonimvasive natare, ease of uss, higher patient com-
pliance and cost-efectivenss (Viswanathan et al, 2007). Ol dmg
delivery with controlled relesse kinetics is effective for chronic dissases
with frequent dosage consumption. To reduce the drug concentrabion
below the toxic level in plasma, controlled drog delivery systems can be
appromimated by mulbple administrations of immediate release for-
mulations (Moodley et al., 2001). An important controlled drog de-
livery system in oml formulabons is the gastro-retentive delivery
system (GRDE) (Malik et al., 200 5x; Simgh, 3000 Strewbe ot al, 2006).
The use of GRDS can resist contractions and peristalic waves in the
stomach and show the sustsined release of dregs in the gastric en-
vironment {Awvasthi and Kulkami, 2006). Therefore, increasing the
gastric residence Hme of some drugs that are stable at the acidic pH in
the stomach or upper Gl tract could increase their bicavailakility. Par

* Cormespomding author.
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small intestine and these drugs are significantly degmaded in the oolon.
Thersfore, the gastric retenbon property is highly beneficial to deliver
those drugs for an extended time period (Mamdal et al, 20161 Ap-
proaches for GEDS development include the floating drug delivery
system (FODEY or the noa-floating system [mucoadbesive, swelling, or
high-density systems). FDDS cn be developed (Reddy et al., 30030
either by an effervescent or a non-efervescent system (hydrodynamical
system, alginate beads or matrix layersd blets). Whils the noo-effer-
vescent FDIS unses a swelling system, the efervescent FDDE is for-
mulated such that when in comtact with the acidic gasiric flaid (H
of —1.5-3), 00y gos is generated and becomes entrapped in swollen
hydrocolloids, providing buoyancy to the desage form (Singh, 2000).
Fibers with homogencus or complex structures formed by the
electrospinning method have been reported o provide excellent con-
trolled release of drugs and other functional molecules (Ham =t al.,
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In vitro and in vivo evaluation of microneedles coated with electrosprayed
micro/nanoparticles for medical skin treatments
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ABSTRACT

Aim: Microneedles (MMs) create micropunciures and deliver drugs of nutrients deep into skin
layer. We demanstrated that MNs, coated with electrosprayed nanopartices loaded with func-
tiomal molecules, are weful for transdermal delivery.

Methads: Bectrospraying was utilised to generate drug-lonaded nanoparticlss and to create uni-
form coating on MNS Process parameters and release kinetics were evaluated in witro. The
i whve efficacy of insulin-coated MMs was investigated wsing disbetic rats.

Results: Elecrosprayed micra/nanoparticles loaded with dye or insulin were coated on MNs
with particle size of 515+ 286 and 522 + 261 nm, respectively. Optimally coated MNs resulted in
=70% transfer rate into porcine kins Insulin-coated MNs were applied to diabetic rats resulting
im reduction of blood glucose levels fluctuations, compared to suboutaneous injections
Condusions: Bectrospraying is shown to be an effective method to coat Mis with dreg-loaded

nanapartices. Coaed MNs provide a promising pllatform for cosmetic, drug and protsn delivery
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KEYWORDS

Bt spraying. edectminy-
dmdgmamic stomsason,

siar, deug delvesy

applicati ons.

1. Introduction

Microneedles (MMs) are one of the best options for
painless drug delivery via skin penetration because
they have several advantages owver conventional hypo-
dermic needles (Gill and Prausnitz 2007}, such as min-
imal irmvasiveness, reduced infection risk, ease of
administration, reduced skin irritation at and near the
injection site. Another skircbased delivery approach is
the trarsdermal drug delivery (TDD) wherein drugs
loaded in patches placed on the skin diffuse through
the top skin surface [stratum comeum) to introduce
the drug molecules into the blood stream. The
patches are non-imvasive approach and quite easy to
use (Mejad et al. 2018). However, because TDD wses
diffusion through the skin layers, it requires a relatively
large dose to be effective and it is very challenging to
deliver advanced large drug molecules.

Microneedles do present some potential issues,
such as local inflammation on sensitive and alergic
skin, and the possibility of broken MN tips that may
be left under the skin. Broken MM tip issue @n be
avoided by using stainless steel MMs instead of silicon
MMz, and local infllmmation can be minimised by

using smaller MNs [Escobar-Chavez et al 2011). The
height of the MNs affects the level of pain stimulation
related to the penetration depth into the stratum cor-
neum (10-20pm), the epidemis (~100-200 pm)} and
the demis (~1-2mm} MMs with height of 1.5-2mm
are routinely used for treating ame and scars, while
shorter MNs with height of 0.5-1.0mm are wsed for
treating aging skin and wrinkles (Singh and Yadav
2016, Iriarte et al 2017). If epidermal cells are targeted,
relatively short MMs (200-300pm) are suitable. For
other medical treatments, longer MMs are appropriate.
Usually the treatment process is painless with MNs up
to 0.5mm height, but it is also a function of the epi-
dermis thickness of the individual recsiving treatments
(Singh and Yadaw 2016L A simple but limited
approach s to use an array of solid MNs to oeate
small holes on strabum corneum of the skin through
which drugs from a topical formulation can diffuse
into the skin more efficiently than from a transdermal
patch. More complex approaches, such as using hol
low MHNs for drug injection and dissolvable MMs for
the patient’s convenience as an easy one-step process,
have been reported to deliver insulin, heparin, anti-
cancer agents, gene thempy vectors and vaccines
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Electrospun metronidazole-loaded nanofibers for vaginal drug delivery
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ABSTRACT

Objective: To develop and charactesize innovative vaginal dosage forms for the treatment of bactenial
vaginosis (Bv]

Significance: This study is the first comparative evaluation of the metronidazole METHoaded pohwvimd-
pyrrolidone [PVP) nanofiber fomulations on BV treatment. Vaginal nanofibers are one of the patential
imnovative dosage forms for BY treatment because of their flaxible, mucoadhesive, and easy application in
vaginal application which can be applied by the mucosal route.

Methods: Blank and MET-Joaded PVP solutions were prepared at three different concentrations (10, 125,
15%)] for produce nanofiber. The suitability of the viscosities, surface tensions, and cond uctivity values of
the solutions used to produce nanofibers for the electrospinning process has been evaluated. Scanning
elactron microscopy, mucoadhedon, permeability, Fourier tmnsform infrared spectroscopy. differential
scanning calorimetry, and drug release tests were performed to reveal the physical, chemical, and pharma-
ceutical propeies of the nanofibers. Mechanical properties, and contact angle of the fibers were also
determimed. Gel and solution formulation s cont aining MET were prepared for comparative studies.
Results: All polymer solutions were found to be suitable for electraspinning process. PVP con cenitra tion
directly affected nanofiber diameter mechanical, and mucoadhesion properties of manofibers. The release
profiles of the dug from the nanofibers were similar for all comcentration of PVP and release from the
fibers was rapid The pemeability coefficient of MET fram nanofibers was increased more than gel and
solution formulations.

Condusions: Vaginal use of MET-loaded nanofibers has been shown to be a potential drug dedivery sys

tem for the treatment of BY.

Introduction

Bacterial vaginosis (BV) s one of the common genital situations
hawe seen in females of childbirth age [1.2]. BV s associated with
preterm labor, pehic inflammatory disease, choricamnionitis, and
bacteremia and is the most common reason for vaginitis and
vaginal discharge [3]. BV can be treated by using nitrodmi dazole-
derived antibiotic metronidarole (MET), which exhibits broad-
spacirum acthity against various probozoans, mast gram-negatie,
and gram-positive anaerobic bacteria [4]. MET is an internati onally
wide-usage drug with antibacterial and antiprotoroal properties
with appropriate pharmacokinetic properties and minor side
effects [5]. Local MET concentration in the vagina may be uwseful
in cases of refractory infection with susceptible protoroa and bac-
teria [6]. Local application of MET is more preferred than the aral
route, specially due to adverse effects during pregnancy and lacts-
tion [7]. There are clinical studies on various dosage forms such as
gel containing MET for wvaginal adminisration. Gel [8] vaginal
mucoadhesive tablet 5], ovule 101 mucoadhesive film [11] tablet
[12], and suspensions [13] have been used for the vaginal admin-
istration of MET. Sobel et al showed that vaginmal MET provides a
significant reduction in the recurrence rate of bacterial vagino ss
(Bv) [14] In a study comparing vaginal gel and oral formulations
containing MET for the treatment of BV, it has been found to be
nearly close treatment rate [15]. It was observed that MET contain-
ing  Pluronic F127 and Pluronic 68 thermosensitive gel

formulations did mot affect the vability of the cells and did not
change the morphology of the vaginal tisuves [16] MET was
found to be more effective than placebo in a study comparing
locally vaginal tablet, gel formulstion, or oral wse [17]. Fewer
gastrointestinal side effects were observed in the vaginal regimen,
although the effectivensss of MET vaginal and oral regimens is
similar [171 In another study, administration of MET 0.75%) vaagi-
nal gad twice a week for Amonths decreased dgnificantly the din-
ical recurrence rate during the treatment peried [14]. Vaginal film
farmulations con taining MET for the treatment of BV are designed
to prevent problems, such as low bicavailability, leakage observed
im conven tional therapy [18].

Manospheres, nanovesides, nanotubes, and nanofibers are
some of the nanostructures that can be loaded with antimicrobial
agents [19]. Manofibers can be produced wsing various technigues
such as solution blowing, centrifugal spinning, pressurized gyr-
ation, phase separation and electrospinning [20]. Pressurized gyr-
ation and centrifugal spinning methods hawe advantages such as
large-scale production, simplicity, low cost, and high efficiency
and prevents the use of high woltage [21,27]. The o ectrospinning
method is the most common method for nanofiber production
under atmospheric conditions and room temperature from many
natural and synthetic polymers [23,24). Electrospinning is an imex-
pensive method to produce nanofibers which were ranged from
nanometers to micrometers [25] This method can be wsed alter-
natively to achieve a lower fiber diameter [26] In addition, like
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ARTICLE INFO ABSTRACT

Kiepannic The present stmdy demonsrated the application of gemctabine hydmochloride (GEM) loaded Hpid polymer
Cemmemnlme pdrod e Biyberd 4 man opastic s (LPHM) for ghe onhancement the chemathenpeotiz response G EM, wiich & an ant- o mer
Lipid pedymer hybeid sumeputclas drug, ts Srequenty ot bized for the reament of non-small cell lung cancer, breast cancer and pancreatic cancer.
21-"_:1'_":‘ GEM loaded LPHMS were formed and examined for phasmaroldnede profile and in vive antcancer actvity.

Modiflad double smmldon sohent evaporatton meshod was snployed in the preparadon of the LPHN:
Cymtoxkdties of the GEM loaded LPHNS formulaton were ewaluated on MOF-7 and MDA-MB-231 cells by MTT
assap Pharmacokonedes and in vive antcancer eficary stodies were condoeed following intraped mneal ad-
mintstmtion in fmal Spragoe Dawdey rais

In whvo pharmarolined © stodies {0 ras addbied fe advantage of the GEM laded LPHMNS over commeencial
prodoc Gemin® and she GEM loaded LPFHMNS had longer crenlation fme. The half Hie of GEM in LPHMs for-
o lation was notable advanced (4.2 folds) comparing to commendal prodoct of GEM fnathve] Thess find ings
indicaterd that GEM loaded LPHNS can be meed for enhand oy anttmmer efficary for breast cancer teatment

LR ]

1. Introdwction

Cancer is a complicated and highly heerogeneows disesse chars
aderized by the umomtrolled growth of abnormal cells in the bady.
Amang the types of cancer, bresst cancer is the mast commonly disg-
nassd type of cancer and ranks second for cancer-related montality in
femal e (Eloy et al, 20 7; He et al, M 7). Although chemotherapy is
generally used in breast ancer trestment, #t often @uses drug res
sistance, which decreases the efficacy of chemotherapy. Despite ermific
advances | breast cancer trestment sHll remans & & considerable chals
lenges due to metastasis and develpment of drug resistance (Almad,
2013; Eovalchuk et al, N0, Therefone, development of mane = ffec.
tive nano-sized drug delivery systeems is important to enhance the
clinical ouicome of breast cancer treatment.

Nanopartioulate drug delivery systems make an outstanding con-
trilbution i the advancement of drug delivery in breast cancer (Shavi
et al, 2006; Shen et al , 201S; Xu ot al, 215 The nanopantioulsts
drug delivery system can effimdously save drugs from ey matic de.
gradation, alter their Hood circulation and also deoease side effects of
drugs (Flooghby et al_, 2001 Narvelar o al, 200 4). Palymeric nang-
particks and lipasomes are two major drug delivery approaches of
nangcecamiers, which have besn employed for anticancer drugs (Dake
et al, AE; Yalcn et al, 2018a). Both pohmeric nemoparticles and
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T posomees havee their own sxchusive advantages. Por sxample, lposomes
are  highly bismmpatible and biodegrsdshle nano-camriers
(Handiansyah et al, 2014; Seroombe et al , 21 5) while pol ymeric nas
noparticles exhibit high structural integrity, stability during stomge,
and mntrolled relesse capability (Hadinoto o al , 2003). However,
polymenic nanoparticks and lipasomes also have their own limitations.
Low drug encapsulstion =ffidency for hydrophilic active ingredient
and polymer cptomxidty are among the limitations of polymeric na-
noparticles (Date et al., 201 & Mandal =t al, 200 3} In comparisan with
polymeric nanoparticles, liposomes have low structural inge grity and
low stability during storage (Cheow and Hadinoto, 200 1; Yaldin et al,
A1 8a). However, both lipmomes and pohmeric nanoparticles have
some oommon limitatons in erms of mpid drug difusion and lealage
(Tahir = al, 217} Nowadays, lipid polymer hylbrid nanoparticles
(LPHNs), a new category of therapeutic nanocarriers, have armived 2= a
pramising drug delivery sysiem to overcome the passible dewhadks
and to integrate the effective festures of lipaomes and polymeric na-
noparticles (Waleskar, 2018; Zhang ot al, 20 5). In comparison with
lipostmes and pal ymernic nanopartides, LPHNs display advanced drug
en@prulation, modulated drug releass, and enhanced ellular uptake
{lin et al, 2017) LPHNs are core-shell nanoparticle structurss con-
sisting of polymer cores and lipid lipid=PEG shellk, which have bioe
mimetic advantages of phospholipid shell and ardhitectural advantage
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Background/aim: We almed to develop a mpid methed to epumerate Listerta movocyfogens (L. momocyiogenss) atilizing magnetlc
nanoparticle based preconcentration and surface-enhanced Raman spectroscopy measurernents.

Materials and methods: Blological activities of magnetic Au-nanoparticles have been observed to have the high Mocompatibility, and a
mmple iImmunosensor modal has been designed to use avidinattached Au-nanoparticles for L monocyiogenes detectlon. Staphwocoocus
muress (5. murens) and Sabwmonela typltimeeriem (5 tephimeeriem) bacterta cultures were chosen for control studles. Artimilcrobial
activity shadles have been done to ldentify blo-compatibility and bo-characterization of the Au-nanoparticles Inour previous stady and
capturing efficlencies to bacterial surfaces have been also Imvestigatesd.

Besults: We constructed the calibration graphs In varlows population denstty of L. mosocylogeses as 2.2 x 10" to 2.2 % 10 cfis' mL and
the capture efficlency was found to be 75%. After the optimization procedures, population density of L monocyogeses and Raman
signal intensty showed a good Inear cormelation (B2 = 0.991) betwesn 10 to 10¢cfnml L monocyiopenss. The presented sandwich assay
provides low detection limits and limit of quantification as 12 cfw'mL and 37 cfu’mL, respectivaby We also compared the experimental
results with reference plate-courting methods and the practical utility of the proposed assay Is demonstrated using milk sarmples.

Conclasion: It 18 focused on the enumeration of L menocytogeses In milk samples and the comparision of resdts of milk analyss

obtained by the proposed SERS methed and by plate counting method stay in food agresment. In the present study, all parameters
wene optimized to slect SERS-based immunoassay method for L menocwiogeses bacteria to ensdre LOD, sslectivity, preciston and

repeatablity.

Eey words: Immunomagnetkc separation (TME], surface-enhanced Paman scattering { SERS), Listeria monocytogenss (L. monecy fogenes)

1. Introduc tion

Listeria monocyiogenss (L. monocylogenes) is a crucial
foodborne pathogenentailing disease. L. monocytogenes
can grow and develop even at refrigerator temperatures
and is a major problem, especially in ready-to-eat foods.
Listeriosis illness is caused by contaminated foods with L.
monocytogenes [1]. Raw milk is known as an important
source of L. morocytogenes. In 1986, Hayes et al isolated
thisbacterium from 12 samplesfrom 100 raw milk samples
inUSA [2].

Rapid pathogenic bacterial diagnosis has been applied
to conduct measurements in biological and food matrix
[3]. Up to date, different method has been applied by
several research group for enumeration of pathogenic

* Correspondence baslimi@gazleditr

bacteriaespedally L. monocyiogernes using polymerase
chain reaction immunoassay [4.5], electrochemical
sensors [6-8],  bioluminescence [9,10], DMA-based
sensors [11,12], ELISA [13,14], surface plasmon resonance
[15.18], fluorescence [17,18], surface-enhanced Raman
scattering (SERS) [15-21]. It was indicated that the
reported methods were optimized to select proper system
usage to obtain selectivity and predsion, there were some
problems such as poor sensitivity and long experimental
procedures, Also, the enumeration of pathogenin food
matrix is problematic [22]. Therefore, new analytical
methods are required for the detecting of pathogens
and other biomolecules in food matriz. Recenthy
immunomagnetic separation (IMS) overcomes the matrix
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ABSTRALCT ARTIOLE HISTORY

A new stevoidal alkaloid, michainine (1), was bolated from Resceieed 20 Apal 2000
Frivillaria michallyvskyl Fomin, along with nine known compounds  Accepied 10 June 300
2-10 of different dasses, induding ribonudeoside, steroids, and

fatty acids, which were isolated for the first time fiom this plant. =~ MEYWORDS

Their structures were eludidated through estensive speciroscopic mllll I
techmigques, a5 well as by comparing the data in the literature wich buterscholnes-
Furthermorne, the dichloromethane faction of F mibchalowsky — -iirma:; activity
showed a positive butyrylcholinesterase inhibitory activity, along

wiith mon-cytotoxicity against 373 call lime.
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Fritifarie michailawviky Faren Michainine (1]

1. Introduction

Fritillaria is a large genus of the family Liliaceae, which consists of approximately 100
species (Akhtar et al 2003). The species of this genus mainly distribute in temporal
regiors of the northem hemisphere from the Middle East, through Europe, and Morth
America to Central Asia. 41 species of Fritilario genus are natural habitants of Turkey

CONTACT Muhammad gbal Choudhary ) ighalchoudharpdiorsedu; Bilge Sener () bilgesener! 1@gmail.com
) Supplemental dats for this artick can be accesed 8 bt/ ciong/ 101080/ WT86419.3120.1 T84S
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Introduction

Foodstuffs  could

ABSTRACT

Investizgation of the effects of turmeric on the pH and microbiological quality of the meatballs
was aimed in this study. 2% and 4% turmeric was added to the meatballs, and these samples
stored at refrigerator temperature. pH values, total aerobic bacteria, total coliform bacteria,
lactic acid bacteria and Stophylococcus oureus counts of the samples were followed at daily
intervals for five days. As a result of the analysis, it was shown that Total Aerobic Bacteria
counts of the turmeric containing groups were lower compared to the control group. pH value
of the 4% turmeric group was found lower than the control group. It was found that the Total
Coliform Bacteria counts of the 4% turmeric group were lower when compared to the control
group. As a result, the addition of 4% turmeric to the meatballs is effective on the
microbiological quality of the meatballs.

Key Words: Food safety, Meatball, Microbiological guality, Turmeric

Gz

Bu caliymada, zerdecahin kdftelerin pH'st ve mikrobiyolojik kalitesi dzerindeki etkileri
incelenmesi amaclanmigtir. Kiftelere %2 ve %4 oranmda zerdecal ilave edilmistir ve ornekler
buzdalabi sicakhifnda muhafaza edilmistir. Orneklar pH, toplam aerob mezofil bakteri, toplam
koliform bakteri, laktik asit bakteri ve Stophylococcus owreus saylan agimndan bes gin
siresince analiz edilmistir. analizler sonucunda zerdecal kullamilan gruplarin Toplam aerob
Mezofil Bakteri sayisimm kontrol grubuna kiyasla daha disik duzeyde oldufu gérilmistir. %4
Zerdecal igeren grubun pH deZeri kontrol grubundan daha dogik oldufu bulunmustur.
Kidftelerden %4 zerdecal igeren grubun Toplam Koliform Bakteri sayisiin kontrol grubuna
kiyasla daha disik defere sahip oldufu belifenmistic. Sonug olarak, kiftelers %4
konsantrasyonda zerdecal ilave edilmesinin koftelerin mikrobiyolojik kalitesinde etkili cldugu
Edrilmiistir.

anahtar Kelimeler: Gida givenligi, K&fte, Mikrobiyolojik kalite, Zerdecal
radiation, non-thermal applications such as high
hydrostatic pressure are used in the food industry
be contaminated by to prevent the dewvelopment of speilage and

microorganisms such as bacteria and fungi. These
microorganisms may cause undesirable changes
in the taste, smell, color, sensory and structural
properties of food (Lucera et al., 2012; Unver and
Celik, 2017; Yarah, 201%9). Various preservation

methods such as fermentation, drying, heat

treatment, organic acid application, UV ionizing

pathogenic microorganisms in foods (Davidson
and Taylor, 2007; Farkas, 2007; Unver and Celik,
2017; Belibagh and Ersan, 2018). In recent years,
there has been a significant increase in the
preservation of food with natural additives due to
consumer concern about synthetic chemicals
used in foods (Lucera et al., 2012).
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Piyasadan Temin Edilen Bazi Cemen Tohumu Orneklerinin Avrupa Farmakopesi

Olgiitleri Agisindan Degerlendirilmesi®

Evaluation of Some Fenugreek 5eed Samples Obtained from the Market in Terms of European
Pharmacopoeia Criteria
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0z

Girig: Cemen |Trgonsaiis foenum-graecum L) tohumu baharat ve pda olarak tiketiimektedir. Aynca Avrupa Farmakopesi [5.6) ve
Tirk Farmakopesi'nde [2017) de yer alan Gnemli droglardan biridir. Ancak Glkemizde farmakope standartlanna uygun gemen
tohumu bulmak pek mimkiin degildir. Dolapsryla drogu tbbi amagla kullanmak isteyenler gogunlukla aktardan temin etmektedir.
Aktardan alnan gemen tohumlannm farmakope standartlannda olmam beklenmemekle birikbe, bu konuda herhangi bir
aragtirmaya da rastlamilmamigor. Bu nedenbe Tirkiye'deki 12 farkh aktzrdan pemen tohumu temin edilmis v farmzkope
uygunlugunun aragtinlmas: amaglanmagtr.

¥amtem: Analizlerde Avrupa Farmakopesi |{9.6] icerisindeki “Cemen Tohumu [Trigonella foenugraeci semen|” monografi referans
ahnmigtir. Gemen tohumu monosrafinda yer alan tim analizler mongrafta tarif edildizi gibi yaplmigtir.

Bulgular: Mikroskobik znaliz, ince tabaka kromatografisi, kurutmiads kaypp, toplam kil miktan deney sonuglan farmakopeye uygun
bulunup, morfolojik analiz sonwglarinan bir kisma ve gisme indisinin uygun olmadif tespit edilmistir.

Sonug: 12 farkh aktardan temin edilen gemen tohumue Grmekler Gzerinde yamilan analizlerin sonecuna gore, drmeklerin Avrupa
Farmakopesi |9.6) acsindan uysun olmadsg tespit edilmigtiz. Dolaypsyla bu Gmeklerin terapdtik amaglada kullandmas dosr
olmayzcaktr. Cahiplan drnek sayem geneli temsil etmemekle bidikte, sktardarda satlan droglar hakkinda bir fikir edinilme si agsindan
Gnemlidir.

Anahtar Kelimeler: Gemen tohumu, Trigonale foenum-gmecum L, Fabaceas, Farmakope analizi.
ABSTRACT

Introduction: Fenugreek [Trgonells foesnum-grescum L) seeds are consumed as spices and food. In addition, it is one of the
important drogs im the European Pharmacopoeiz (9.6) and the Turkish Pharmacopoeia (2017). However, it i not possible to find
fenugreek seeds in our country that comply with pharmacopoeiz standards. For this reason, those who want to use the fenugreek
seed for medidnal purposes mostly obtain it from herbalist. Although fenugreek seeds obtained from herbalist are not expecied to
be in pharmaoopoeia sandards, no research has been enoountered on this subject. Therefore, fenugreek seeds were obtained
from 12 different herbalists in Turkey and it was simed to investigate their suitzbility for pharmacopeiz.

Metheds: In the analyzes, the “Fenugreek Seed (Trigonella foenugraeci semen)” monograph in the European Pharmacopoeia [5.6]
was taken as reference. All analyzes in fenugreek seed monograph were done as described in the monograph.

Results: Microsoopic analysis, thin ayer chromatography, loss of drying. total ash amount were found suitable for pharmaoopoeia,
some of the morphological analysis results and saelling index was not appropriate.

Conclusion: According to the results of the analysis on fenugreek seed samples obtEined from 12 different herbaliss, it was
determined that the samples were not suitable for the European Pharmacopoeiz (9,6). Therefore, it will not be appropriate to wse
these samples for therapeutic purposes. Although the number of samples studied does not represent the general, it i impornt in
terms of forming an idea about drugs that are sold in herbalist.

Key words: Fenugreek, Trigonelic foenum-groecum L. Fabaoeae, Pharmacopeiz analysis.
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ABSTRACT

Background and Alms: [onlc gelation strategy 1sthe mast common method usadforthe pre paration of chitosan nano particie s
1o obtain controlied drug delvery. AlthoughItls & convenlant and easy method, It & highly relatedw ith particle aggregation,
high poUdispersity Index and Insulficlent physical/chemical siabilty. The alm of this study was the dawvelopmeant of Chitosan
nanoparticles using tripalyphosphate- hyd rogy propyl B-cyclodextrin or iripoly phosphate- sulfobutylether G-cyclodextrin In-
cluslon complex 35 an alternative to TPR, and hence to Increase phiysical stability, reduce polidispe rsity Index and develop &
stable nanacarriar for drug de e ry purpases.

Methods: The nanoparticles ware prepared with the lonlc gelation technique. The effects of chitosan parcant, pH, and chi-
tosan/tripolyphosphate ratlo were Investigated ta find out the o ptimum nanoparticies in 2 rms af particle slze, polldispersity
Index and 2213 poteniial Afber de termining the conditions Torthe ripaty phosphate-chitosan nanoparticles, the nanoparticie s
ware preparad using trl polyphosphate - ydroey propyl f-cyc lodexirin o rtripoly phosp hate-sullabuty Lether G- cyclodextrinto
maks a comparison withthe nanopariic leswhich were pre paned usingtr polyphasphale.

Results: The chitosan/tripoty phosp hate -y droyp ropyl B- of clodextrin nanoparticles were successtully formulabed with 178
+84.1 nm particle size, 0.31020.0134 PDI, 31.2+4.68 my zeta potential. The Interday change s In the measured characteristics
ware minimizz2d forchitosan tripolyphosphate- Ry d rogy propy L - cyclodextrin nanoparticke s as inte ndad.

Comcluslon: C5/TPP-HP-F-CD nanopariicle formulation with particle size below 200 nm, high zeta polentlal and Increased
priysical stabiLity nanoparticles would offera prom ising ap proach especlally for hydrophoblc drugs to Improve thelrstability,
solublity, encapsulation 2Tk incy and Inwlwd bloaeallabilty.

Keywords: Chitosan nanoparticies, contrallad lonic gelstion, cyclodextrins

INTRODUCTION

In past dacades, many efforts have been made to obtan a comrolled and targeted release of drugs with miao and nano sized drug
delivery systermns. Due tothelr small stze and lange surface anea, drug nanoparticles ae superior to corwventiora dugs, with the ability
toincrease solubility, and hence Improse biozeallability, providing & controlled release and reduced dde effects. Modoubt, advancss In
pobmer sclence dso promioted the advancement of drug-delvery technology, Among al nanopartioulate dug delvery approaches,
pobmeric nanoparticles have sttracted dgrificant attention dnce thay aebicdegradable, biocompatible, relatvely easy to prapare and
Futtable fior a varlety of dhemnical drug classes and doszge forms (Crudho &Bamos, 200 7 Kuman, Yaday B'Vaday, 2010 Rlod &Saleh, 2008)

Polymieric nancparticles are mainky prepared with biedegradable polymers, sithar syrthetic or natural ones Poly (actide) (FLA),
poly (lactide-co-glycolide] copolymers [PLGA), poly (e-caprolactone] (FCL) and polyiamino acids) are the most common synthetic
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Antioxidant and Cytotoxic Activity Studies in Series of Higher Amino Acid
Schiff Bases
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= DPFPH scavenging ability of the higher amine acid Schiff bases was investizated.

= In vitro cytotosicity of these Schiff bases was fested against cancer and human nommal cells.
= Schiff baze I killed 90 percent of MCF-7 cells at conceniration of 100 pM

Article Info Abstract

In this wark, the antiowidant activity of the higher amine acid Schiff bases, which were prepar=d
Racetvad: B4/ 129009 s the monosodium salts (la-3a) and the peuwral forms (1b-3b) was determmed by DFPH
Accepted- J&TR2020 scavenging assay. In pure MeOH soluben, the scavenging ability of Schiff bases 1a-3a were

bigher than 1b-3b, but lower than ascorbic acid The achvity followed the order 3 (ab) = 2 (ab)
=1 (ab). On the other hand, Schiff bases 2a md Ja behaved as the most efective scavengers of

Heywords =~ the DPPH radical in mathanol-water mixture (v-v, 1:3). And, they were found to be have Jower
Aming Acid Schif bases 5C50 vahees mn this mixtore compared to pure methanal. In vitro cytetoxicity of these Schiff basas
Radical Seavergmg was stadied against human cervical cancer cells (Hela), human breast adenocarcinoma cells
pstaaciy (MCF-T), and human pommal embryonic kidoey cells (HEF.203). For HeLa cell line, Schiff bases
Domorubacmm 1a-3a exhibited a litttle hizh activity than 1b, but very low actiwity than dewonbicm. Schiff basas

1b and 3b had no cytotoxicity agamst Hela cell. For MCF-7 cell line, Schiff bases 1a, 3a, 1b and
b pearly were inactive at 100 pM. whereas 1a meoreazed cell proliferation in the all tested
concentration range Differently, Schiff base Ib showed the highest cytotoxcity and killed 80
percent of MCF-7 cells at concenmation of 100 pM. For HEK-293, doxorubicin was stronely
cytotoxic. Despite this, Schiff bases 1a. 3a and 3b wers inactve, whereas the others showed litle
weak toxicity.

1. INTRODUCTION

Endogenous reactive oxygen species (RO5: O 0H, O; and H20;) are patwrally formed in the hfs of
aerobic orgamsm. Exogenous species ocour as a result of foxic agents, diugs or different lifestyle choices
like 25 smoking and bumt foed, ete. [1]. The excess ROS production becomes foxic, and this damages
structure and funchon of biological molecules hke as hipids, carbohvdrates, proteins, DNA and nucleic
acids 1 body mefabolizm, and causes degenerative diseases such as azng, diabetes, inflammatory,
cardiovascular, autoimmune and cancer [2-4]. Also, neuwrodegenerative dizeases as Alzhenmer's and
Parkimson's have been found to be related to an mereaze In quantity of BOS mside the human body [3].
Anticxidants react with these free radicals, terminate their chain reactions and mimmize ther harmful
effects in metabolizm [6]. They also protect the quahty of food staffs [7]. Natural antoxidants isolated from
aromatic plants are flavonceds, tanmins, phenolic acids, alkalods, chlorophyll derivatives, carotenoids and
tocopherols. There are also some synthehie phenclic anfioxidants as butylated hydroxy-toluene, butylated
hydroxy-amsole and tert-butvlbydrogqunone [2].

*Comesponding sathor, e-madl- colansgmm gor(d gasi odu
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Abstract: The genuns Fris L. (Indacesae) is a member of geophytes with attractive flowers. There are about 54 Fris taxa growing m
Turkey, 24 of which are endemic. A survey of the literature indicates that the research camied out on Jris species are focusad on

the flavenoid and velatile compounds of the plant.

In present shady, the dichloromethane and methanol extracts prepared from the rhizomess of 47 Iris taxa growing in Turkey were
investipated for their m wire cholinesterase inhibitery effects against acerylcholinesterase (ACEE) and butyrylchelinesterase
(BCHE) which the enzymes linked to Alzheimer”s dissxses and antioxidant capacities using 2, 2-diphenyl-1 -picrylhydrazyl (DFPH)

radical scavenging test as well.

The s extracts shadied hawe been found more active against BChE than AChE. compared with 100 pg'ml galanthamine (39 29 =
0.06 %) as reference, Friv kerneviana (coded as Y122) and Friv prevdacorus (coded as Y131) methano] extracts had significant
BChE inhibition effect (respectively, 200,22 = 1.04 % and 53.06 = 1.13 %) at concentration of 200 pg'ml. Among tested samples,
methanaol extracts of I kermeriana, [ lazica, I prendacorns and [ sugveolens have shown remarkable antiowidant actvify at

concentration of 2 mg/'ml for DPPH compared with gallic acd

Keywords: friz, Anticholinesterase. Antioxidant, Activity

1. Introduction

Turkey is an important gen centers for biodiversity and it is
known that Turkey possesses approximately 1045 geophyte
taxons are economically important sach as Colchicum,
Fritillaria, Hvacinthus, Lilium, Nectaroscordum,
Polygonatum, Tulipa and Fris species (EKaya, 2014). Among
them, genus frics (family Fridoceae) is represemted by 56
species in Turkey, of which 24 are endemic (Gimer, 2013).
Irtz species have gained great popularity in the perfume and
cosmetc ndusiries due to their sweet fragrance alongwith
their omamental purposes (Orhan et al 2002; Ats-ur-
Fahman et al. 2004; Sevim, 2018). Iris species have been
previously recopmized as nch sources of secondary
metabolites snd used in the treatments of cancer,
inflarmmation snd bacterial and viral infections (Wang et al.
2010; Singsb et al. 2016). Previous phytochemical
imvestizations om the Jfrir species have remlted in the
isolation of a variety of compounds including flavonoids,
isoflavonoids, isoflavomoid glycosides, benzogquinones,

CEBCS. All rghts rewerred.

triterpenoids and stilbene glyceosides and essentizl oils
(Orhan ot 1. 20032; 2003, Atta-or-Fshman et al. 2002; 2003;
2004).

The aim of the presemt study was to mvestizate the
antioridant capacites and anticholinesterase activities of 47
Iriz L. species growing in Turkey in order to evaluate their
medicingl valoe and to point o an easily accessible source
of natural antioxidants that could be used as a possible food
supplement in addition to cosmetic, and perfume industries.

1_Materials and Method

2.1. Plant material

The rhizomes of Iris L. species were collected from
different locations in Twrkey given in Table 1. Their
identification was confirmed by Prof Dr. Meriman Ozhatay
and Prof. Dr. Adil Giiner and preserved as ex-sifu at Atabirk
Horticnltoral Central Fesearch Institate, Diepartment of
Cmnamental Plant Breeding and Agronomy in Yalowva,
Turkey.
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Abstract: Most of the bualbens plants are known for their medicinal purpeses in addstion i their ornamental value. Turkey is one
of the home couniry of many beautiful bolbeus plants. In continuation of our extensive shidies on finding new natural cholinesterase
inhibiters from Turkish medicinal plants, Friz L. species were investizated for their in vifro cholinesterase inhibitory effects
desipned to assess cholinesterase iphibiter activities on both acetylcholinesteraze (ACHE) and buryrylcholinesterase (BChE) and
antioxidant capacities with respect to their neureprotective potential in this study.

The dichloromethane and methanol extracts prepared from the bulbs of 47 Jris taxa were screened by using modified Ellmann
method and the highest bunyTylcholmesteraze mhibitary efect was found in the methano] extract of the albs of Fiz preudacors
L. (Sewim, 2018). The dichloromethane sub-extract, which is obtained bioactivity-guided fractionation of methane] extract of I
preudacorus L., was exhibited sipnificant hutyrylchalinesterase inhibitery activity (73,65 = 2.06 %%). These active sub-extract was
subjected to fractionation on column chromatoeraphy and obtained six fractions. Among the fractions, coded as N5 was showm the
significant butyrylcholinesteraze inbibitory actvity (93.78 = 1.49 %) compared with galanthamine (80.02 =0.12 %). Fractonation
of M5 on flash chromatography the highest butyrylchelinesterase mhibitory activity of sub-fadion coded as D5-5 was determined

Racsived : 06082019
Accepted : 02022000

a5 94.00 = 1.03 3. The responsible compound

from the actiwity of this sub-fraction was detected as insolidone glucopyranoside
baszed on its mass data by using LC-EST-QVTOF-MS5-MS technique.

Keywords: Iriz prendacorus L., Iidaceas, Activity, Anficholinesterase

1. Introduction

The genns friz L. (Irdaceae) is a member of geophytes with
atractive flowers. There are about 56 fris taxa growing in
Turkey, 24 of which are endemic (Gimer, 2012). fris species
are an important plants as an omamental due o their
different colours and attractive flowers (Orhan et al., 2002,
Atts-ur-Fahman et al, 2004, Wang et al | 2010); they have
also evaluated in the preparation of products as an vielet
odowr from their rhizomes in perfumery and cosmefic
industries (Atta-ur-Bahman et zl, 2004). Besides, Iris
species were reported to be utilized for the oeatment of
different ailments in tradifional medicine as an
anticholinesterase, snfioxidant, antimicrobial, snfidiabetic,
antinflammatory, hepatoprotective, molhiscisidal and
cytotoxic effects depends om vanety of secondary
metabolites (Wang et al, 2010, Singab et al, 2018).
Alzrheimer’s disease (AD) is one of the neurodegenerative
disorder affecting the elder people (Howes et al., 2003). One
of the main approaches has been for the conirol of AD is the

CEBCE. All rghts rewarned.

inhibition of acetylcholinesterase and buirylcholinesterase
for the elevation of acetylcholine lewel secreted from
synaptic region in brain to restrain the cholinergic function
related with memory loss. Currently, clinically availsble
dmugs are used for the treamment of AD. Continning our
researches in the field of anticholinestersse activity, we
herein aimed to determine bunyrylchelinesterase inhibitory
activity of Iris pseudocorns L. showed the highest
imhibitory activiry Jris L. species (Sevim, 2018).

1_Materials and Method

2.1. Plant material

The rhizomes of Iris preudacorus L. were collected from
Hatay province and identified by Prof Dr. Meriman
COzhatay and Prof. Dr. Adil Giiner and preserved as @x-situ
at Atatirk Hormicultural Central Research Institute,
Deparmnent of Omamenta]l Plant Breeding and Agronomy
in Yalowa, Turkey (population no. 3108) (Mathew, 1084,
Giiner, 2012).
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ABSTRACT: Ohas ewropsss L. (Oleaceae) leaves have been used for cembaries in folk medicine to teat mary
degenerative and inflammatory diseases incduding hypertension, atherosclerosis and cardiovascular disorders. The
present study was aimed to quantify the phenclic compounds present in three different extracts of 0. swropess leaves,
and to demonsirate their protective affeck on human umbilical vein endothelial cells against coddative injury induced
by HeD: Oleuropein, hydrosgrtyrosol, quercetin, luteclin and rutin in the olive leaf exdracts were quantified by using
a validated HPLC-UV method. Total phenolic content was determined using the Folin-Ciocalteau assay. The MTT
and dichloroflucrescein assays were conducted to measure cytotorcity and intracellular reachve oxypen spedes
genemation, respectively. Oleuropein was the major phenolic component. Each phenolic compeound (1.0 and 1000 s}
and each exiract (L0U0 pe/ml) significantly (p<003) preserved human umbilical vein endothelial cells agzinst HaOr-
hﬂmﬂudh:dﬁiy,bu{uﬁwkﬂfﬂ'had—lmdluhﬂlin searned to be more affecHvs in studied concenfrabons sven m
the inhibition of cellular reackive oxygen species generation (p<0U035). In addition, a positive correlation was found
between reactive cuxygen spedes inhibitory achvity and total phenol content versus viability protecting capacity of
each clive leaf extracts. These resulis supply a new validated HPLC method for the effective characterization of olive
leaf polyphenclic compounds and support the notion that the polyphenclic components of olive leaves are the efficient
cytoprotechve agents against HyOrinduced coddative stress and tosdcity n homan ambilical vein endothelial cells.
KEYWORDS: Olaz surcopeas; cytoprotection: HPLC: aleuropein: hydrosy-tyrosal: querceting luteclin: rutin.

1. INTREODUCTION

Olive tree. Olas curcpace L. (Oleaceae). is one of the most important fruit trees in Mediterranean region.
Oliveleaf extracts contain cleuropein as the major phenolic compound together with other phenolic glycosides
or esters such as secoirideids derived from tyrosol structure, ie hydroxytyrosel, several flavonoids and
hydroxycinnamic acid derivatives, ie verbascoside [1.2). Several studies have reported that olive leaf extracts
(OLExts) exert many biological activities including antihyperglycemic [3). antihypertensive [4.5]. and
antatherosclerotic activities [6]. Accordingly. we demonsirated that ethanolic extracts from olive leaves have
cytoprotectve agamst H:Ow-, cytokines- or carbonyl(4-HNME)-induced toxicity and apoptosis in insulin
releasing cells [7.8] and cardicmyocytes [9]. These potential health benefits of clive leaves are mostly related
to polyphencls such as oleuropein. hydroxytyrosel. fyroscl. tocopherol. werbascoside, elemolic acid
derivatives,. caffeic. p-coumaric and vanillic acids as well as flavonoids (luteclin, dicsmetin rutin, luteclin-7-
glucoside, apigenin-7-glucoside, and diosmetin-7-gloceside) [9]. Oleuropein. which is an advanced glycation
end-product inhibitor [10]. has been shown to decrease intracellular ROS levels, reducing amount of oxidized
proteins [11] and preventing dexorubicm-induced cardiomyopathy [12].

The aim of this study was (i) to develop and apply an altemmative HPLC-UV method for the
simultanecus quantification of oleuropein (). hydroxytyTosol (H). quercetin (QY), luteolin (L} and rutin (R} in
the olive leaf extracts and (ii) to investigate the effects of the exiracts and reference phytochemdicals. O, H, Q.
L and F. on HyOw-induced toxicity in human umbilical vein endothelial cells (HUVECs).

How to cite this articke: Torul H, Kdpikboysn N, Tamer U, Kamsu . Evalustion of pharalic compounds and protective etfacts of ofive (O
suropoed L] leaf extracts on endothelial cells spsinst hydrogen perodde-induced toxicty. | Res Pharm. 2000; 24(4): 457-507.
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Abstract

Alve Discovary of paracxonase natwral substrate, homecysteine thiclactoos, shed more (Ight on the protective role of paracxonase and toaicity of home-

cystaine. Since hamocysteine thiclactons and paracson ware hydrolyzed at different sites in the FON protein, the aim of this study was to iovestigate the

Hey thiclactonase (HTase). This study was cndertaken to ascertals whether low the Hoy-thiclactenase acitvity i associated with paracucoase activity ans to

clarify its relation with onLOL and total plasma homocystaloe levels in coronary artery diseasase.

Material and Methods: Forty-sle subjects undergoing coronary angiography for suspected corenary artary disease were Included. Depending o anglography

resdts, 14 subjects with noemal (muymmmmm“unmwnuh:m::am;nmmmpwmm’ohaomnand

paracecnase activithes were measured spectrophotometsically. Homecysteine, ax-LDL levels ware measured with ELISA methods.

Resuts: A dgnifcant decrease In HTase acivity and a significant increase 1o on-LDL levels ware observed in patients compared with controls (2<0.040,

p-ons7 respectivelyl Hom levels and par Acivity 8 not show any statistically significant difference batwesn groups. Poaitive comelations
HTase and par activities were otserved in stuly @roups (rs=0.742, p=0.004 for contrel, rs=0.434, p=0.07 for patientl

Discussion: HTase activity decraased in coronary artary disease in spits of unchanged paracecoase activity and i assoclated with a higher level of an LDL.

N-homecysteinylation of HDL changes the properties of apalipoprotein, which coud affect the enzymatic acthvities. When considering a relationship betwean

HTase activity and HDL vels, comelation observed i our study conflems 2 possidie corsequence of low PONs homocysteine thiclactonase activity,
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Correlation Between Gamma-Glutamyl Transferase
Activity and Glutathione Levels in Molecular
Subgroups of Breast Cancer
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ABSTRACT

Objective: The gamma-phucamy] orde catalyzed by gamma-plotamyd cransferase (GGET) plays an imparrane role in plursthions (GEH) homesosnsis in
the cell. Ini cefls comtirensdy sxpossd oo the drup, the main phase of the snxymatic deisd fiarion i the conjupation of the dmg wich GSH catalyzd by
plutathione-5-transferass (GET). Conjugation of drups with GSH is the fimt step lo the development of chemothermpeutc dup ress@ance, [n this scudy,
we aimed oo invetigate the rehdorship beowsen GGT and G5H in molecular subgroups of breast cancer patients.
Maiterials and Methods: Szrum GGT activity and GEH levels for patiencs diagnossd with breast cancer (n=58) and healthy coninols (n=5) wens
mean e by a spactrophotomerric method and a colorimetric ke, respectively.

Results: GGT activicy was sipnificancly higher in the towal patient proup and in the melecular subgmoups chan thee: in the control proups (p=0.05).

Serum GSH leveds weers higherin the patient proups compared oo conirols without reching statistical significance (pe 08, GGT activinrwas posideetr
oorrelated wich GSH lewels In the cotal padents and heakhy controls (pe000]1 and p<0i0%, eespectively). Thers was abo o posicive comelacion b ereveen

GGT activity and GEH levels in Luminal A, HER.2-positive (Human epidermal growth factor recepior 2, and Triple-negative gooups (ped.05 ]
Concluzion: This is che st scudy showing the reladonship berween GGT and GSH in malscular subproups of breast cancer. An inoreass in GET
activicy may affect immacdlular GSH synchesis. Thersfors, having a correlacion berween GGT and GSH in some melecular subproups may affect the
oourss of inearment in chess pacients

Keywords: Gamma-gluamylrnreferse, plutathions, moleolar subgroups of boeast cancer

Cite this article as: Yardun Aknedin 5, BMiser Salibofu E, Gelen Glogite D, Kamanlik H, Demokan 5. Correlation berween. Gamma- Glutamyd
Trarsferass Acivity ind Glurathione Levels in Malecular Subgroups of Breast Cancer. Eur | Breast Healch 2020 1&6(L): 72-7Ti

Introduction

Gﬂ.rnn'l.n—g;lul:nn:]ﬂ. transferase (GGET) (GGT, EC2.322) is an enzyme lenown as IS-l.-El.utnm}{:I -p:pﬂd.:: amino acid S-Elu.l:nn:]rl trans
ferase in systematic nomenclature. GGT islocated on the outer sucface of plasma membranes of cells which has ecio-enzyme activity. The
enzyme is a dimeric glyeoprotein composed of a heavy chain and a lighe subunit bound by a non-covalent bond, processed from a single
chain precursor with an autocaralytic cleavage in prokarpores and eukarpotes (1, 2). GGT is Jocated in the phsma membmne of almcat all
cells, butr mainly iovolved in epithelial tissues with scretory or absorbing funcrions (1), Although the enzyme & shown in many organs,
the highest GGT activity is present in the kidney, then in the duodenum, small intestine and gallbladder, respectively (3). GGT is preseot
in the biliary pole of bepatocytes and cholangiogytes in adult liver and thus secreted ioto bile. It is known thar the main sowrce of plasma
GGT is che liver (1),

Glutachione (GEH) (GEH, L-glutamyl-L-cysteinylalycine) is a tripeptide which has a thicl proup and it is present in 1-10 mM concentra-
tion in all mammalian dsees (4). [t is the most abundant anticddant moleoale in cells and is invalved in various critical cellular Functions
such as detoxification of senobiotics and/far cheir metabolives, cell proliferation, apoptosis, and modulation of Gbrogenesis (4). G5H is also
an important determinant of sulfur assimilation, protection of cells apainst oxidative sress and storage and transpart of nitric oxide and
cysteine. The mmma-glutamyl cpce catlyzed by GGT uses GSH as a continuous source of cysteine for cells (5). G5H is synthesized in the
cptascl and then transferred aut of the cell. The extracellular G5H metabalism is initiated by GGET, which is the firs engyme of the GEH
destruction pachway, and is then Anished with membrane dipeptidases (&), The y-gluramyl moiety released by the brealedown of GSH by
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ABSTRACT

The Workd Heakth Organization and Turkish National Heslth Autharities advise
the public to use an alcohol-oesed hand sanitizer or wash with soap and water
Tor cleaning agminst the COVID-15 outbreak whilst Turkey was ready for this new
situation from the beginning becauze of the widespresd use of cologres. Whils
the pundzml'-: resuked in sbcu:l‘.Fiins and abseEnce of relsted products, the
'l1rl|.|:|r'f' responged fast by mul-:'l15 fast Fruﬂ.ll:h'nn. Dut it has raised conceEms
mbout the safety and efficacy of thess new products. Alkcohol content of the
cologne samples purchased from various daily supermarket stores in Turkish
market were svalusted with Headspace - Gas Chromatography - Flsme lonization
Detector (H5-5C-FID) to check and verify their safety for consumers during the
COVID-15 pancemic. The hezndspace owen, loop, and transfer lim= temperatures
were 1300, 135 °C, and 140 °C, rup-bcl:iw ¥j. The SCoven t=mperature program
‘was hoid 2t 30 "C for 10 min, increased at 10 "C/min to 220 °C for 5 min. Helium
Tliorar rate was 1 milmin In_iecticn and detector temperature were 140 *C, amd
230 %, r:sp-:u:i'-trf. hje:h'nn volume was 1 pL with the spiit ratio of 50c1. The
ethancl content of the colagnes Eina range of 37.9-58.3 % ||‘w_|'w| _The slcohol
content of some of the products was observed as below the limit of Turkish
Guidelime for Cosmetic Products to De lab=lied as cologre. Therefore, the
rezuletory bodies should check the products more intensively or the regulations
on cologne in pandemic can be rewisited.

Key Words: Cologne, Turkish market, ethanol conbent, COVID-19 pun-d:ml'c.
safety, r%umﬁon
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OZET

Deinys Sagik Grgiibd we Tirk Ulusal Sa5i Otoriteleri, COVID-15 salzinna karp
halka temizik ign elkenin alkol bazh el temideyicler veys saoun e s ile pkama
yRpdmasn msilllz =gerken, Tl:rti','e [=21] -lreni dururme koloerya kullniminm yaygin
olmas nbd:rv'!lllz En bajtan b=n hazir durumdaydi. Fardemi,. fEii drunlerin
shokianmas v lllulclual.mu yol agarken, mncEst helh b i:lil:l: dretim yanarak
dururis Cevap vermiistiv, lakin bu yeni Grimserin giwen B ve stnlig konusuncs
endi;: er ortayas ‘itmuﬂm sebep ulmui'l'vur. COVID-15 salgima  simsinca
tlketicilerin giveniging kontrol etmek ve dogrulsmak igin Tirkiye pazanndak
gegiti sipermarket ma:puhnndun satin alman kolonya Gmekierinin akol
icEriE, Tepe Bogluk- Gaz Kromatografi — Alew iyonisgms Dedektind [SC-FID) it
dL&:rlenn'rilml'.Fﬁr. Tepe boghuk firm, uEnEﬁ'\.r: transter hath scakiklan sirasnyis
130 °C, 135 "Cwe 140 "C szg'ldi. SC firn acakik programi; 30 O 10 dk i,
10 *C/dak artijia 220 'DI'E arttrilarak 3 dak mld. Helyum akig hzt 1 m LicieE,
u1j=k.=i','c|n we dedeitor snﬂ%l srasiyia 140 e 290 ', :nj:k.si-f'nn hacmi 501
nolme oranmyia 1 pl secildi. Test edilen kolonmyaiann etanod iPefiEi %37 90 %98.5
|a/a) arahZmdacy. Eazi Grinlerin slkol igeris, Kozmetis Yénetmeliginde kolonys
olrak stikstlenstiecsk limgin sifncs ﬂll‘.ILELI Eﬁrﬁl'nﬁ; olug, n]::nle"in'
Eurumiarn drinden uumwéun bir geldice kontrol edilmesi tavsiys edileifr veys
pandemi doneminde kolonya ile ilgil oizenlemeler yeniden phzden segirilebilir.

Anahtar Sozcakier: Eolonys, Tﬁrtilllz pazan, etanol iPen'Ei. COVID-15 salgna,
EG'.Hlli. cdzenbama
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Abstract

In this report, the release properties of dexketoprofen (DEX) from propylene glycol
(PG) and poloxamer gel systems were mveshgated. After formulation of gel systems
composed of poloxamer 338 and PG, rheclogical expeniment was conducted to
mvestigate effects of PG on temperahme-dependent viscoelasticity of poloxamer 333-
based gels. It appeared that PG and poloxamer 338 could form gel systems with good
thermosensitive properties, the gel system confaming 2.5% and 5% PG showed somilar
thermosensitive propertes. In wifro release stodies wers performed at two different
temperatues, room temperatumre (23 °C = 0.1 *C) and skin temperatwre (32 "C = 0.1 *C),
using Franz diffnsion cells and showed decreased the relsase rate of DEX at skin
temperatue (32 “C) according the thermosensitive properties of poloxamer 338, Also
released amount of DEX were decreased dus to the use of ligh polosamer
concenfration. At both femperatures, the highest releasze (39.35% at 32 °C and 31.78%
at 25 °C m § hows) was obtaimed with 20%poloxamer + 5%PG, the lowest release
(29.46% =zt 32 °C and 26.23%; at 25 °C m § howrs) was obtamed with 25% polosamer +
5% PG After the dmg release amount was examined kinetic models (zero order, first
order, Higuceln, Hoeon-Crowell and Kormmeyer-Peppas) were mveshgated. In both
temperatures (25 "C and 32 °C), the in vitro drug release profiles of poloxamer based
formulations were fit to the Korsmever-Peppas kinetic model.
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Abstract

The aerizl part, root and fruits of Ferulogo longistylis Boiss. an endemic species, were subjected to the svaluation of essential oil
compasitions and antimicrobial activity. The essential oils were analyzed by gas chromatography (GC) and gas chromatography-mass
spectrometry (GC-MS5). The main components of the aeral part were identified as a-pinene (18.7%), bomyl scetate [11.8%), 2,3,6-
trimethyl benzzldehyde (9.3%), poypmene (7.7%]. for the roots, o-pinene (91.7%); and for the fruits, 2,3,6-trimethyl benzaldehyde
[26.5%), a-pinene [14.9%). (Z}-f-ocimene (14.1%]. myrcene (7.5%), sabinene [7.3%). respectively. The essential oils were evaluated
for their in witro antimicrobial activity against 2 panel of some human pathogens using a broth microdilution technique resulting in
relatively weak antimicrobial and antifungal activity (MIC 1.25-10 mg/mL).

Keywords: Ferulago fongistylis, Apiaceas, essential odl chemistry, antimioobial sctivity.

Introduction

Apiaceae, which is one of the largest plant families in the world, is represented by about 160 endemic species
in Turkey (Senol et al., 2018). New species of Apiaceas family in Turkey are still being discoverad [jenol et
al., 2018; Menemen =t al., 2018). The Ferulogo W. Koch genus is a3 member of Apiaceas family and 35 taxa
grow naturally in Turkey (Giner et al,, 2012). The genus Ferulago is an Anatolian-based genus that is very
similar to Feruwlg L. ((zhatay & Akalin, 2000). One of the 19 endemic Feruloge species in Turkey, F. longistylis
Boiss., is among the rare endemics (Glner et al., 2012; Gengler Ozkan et al., 2007; Baser & Kinmer, 2014).
Ferulogo species are used in Turkish folk medicine for treatment of intestinal worms, hemorrheids and also
used as a tonic, sedative, digestive, however, one of its most significant traditional usage is due to its
aphrodisiac activity (Baytop, 1999; Demetzos et al., 2000). Various phytochemical studies revealed that
Ferulogo species contzain mainly coumarins such as bergapten, 8-[1,1-dimethylallyl)bergaptel, bergamotin,
isoimperatorin, oxypeucedanin, (—)}-prantschimgin and [-)-isovalerylmarmesin (Jimenez et al, 2000],
essential oil [major compeonents 2,3 5-trimethylbenzaldehyde, a-pinene, |Z]-E-ocimene, myrcene, p-cymene)
{Erdurak et al,, 2006; Kihg et al, 2010; Baser & Kinmer, 2014}, flavenoids such as quercetin and rutin
{Khanahmadi et al, 2011} and quinone (l-acetylhydroquinone 4-galactoside) (Doganca et al, 19%1).
Additionally, essential oils of different Ferulogo species showed antimicrobial activity on various pathogens
[{Taran et al 2010; Khalighi-3igaredi et al, 2005; Demirci et al., 2000).
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mRNA Expressions of Specific Gamma-Glutamyl
Transferases in Molecular Subtyvpes of Breast Cancer

By Dilek Gelen-Giingér”, Ece Miser-Salihoghi", Semra Demokarn’,
Karanlik Hasan™ & Sevgi Yardim-Akaydin*

An increased rizk gf breaszt cancer has been reporfed i individuals wwith
elevated level: of ganma-glhiangl trangferaze (GGETL GGET] was ihe only
emyme used for diagnosiz in clinie and human genome comfains addiional
related gener ov seguences besides GGT1. From rthe perspective of amine acid
seguences, genes showing substantial similarity (&GGTS, GGTO, and GGT7) o
GGT] have been identified. The aim of thiz siudy was fo imvestigare the mBRNA
expressions gf T, GGTA, GET0, and GGET7 i 58 breast cancer patients ™
fizzue samples by g T-PCR method. In toral, mENA expressions of GGTY and
GETT increased and GET0 decreased in mumor tisswes than those in normal
tizzues qf the same patients (p=0145, p=0.003 and p=-0.05, respectivelvl
Among molecular subnipes, GGET7 expressions were signjficanty higher in
tumor fizswes than those in mormal fssuesz gf the patienis in Luminal 4 group
{p=0.000). Cheer-axpression af 17 wasz observed in almost half of the patients.
The research showed mAENA exprezzions gf GGTL, GGTS, GGTO, and GGEI7 W
breasr cancer. Among the four genes, we obtained swpvising results for GGIT7
and we balieve rthat the activity of thiz geme should be examined in breast cancer.

Keywords: GG&ET1, GGETS, GGETE, GGET7, breast cancer, mRENA exprassions

Introduection

Ameng the most common cancers in women breast cancer is seen in one ot
of every four females. A total of 17,571 Turkish women with breast cancer, which
is the first-line cancer type in women all around the world, was diagnosed in 2013,
Breast cancer incidence in Turkish women was observed as 45%: between 5069
vears of age and 40% between 2549 years of age (Tirkyilma= et al. 2018}

Breast carcinomas are highly heterogeneous tumors with chnical signs/
symptoms/reatment responses as well as biclogical behaviers. According to
recent research immimophenotypic and molecular classification have been shown
to be much more prognostic and predictive tham classification based on basic
clinicopathological parameters such as morphology, tumoeor hustological subtype,
and histologic grade applied for many years (Banemi et al. 2012, Carey et al
2006, Fouzer et al. 2005, Tran and Bedard 20117,
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“Fiesearch Asszistant, Gazi TUniversity, Turkey.
*Professor, Estanbul Tniversity, Turkey.
"Professor, Istanbul Tiniversity, Torkey.
*Professor, Gazi University, Turkey.
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Vertical and Horizontal Transmission
of Streptococcus Mutans and Effective
Factors: An In Vivo Study

Kizilei Esra' (), Ozalp Murhan®, Ayca Dilara Yilmaz?
and Ozcelik Berrin®

Abstract

Alm: The degree of vertical (intrafamilial) and horizontl (extrafamilial) transfer of Streptococows mutons (5. murtans) to a
child chows differences according to culures. The wrong care habits may result in transfer of 5. mutans. The aim of this
study was to determine the vertical and horizontal tranemiszion of & mutans to a child and effective factors.

Materials and Methods: Mothers and kindergarten s@aff of 37 children aged between 4 and 5 years who initially sarted
in two kindergartens (Group |, n = 1%, Group 2, n = |8) were included in this in vivo study according to 95% reliab-
ility and 8% theoretical power. Intraoral examination of mothers and children made according to the World Health
Organization criteria (dmi-t'DMF-T) was done, following which mothers were asked to fill questionnaire forms including
knowledge and attitudes of them about oral/dental health care. | mL saliva samples received from children/mothers/saff
were examined microbiclogically in order to isolate and quantfy 5. murtons. Arbitrarily primed polymeracse chain reac-
tion analysiz was done to determine the genetic characteristics of 5. mutans. All examinations were repeated to evahmte
the horizontal tranemission in the fifith month. Parametric tests (t-test and two-way analysic of variance) were employad
for comparizon of the variables that meet the normality assumption and nonparametric testz (Mann—Whitney) were alzo
usad,

Results: It was observed that there is a satistically significant correlation between mother DMF-T values and mother—
child 5. mutons similarity level (P < .05). There iz a s@tistically positive correlation between the habits of using a commaon
fork, spoon, glass, and mother—child similarity level.

Conclusion: Vertical and horizontl transfers ocourred in Turkish families in order to prevent the transfer of 5. mutans;
wrong baby care habitz that may kead to the transfer of 5 mutans, which iz the main factor in caze of tooth decay, should
be avoided.

Keywords
AP-PCR, Horizontal transmission, Streptocoorus mutans, Vertical tranemizzion

Introduction

Tooth decay is a destruction of the hard tissues of the teeth
cansed by bacteria as a result of fermentation of carbohy-
drates.' According to the studies conducted in this ares, the
pathozens associated with caries are acquired in the mouth
earlier than expected.™" 5. mufans is the microoTganism
commonly assecizted with the development of caness?
Having 5. mutans at early ages is dedsive for futare caries
experiences.™ 5. mufgns Can maintsin its vitality in very
limited surfaces other than mouth, and saliva tramsfer is
seen 45 the most important factor for ransmission of this
microorganism.? The transfer of these bacteria to the chil-
dren and their acquisition, depending on the amount of
bacteria in the mouth is mostly from the mother, father, or
the caregives. ™2

“ertical transmissicn refers to the interfamilizl transfers
of 5 mutan:s. ™" Comparing the species obtained from
infant with the father, it has been accepted that the vertical
iransfer of these bacteria are mostly from the mother
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Development and Validation of a Fast and Simple
LC-ESI MS/MS Method for Quantitative Analysis
8-Hydroxyl-2'-Deoxyguanosine (8-OHdG) in Human Urine

Gitksel KOC MORGIL'®, Ismet COK ™

Development and Validasion af a Fast and Simple
LC-EST MEME Method for (uantizative Avalysis
8-Hydrocpl-2"- Deoxyguanosine (S-0HSG) in Human Unine

SUMMARY

8-Hyoroogp L 2'- Dewrpgmeamasine (B-0HAG) & aw extemdively
wsed ismarker of svidmive DN domage, wbich b formed by
nidative nnes facder mich @ chemical carcinogers, cigarsite
smke. The muvin sim af thir sudy war to develop o fus,
semsitive and ety method jor the guantitelive defermination of
B-OHSE i bumam wrine samples. Tn ohir study, we developed
and elideted an accursee, fos, secitive, and robust liguid
chrematopraply—fandrm murn gpectrometry (L MSE
method for determination af B-OHEG concentrations in human
wrine sarmples. The levels of the B-OHAG in wrine sangpler were
determined guawtitatively with LCMSMS by wning positive
elzcimospray iomization (ESI) in the multiple reaction monitering
(MEM) mode amd @ Hilic P column,  §-Hydnog-2©
Dieoxygramosine [TTNG, F8% war wed ar an imtermal stamdard
im i stucdy Our valideited method war meoceguly applisd
to the analir of ot wrime sample collected from romdomily
selected bealthy bumam dgrrette mmoker and non_smaker subjacs.
With rhe belp of this valideeed LCEST MEMS method we can
determing he presemoe of 8-0HAE at very fw conveminations in

Burrm wrine sl

Key Wordr: Urime, LEMSME, 8 Hydrogel -
Dhenxygramosing, DNA demage, Biamarber, Tobacoo smaske

Fusan Idrarmda  &-Hidroksil 2" ROHAG)
Kawiitatif Amalizi igim Hezle ve Barit LC-EST ME/ME Youtewwi
Gelistiritmesi we Dog

14

& Hidroksil 2" Deoksiguanozin  (8-0HAG),  abrideef  DINA
baronm e olarak bellonlm Fr bpeljik belinkici
wlug, kinmparal kamserojemler, sigor dimatm gitd eksidati s
faksirlerine bagh slonak olwmr Bu palymanm amac, fnsew
idnerrndz 80N min Eantisatil amalizi ipin bell, hemes e
bait Bir prosediir gelipirmettie. B palpmads, i idnermada
S OHAG komsamirasyorlaron slomek Spinm o, .b.'.a'.'r .Eun.i.r
ve srglom Bir sve e ei-tamalemn kinle
(L MSME metod gz\'.'l,r.rmﬁm,r v palide m'.'lfluu'a,ﬁr.r Tedrarr
mumnelerindeti 8- QT sevipeleri, WRM modunda ve bir Hilic
Flr kolomunads pozitif slebrogrey iveniazgomy fullarlanat LT
£ ESLME § MS ile bantitatif slanak belirlendi B polgmads i
standrs olarat 8-Hidreksi-2 " Deobriguamezin [15N5,0% 53
dllrmidmgter. Dlogrulemoney  pimtem, rastgele sepilem saivkls
rigere fpem v sigans fpmeper dewakleden feplonan gt idner
armeklerinim analizine baparpks sygrlamonginr, Vilide edifmiy b
L EST M5 f M5 oretody yardimnds fmsen idner aumumslerinde
B OHAE varigr pok dipik seviyelemde texpiv soilebifmekreain

(=1]

Anabrar Kelimeler: ldrr, LMEMS, 8-Hidroksi. 2.
Deskripuanssin, DNA hawrn, Biyobeliviey, Sigera igme
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A comparative evaluation of Juniperus species with antimicrobial
magistrals

Hager Mufia |11, Berrin {}zi_:el:ikl‘_. Ozlem U]rﬁl'chl, Ismet Kutluk® and Niliifer Orhan®
"Drepartment of Pharmaceatical Micrabiology, Faculty of Pharmacy, Gazi Unfversity, Ankara, Turkey
‘Department of Pharmacognosy, Faculty of Pharmacy, Gazd University, Ankara, Turkey

Abstract: The objective of this smdy was to evalnate the & wire bipactvity of the active ingredient in selected
antimicrobizl magisiral dmz formulations and plant extracts used in folk medicine, comparatively. The active ingredients
of mazistals such as: boric acid., balsam of Perw, zinc oxide, Calendula tinchure, thyvmol, resorcinol, crystal violet were
used as well az fruit or leaf extracts of Juniperus exceloa (J@), J. sabma (J5), J _feerdizzima (J), J communis s5p. nana
(Feom)), and J exyredrus spp. oxypoedrus ripe (Joso) to determine the antimicrobial activity against gram positive bacteria
(5. pyogemes, 5. aurens, 5. epidermidis, E. frecalis), gram negative bacteria (£ pneumonine, H. imfluenza, P. aeruginasd,
A. baumannii, E. colil, and fungi (Candide. albicans, C. ropicalis, C. parapsilosiz, C. brusei) by using mucrodilution
method. The inhibition end point of the minimum inhibition concentrations (MICs) were determined as pg mL™. The
active ingredient and plant extacts have shown anfibacterial and antifongal activities with a MIC wvalues of 1-
=128uzml". The active inzredient crystal vielet (MIC; 1 uz mL™") as well as Je- fmit ethanol, Jfleaf and fruir ethanol,
Joso-leaf and fruit ethanol extracts (MIC; 16uz ml™") have exhibited the hizhest antimicTobisl sctivities (MIC; 16pg mL-
". Although ingredients of magistrals seem to exert similar antifungal activity against C. albicans, C. tropicalis, and C.
parapsifasiz (MIC; 32pugml "), thymol and resorcinol wera observed to be more active against O brused (MIC; 16ug mL-
"). Exmacts were more pronounced against P. aeruginesa, 4. baumannii, and 5. epidermidic (MIC ranging from 16 to
32). In the mine time, the extracts showed equoal antifumgal actvity agzinst C. allwicans and C. parapsilesiz (MIC; 16ug
mL™"). In our smdy, antimicrobial sctivity of the namral compounds and ingredients of selacted magistrals have found to
be promising with MIC values of 16-32ug mL™'. According to the results of our antimicrobial activity studies, uilization
of Juniperys exiracts in anfimicrobial magisiral foromlations can be mmegested.

Keywords: Medicinal plant, antbacterial, antifonzal, magistrals, Juniperus.

INTRODUCTION

Magistral dmgs are the preparations, mixed, assembled,
packed and labeled dmugs prepared by a licensed
pharmacist to meet the umigue needs of an individual
patient when commercially available dmgs do not meet
those needs. They can also cootain and provide
compounds that are ot availsble and mwolved in
commercial medicinal formulations. Pharmacentical
formulations @5 magistral drugs can play a wvital or
immportant role to find an approprizte reamment for a
patient. Despite  the large role of technology and
manufacirers play in the development and production of
pharmaceuticals from namral or symthetic compounds,
many pharmacists contnue to work with researchers to
come up Wwith improved or enfitely new medicinal
compounds (Allen, 2012).

Flants are also well-known to be rich sources of bioactive
compounds. Tradiional healers have long used plants to
prevent or cure infactious diseases. Many of these agents
appear to have stroctures and modes of action that distinct
fiom those of the antibiotics in cwrent use So, it is
waorthwhile to sudy plants and plant products for their

*Corresponding quihar: e-mail: microbermgyahos com

activities against microorganisms. One approach that has
besn used for the discovery of antfimicrobial agents fom
plants based oo the evalustion of traditional medicinal
plant extracts. Throughowt history books arranged for
dmg: and pharmacopeia, which inclodes the magistral
dmgs were discovered (Allen 2012).

The active substances that are used in antimicrobizl
magisirals in Turkey are bornic acid, balsam of Peru, zinc
oxide, Calendula tincture, thymol, resorcinol, and crystal
wviolet etc. Boric acid is odorless, slight pearl sheen
colorless crystals or white powder that is soluble in water,
ethano] and glycerin It has @ wesk topical bacteriostatic
and fungistatc sctivity (Prutting and Cerveny, 1998
Balsam of Pem 15 a dark brown, viscows hioguid that is
non-drving. It is practically insoluble in water but feely
soluble inm dehydrated alcohol It is used for topical
treatment of superficial skin lesions becanse of its high
cinnamic and benzoic acid contents which have antiseptic
activity (Fh Eur., 2009). Zinc oxide is a white powder
that is insoluble in water. It exhibits antimicrobial activity
throurgh different mechanisms and usad as preservative in
topical pharmaceutical formmlations (Pasquet e al.,
2014). Colendula offcinaliz is a3 medicinal plant
belonging to the family Asteracea. It iz msed in
phytotherapy because of its  aotbacterial, anti-
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DEVELOPMENT AND CHARACTERIZATION OF
MUCOADHESIVE-THERMOSENSITIVE BUCCAL GEL
CONTAINING METRONIDAZOLE FOR THE TREATMENT OF
ORAL MUCOSITIS

ORAL MUKOZIT TEDAVISI ICIN METRONIDAZOL ICEREN MUK QADEZIF-ISIYA
DUYARLT BUKEAL JEIIN GELISTIRILMEST VE EARAETERIZASTONU

Melike ONGUN, Emre TUNCEL, Ezra KODAN, Fatmanur TT(i‘-(T:—DEMIH.ﬁ'Z', Fahriye
Figen TIRNAKSIZ

Gam University, Faculty of Pharmacy, Department of Pharmaceutical Technology, 06330, Etler,
Ankara, TUREEY

ABSTRACT

Objective: This study war aimed o develop and chavacterize, mucoadhesive-thermosensitive gel
Jormulation containing metronidazele that can guickly pel ar the duccal mucosa fempergiure for mamment
af oral mucosiis.

Material and Method: fn this srudy, the combinations Poloxamer 407 (P407), Poloxamer 158 (P155)
and Hydroxypropy! methylcellulose (HPMC) were used in certain concentrations to form a gel in buccal
mucosa Optimum formulations were selected by measuring the gelling time and gelling rempararure qf the
Jormulations prepared. The hardness, adhesiveness, cohesiveness, resilience, sproyability, muceadhesion
and releaze properties gf selected formulations were evaluaied.

Eesnlt and Discussion: The results showed that FI and F3 formulations, which guickly nom o gel
Jorm at 33 °C, could be the optimum formulations. These nwo formulations showed controlled release for 8
hours. Texture profile analysis (TP4), mucoadhesion studies and sprayability studies kave shown thai FI
Sormulation which the miaure gf P40T (15%), P188 (20%) and HPMC (3%) is the optimum formulation for
the buccal mucosa. In conclusion, mucoadhesive-thermosensithe gels containing mefronidazele may be a
good alternaniive in the treament of oral mucosits.

Eeywords: Meronidazole, mucoadhesive-thermosansithe gel, oral mucositis, poloxamer
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Abstract

Objectives: The genus Moltda Lelun  is represented by two species; Molthia aurea Boiss.,
and M. coerulea (Willd.) Lehm. in Turkey. They are used both as food and for medicinal
purposes. The curment study aimed (o investigate the antidiabetic and antiexidant potential,
and the phytochemical profils of the leatl, flower and root extracts of Molfkia species.
Materials and Method:: a-Clocesidase and a-amylase enzyme mmhibitory activities of the
extracts were studied. Alzo, anhoxidant effects, total phenol and flavonoid contents of the
extracts were evaluated. Hizh performance liqud chromatography (HPLC) method was
applied for the ‘dentification and guantification of the phenelic compounds which could be
liable for the obierved vanous activities of the extracts.

EResults: Among the ivestigated phenolic compounds, caffeic and rosmarinie acids and rotin
were determined snd quantified in the methanol extracts. Bufin was found as the major
componnd in A aurea flower extract, also 1t was determined as one of the major compounds
of the leaf extract together with resmarinic acid M. cosrulea flowers, leaves and roots were
tound to be nch in rosmannic acid. The antioxidant and antidiabetic potentials of the extracts
may ba thought to be due to their rutin and rosmarinic acid content.

© onclusion: These results propose that tested Moltkia species could be used as potential
natural antioxidant sources. On the other hand especially M. aurea extracts could be
evaluated in the development of herbal products with antidiabetic potential.

l'g:.eywnuds: Moltida, Beraginaceae, antidiabetic, antioxidant, HPLC, phenolic compounds
OZET

Amac: Moltlia Lehm. genusu Tirkiye’'de iki tiir ile temsil edilmektedir: Molthia aurea Boiss.
ve M. cogrulea (Willd.) Lehm. Her iki batki de hem besin olarak hem de tibbi amacla
kullamimaktadir. Bu ¢ahisma, Moltiia tirlerinden elde edilen yaprak, cigek ve kak
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Preclinical Study on Hepatoprotective Effect of Pollen Extract of
FPinus brutia Ten. (Red Pine) in Mice and Phenolic Acid Analysis R
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SOD: Superoxide dismutase; United States of America; WBC: White blood cell count.
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Cholinesterase and Tyrosinase Inhibitory Potential
and Antioxidant Capacity of Lysimachia verticillaris
L. and Isolation of the Major Compounds

Lysimachia verticillaris L'nin Kolinesteraz ve Tirozinaz Inhibitor Etki
Potansiyeli ve Antioksidan Kapasitesi ile Ana Bilesiklerinin Izolasyonu
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ABSTRACT |

Objectives: The scope of the present otudy was to cpacify the therspeutic potendisl for neurodeg enerative dicesses through evalusiing cholinecteraze
and fyrosinese (TYR} inhibfory and anticxident acfivity of Lysimachis verticillaris [LV), end to isoleie the major compounds conmidering the most
active fraction.

Materials ard Methods: The methanol extract (MED of LV and the chloroform, efthnd scetate (ER0AC), and squesus fractions obfeined from it wers
used for biclogical sctivity and isolaficn ahudies. The ME and all fractiona were tesfed for their acetylcholinestersse (AChE), butyrglcholinect=race
{BChE), and TYR inhibitory and antioxidant potentisla weing ELISA microtiter sssays. Seven major compounds were izolafed from the sotive EHGAC
fresction by cemi-preparative high performance liquid chromstography. The shruofures of the compoundo were slucidated by ceversl opeotroscopio
matheds.

Results: Marked AChE inhibitory activity was obesrved in the BHOAC fraction (6337+1.74%), BChE inhibifory activity in the ME and E10AT fraction
(B5.8423.01% and 8316243939, ioftel phenol content in the EXDAC fraction (261.59:395 my eguivalent of gallic acid(l g of exirect) and total
flavoncid comtents in the EHOAC frection (515542280 mg squivelert of quercetingl g of exfract), and 2,2-diphenyl-1-picrylhydrazyd redicsl
scevenging activity and ferric-reducing enticeddant power values in the aguecus end EH0AC frections (5254200679, 921120.30%,; 231820.054,
2.22420.091, respectively). Accordingly, the jsclation chudies were carried out on the ER0AC frections. Compounda 1-7 (gallic ecid, (+}-cafechin,
myricetin J-0-arabinofuranoside, myricetin 3-0-o-rhamnopyrenoaide, quercetin 3-0-f-glucopyranoside, guercetin 3-0-earabinofuranocoide, and
quercatin 3-0O-o-rhamnopyranocide, recpectively) were icolated from the active ER0AL fraction

ConClusior: LY meny be s potential herbal source for trestment of neurodegenerative disesses based on ife sirong antioxidant sctivity and significant
cholinesferace inhibition similar to that of the reference.

Eey words: Anficholinesterase, HPLE, isolation, Lyzimachis, tyrosinace

- |
Amag: Bu caligmanin amao, Lysimachia verticillarizin (LV) kolinesteraz, tirozinaz inhibitér etkizini ve sntickoidan akdivibesini degerlendirersk
nirodejeneratif hestabller icin terapotik pofanaiyelini belirlemek ve en stkili fraksiyondan hareketle ans bilegiklerini izole stmekiir.

Gereg ve Yintemler: Biyolojik aktivite ve izolagyon calspmalar icin LY nin metanc! skofrecinden hareketie kloroform, EFDAC ve gulu frakciyonlan slde
edilmigtir. Eili EH0AC fraksiyonundan, yan preparstif yiiksek parformanch soa kromatografisi (Y8250 ySntemi ile 7 ana bilegik izcle adilmigtir. Izale
edilen bilegiklerin yamlan cegitli spektroskopilk yontemler kullanilarak aydindstidmeghr. Metanol eketresi (MED ve #im frakeiyoniarn asetilkolinesteraz
LACKED, badirilkelinectaras (BChE), tirozinaz inhibitor etkileri ve antioksidan potanciyellari ELIZA pindemiari kullsnilarak belirlenmighir.

Bulgular: En yiikoek AChE inhibior etki E0Ac frakoiyorunds (963.372174), an yikoek BChE inhibEtr atki ME de ve efil agetat fraksiyonunds

*Comespondenoe: E-mail: voeger@ithuedir, Phone: +30 462 377 58 38 ORCIDHC: orod oy 000000 1-8838-671 7
Rereivest 15063015, Aocepted: 06.093019
“Turk | Phamn 50, Pubiishod by Galanioes Publiching Housa
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Investigation of Propolis and Boron Containing Disinfectants and Comparison with WHO-

Recommended Formulation against COVID-19

Propolis ve Bor Igeren Dezenfektanlann incelenmesi ve D50 Tarafindan COVID-19'a Kars Kullaniimasi Onerilen Formiilasyon

ile Karsilagunimas

Serdar Tort, Flsun Acartiirk

Gazi Llriuzrsil',-,. Faculty of Fharmacy, Department of Pharmaceutce] Technology, Ankars, Turksy

ABSTRACT

Objective: The need for disinfectamts has inoeased woridwide due to the
I‘.IEI.I!II:IFII-FE oancemic COVID-15. I sccess to water is Bmited, the use of slcohol-
bases disinfeciant formulations recommended oy the WHD. In this study,
disinfectant gel formulstions contsining propoliz and borc sdd with lower
mkcohal levals than the WHO-recommeandad formulstion were davelooed.
Materials and Methods: Four different geis farmulstions containing propads and
boric scd were developed. A geling agent war added to the developed
formulations to make it remain longer on the sxin than quid solution
formuiations. Taxtume pm‘ﬁlz Bnalyzes, s:r!uuuu'lir,', and bicsdhesion tests of
the formuations were svsluated. Afer the characterzation studies, sactericdsl
end fungicidal sctivity aszays were performed with final and the WHO-
rescoem miEnced fonmuations.

Results: The results showed thak increasing of gelling agent incressed the
ﬂ'.'ncusu'bll, bacadheszon ard textural values. The #nal formulation cun‘hlirv'n;
propolis and boric acid had acceptabie gel properties. Propolis and boric scd
contsining disinfectant gel formulstion included lower alcohal level than the
WHZ-recommended formulation showed & similar bacteridcal and fungiddal
Bctivity with WHO-recommended formaulation.

Conclusions: Fropolis and boric acid-contsining disinfectant gel formulations
were suocessfully produced. Final formulstion with & lower aicohol level might
be am alternative for the WHO-recommended formulstion with similar
effectiveness.

Key Words: Disinfectant, pm:ui:. bonc add, COVID-19, hlllurm.l:umf-: 5el,
carbomer

Received: 07.05_2020 Acoepbed: 07.25.2020

ORCID 105 5. T-0000-0003-4545-3420, F.A 0000-0001-9313-7 30K

OZET

Amag: COVIT-13 s2ign nedenighe cdnys senelinde dezenfeitaniara olan intyag
mrtmagbr. Exer suya EI'I-fi'ﬂ Eusith ise, 050 tarafndan a.IEuI sazll dezenfekianiann
kullapdmas:  onerilmektedir,.  Bu falymacs, D50 tersfndan anerilen
formilasyondsn dshe digdk akol orsnina sship propodis ve borik asit igeren
dezendektan jel formolasyonlan geligtiriimigtir.

Yontemler: Propoliz we borik asit igeren dort farkh el formilasyonu
E\e[fﬁrilmiftir. G:iitin'hn fnmﬁhrln:mln ciit dzenmde =@ EE@&I‘H
formilasyonisnndan daha uzun sire kalmazn ;uélumut igin jelegtiricl madde
Have :d'l'niitir. Forml]hr,unhlrln tekstor Pm'l‘ii snalizleri, =drdlebilirik we
yapgma tastieri deé\erhndiril'nifﬁr. mlrt:rizus?un F_Ilimuh.rndun sonm,
sakterisical ve 1'|.l15isidu| mktheite galigmaian, son ve D50 tarafindan anariken
formilasyoniar ile gerpekie girilmigtir.

Bl.qulur.lzllr_fﬁri:i madde craranm artindmannn viskozte, fapETA e takstir
deferienini arted pisteriimistic. Propolis we borik asit ipsnen son formdiasyon
knbul edilebilir jel Gzelliklerine sahiptir. Fropolis ve borik a_.si‘t igeren deha dipik
alkol orsnina sahip cezerdeitan j:l rurmﬁln:.-,unu, D50 tmrafmdan Snenken
formillasyon ile benzer bakterisidal ve fungisidel aktivite plsbermigtir.

Sonugar: Propolis ve borik asit iperen u:amrcltun_i:l_f:r'nﬁhrr'mhrl oajanyk
l]r\:h'lmi;t'r. E:Ii.;.'ﬁril:n son rnrmﬁh:snllnn,, DS0  temfmdan Snenken
formillasyondan daha dopik alkol sevigesine we Denzer :tﬁnlﬁ\: sahip bir
atermatit okanilir.

Anabter Soccikler: Deazenfeiian, prnp-uli:. ok asit, COVID-19, hidroalkalie _i:L
karbomer

Gelig Tariki: 09.07.2020 Kabul Tariki: 29.07.202

Address for c-nne:-p-und::nufmg-mu Adresi: Serdar Tort, Fh.D, Faculty of Pharmecy, Gaz un'ru':rsitlll. 0E330 Az, Turkey E-mail: ::rmrturt@suﬁ.-adu.tr
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ABSTEACT

Histrmme is e mvost common and toxic biogenic amime in feods. The presence of histaming o some foods i considened a5 an mdscator
of miczchiclogical quality and bygicos. In thiz smdy, i was xmed to investizam the amoent of kistaming in some milk and chesss
comsemed in Asiara A total of 116 samples of 20 differcat pasteurized milk, 20 kigh heat-treated milk and 7€ cheoss samples (fulem
cheens, whin chessa, fesh kashar chesse, and hbne cheass) were amalyzed by soryme-linked imsmmosorbant assay (ELLSA) techniqua.
Az zmesalt, In 29 (72.5%) of 40 milk mhmdmmm&mmlmhmﬁmmﬂj;
mgL. The mean levals (=5.E) of histaming of mdlk samples were fomnd to ba 0.1850 01 mp'L. In 58 (76.3 %) of 76 cheswe mmpla, the
presance of histaming wos deteced in concentrations rnging betoeen 252 and 189 7% mpky Rogarding the tmhms cheoss, white
chiacns, fruth kashar chooss, amd [abne chesso samples, mean levely (Z5E) of hivteming in were femd to ba 568021256 mpkg
3685029 mepkg 4 860035 mpky and £.48=0 39 mgks. meepectively. The mean kwuls of ksteming of cheswes wars bigher thon meam
lovels of hivonine of milk. The diffarcaces betwesn meam levels of histaming & milk sarple: and the mean lewals of histamine in
chaere samples ware stistically signifcant (P-=0.001). At precant, theee 2m no establizhed Bmit on Turkish Food Codex for histamine

Ragolar aticke
s 7] aids
comcentrations in milk and chooues.
Keywords: Chesws, FLISA, Histanema, BTk
INTRODUCTION

MGk has special mportance in the mirition of pecpls and especially childmn dus
to ity mich metritional comient mchding protem and calcues (Er o af, 2010; Er
Demirkan o af, 2015). Milk prodocts shonld be safe in bealth as they ars
imchuded i the dist and s consursption is mequired m all age groops. (Edoan o
ail, }018). Pathogeedc microorganiums that moay arise from e milk poss a nsk
im chesse producton (Dockevd of af, 2020). Stocer colures wied in cheoss
produrtion are pved colteres of different microorgamisers, and functions of
starier cobure are bctic acd prodection, the formation of seoscry acthwe
compounds and antmicrobdsl affect (Kvttslave = al, P00 Food safoty amd
mquality are x rojor concam of cozsemer and health cars crgamizations aound the
world (Eniz-Capillaz snd Herrer, 2019). Foodboms diesse: camsed by
mmmmmmﬂmﬂmwwamnﬂnnm
hoalth (Samandoolengon #fai, 2015). Tha ocommuncs of toxic componnds has a
n&ERte impact om the safoty and mriritioned vabes of foods (Er Demirkem of ol
015).

Histaneing that i the casative agent of scombroid poisoning. is biogenic anying
and is prodeced by microorganiams (Er o of, 2014). Hisaedine is fomed by
microbial decarboxylation of histding amine acid by the histiding decarboxylase
anryme. Gansmally, fresh foods do mot contin histiming. (Soraten o al, 1991;
Ede, 2017). During the food processing seps, the micoobial activity coald camse
the production of histaming (Er o all, 2014).

Histaning conld camsa foodboms intexication. Alcoholic beveragses such as red
wine and beer, and various feods such 2z milk, Sih, cheesws, fmits, vegeable,
SansxEes, 2nd salanyd are considersd as histamine-zich foods (Werm or o, 2008;
ﬁrﬁ-ﬁnﬁr amd Stejanevic, 2011; Er « al., Dil4; Diaz o al., 2015; Diax &
ail, 101%) The histaming content increasss in the improper food processing of
milk and milk prodocts. Nommally, fresh milk contains very Jow lewvels of
hiztamning, whils commsrcially sold parteorized or ubtm-high worperatos (UHT)
milk is mported to brve a highar histaming comeot. A significent mcrease m
histaryine combeet is obssrved with the & rtion of milk (Hed et al,
1999, In particular, chesss is cos of the most idsal medimms in the formation of
biogenic amine (Vale and Gloria, 1998; Budak o o, 2008; Spiomirni ef ail,
2013). Many factors are sfective n the formetion of histamine & cheass. Thes

nz7

facters could b specifed as sster calfure used in chesse making, pH of choses,
salt concenfaticn, cootymimation during production, storage teEopezatme and
rpeming time. The: highest histaming production cocam during the npening of the
cheases This is explamed by the degradation of promins vo free amino acids
(Adadejzks & 2l TO18).

‘histaming has maportest phoyssological finctioms in emans, commeming
food or bevemges comtaining high amsommts of histarming can lead to histnsime
poisoming, which canses sympioms such as beadschs, diswhea, asthees,
hypomnsiom, prurifes, wrbcans, wand dirdness (Jeosten and Nuner, 1996;
Leszcryiicks o all, 2004; Er o ai, 2014; Dhax e ai, P018). Genarally, n case
of a low Larul of hivhming sxpoazm, hivtaming could not be absorbed by the
gatrointustnal () tact. Othoradcs, histaneing i absorbed by the GI tact and
histyving Etoxication oocurs dns to the high kool of Eistamsing imvtakeo and the
incraass of tha blood histaming lovel: (Taylor, 1986; Fr or al, 2014). Healtery
pmphmﬁhmrqnﬂjmﬁrmhumhymm: but

Chomp «f af., 2011; Akan and Demirag, 015). b this case p-mphmﬂ:.lo‘nr
diamne oxidase (DAD) eoryme actvity am at nsk fir histmine towcty
(Maintx snd Nowvak, 2007). Howover, toxicological reactions may also ocomr
iﬂ:ﬂ:ﬁ:-u-cinmbucmunm.gndnuwh high amoents of histaming, Histansimg
intoleramea s dus %o the accunsslation of bistaming in the bemem sysiens (R ef
atl, 2004, Consumption of histeogine-rich food or dmgs that histamine relsass or
block the DAC cam cmse dimrhsa, headeche, rhimcconjunctval symyptoms,
mithima, bypoeasion, axbrythosds urticaria, proitas, rednsss and othar disordar
in patents with kistamine éoleancs. In this isace, sympioms cam be meduced
with a histaming-fres dist or elicvmeted by anthisomizes (Maint amd Newalk,
7). The pressnce of histamng ha: no positive affect o foodsmFs and reduces
the qualiy of food Thus, the determization of histamine lesds o food is
necessary o mudicate dewrorston and gquality. Frech amd smitsbly stomed or
procassed foods and beveragss bave low histamize contat. Howswver, products
with lower kistaming comfent in the same type of food am of beter quality
(Bodmer & ai, 1995
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Protective Effect of Boswellic Resin Against Memory Loss
and Alzheimer’s Induced by Aluminum Tetrachloride and D-Galactose

(Experimental study in Mice)

Efiet protecteur de la résine boswellique sur la perte de mémaoire et la maladie d’Alzheimer
induite par le tétrachlorure d’aluminium et le Degalactose (étude expérimentale chez la souris)
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Abstract Mowadays, because o fthe industrial zation, a lotof
contaminant wene availahle ; the conseguences of this avail-
ahility are apparition of d seases including neurodege nera tion.
MNeumndegencrative discases of the human brain comprise a
variety of disorders that affect an increasing percentage of
the population. This study is based on the effect of the Bos-
wellic resin, which is from a medicinal plant and knoam for
its anticocidant effects on nerve ocll damage. The objective of
thizs work was to evaluwate the in vitro and in vivo effocts of te
Boswellic resin on antcholinesterase activity and  Alzhei-
mer's discase (AD) induced by D-galactose and aluminum
tetrachloride in Swiss mice. Chemical composition of the
resin essential oil was identified by the CG-MS analysis,
The antiowidant activity was alo assessed by the DMPD
and metal chelation method. In onder to understand e
mechanizm of memory improyement, the acetylch olinester-
aze, AChE, and butyrylcholinesterase, BChE, inhibitory
assays wene perfomad. In vivo part of the study was achieved
on Swizs mice divided into four groups: control, AT maodel,
treated AD, and treated control group, The identification of
chemical composition by OG-MS reach the B9.67% of the
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toital extract compounds presentad some very important maolke-
cules (p-Cymene, r-Octyl acemie, e-Pinene...). The present
study proves that Boswellic mesin improves memory and
leaming in treated Alheimers group, modulates the oxida-
tive stess and be invobved in the protective effect against
amyloid deposition and neurnsdegeneration, and stimulates
the immune system in mice"s hrain,
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Résumé Les maladics newrsdégénératives du  cerveau
comprennent divers troubles qui touchent un pourcentage
croissant de la population. Cette éde ext fondée sur 1" effet
de la résine boswelligue, une plante médicinale noconmue
pour ses effets antoxy dants sur les lésions des cellules ner-
vouses. L objectif de ce travail était d'évaluer les effets in
vitmo et in vive de la résine boswelligue sur 1activité antic-
holinestérasigue ot lamaladie d”Alzheimer (A D) induiies par
le D-galactose et le tétrach lorure d "aluminium chez la sournis
{Swiss), La composition chimigue del huile cssenticlle de la
rézine a été identifidée par "analyse CG-MS. L'activité anti-
oxydanie a également &é évaluie par les méthodess DMPD
et de chélation des métmoe. Afin de comprendne le méca-
nisme daméliomaton de la mémoire, les ests d'inhibition
d"AChEet de BChE ont été réalisés, La partic in vivo de
I"étude a &0é réalisée sur des souris Swiss divisées enguatne
groups | Témoin, modéle Alzheimer AD, Alheimer raité ot
un groupe témoin traité. Lidentification de la oomposi-
tion chimigue par CG-MS ateint les 89,67 % du i@l des
compoaés extraik, présentait une mo cule trés importan i
{pCyméne, acétate de n-Octyle, e-pinéne.. ). La présente
étwde prouve que la résine boowelligue a amélon: 1a meé meoine
et l'apprentissage des souris model Alzheimer traité, module
le stress ooydatif ot est impliguée dans 1"effet protectewr sur le
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Abstract Cancer is one of the most extremes medical conditions in both developing and developed
oomiries around the world, causing millions. ntd.eal:lue.:di:,n:u Ch:mn'lh:rapy andior :'adi.cth:r.:'p}r
am key for toeatment approaches, but both have numerous advems health ebects. Furthermeom,
the mesistance of cancerous @l to anticancer medication l=ads to eatment failure. The rsing burden
of cancer overall requires novel eficacious teatment modalities. Natural medications ofier feasible
alternative opticns against malignancy in contrast towestern medication. Puranccoumarins’ defensive
and restorative impacts have been obserned in eukemia, glioma, breast, haing, enal, liver, ocolon,
cervical, owarian, and prostate malignancies. Experimental ndings hanve shown that furanoooumarins
activaie multiple signaling pathw ays, kading to apoptosis, autophagy, anfioxidant, antime tastatic,
and cell oy cle arrest in malignant cells. Additionally, furanocoumarins have been shown fo hae
chermo 'pn.:'v-:rll:i.\'e and chemotherapeutbic :r_wlcrp;i:tic.pabcnl:ia.l when used i combination with other
anticancer drugs. Here, we address: different patine ays which ane activased by furanocoumarins and
their therapeuticefficacy invarious tumors. Ideally, this review will trigger interestin furanoooumarins
andd their potential efficacy and safety as 3 cancer lessening agents.

Keywords: furanccoumarin; apoptosis; autophagy; me tastasis; cell cycle armest

1. Introduction

Cancerevacts one of the greatest medical tolls on humankind, = quiring a proactive proceduse for
pevention and treatment. Anenormous number of patients succumb to cancer every year. [t is one of
the chief rasons for mortality around the world, and the number of cases is continually expanding
and estimaied to reach 21 million by 260 The ladk of efficent anticancer treatments mmains a dinkcal
problem [1,2]. Chemotherapy andfor radiotherapy are the main clinical approaches to cancer treatmens,
yet baoth have documented adverse effects [3-6]. Cancer trestment affects not only rapidly multphring
cancerous cells but also noemal body cells (bone marrow, gastrointestinal tract (GIT), and hair follides);
therefore, thess tematments may give rise to severne adverss symptoms. Moreover, quick disposal and

Im. | Md 5o 2008 3, 5670 dorll R0 pved] 165622 wrrmdi o jrurnel fos
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Teaser We review recent advances in the fleld of preparation and synthesis of

ensable

anticoagulant drugs, heparin, and related products.
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Advances in the preparation and
synthesis of heparin and related

products
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Heparin is a naturally occuering glyoosaminoglycan from livestock,
prncipally pordne intestine, and is clinically wed as an anticoagulant

drig. A limitation o heparin production is that it depends on a single
animal species and potential peoblems have been associated with
animal-derived heparin. The contamination crisis in 2008 led to a search
for new animal sources and the investigation of non-animal sources of
heparn. Over the pad 5 years, new animal sources, chemical, and
chemoenzymatic methods have been introduced to prepare hepan n-
hased drugs. In this review, we describe advances in the preparation and
synthesis of heparin and related products.

I tro dise o
Heparin 15 a natwral polysacchande derved from ammal fesues and ha been widely used
dinicsas an antiaagulant for over 80 pear [1,2]. 5imd lar to many ather natural products, such as
hormones or neurotransmitiers, hepafin was discovered accidentally [25]. The heparin story
sorted arcand a entury a3go. By the end of the 19th centuny, an enzymes inhibitar, allad
antithrambin {AT), wassuggested toexhibit anfionagolant activity [#]. Heparin, tsolated fmmdog
bver, was disonverd by Jay Mclean in 1914 5] By the bte 1990k, hepadn was shown tobe an
affect ve anticoagulant in the presence of aphisma component @llsd ‘heparin-obcnr [, The
prezsnce af a rebtinship betwesn heparin-oBcinrand AT was undarstondduring the 19505 and
it was sugpested that AT aciivity was mtalyzed by hepanin [74]. Pore AT was isolated for the first
fimein 1968 by Abildgaard [9] and, fimally, during the sarly 1950 o liawi ng extensive ressarch, a
mnique pemasaccharide, cormesponding to the AT-hinding she in heparin, was chancerizad
[10,11].

Heqarin, the meet nagatively charged bl ogical molacule, & a highly sulfated member of the
ghcoeaminaglyan (GAG) Bmily. The GAG family ovmprises heparin, heparan sulte (HS),
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Almonds (Prunus Dulcis Mill. D. A. Webb): A Source
of Nutrients and Health-Promoting Compounds
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Abstract Almonds (Froms dulos Miller D A Webb(the almond or sweest almond)], from the Bosaceas
farni.ly:, have long been known as a sourcee of essential nuirients; nmu'a.da}rs_, I:he:,r are in demand a5 a
healthy food with increasing popularity for the general population and producens. Studies on the
composition and characerization of almond macre- and micronutrients have shown that the nut has
mary nutritious ingedients such as tty adds, lipids, amino acikds, proieing carbolnyrdrates, vitamins
and minerals, as well as secondary metabolites. However, several factors aflect the nutritional quality
of almonds, including genetic and emvironmental factors. Theretfomr, investigations evaluating the
effects of different factors on the quality of almonds were also included. [n epidemiological studies,
the consumption of almonds has been associated with several thermpeotically and protective health
benefits. Clinical shedies have wverified the modulatony efects on serum gluooss, lipid and uric acid
bevels, the regulatory roke on body weight, and protective ebects against diabetes, obesity, metabolic
syndrome and cardiov ascular diseases. Mos=over, recent researchers have also confirmed the peebiotic
potential of almonds. The present review was carried out to emphasize the importancs of almonds
as a healthy food and source of beneticial constituents for human health, and to asess the factors
affecting the qualify of the almond kemel Elsctronic databases inchoding PubMed, Scopus, Web of
Science and SaFinder were used fo investigate previcusly publshed articles on almonds i terms of
components and bicactivity potentials with a particular focus on clinical triaks.

Keywords: almonds; secondary metabolites; health-promoting properties; almond composition;
clinical trials
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The effect of environmental Bisphenol A exposure on breast cancer
associated with obesity
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ARTICLE INYO ABSTRACT

Lovworts Many dverse wlow and Sxcilt svere acae vy y rymdro 2 (SARS-CoV¥-2)
Ayl ipdsocahas sceper crace tnroe Jthough the type 1 isterferon (IFN) syters bow x critieal sole in

Eoviracszessal polletion " & '
0 oy e of viral ey of PN pror dgals by SANS-CoV-2 constestes 3
S2L Mwm&nyhnmnwmhnhmmwol&nmhmwnmmmh
2 & Sactlitates SARS-CoV-2 tedecton bt also d fatlicy risk, which arises dne to Sywtemsic
i . Ayl Bydrocerbon Recepeor (ASN) A 4 The 1l 3 of exdd Ry
Iremcisc=ms axic ackd due to P of the Ind lmmb)hmmmmm
k & (U-4)xdgnad e and 3 (STATY) signaling pathway. The
ARN-LDOT Ky potaany s an fmp chy ,‘ mmh&u&ﬁmmmmv"

and in the comtexs of Trag/ Th17 lrmbalance azd cytokise stonn.

1. Introduction Wmmzm)(-.wmu 2020%; Led
eof wl, 2000; Letho e ol., 2020). However, the cromstalk Dbetwersn the
Severe scule respiraioey 2 (SARS-CaV-2), S.ULS&:\ -2 mad hont insate inusunity is pocely understood (Lel o ol

wisch was firstly identified in Wuh&ChumDmunbu 2019, repidly
spread all over the woeld, Whilst the sassber of caws 10 date excends 37
millicn worldwide, more thas cee millics people have died due 10 this
vir infection (Coronmrinu Update (Live), 2020). Although the pah.
cgeness of SARSCoV-2 infecticn is still not completddy clarified, o
four-stage clasdfication np-upt-dhx lhemuldnr(rx et Che
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SARS-CoV-2 enters cells vis tisg 2

.

(ACE2) by sctvating viral spike glycopeoteins (SARS-Q 8) through

").Uptquhound.\m«lugham;atwmym
cresse suscepGlality 10 infection by SARS-CoV.2 (Brake o ol 2
Usforrusatedy, SARS-CoV-2 oot oady eflectively uses & muﬂ and
wsique systesn which & ACE2, 1o enter sad ssaltiply in the hout (The
Mawi e o, 2020), but also its binding 1o ACE2 allows it o evade im-
smane surveillasce. The esgulfinest of ACE2 provides the visus acces 1o

the bout celis systemn, therelyy viral peolifeation and i R
stroagly linked with & ful and potentially ing infects
(Bewke et al., 2020). Thus, despite ol the pe the rate

of COVID-19 begas 10 rise sguin, over socond half of 2020, Most peob-
ably, ane of the impartsat cumnbulmg factons for the continuation of

the pasdemic is thal envie pallution negatively ssodul e
Roat’s lsmmsane response.

I this comtext, epademiclogical date regurdiog COVID-19 froe 110
Tdisn proviooes firsmed that envi d polluton facs

SARS-CoV-2 isfertion and increases the infecticn-associated fatality risk
(Bosro ef ol, 2020). Specificelly, the adverse health eflects aof
trafficcedated daily amls jesdate matter pollutios result from
their chemical composents hlt polyeyclic arcenatic hydrocarbons
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Enmeeste Racemt armbyey concering: the sevese scoie remiEsterny = 1 {EAREL=N-T) enpineses
SARSCo¥W-I ing e CACE) F m-:ltlr:\n'h:l :Ilﬂi:.ll.m-:rpllhnlm-mlll.'ﬂ
Sulic mclocnas :.r_'lnfr_'lh: scidrebied dusl seccpmition enreepl in pertrointedinad EARE oW1 miecton, ke
Gok-dng ain STrRESL n T | ; bz L':F.llLIum'.-rwnﬂIu“-m:m::d-um:lld.lhm
Eﬁm F- i SARE CoV-2 in Lhe ermbedt o wiral furios snd ey mecharesss, feosing:
el rogi on the dESermi Sigpes wed by F it = it veal apds poies @

prevented fros Ending F:l:h:.lh whiz: wre

of m phpeas id with one or momne rmbc sod,

E Y T
L] = druge i

or by ]

spsine. In pair EARE-Cn\' -2 infectinn the eSicimsy of

1. Imtresducticn

Human coronzvruses (hooVs) am 3 large fomfly of pathogemic
exvolopad virmos that Gy a sngle simnd of ANA. Idection with
esp vimses penerally resalis [nmild 0 modersts respimatory sysiom
disorders, whith cm also be faial o oome vulnemble individomls.
(Graham ot al., 2013). To dats, sy hCoV sirsdos hoom boen ldentibiod
and clesifiod tnin four groups. Among these, one of the groop B -
CoVs, v acuie meplmiory spndrome coronandnes-2 (SARS-Co¥-2) 1s
B micrn b for the 2010 pandemic comonavims
dismmes (QOVID-19) (Hosng ot al., 2005). Although ths tanosizon via
meplraiory fact & the princpal expeure rooie for this diseace, e
meml-oral roule of fmnsmision shoold mot be dgnorad. Many hy-
pothezas kave bopm proposod mganding why COVID-10 cxeses sip-
nlfcant gavircintesinal sympiomes. Firsdly, roent analysls revaalod that
angiotensinconveniing enryme-2 (ACEZ) despite being highly eox-
pressad In ahmodar ool In the ung, # is alen expresnd on a large scale
In the glancular eplthelial el of gastroiniestinal sysiom. Thus, it 1s
accopiad ot itemction betwoen SARS-CoV-2 and ACED may msiik
20Xx Thang of al, J000x).

Hal celis via indtiating a cascde of Ifammaiory reactons. The bec-
terisl stundamcs of the: gastrodniestizl sysies redprocally infumoos
i meEpirsiory fract Bwough the “gut-lesg axke (Bodden of al., Z017;
Fan et al, 2030). The tind opHon is ithet dml recgnbon of

gumgliosides and ACED By the spike (5) profein of SARS-CoV-I lmds o
malateorpdon, unsixhic e secretion and hypemctive enioric medlity
(Mastroeovich of al., 2015 Zhang ot al, 202000 Rocontly, the prosono
of moinal recogaition systems by the me of slalic ackd (SL4) and mger
chains, befwesen vinses and thelr host cells bas Torusal nterest on this
resarch aren kading o B accumulation of knowlsdge in the feld of
“shinghyoowirology.” (Sriwilaijarcen and Sumnd, 2020} In B comtort,
mceptor.reaisd approachss for determination of the binding shes on
bost and vimes proieins will clanly e perspect ve in polestially drog
reporposing and developing new drug candidates Tor COVID-1T.

I Gastrrimiestinal SARS-CoV.-2 indection

In a mitz-analyss reviowing &0 different Investigations, a bodal of
4247 cumes had digesthe sysien sympiomes and this disidbubion cal-
culaod 2 176 % In avemge. In this ke of pationts, 42 % of tho sbool
!pad.mu“mﬂ_‘f.tmpndumammghm%dihmmhtm
amuummmmurmm respimlory trct {Ch

2000, Grasda of =l Z020). Hnmmmmmmm LI'I.aL
a?%ulm SARS-Cov-T ronfirmad pationts kad gastrodniostinal

ploms (Cuan el al., 20300 In another sindy, among e 651 Guss
with OOVID-17, the proportion of patienis with gastroinicsiinal symp-
ftome was found to b 11.4 % Incrossnd endency (o mifer from gas-
trolntestinal symplome among e pationts with DOVID-19 anhanoos
the ridk of contaménaiton 1n healiheane workers who teel the mspeciad
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Egreasic -h:d:_:xmjmdmnhrgalb:-mmr-mmxw D:l"l"ﬂ:l-'lil reTain
DIVI-LER ! sormverting encyme I (MET) 2 : of the e l:rrl:nlfﬂ.ﬁEl,um: Eoman cddl
Azgtorron 1 -l:rplv:l'-nflrr“ angs repEnbry nysdsoms coronavina 7‘(5-.35—[:"' l'l. the mumsve spei of OOV
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Ak pataiicn pellfon. A sgmficent mdsfomlbsp exids beiwes air pollofon ssd EARE CoV-D infecton, az mas oo
Dbuatiy D:l‘l"ll:l-l.i F ooE m oo bid comek dus ko chediy or moes eciopic &2 accmmubibon o
= Bl srderasp rul: Sson for mevers COVIIL]S ll:rnq_:r encrerage the wirme/ A(EZ r-.-q:l: I‘.I'Iﬂi indeartion
TEEE brad o -Dbmh' nir -.\n.'uh:n e amorisind nak Scior e
:ll.lr!:rr_'l:l.:lblbcﬂmn ]npuu:l.r_'l %mmﬂﬁﬁ-h‘lllmlﬂnTalmdmmmummn
1] af = mad sy impect o the erdunced rik of dexth dos i BARS-Co¥W-2
mifection.
1. Inmtrsduciion Comversly, upregulation of ACE2 or Migher ACED geme expresson may

¥iral infection aggresdon & linkad to both esvironmental and ge-
netic factors. Althoogh the moriallty In severs arule respimlory sym-
dromme coronavirus-2 (SARSCoV-Z) infection | kighly age dependent,
b pffclogy of the comonavirus dismss 2019 [COVID-13-gorie
martaity in thise mienis |5 Largedy unknown {LyomsWeler, 20200
SARE-Co¥-2 hax a slm of 60— 140 nm. Nasal or sallve droplel seroeals
from infeciad {ndivideals provide an effdent means of ressport for e
viral particles, &= well & atizchment 1o suspendad fine particles In alr
(Woon Fong Loung and Sun, 2000). Pocibivwe comolifions of PMILSG,
FMID, niogen dioxide (NOv) and oxome (04) levels with cises con-
frmed with new COVID-10 uwmderiings th how alr polluiion Is axisting
In the propagation of SARS-Co¥-2 Infodiion (Thu of &1, 2020} Angio-
tensinconveriing encyme-3 {ACET) probeln provides the host colieiar
emiry podnt for SARS-Co¥-2 (Hattistonl and Volpe, 20000 Thus, e
bohemen ACKEZ and SARS-CoV-T |z pivotal In the: Infoction

process (Geetal., 200 3; Ghebilerwd of ol , 2020 (io et al., 2020). I these
receplors ane inkdidiad by the angiotensin-converting -szoymae Inhibibors
(ACED amd angiotessin 0 typed mecepior hiockers (AREx), a con-
comitant fall in infienmation mighi cocur via diminished viml invasion
of tsemes such as the lungs and Be hort (Rico-Mosa of sl 20020).

C.:l'n.lp:rd.lr‘ sthar.
Emai adims stenpingpnailcos (A Engm)

hitpere e =g 101 01 5 i 20010, 102411
Recmived 7 May 2020 Accepiad 12 My 2020
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1382568307 @ 200 Eleerier V. A8 cgbi nesrendl

Incrosn suscepbility (o indfection by SARS-CoV-Z, and COVID-19 dis-
amp spverity (Emke of o, 2000 Tolaoro smokers have a grester
prodispasdton (1.4 fold) o developing svere sympdoms of OOVID-13.
This ofien necessiaies thelr eniry Inko indensive care undis (IO,
Alongdde concoenitnt mechanical ventlation; momoves, eir doaath
male & approximately 24 Hmes Bl of non-smokers (Guan of 21, 2000
Vardavas and Kidim, 2020} Among adulis spod mors: than 65 years
approximately 89 % mufer froem one or more underlying comorblcities,
inchling obesity (22 %), codovasodar disease (28 %), hyperiession
(50 %) and diabetes mallitoe (28 %) 2wl as chronic bang disosm (35
) (Ciarg et al, 2020) Thess comorbidities show a irend fowands in-
crezepd disposiifon do OOVID-19 mvere disese, but no spediic sig-
nificamd asociation coudd be shows with sctwe smoking and chesity
and sty particulary in Chinese patients (Lippl and Henry, 2000, W.
L et al., 2020} However, mmong e patients admitted be 100 for
SARS CoV-T, mjmiring fmvachm mochanical ventlaton (IMV), e
of ohese patienis Is kigh This increase in the mie of patents
who naisd IMY 15 signifcandly Hnked with being male amd possassing a
high body mass Indew (EMT) (Simonmet of al, 020
Eecenily, the low mortality mie o patienis with acute nepirsiory
distroer syndrome (ARG with obasity and moriild obestty & defined ==
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Abstract Carofencids ame natural fat-soluble pigments synthesized by plants, algae, fungi and
microcrganisms They am msponsible for the coloration of diflerent photosynthetic organisms.
Although they plor a role in photosynthesis, they ame also present in non-photosynthetic plant
tissues, fungi, and bacteria. These metabolites have mainly been used in food, cosmetics, and the
pharmaceutical industry. In addition to their utilization as pigmentation, they have significant
therapeutically applications, such as Improving immune sysiem and preventing neurode generative
diseases.  Primarily, they have attracted attention due to their antioxidant activity.  Several
statistical investigations indicated an association between the wse of carctenoids in diets and a
decreased incidenoe of cancer types, suggesting the antioxidant properties of these compounds
as an important fackor in the scope of the studies against ovidative stress Unusual marine
env ironments are associated with a geat chemical diversity, msulting in novel bioactive molecules.
Thus, marine organisms may mpresent an important sounce of novel biologically active substanas
for the development of therapeutics. Marine carofenoids (astaxanthin, fucoxanthin, f-carotens,
hrtein but also the rame siphonacanthin, siovanthin, and myxol) have eoently shown antios idant
properties in educing oxidative stoess markers. Wumerous of bicactive |:|'.|I:|'I.'P'|.:|1.1I'II:|5 such as marine
camiencids have low stability, ame poorly absosbed, and own very limited bicavailability. The new
fechnique is nanpencpsulation, which can be used to preserve marine caro@enoids and their original
properises during processing, storage, improve their F!I:D.r:mcl'h::rrul:a] properties and increase their
health-promoting e ffects. This p=view aims o describe the role of marine caméenpids, their poential
applications and differnt types of advanced nanoformulations preventing and teating oxidative
stress related disorders

Keywords: bioavailability; carciencids; marine; nanoformulation; oxidative stmss; mactive
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1L INTRODTCTION

Some sevare cantz] narvoE hnDEﬂumﬂ.nprlﬂd
Hnn'@ﬂ:nlbwhpmmtu:fumm
by neuronal celll Joss. Thnwdl.mm:mml:rmﬂnhﬂ.lr
beimar’s dissase (ADY) and Parkincon's diseass (PD) a5 well m the
mm CHE dissasss such as Buntington's dissase (HIY) and omltpls
ﬂ:hmmﬂl-ﬂj L]-ﬁ].mnhl:h.mm h:ml:,ua-
mon paint about thar is ther
acteristics ending wp with the of mumnal 1.L3]
hmaﬂj.'hmﬂjndtynfﬂ:nrmmldlu.glmp]u:ﬂdimhm
treatmant of neurcdagumarattve disordars tha ralinf of
the sympioms assocated Wit sach diwas stam. In othar waords,
hmm&mwwﬁhmdp

weating neerodegemaration and ]m;ﬂm
mljmﬂdahfmq‘:qtmmn-: Li;m'udhrnlmdtn-
the deSciancy of the mformation on the pathology kading to &
Sormeation of thess TS dsondess 5] .

Indsed, curmetly, the clinical cutocmss of the neeodsgenara-
o disordars am well-desaibed inchading the dovelopmentl
Hﬁ [18-13] . Themfors, e majority of the «fors perfomeed

in mulevamt dmyg desizn stadics hevo boan provided to Bt

the symptonss of sach diseass sizbe depending on e phase How-

ovar, these dmgs, a5 dforementionsd, xe generally not capabla of

featees by prevent e progmess, which leads to the com-

mmmmﬁwﬁufmmnm
sties [14-07] .

Bogarding the incidence of both AD and PD, particalarty in the
aldarty, mumervns siodies bove been conducied within the last

Ao comegquedenee W these authory o the Faslen Medilorasen
Lreversily, Facully of Pharmacy, Famsguate, TR Morth Oy pres, wis Meen
1, Tarkey, Tl +NFIRER0T401; Eemail ||.r1ng|.|.'.|w:m|.uh b
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kalf-canhry both o understand e padopinuiclogical cascades
mvohed and to desdm novel dmg molecule i:uﬂ:nirtuimmt
[18] . AD is wel-characknzed with the development of

m‘q-c:umﬂr:nfu.lmml:.'c it is the most commoon forms of demen-

). mmmmmumufmmm
acting on cholinargic mnmmn]umgumwﬁm:
toms  [[19-30) m]ﬁmn. e dE
fmos cholineciamsa mh:u]mnmii:\crﬂur_'.mqrmmlhr
st of AT (Fig. 1. Sincs cholinesiorass (ThE) enzymes (L.,
acatylcholinestanase and vkholinewteras) are rwpensible for

the metsholic degadation of acetylcholine, inhikition of ChE
anxymas in CNE mormases both the zvailable amounts of acetylcho-

e amd the nunsher of cholinergic receptors agonized by acetylcho-
B [21-22) WWWEEMWM'&&
mq:hr_'.m.t n-:I' mmmlm. a |:m1:i.a] N-mety
marhw.tndln
untl:n l:lma:u:ls g nhnam.m)mﬂ.:rtu
I:-Ihmuﬂ.'ﬂntmut‘lmmlm thew meceptom thiggen both
noumnal exciotmdcity and cognition problems (Fig 1) (23] .
Hewsrer, nens of thasa treaments, {f.2., neithar chelingsturass k-
tuhmnm‘%ﬂlimmmm;l}mwhnm.dlmmpm
mldl.mmnd:f}mg:huthm‘hn [24] . Morwovar, cholimar-
gic dysfimction is not the coly wysten affected within the dewlop-
mmtnf..l'l} snce servioninergic, adrensrmc, aniliqnmmup
wysams have aleo been shown to be demguiamd  [23)
m.mhnﬁ-hnihmbunhhdmdopn::;pc' dvi-
fimction From this poine of wiew, the oot dregs fior the
mtafmmhmmmm&- msociated with the
Sxrapeutic approache: wilizing the meckanitey:; for the clevaticn
ofdnpmufmhmrthm&nlmu-ﬂmaﬁmmlpr
meoepior apomiit, mompanving oxidase B (AMAC-B) mbdbder,
casechel-O-metinylirensfames (COMT) mhibie, or dopaning ago-
ziit anployment. Somilar to the chnical % bahmd the AD
tament, none of thess statezies for the PD treatmani
offars a radical teatment, since the pathophysiclogical cascadss
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Abstract Cuercetin is a flav onoid with notable pharmacological eflects and promising therapestic
poiential [t i widely distributed among plants and found commeonly in daily diets predominanthy in
fruits and vege tables. Neuroprotection by queraetin has been reporied inseveral in vitro studies. [t has
been shown to prote o neurons from o idative damage while redudng lipid perovidation. In addition
fo its antioxidant properties, it inhibits the fibril formation of amyloid-f proteins, counteracting
el byses and inflammatory cascade pathways In this review, we provide a synopsis of the moent
Liferature exploring the relationship between queretin and cognitive pecformance in Alzheimer’s
disease and its poiential as a kead compound in dinical applications.

Keywords: quercetin; pal}lp]'.:nnls;ﬂlz]'-:hn::':di:a_t; machanistic insights; clinical disdhions

1. Introduction

Abheimer’s disease (A1) contributes to G0-80% of total dementia cases, and it mosthy affects
elder people (65 years of age or older) [1] The pathogenesis of AT is typically associzied with the
accumulation of amyloid-B (AF) aggregates and the hyperphosphorylation of fau proteins, keading to
neumdibrillary tangles (NFIs) and sy naptic dysfunction [2-4]. Around 35.6 million people worldwide
ame estimated to be affected with AD), with a prevalence rate of 46 million new cases each year.
The prevalena rate of ATY inareases with age: the rate doubles every 5 years from 80 years of age [5.6].

Early studies led to the cholinergic deficit hypothesis of AD, which states that deficiency in
acetylcholine is the main cause of the disease. In the pumuit of drugs that ame able to mstor
acetylcholine levels, the hrst acetyl cholinesterase inhibitors wem developed, including tacrine.
Since then, other drugs in the same class have been 'FIJ:I'I'L'EEL L'I..'.'|I:|1.n!|.:\l' doneperil, rvastigmine, and
galantamine. Cument AL therapy consists of cholinesterase inhibitors and N-methyFo-aspartate
(NMDA) antagonists, including memantine. Awtyl cholineste rase inhibitors prevent the bydrolysis of
a.n:et.l.r]:hnlire, and memantine modulates NAMDA e phor m:l."mil'_\l; causing a n:d.u:tinninetl:ih.m
ghutamate signals. However these drugs offer litte palliative effects, and they also heve numerous
undesirable safety profiles with a number of adverss side eflects [7,8]. Acetyl cholinesterame inhibitors
are assodated with gastroiniestinal side efects such as nausea, diarrhea, and abdominal pain, 2s well
as urinary incontinence, insomnia, and nightmams The use of tacrine has been limited because of
its poor bicavailability and reported hepatotosicity. Memantine is clinically less efective compared

B ool WML, M 59 dee 10T 3 baom 100 1 0S5 wrwrr i sy o ool cukes




Food mnd Chemical Tonioslogyr 144 (2031) 1115328

£ ‘:l-.‘r‘.'l_& "

| o5 = ._\: e il Mool lepn 't G el B0 T Ol ] T I

Comtenrs Ers available ar SoeeeDiome

Food and Chemical Toxicology

¢ I ——
Famud
Trmerdegy

A phytopharmacological overview of medicinal plants used for

prophylactic and treamnent of colitis

Bara Kiipeli Akkol ", Bgra Karpuz*, Eduardo Sobarzo-Sanchez ',

ey, 9130, Ankere, Ty

» off P Facuor of PR ~am

ii®

Haroon Fhan

'mam-mwamaammmaﬂmﬂ Senzape, Chix
* Duporoe of Jepaek Thawiery, Baoulry of Phaerary, Dnefeerioy o Sonsiape de Compeansily, 15702, Senabhype de Compeanln, Spaie

'I.'q)mrq'm Akl ol Mhen Uw'sominy Mardon, 3735%0 Fabion

ARTICLE INTD ABRSTRACT

Enrwasic A bl mre cheoaic disases thei devdop oo e ynctc backgroumd. They am clasc-
Colca fertoed by mn idiopaibic, chroaic arore amd pericds of and , penctic amd -
Ty ooy Emcmorrare th 12 el ook e itn it in
:"mz;-..“ bve been i on the of the disrwr, - THF,
miti-infegrin, Jamm kivoow ichiblioey, and thiopornes con be need for

bave sids cffects moch m beadachs, dizciorms, neseea, loas of apeetiic, i lom, m'l'lnil.t:u.l:-hhn e

decrrand whits blood cell comit. The smanch for seabment: thai may be o mdfe al
i immmersprrsive ey has poioed
cxnmge of moin and cheronic g

show tt plants are promising i teas of ther = ia

Herhal i o e wide
ok d colitia. an| cEnical seudiex
ol & Thaz af

plarir in rexttog ulooratter colitic hax born deimrmined. Howenes, mcor b&:ln:nntll b:lphr:ﬁ:l:n,p

mlﬁu:huflb::hrhi.uu:l.:mﬂ.tb:mlmtw
| for um oo af

tcimal planty md phy-
- :d.l.ﬂ.:.:rlwli'ldm.lnwknw:l

oy

L. Intreduction

Tuil berreed i THDs) are Bldoay chees: disaies
with an idicpadss dironie course oo genetic buckground. They are
iy il by peerionli of acti il dsmion kel bive adverae
o on phyeecal, peychalogical, s, sl prolssions] funstions
Thmdlh:ﬂma.ﬂn:hnr].ﬂuflh:pdmmbﬁuﬂ e,
200 Avelal et al. & Avwgar
*Commor ef al., ""l X “-L:-.-\.'Jl
flnltﬂrlﬂnumdmmnﬂnm-m
u.iaml:UI:lln‘!Gl.i.m ﬁn-:[lﬂ‘.‘l] The 102 and O affes dffene

[Mlodedoy o1 all, 20020
The U, st deseribe] by Samined Willks in 1259, i s comines ia
1].r:m.':ld cunp.pu‘.l wiath OO [Wilkes, 15590 It i characterin] by acite
al the el whick ususlly in-
cliidhes e sl i b d and elosgated w0 isslude othes
et ool b sl oy [ Barnsssrgurt, 3OO Orelios o al, 2012 Pre 1 et al,
1902). Relipeng-remitting UC is an idicpads: diwse whsch develops
BB e o of Bird dacade of Ble el alffess palicsts with clinical
ayrapliimn s as Mecdy dicrhes and sectal ergendy s (Dasse
and] Fioeedd, 2 1; Meyers asd Janowiee, 1987 Ar any cime, 509 al
pubicns ere spmpiomatic, 30% have mild syspoens, esd 206 bave
ssenlerale sysspreess [Hend il o al |, 1955). 0sevwws o chedend course

purts af the digestive spsies and show partially Gffenes ' & | iwer] by hati anud il Chuil iy COrTEr SOl
canparative cvaluation of UC and D is presented in Teble | Sy oF I8 mEp i by s of al., 1993:

Ahum:wmmummﬁ:u i i G, boriew | i, k i infk 7 bomared
¥ M-, EC, | | el B, LS, HF-cll, Nuclear Pacior kappa B; THE,
b tnctor-m; UC, ks

* LCorepondny ssthor.

¥-razil addrermr cenkfyas edn ir (B Akknl], sdnarde sl @nominlcd (K Scharss-Shocher], boroonkbon ifawkoms.ed . pk (H. K},

e el o O DT et SROGRTL 1 1 163

Beerived 18 May 305E Recrdved in rovaed Sorm 5 Jooe 20080 Accepied 14 Jaly X030
Avaiblble caline 30 July HI20
O S-er S0 2000 Polsliched by Heovier Led




.c:amrers [P

Review
Coumarins and Coumarin-Related Compounds in
Pharmacotherapy of Cancer

Esra Kipeli Akkaol %2, Yasin Geng 2, Bitgra Karpuz 1, Eduards Sobarro-Sdncher 34
anid Raffaele Capasso %%

1 Department of Pharmacognasy, Faculty of Pharmscy, Gaed University, Eriler 06330, A nkara, Tarkey;

busTa karpus@gel edu tr
?  Department of Pharmeccgnoay Faculty of Phermecy, Hecethepe Universtty, Sthhive 06100, & nkara, Turkey;
vasin genc@hse fepeedutr
¥ Instihabo de Ivestigacidne Innovacion en Salud, Facultad de Clenclas de la Salud,
Universidad Ceniral de Chile, $3308F Santtago, Chile; eduardn sobareouentral o
4 Departent of Orgarde Chesnustry, Faculty of Pharmacy, Untversity of Sanbegn de Composiels,
15782 Santagn de Composels, Spatm
®  Department of Agriculursl Seerees, Untversity of Mapls Fedeorteo 1T, 20058 Porgia (Maples), Ttaly
*  Corespondene: estalo@yes Ledwtr (EEAL) refeapas@unma it (RO ); Tel: +90-312- 223165 (I AR
+3 (] 7R (RC)

el b
Recetved: 3 July 200 Accepied: 17 July 2000; Pubdished: 19 July 2020 mpditid

Abstrack Caneer is one of the most common causes of disesse-mlied deaths worldwide.
Desgpite the discovery of mamy chemotherapeutic drugs that inhibit uncontrolled cell division proesses
for the treatment of various cancers, serious side efeds of these drigs are a crudal disadvantage.
In addition, mult-drug resistance is another important problem in anticancer treatment. Thue to
problems such as oy toboxicity and drug resistance, many imvestigations am being conducted to
discover and develop effective anticancer drugs. In moent years, maearchers have focused on
the anticancer activity coumarins, due to their high biological activity and low toxicify. Coumarins
ane :mnmnmJ}r used in the treatment D'F'prnmte cancer, renal o=l carcinoma and kenkemis, and.ﬂte_!,r
alsc hawve the ability to counteract the side efects caused by radictherapy. Both natural and synthetic
coumarin derivatives draw attention due to their photochemaothe rapy and therapeutic applications
in cancer. In this review, a compilation of various resesrch peports on coumarins with anticancer
activity and immestigation and a review of structure-activity relabionship studies on coumarin core
am presented  Determination of important struchural featumes around the coumarin cone may
help msearchers to design and develop new analogues with a strong anticanaer effect and reduce
the potential side effects of existing therapeutics.

Kevwords: Eu:nch:,rmr-:; coumaring cancer; drg di.'pn:ve:jr; nafural product

1. Introduction

Coumarins are polyphenolic compounds belonging 3 group of colorkess and orystalline acygenated
heterooyclic compounds first isolated from the plant named Dipteryx odorzin Willd, (Fabaceae) known
]n-c.:l.hr.a: “coumarcun” by Vogel in 1820 [1.2] Oxygenated heterooyclic compounds anme furan
derivatives with 40 atoms or pyran derivatives with 5C atoms. Although furan decivatives ane ramhy
present in plants, pyran derivatives forming the structure of various compounds are encountered
mare frequently. The pyran decivatives as ketonic compounds that in the form of a-pyron o y-pyron.
Secondary metabolites called bereo-a-pyrone [coumarin) and berzo-y-pyrone (chromone ) occur due
to condensation of py ron derivatives with benzene in plants [3,4).

Cameers M3, 17, 1950, dioo 10 50 o e re ] 2ET 555 wrwrremd oo joeerial vano s
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proldifisration in fmnale reprodective el Die to e varisble patodagy of fhese cncen and e ek
of spemeride soeming te s in developing eouninies, cmeer dignoais can be mponed in afvanesd
alagen in W BOMen afd M atston afvarssly affects poogmeat and o skl cotoomes of | lims.
Foof ey reasol, many esearches in the fiskd of gymscodogical on codogy bave aurrisd oot many stadis.

Thet fretmesnd of vk gybeonbogieal probder, wiich o phivsion ], Biokogo | o poyeodc il
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L INTRODUCTRON

Cancer is ane of the mostimportant medical problems of
humanity, which evokes feslings of fear, hopelesmn ess, hep-
l=mmens, guik, mnbearshle pain, shandomment and death. In
developad coumtries, cancer (11.6 %) &8 the ssomnd leading
camse of death after heart dissass (806 %) [1]. According to
the World Healh Organization {WHO), it is estimated that
there will be 27 million cancer cases in the year 2030, 17
million of whidch will resuk in death [1]. 53 % of @nox
cases and &0 % of cancar-related deaths oar in undende-
veopad countries [Z].

(hmemlogic cancers, inchding cervical, primary peritn-
nel, ovanim, werine/endometrial, vagimal and vuolvar can-
oers and gestatiomnal trophoblastic dissass, are chamderined
by abmomal =] proliferation in dsmes or organs of the fa
male reprododive system [346] Gynemlogic mncers are ane
of the imporant canses of morhidity and montality in waomen

*Addesi orecpeadcae o bo adior o e Dipaimod of Phsos-
cogmoy, Faculty of Phoemacy, (i Unieesoy, Pl 063 30, Axliam, Tiis-
fecy; Tek: =00 302 2009 |35, Fae—903 |2 223 5013
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after breast ancer. In addition o being 2 madical, pinysical
disemme, itcan canss many paychal ogical problams in women
disgnosed with pmembgiml cancer doe to it fakl conse-
auences [7, 81.

Fach year, pproximadely 20000 women are dizgnossd
with mymecok gim] cancer, especially relaed i the ovary or
uwerine. In addition o the sarly detection of cancer at an
erly age, sdvances in medicine and technology inarease the
srvival rae of soch cancers [9, 10). While cancer remains
the second leeding cause of death in the world, gynemlogi-
] cancers ane un formnately incremsing day by day.

Primary and secndary metsholites in different chemiml
stnctres hat oo becanse of photosynghesis in plants play
2 role in varions tsks such = plant development and self-
defemse. In addition to nuwirition, mankingd has osed plants for
thousands of years for treatment becanss of gheir rich chami-
@l composition [11-14]). Forfhermaone, the inerest in herhal
medicing has inoreased i recent years due to the varioms
harmful effects of synthetic dmgs on humans and the avi-
ramment. Today, it is zimed not only i treat patients batalso
o prodoce moktifacessd sohtions o the mass healh prob-
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The 12" AFMC International Medicinal Chemistry
Symposium (AIMECS 2019) in Istanbul, Turkey

Abdurrahman Olgac™ Ismail Yaldn,*™ and Esin Aki-Yalcin®™

AFMC-AIMECS meetings are intemationally onganized barmu-
ally by the Asian Federmtion for Medicinal Chemistry (AFMO)
and are foomed on recent studies in dreg discovery and
development both in academa and industry. Member organ-
izations of the AFMIC are the Pharmacetical Society of Japan,
the Chinese Prarmmaceutical Assocation, the Burstralan
Chemical Institute, the Pharmaceutical Socety of Korea, the
Karean Chemical Society, the Chemicl Society Located in
Taipei, the Indonesian Society of Medicinal (hemni the=
Mi=dicinal Chemistry Section of the kwrael Chemical Society, and

The local management of AIMECS 2019 was covered by the
Compuiter-fided Dreg Design & Dewslopment (CADDED) Sod-
ety, as Prof. Esin Aki-Yalcin is one of the founders of this :-n.:ier:,l',
acting as the current elected president of the Asan Federation
of Medicinal Chemistry (AFMC) for the 2012-2020 term. Prof. Dr.
lsmizil Yalcin, the ather founder of CADDED Society and the
former AFMIC president during the 200623008 term, took part
as the cegariming committes chaw of AIMECS 2079, The mesting
was supported by the European Federation for Medicinal
Chemistry (EFMC], the Amencan Chemical Sodety Division of
Medidnal Chemistry (ACS-M0), the Association of Research-
Bazed Pharmaceutical Companies in Turkey (AIFDY, and the
Pharmaceutical Manufacturers Association of Turkey (EIS). 76
femnale and 80 male participants from 28 countres attended the
corference. Academia was representsd by 62 female and &4
mizle atbendees, and industry was represented by 14 female and
& male attendess,

Kry topics of the sympaosium were chosen from representa-
tiwes of both academia and industry. The scentific program of
the symposism induded ome opening lechae, 11 keyrote
lectures, 39 anal communications, and 58 poster presentations.
The talles were grouped in 12 sessions which wene held over the
course of four days. The sessions of the symposium were: Aecent
Devalopments in Drug Discovery (Semions | & 0, Assooiation of

[sl Dr. A Digac
Department of Pharmoceutionl Chambty, Gan' Uswerty Fomby of

Fharmacy, Emnfyel Mo Toc 5K N3, D633 Yerimahalc, Ankara (Tudey
and

Laborofory of Mokeodor Modeling, Ewis Phammooanfics! RED Lnd, Gad
Tatmopank G1-107, MEST0, Golbas, Amkarg (Turkay)
-l b T AT S A
|b] Prof Gr. L ¥akis, Frof. Dv. E. ARKi-Yolds
Deportmend of Alormooedioal Chembby, Askono Uinfversly Fomoiy of
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the Computer-fided Drug Design & Dewslopment Society in
Turkey. Each time, the mymposium is organized within these
meember countries. The AIMECS J01% symposium was held in
Turkey the yesr, as Prof. Or. En AkiYaldn s the cument
president of the AFMC (J01E-3030); the next AIMECS mesting
will be organized in 2021 i Tokyo, Japan In this repor, we
discuss key topics at the 127 APMC Intermational Medicinal
Chemistry 1 — Hew Awenues for Design and
Development of Translational Medicine (RIMECS 2019) held in
Istanbul, September E-11, 2019

Ressarchi-Based Pharmaceutiosl Compamies (WD Session, Advan-
res in Mediongl Chemisig.  Aecent Developments in Central
Nervoos Sjﬂm Drugs ACE Session). Bacers Developments in the
Therapy of Infectious & Anthdral Diseases (EFMC Session),
Chemicel Probes in Dneg Dvscowery & Advances in Medioingl
Chemistry, Protein-Protein Interoctions and Protein Torger Dy-
narmics for Deug Discowery, Deep Learming & Mscaloneous Drug
Targets, and Compuier-Aided Drug Design dpprooches (Sessions [
& M.

Mew networks were buik by the attendees during the
welrome codktal, coffes breaks, lunches, poster session, with a
city sightsesing tour by crossing modem and historical regions
of lstanbul, and 2 gals dinner, which took place on a cuise towr
of the Bosporus Strait.

The cpaning sesston of AMECS 1019 was held Sunday
evening, chaired by lsmall Yalcin (AMECS 3019 Crganizing
Committee (hair, Ankara University). Esin AkH-Taldn [Ankar
University, AFMC President) briefly presented the organmatioral
strscture, roles and objectives of the AFMC along with past
AFMC presidents and locations of previous AIMECS events as
well 2z the ceganizational detsils of the 12 AIMECS. Umit
Derall (Gereral Secretary of AFD) and Evran Algin Yapar
[Turkzh Medicnes & Medical Devices Agency, TMBDA) intro-
disced AIFD and TMMDA, respectively, and joined in welcoming
the sympaosium attendees. The opening lecture of the sympo-
sium wix green by Toshihike Kobayashl [Unieersity of Tokyo),
who prosided insight into interoultural relatiorships between
oountries and partnerships between the AFMO AC-MC, and
EFMC. He also mentioned the impact of regenerative medicines
and new regulicry fameworks for regenerative medidnes,
along with cument trerds in phama and biotechriology
industries and how Japan reacts in panallel to these changes.

& 2015 Wikey- WOH Ve Grobi & o BGad, Welnheim




Senid orders for printrepring and e-prinds & reprinisaben themccance ne

Cwrrenr Phermarmaeed Denygn, 2020, 28, 116 |

REVIEW ARTICLE

Natural Products and Extracts as Xantine Oxidase Inhibitors - A Hope for Gout
Disease?

Ikay Erdegan Orhan* and Fatma Sezer Senol Deniz

Deparmment of Pharmacoghosy, Facedy of Pharmaey, Gas Dahwersity, 08350 Andowa, Tankey
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1 INTRODUCTHIN

Gout is a chromic 1 fomm of arthritis coneved by ox-
oess wmic acd a substanco ot forms whaen the
body breaks down purimes, in the bloodktwam Peopls who are
cheoa, maks for gastric bypass or tomsplamt -
Mnﬂhmuhmdﬂimhmmkm
mmﬂ.}'rﬂdmﬂtmfﬂm@fmﬁmrﬂhpﬂtmﬂ
gastic faciom, Bke medications mch as douretics and oyl
e knomn o be af higher mak of developimg gout The dssass Is
mevin’ty charactarizod by painfial joint ndflavmation dee o precipit-
ten of monosednm =t aysals @ a joiot space [1] Treatmsant

targets. lowering semum nmn applied affiec-
= wnmmwbﬂumﬂ;ﬂm -
lopuring] dose regimwm [2]. The aim & to kssem semm wrte kevals
balor 5 'L, domm to the sanation point of monosodinm wreee
(5.5 mg to provent the dewslopment of new ayials and to
wndomie dissobution of prevailing aystals [3].

Treament of gomt, ako knoan among e s “the dis-
wase of the kings or e rich”, & based on hypararicse=ia control,
which is claswifiod as treatment of acite poety asthritis and chmaic
pm.nd.'ﬂn'q:l\ The most affective dmem o the treatmant of anute

mihni: aw koown as colchicine, non-swmrcidal anb-

*Adden corrspendmes & thin slbor al e Depatnenl of Phaoma-
cognesy, Facilly of Plassecy, Oaei Universly, 06130 Askan, Tuiksy;
Tel -+l | D0 3 1R6; F-omel. jorkan@gari odu ir
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inflammaricay (MEADs), and corticostercdds. Xanthine oxd-
niau-l:fl:{:'] mﬂmhﬂmﬁmmrmﬂpﬂmmﬂmmr

el TR aEOTEd mad T uEm-
hwm.gﬂnm[q-]l:h'n;\matmhhtma: synthesds are al-
lopramined a: wll 2 fobeexostat and uricase with non-pesing stmuc-

%mmﬁmm:umﬁ

oped recomhinant marrmbion wricaw amalogne. The most inspar-
tmtmhn:lﬁrtn-fpulﬂ:.muﬂuh of allergic reac-

i due o the dev of anfipegltcase
mnﬂ:u&_'r[ﬂ monhble dde sffects of this dmg mchds neutro-
philia, arthralzia, anomia, edema, wppar respimmry mact, and -
mTtmctm.i-chmsInld.wcmmduncmhmh'hr
ananwi debrvdrogenase debciency. In case
of pemistent hypeumicerma and meaurent gout attecks, gout teat-
ment should be: sustained with X mbdbitors {allopurinol) or emco-
wemic id, Howavar, the most
e sde s of sl purei) e
I:.d.m-:-:rmc:mnutuadmﬂﬂ
teaiment of acek attacks; mmwhpmthuhmh}prmm-
mic for a long tma Omn éw ofhar hand, 4+-month toameant with
ﬂwmﬁdbh:.mrh&.idmhhmhmmmm
systalic blood amd protimmmia as wall 25 andothe-
Mm[ﬁ?hmmhh&d ma

vary siong mwicomric dreg dateed fom phenylbumisone, conspli-
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Natural Products as Potential Leads Against Coronaviruses: Could They
be Encouraging Structural Models Against SARS-CoV-2?

Ilkay Erdogan orhanC - k. Sezer senol Denitz’

Romeivoct 13 Moy 2020 1 ocaptod: 1 hene 2000/ Fublishord onling: 11 Jure 2030
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Abistract

Mew coronavirus relemed to SAR 3-CoV-2 has caused aworldwide pandemic {00V D19 declared by WHO. Coronavirus
diisease D019 (OOVIOL 19) is an infections disesse with sevene 2o nespiratory symdrome cansed by comonavirus-2 (SARS-
CoV-2). SARS-CoV.2 is akin t0 SAR SCoV, which was the causative agent of severs aone respiratory syndrome (SARS)
in A0 2= well as to that of Middle East respirsiony syndrome (MERE) in 201 2. SARS-CoV-T has been revealed o belong
to Cornaviridias family 25 2 member of fcornaviruses. [t has a positive-wne single-stranded RNA with the largest
RMA genome. Since ils prnomic s gueenoe has a molable similarity to that of SARS-CoV, antiviral drogs ned to treat 3ARS
and MERE am now boing also applied for OOV I0-19 treatment. [ n onder o combat SARS-CoV- 2, many drug and vaccine
development studie s at experimental and clinical kevels ane cummently conducied worldwide. In this srse, medicinal plants
and the pure natural molecules isolated From plants bave been reported o exhibit sigrificant inkibitory antivira] activity
against SAR S-Co¥ and other types of coreey inuse s, [o the presont review, plant exiracts and metuml medecules with the
mentiomed activity are dizousked in order 1o give inspiration bo e archers o ake thes molecules into consideration agmnst

SARECoV-2.

Keywords Comonavirus - BARS-CoV - Medicinel planis - Matural products - Antiviral

1 Introduction

Coronavinuses (family of O oronaviridiae. order of Nidovi-
rales) named for the crown-like spikes on their surface
are described 2s 2 family comsizting of emveloped, single-
siranded, and positive-strand RMNA vinmses possssing a heli-
cal nucleocapsid They are known iy cause acute and chromic
respiratory, enteric, and central mervous system discases
in animals and bumans [1]. Some types of cornaviruses
are kmimwvm by e hosted by humans including HCoV-229E,
HCoWV-HE U1, and HCaW-NL-63 {a-cormaovimses), HCo-
43, MER 3-CoV, and SARSCoV (- oomonovineses). On
the other hand, other types of coronayineses sing animal
species a5 host are also available such 2= ransmissible gas
troenteritis vinus (TGEV ) and porcine respiratory corona-
virus (FRCoY | in pigs, bline infoctioes peritomitis vires
[(FIPY ) amd fline enteric cornavirus (FeCo¥) in cats,

=2 1=y Erdogan Orhan
inrhand g cdu ir

! Department of Frarmecognosy, Faoully of Pharmacy, G
Universaty, 0663 30 A nkars, Turkey

baovime mespiratory coronavinus (BCoY ) in cows, infiectious
bronchitis virus (IBY) in chickens and birds 2lso known
as @vian coronavirus, mouss hepatitis virus (MHY), eic.
They am gemerally classified under thres groups as group |
(TGEV, PEDW, FIFY, FRCY, and OCoWV L, growp 0 (MHY,
BCoV, and HOoVAOC43), and group I {TCoV and 1BV )
[Z]. SARSCoW was mported to cross-mact with some
members of group | coronavirus antibodies [3]. It should
b alen noted that, in addition s e and ficoronovinses,
& (NHC oV HELL 15, WiCoV HELU-20. PorCoV HEL-15.
CmCo¥ HEKU21), and y-comonoviruses (TCoV, BWCoW
3W 1, IBC-partridge) am present in the classification.

A coronavirus-based dissase was firstly diagnosed in
1931, while the first coronavines (HCoW- 2296} was isolaed
froen humans in 1965, Only BCo%-229E and HCoW 0043
wom known until SAR 5-CoV, boing 2 member of the sub-
s Sarbeocovinas, which was roalied as sovene acube ms-
piratory syndrome (SAR 5). [t was defined 2 contagious and
ofien fatal respirstory illne s, firstly reported in Guandong
province, China, in Movember 2002 with 11% of mortal-

ity. After that, Middle East Rexpirtory Syndrom (MERS-
CoV) epidemic caused by the member of Merbecovirus

&) Springer
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Combretastatins: An Overview of Structure, Probable
Mechanisms of Action and Potential Applications
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Abstract Combretastatins am a class of clossly related sblbenes (combe tastatins A), dibydrostilbenes
(combretastatins B), phenanthrenes (combretastatins C) and macmeyclic lactones [combretastatins
I found in the bark of Combretum cgfnom (Eckl. & Zeyh ) Kuntee, commonly known as the South
Adrican bush willow. Some of the compounds in this series have been shown o be among the most
potent antitubulin agents known, Due to their structural simplicity many analogs have also been
synthesized Combretastatin Ad phosphate is the most fequently sfed compounds in preclinical
and clinical trials. [t is awater-soluble prodrg that the body can rapidly metabolize to combeetastatin
Ad, which exhibits anti-fumor properties. In addition, invitro and in vivo shaxdies on combretastatins.
hawve defermined that thess compounds alse have antioxidang, anti-inflammatory and antimicrobial
effects. Mano-based formulations of natural or synthetic active agents such as combmetastatin Ad
phosphate exhibit several clear advaniages, including improwved low water solubility, prolonged
circulation, drug targeting properties, enhanced efficiency, as well as fewer side effects. In this
review, a synopsis of the recent lieratune exploring the combretastatins, their potential efects and
nancformulations as kead compounds in clinkcal applications is provided.

Kevwords: combretacess; combretastatins; drug discovery; natural compound; nanoformulation;
structure-activity relaticnships; fubulin inhibitors

1. Introduaction

Throughout the ages humans have utilized Nature, espedally plants, tomeet their basic to complex
needs such the production of foodshutfs, shelter, dothing, means of transportation, fertilizers, Havors,
fragrances ancd medicines as well. The World Health Organization has revealed that approximatehy
B0 of the workd's people count on medicinal plants in order to maintain their health or for treatment
purposes. Newman et al. mviewed natural products as sounes of new medidnes between 1981
an<d T2, This study showed that £7% of 877 mentioned small molecule new chemical entities wene
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Importance ol ethnopharmacological studies in drug
discovery: role of medicinal plants
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Alstract Efnopharmecology can he  hesically
defmed as “the imerdisciplinary sciemific explomtion
of the hiologically active zganis that are traditionally
emplayed ™. Therefire, the ethnopharmacaological
approach is hased on 2 body of work tha spans
several disciplines soch as hotany, chemiszy, and
plamarology. This inclodes field olservations,
descriptions of the milizaton and hioadivities of folk
remedies, hotemcal ident fication of the plant material
25 well ax phyiochemiz] and phermacal ogica
research. Investigations of the indigenoms remedies
and their prssihle effects have attracied astention of
mamy researchers for ages. Dmg discovery from
natwal smorces in the light of ethnopharmacol ogical
sindies has an important role in the development of
coment therapemtic systems. Plants, amimals and
minerzks are among the maiwal pmdocts that have
hemn the hasis in the Teamment of many diseases for
cemuries. Recantly, moch senton ha heen pad io
pharmaco gnostical, phyinchemical and pharmacalog

ical sindies of traditional medicina planiz. Moreover,
hinlogical activity polentia of natural medidnes has
hemn investigated in meny predinical and climica
sindies, revealing diverse hiokgic] effects of 2 wide
rangeafplam derived compomds in varions classes of
chamical groops. The majonity of e maioal somces

I Siisewr 1)

Depustese o of Pharssacogmncay, Faculty of Phores oy,
Gz Univessity, 06330 Exfler, Aaloas, Tixhey
el i Bgar e i e

whose active compounds are omrmenily employed
acimally has an ettmomedical oee. Therefone, recenidy,
many of the pharmacentical companies have renewed
their strategies in the field of natmmal pmdoa research
in order to bring om potential soowes and new
mnlecmles for the drog development. For the dsamvery
and development of novel, safe and affordahble
medicines, the alnophamacological mowledge
ormald he haneficial thanks o i approadh that could
he sopporied by experimentz] hase. In the present
smidy, abmaophamacalogical aspects of harhal medi
cine and plen-hased dmg discovery process will he
emphasized and imporant isoDes in their me as
complememntary medicine will he mentoned.

Keywords Fihmohotny - Elmophermacaology -
Folk remady - Medicina] plenis -
Phytophamacovigi ke

Intradudion

Plamiz have heen milized for vanioos popoeses since
exly lmman hisiowy. The aldest writien evidenoe for
the mse af planis fior healh poposes has been ©ond on
a2 Sumerian day =lab from Magmor, whidh i approx
imaiely S000 years old. Odher hisiorical writen
rconds were foond in Mesopotmiz, Epypt, Greek,
and Islamic civilizations (Peirowvska 230127 The
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Natural products, PGC-1a, and Duchenne L)
muscular dystrophy
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OZET

Geraniaceae (Tumagagasigiller) familyas: icerisinde yer alan Srodium LHer. cinsine ait taksonlar,
Tiirkiye'de halk arasinda “dinbaba” ve “ijnelik” olarak biinmekiedir. Mkemiz florasinda 26 tir ile
termsil edilmekte olan Erodiurm cinsinin gesitli dlkelerde Sdem, karacijer rahatsiziiklan, kabizlik,
dig ve mide agns=, geker hastahl ve itihaplara karg) olmak lzere farkl etnobotanik kullammlanmim
vani sira, baz Erodium tirer, Tirkiye, Kuzey Amerika bilgesi ve italya gibi baz dlkelerds sebee
olarak da tiketilmektedir. Erodium trien dzerinde yapilan fitckimyasal galigmalar, fenclik bilesikler
(flavonciler, fenclik asitler ve tanenler) ve ugucu yaf igerdifine isarst etmektedir. Bu bitki cinsi
Uzerinde su ana kadar yapalan kisifh sayvdaki biyolojik aktivite aragtirmalan, farkh tlrerinin glgli
antimikrobiyal ve anticksidan etkiye sahip cldufunu gistermektedir. Difer yandan baz tirlerin
enzim inhibitdr, ant-enflamatuvar ve sitotoksik etkileri de az sayidaki ¢alismada bildirlmigtr. Bu
deremede, Ercditm cinsinin genel botanik Szellikler, defisik threrinin etnobotanik kullanmnim
yan sira, cins Ozerinde yapilan fitckimyasal ve biyoaktivite galigmalan hakkinda bilgi verilecektr.

Anahtar kelimeler: Erodium, Dénbaba, ignelik, Etnobotanik, Fitokimya, Biyoaktivite.

ERCDIUM L'HER. (DONBABANGNELIK)
ABSTRACT

Thetaxabelonging to the genus ErodiurmL " Her. . placedin thefamily Geraniaceae| Tumagagasigiller),
1= known as “donbaba” and “ifnelik” in Turkey. Ercdium genus, represented by 20 species in our
fiora, has been reported to have different ethinobotanical uses invanous countries against edema,
Iver disorders, constipation, tooth and stomach pain, diabetes, and inflammation in addition touse
of some species of Erodiurm are consumed as wegetable in some countries, such as Turkey, Maorth
America region, and Raly Phytochemical sudies on Emodivm species indicate that it contains
phendic compounds (flavonocids, phenolic acids, and tannins) and essential oil. According to

\




REVIEW
DOI: 104274 gps._galenos 2020 75401

Kistik Fibroziste Yeni Terapidtik Yaklasimlar

New Therapeutic Approaches in Cystic Fibrosis
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OIET
Kistik Fibrozis (KF), Kistik Fibrozis Transmebran fleflanlik Dhizealeyicising (EFTE)
kodlayan EFTE genindeki farkh mutasyonlanin neden oldnzm kalitsal, multisistemik bir
hastahkor Kistk fibrozs, esas olarak hava jollanndskl any on fransporinoom ve mukoesiliyer
kleTensin bornlmas: sonncn gelien pulmones Jisfonksiyon ile karaktenzediv. Mortalite,
zenellikle brongektazi, brongiyollernin hksnmas: ve erken donemde ilerleyici sohmmum
fonksiyon bozuklnfundsn kaynaklamr. Son on vilda, kiicik molekil yaklasim, ivon kanal
tedavisi ve pulmoner gen tedavisi gibi semptomsiik tedaviden ziyade hastabi@ tedavi etmeye
yonelik yeni stratejiler gelistinlmizor. Tadavl seqeneklenmdeki onemli ilerlemelsar sayesinde,
kistik fibrozis, arik pediatrik bir hacfalikism ziyade yetigkin hastahg haline gelmigtir.
Pulmoner gen tedavisi, mutzsyon Spindsa bagumsiz olmas: ve tim kistik Shrozis hastalanns
uygulanabilirlifi nedenivle dzallikle dikkat gekmiztir. Tedavideki sn bifyik somm, kistik
fibrozis hastalanndaki senetk Deterajenite ve karmankhk sebebiyle ilag cevabom
dngorememektir. 30 hocre kalnim sistemlerindaki ilerlemaler, rektal biicre bryopsilerinden
“grganoidler” ad: verilen kiziyve 6zel mini organlar Greterek hastalifin modellemmesing va
bireyszel ilag cevabim in vitro olarak tahmin stmeyi momkin kilmesor. Bu derlemede, kistik
fibrozis tedavisindeki veni terapitik yaklagmnlann, devam eden klinik ¢alismalann ve
kigiselle: drilmis fedavi konsepundeki ilerlemelenin dzetlenmesi amaglammgar.
Anahtar Felimeler: - Kistik fbrozis, gen terapisi, gen modilatorlen, rektsl organoidler
ABSTRACT
Corstic Fibmosis (CF) is a hereditary, multisystemic disease caused by different mutations in
CFTE gene encoding Cystic Fibrosis Transmebrane Condoctance Begulater (CFTE).
Cyshe fbrosis is characterized by mainly polmonary dysfuncion as a result of deterioration
in the mucociliary clearamce and anion transport of airways. Mortality is mostly cansed by
bronchiectasis, bronchioles obstmucton and progressive respiratory dysfunction at the early
age of life. Chrer the last decade, new therapeufiic stzategies rather than symptomatic treamment
have been proposed, such as small molecnle approach, ion chanmel therapy sand polmonary
zene therapy. Due to considerable progress in the treamment options, cystic Gbrosis has
ecome an adult dizeaze rather than 3 pediatric disease in recent years. Pulmonary gens
therapy has gained specizl attention dos to its mutation type indspendsant aspect, therefore
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COVID-19 STRECINDE ECZACILARIN ROLT
Ilkay ERDOGAN ORHAN', Mustafa ASLAN'
" Gazi Univarsitesi, Eczactitk Fakitess, Farmakoemos! Anebiiim Dai, Anfara

OZET

1019 yih Anmbk gy sommda Cin'in Wuban gehrinde omaya olarak, dimyaya yayilan ve 21 yizyviln Ok

sehep olan veni tip corona vinksin (SARS-CoV-1) neden oltugy COVID-19, Mavs 2030 tarihi
fiharvia diimyada 4 milyondan farl insamn enfikte olfugn kiressl lpelte bir maghk sormu haline
galoiztic. Bu simee hastabfm teshisi we tedawisi pedemivle saghk cabsanlan (heldmler, hemsirelsr,
eczacilar, bastbalnolar, vs) COWVID-19 hastalamyls muhafap olmalan pedeniyle en biyik sk e kam
karzya kalan meslek mnplan haline gelmisty. Eczaclar, dzellikle Glkemizde 1. basamak saghk sumaoas
stanisinde olan eczane eczacilan, halkm en kolay olasabildisi saghk cabcanlan olarak pandens simecinds
birmiet vermeye devam stmigtiv Ancak damiaokh temas yolopla bulsma nski gek vikssk olan yemi fip
corona vinisten kenmpek, mmde yiadencs hestnm ziyaret effisi eczamelerde eczan ve eczacy feknisyenlen
xin barpak bir saghk sonmm teskll etmesine ragmen, COVID-19 pandemy simecmde eczansler kigisel capta
bijven dnlemlen alarak woetsiz masks dagihom porevini yoklenmustr, Bu makaleds COWID-19 pandens
sirecinds nlkemizde eczacilann ustlendiklen sorey ve sormahahuklar e kanm bizmetien farbslacakir,

Anahtar Kelimeler: Eczan, eczans, CIOVID-18, pandamd, corona vims, SARS-Col-2

THE ROLE OF PFHARMACISTS DURING COVID-19
ABSTRACT

COVID-19, cansed by the new fype of coroma virms -CoV-1), which ongzinated m Wuhan, China at the
end of Diecember 2009, is spreading all over the world and cansing the first pandensic of the 21% cennmy. Az of
My 020, it bas become a global health problem with mare than 2 miltion people infected workdwide. In thds
peniod, healthcare professionals (plrysicians, mirses, pharmacists, caregivers, 2ic.) have become the biggest rzky
groups facing the COWID-19 patients during the diagnosis and wexment of the dizease Pharmacizts, especally
commmity pharmacists, wibo have the staros of primary health care provider i our coumiry, have contimed to
sarve i the pandemic process as the healthcars professionals who are easily accessible by the public However,
althongh profection fom the new type of coronawims, which bas a very high risk of Tarsodssion by droplst
comfact, is a majer health problem for phammacists and pharmacy technicians i compumity pharmaciss wisited
by hmdreds of patisnss per day, pharmacies have heen assizned the dury of free mask distrbation in the
COVID-19 pandennic process by takmg thewr own persomal bymiene measures. In this arficle. the duties and
respaopsibilives of pharmacests as well as thewr publc services o our couniry dunng the COWID-19 pandemic
process will be disonszed.

Eeywords: Pharmuoist, phammacy, COVID-19, pandernic, coronaviros, SARS-Cal'-2

Ileh;.-lrn.."'l'_“urn-_'-p-unden:e E-posta: iorhan@ gazi edu tr
lizy Erdogan Orhan Geeliz tmrihi/Received: 30.05. 2020
Gazi Universitesi Eczacihk Fakihes

Farmakognozi ABD. Ankara




Review / Derlame

GMJ 2020, 31: 469-473
orhan and Senol Deniz

Golden Pigment Curcumin: An Inspiring Antiviral Molecular Model for COVID-19 Drug Design

altin Figment Kurkumin: COVID-19 icin ilham veren antiviral Bir Bolekiiler Model
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Antiviral Activity of Matural Products and Herbal Extracts
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An Overview on Flavonoids as Potential Antiviral Strategies against Coronavirus Infections
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HARPAGOPHYTUM PROCUMBENS VE FITOTERAPIDE
KULLANIMI

HARPAGOPHYTUM PROCUMBENS AND USE IN PHITOTHERAPY

Zeynep ACIKGOZ', Semih BULUT', Didemn DELIORMAN ORHAN'

'Gazi Universitesi, Eezacilik Fakiiltesi, Farmakognozi Anabilim Diall, 06330, Ankara_ Tirkiyve

0oL

Amagc: Bu derlemede, Harpagoplytum procumbens ile ilgili gemel bilgt verilip amafjezsik ve
anitenyflamatuvar akindteleri izerinde yapulmeg in vitre, i vive ve Kink galgma bulpular sunulacakar.

Senmng ve Tarhsma: A procumbens kakleri Gimey Afika’da peleneksel halk abbmda, romatizma ve
agri tedavisinde uzun yilardan beridir Fullanimaktadr. Ginimizde, standardize ediimiy k5 eksirelerinin
(%l harpagozii icerir) antienflamatnvar alilere sahip olmasindan delay osiecaririt hastalarmda akilc
firoserapi uyeulamalar: kapsammda kullaniimakiadr. Horpagozitm, nukieer faktor-kappa Byt mhibe ederak
lipopolisakkarit Emmakl imdiiklenebilir nimk oksit sentaz v siklooksjjenaz-2 eksprepyonu uzerinds
imkibisyon sagiayarak antienflamannar ekl gdsterdigi respit edilmiztir. Ayrica standardize ekstreler,
bkwrdak derredasyonundg anaktar rol oynayan maridks metalloproteing: ve elasiaz enzimlerini mhibe
ederek Eondroproteksnf atkiler géstermelredir. Osteoartrit hastolormda minimum 2-3 ay bullamimas:
perektigl dnerilen ckstrenin, herhangi bir ciddi ilag etkilesmesi elusnurmadigy da belirtiimektedir. Eanita
dayalr ffoterapi uygulamalar: agumdan; stamdardize H procumbens ESE ekstrelerinin osteoariritli
hastalarda kullanmi de dgili yapilmy Hinik galiymalar meveuttur ve galipmalar devam amektedir.

Anahtar Kelimeler: Firoterapi, Harpagophytum procumbens, osieoariril, jayian pangest

ABSTRACT

Objective: In thiz review, general rpfbrmation abour Harpagophyum procumbens will be given and
findingz af 1 vire, in vive and clinical studies on analgesic and anti-mylawmarory acivifies will be
presanted.

EResult and Discussion: For many years, H. procumbens roos have been wsed fo treal rheumarism and
pain in raditonal foik medicine in South 4f¥ica. Today, it is used within the scope aff rational phytotherapy
applications in osfecarthritis patients, since is standardized root extracis (comtaining % harpagozite) have
anti-inflammatory gffectz. It has been found that harpagozite has an anti-tflammatory gffect &y imhibiting
nuclear factor-kappa B, providing inhibinion on the expression of lipopolysaccharide-inducible mitric oxide

" Sorumiu Yazar / Corresponding Awther: Didem Delomman Orhan
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Psychoactive Bath Salts and Neurotoxicity Risk
Psikoaktif Banyo Tuzlan ve Norotoksisite Riski
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ABGTRACT |

Synihetic cathinones ane new deoigner drugo that poseecs hallucinogenic end poychostimulant properties, and are dezigned fo mimic the effecto
of illegal substences cuch so cocaine, amphetamines, and 34-methylenedicoymethampheiamine (ecatagy} and to produce rewerding effecta,
cirourventing existing lews and penafties. Synthetic cathinones, sloo referred fo ao ‘bath celiz’, have become popular particularly among young
people ginoe the mid-2000=. Similar to other peychomofor etimulants, synthetio cethinones have the potential fo incresse monosmine concentration
in the eynaplic cleft by targefing the plasma membrane trencporters of dopamine, norepinephrine, and cercfonin. Beceuse of their sbructursl
similarities fo amphetamines, it has been ouggeoted thet synthetic cathinones may hawe & neurcotaxicity profils cimilar o that of their smphetamine
congenera. Therefore, it haa been hypothesized thaf synihetic cathinones may induce newrcioxicity on monosmine nerve endinga in the siristum,
hippocampus, and cortex. To date, with regard io aynthetic cethinone rewrofoxicity, parsmeters such s moncamine depletion, biosynthetic ensypme
inhibifion, cytotoxicity, generafion of resciive oxygen species, pro-oxidetion sfafun, and the shility to induce neuroinflammation wers imeotigated
in both in witro and in wivo experiments] studies. Compared with amphetamines, synthetic cathinonea appear fo have more moderate effects than
their ampheafamine congeners in ferme of neuratoxic effects. Howewer, many synthetic cathinone users take theoe subsfances simultanecusly with
other cubztances ouch sz benzodiazepines, amphetaminen, sociazy, tetrshydrocannsbingl, snd ethanol snd thio sbuse can maodify their neurobaxio
effects. Hence, it iz imporiant to understand the underlying mechanizm of earty neurcioxic =ffecis in case of polysubstence uoe. In this review, we
simed to present up-to-date information on the sbuse potendial of synthetic celhinones, their legal statuz, mechaniom of action, and particularly
their neurobaxic effecto.

Key wortls: Paychoactive, hallucinogen, bath eatte, synthetio cathinones, newrof owiciy

e ________________________________________________________________________________|
Sertedik katinonlar, mevout yacs ve cezalar aflsbshilmek smeaoryls, koksin, smfetsmin ve 3.4-metilerdiok samets mfetamin (eketezi) gibi yacsdwg maddelerin
efkilerini taidit etmek ve bernzer Gdiillendirioi etkiler yarastmak dzere geligfirimig hallsinojenik vwe poikostimilan Goellide yeni tasaranmeg yasedip
maddelerdir. Baryo tuzlan clarsk da bilinen seniefik katinonlar, 20007 yillann ortelanndan ifibaren Sz=lliide geng bireyler arszands popler hale
gelmeye baglsmagtr. Diger poikomotor uyericilars benzer gekilde, oentetik kstinonlsrds, dopsmin, norepinefrin ve serotoninin plazms meambran
tagrysoilaring hedief mlarak sinaptik aralikdaki monoamin koneantresyorunu artfirmaidedir. Amfetaminiere olan yaspeal benzedikleri nedeniyie,
senfefik katinorlann amfefsmin homcloglan ile benzer nErofckaizite profiline sehip clabilecegi dighnllmisilr. Bu nedenle, centefik katinonlanin
sfristurn, hipokampus we korfekote moncamin ginir uglan Gzerinde nbrofokoiciteyi inddkleyebilecagi hipatezi Gme slrilmigtir. Simdiye dek cemtetil
katinonlann rorotoksiaitesi ile ilgili olarak yapilan iv witro-in wvo deneyzel ¢aligmalards, monoamin deplesyonu, biyoeentetik enzim inhibisyonu,
sitotoksisite, reaktif oksijen thrlerinin clugumu, pro-oksidesyon durumu ve nEroenflamssyon indlkleme yetenedi gibi parametreler incelenmigtir.
Sentetik katinonlarin ndrotokeik etkiler sqiondan amfetamin homologlanndan dshs ihmb oldugu gordlmekiedir. Ancak, pek ok senfetik katinon
kullsmcimmin bu maddeleri benzodiszepinler, amfeteminler, eksiazi, tetrahidrokennabine] ve stamol gibi diger yacel clmeysn ilag veya bagimishi
yapict maddelerbirfikie almaktsdir. Ghnkd bu maddelerin norofokaik efkiler d=gil, bu maddeler, serfetik ketinonlann nirotokoik etkilering modifiys
edebilmeitedir. Bu nedenles, foklu madde maruziyeti durumundeki erken ndrotokoik stilerin aliinds yaian mekenizmslarnn anlsplmeon Gnemlidir.
Bu derlemede, sentetik katinonlann suistimal potenciyeli, yessl durumian, efki mekanizmalar ve Szellikle ndrotokaik efkileri hakkinds gince! bilgi
surulmazs amar]snmghr.

Anahtar kelimeler: Poikoaktif, hslhoinojen, bamyo tuzlsn, centetik keatinonlsr, ndrotokeizits

INTRODUCTION

Synthetic cathinones are a subgroup of new psychoactive
substences (MP3s)  thet possess  hellucinogenic  end
psychostimulent properties end ere designed to  mimic
the effecta of illegel substances =uch es  cocaine
A4-methylenedicxymethemphetamine  (MOMA),  end  other
emphetemines, circumventing existing lews! NPSs, or to use

the other term ‘designer drugs’, are intenficnelly mislabeled
and merketed az beth zslts, fertilizers (slthough they heve
no such purposel, plent food, leboratory chemicels, or
reagents and are merked as ‘not for human conzumption’ or
‘not tested for dengerftoxicity' o ewoid criminal lisbility.2*
Synthetic cethinones ere one of the most commonly found
psychoective substances in these designer drug mixtures!
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An Overview of Vitamins and Minerals in the Prevention of COVID-19 Infection

COVID-19 Enfeksiyonunun Onlenmesinde Vitamin ve Minerallere Genel Bakis

Aysun Hacisevki®, Burcu Baba®
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ABSTRACT

The COVID-15 pancsmic uri;'nuteu from infection of SARS-CoW-I, s an
important internationsl public hesfth concemn, threatening to human lite
Infection with SARS-CoW-2 cam be asymptomatic or can progress too sevens
diseaze with cnucial respirstary symptoms and impartant pulmonary changss.
The pathological mechanisms uncertying of COVID-15 are sl unknown, and to
date, suitable yeccinas or aptivirsls have not bean found for affactive tregtmant
for COWID-15. Therefore, reduction of the incidence or saverity of infection are
of witsl importsnce, and afernative spproaches should e explored lik=
nutritional strategies for supporting immune functions. Mutrients with
antioxident and anﬁ-inmmmmr,' prn-::rh'n:s. may be prw:ntiu: or att=nusnt
the inmmmmr,' outcomes relted to COVID-19. In this revies, an overview of
some vitaming and minerals is presented in the prevention and menagement of
COVID-15 inf=ction. In p-urtil:uh.r_. we focused om the pnt:nt'a.l role of
micronuirients swch as witamin D, witamin , Zncand selenium in ol therspeutics,
inciuding prevention strategies and mitigation interventions for COVID-19.

Key Words: COWID-18, immune responsz, mikcrorutrients, SARS-Cov-2, trace
El=mants, Wral infection
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OZET

SARS-Cov-2 :m‘ck.:i','unl.muun leyrakiaran COVID-15 oancEmisi, insan yRFamIna
tehdit eden Gremlii bir wluslararasi halk saEhE sorsnucur. SARS-Cov-Z
[ e |r|:\|1u u:!mptnmu‘h‘t olabalir mn cnemill solurum semptomian we cnEmill
alnEer dL_'LFIHkIEI'I il gadi hu:tull-'u |Ierle-||'!b|ir COWID-15'un sRinds yatan
petalojik meksnizmalsr bl :lfnme'nzk't:ulr we Duglne kadar COVID- 13'un
etkili tedavisi igin uygun agiler veym sntiiralier bulum"numq.'tr Bu resdenie,
mnlmn insidansmin veys fldl‘l!l:lﬂn azafimez haysti Sneme suhlptlr e
H'tf‘lk runl.mllnnhrnl desteklemek l?ﬂ besl=nme sh'ut:_lllen =ioi mlt=rnatif
yrklepimiar amzhrimaldr. Artoksidan we sntienflamatuar D\z:lﬂhr: suhlp
besinler, COVID-15 il= |'I|§Ic||| enflametusr sn:!nu;hrl unlepn veys hafifl=tic
olailir. Bu gerlemeds, COVID-19 enfelsijonunun Snienmesi ve tedevisinde ba
vitamin ve mineraliere genel bakiy sunuimektadr. Dzelikle, COVID-13 igin
dnieme stratejileri ve hefifietme micshaleler de dshil olmak Ozere tEm
t:rup-Etl'tl:rﬂ: D witamind, € witamind, p'nln we selergum ;':i mikreesinlerin
pokansiyel roldne odaklanimagtr.

Anshtsr SSecikler: COVID-19, immdn cEvEp, miillrooesinler, SARS-Cov-2, asar
slemandiar, u-ira.lzn'l'elsilllun
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Toxicological Evaluation of Bisphenol A and Its
Analogues

Bisfenol A ve Analoglarinin Toksikolojik Degerlendirilmesi

B lrem I¥lGUNDOGDWL, © Aylin USTUNDAGZ®, © Yalan DUYDUZ

IG3azi Uniersity Faculty of Pharmecy, Depariment of Toxicology, Ankars, Turkey
ZArikars Univeraity Faoully of Pharmecy, Depariment of Toxicology, Ankars, Torkey

ABSTRACT

Biophenol A (BFA) iz known ao one of the oldect oynthefic compoundo with endoorine dizrupting activity. i iz commonly ueed in the produdtion
of epocy resing, polyoarbonaten, dental fillings, food siomge containers, baby boftles, and water confainera. BFA is associabed with various heatth
problema ouch ag obegity, disbetes, chronic rezpiretory dizescen, cardioveoculer disesses, rensl dioesoes, behavior dicordera, bresot cancer, toath
development dizordero, snd reproductive dizordero. Incresging beslth concerna heve |ed the induohry to oeek stternativen o BFA. Ao BFA iz now
being excluded from eeveral consumer products, the use of alfernative compounds fa incressing. Howewer, the chemicals used fo replace BEA are
aloo BF analoguea and mey have similar or higher focicologioal effects on organisma. The aim of this review is bo foowe on the foxicologicel profilea
of differert BF analogues (i.e. BFS and BFF) which are incresoingly used todey sz alfernative fo BRA.

Key worlls: Bisphenolz, bisphencl A, endocrine dicruptar, bisphencl 5, bisphenol F

-y |
Bicfenol A (BFA) endokrin skfiviteye oship bilinen &n ek bilegillerden biridir. BRA epokszi regineler, poliksrbonatler, dig dolgulsn, yemsik
caklama kaplan, babek biberondsr ve ou bidonlsnmin Oretiminds yaygin olarsk kullanilmakiadr. BPA obezife, diyabet, kronik solurum haotslikdan,
kardipoveokiler haotsliklar, rensl hactaliklar, dsvramg bozuldudan, meme kanoeri, dig geligimi bozukluklan ve Greme bozulduklan gibi pegiEli caghic
sorunlarmyis ifligkilendir ilmigtir. Artan caghk endigeleri endiztriyi BRA alternatifler srameys yinlendirmigtir. Qdndmiizds BRA tiketioi Grinkerinden
pikanimays baglandi@) icin, alfernstif bilegiklerin kullsmim artmaidedir. Anosk, BFA perine kullamlan kimyscallar da 5P ansloglendr ve organizmalsr
iizerinde benzer tokaikolojik etkileri olabilir. Bu derlemenin amao gindmizde BPA ya artfan miktariards atternatif olarsk kullamlan 5P ansloglarmn
[BPS we BFF) fokoikolojik profillerine odsklanmalkiadr.

Anahtar kalimeler: Sizfenaller, bisfenal A, &ndokrin bozucuy, bisfencl =, bicfenal F

INTRODUCTION

Endocrine disruptors, such as pesticides and bisphenol A (BPRA),
can be defined az exogenous substences thet ceuse different

The chemicels vsed to replace BPA elzo have BF structures and
may heve similar effects on organisme.® According to research,
BF& enelogues mey result in foxic effects similer to or grester

lewels of changes in the evolution and function of the endocrine
system.

BEPz are & clazs of chemicels known es diphenylmethenes. BFs
contain two benzene rings seperated by & centrel carbon atom.
They mostly hewe 4-0H substitutes on both benzene rings.
Some BFs may have a sulfone group or a sulfide instesd of &
centrel carbon atom.?

Reguletions end increesing conceme among the public have
led the industry to zeek alternatives for BRA, end az BPA hasz
begun o be excluded from products due to consumer concern
the uze of slfernsative BPz hes increazed end BPA haz begun to
be replaced by it chemical enslogues ™

than those of BPAS

Bizphenal

The chemicel nomenclature of BPA is 2 2-bis (4-hydroxyphenyl)
propane end it has a moleculer weight of 22829 g/mol ™2 If
itz physical properties are examined it iz seen that it hes water
solubility of approximately 120-130 ppm, low volatility, low eir
emizgion, end a short photooxadation helf-life ({7 R

BPA iz known &2 one of the cldest synthetic compounds with
endocrine ectivity and was firat discovered by Dianin in 1891 |t
iz one of the chemicala produced in the largest quantities in the
world, with an estimated 5-6.8 million tonz produced per year,
end it iz uzed in & wide range of sresz*"” While T0% of the BFA
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Earahalil and Elkama

The Impact of ACE2 Gene Polymorphism in the Development of COVID-19 Disease

COVID-19 Hastah@min Gelisiminde ACE2 Gen Polimorfizminin Etkisi

Bensu Karahalil, Aylin Elkama

Sazi Llrfuzrsil',-,. Faculty of Fharmacy, Department of T oy, Ankars, Turkey

ABETRACT

Coronmanus disease 2015 |:CI:I\.'I-15-:| was first renorted in December, 2009 and
wres caused COVID-1S hawe rupidw spremd all cwer warkd. Transmission oCOss
very encily via dropiet, aerosal and contsct, so mask, hysiene and socisl distance
are important protective factors. Some subjects showed severe findings whan
SOmE suh]:l.'u rl:u:lup dizmmse ﬂ'l‘ﬂ“:ll.l‘tm_q' r,-mp‘h:!m;, SO responses o disemse
differ individuslly. Genetic stnactune of subjects may be responsiole for gifferent
responses. Angiotensin converting enzyme 2 is & polymaorphic enzyme and has s
crucial role for viral entry. Vires called Severe Acute Respimtory Disease [SARS]
Con-Z uses ACEZ receptor a5 & substrate to enter inta host c=ils 5o it is considered
thet ACEZ gene polymorphism may be responsitle for different response to
diseaz=_ In this study, the gistriburtion of 4CES gene p-crf'mnrphisrn mnd indected
mses were presented in 6 populations all ower the world and the relsted
evalustions wers made. It has been obserned that ACEZ gene polymorphism is
protective against the development of COVID-19 dis=ase in Africe and Eastern
Mediterran=an p-clpuh.ﬁms. However, there was no any msspciation betwesn
ACEZ gene :uw"nnr:rli:m snd the rumber of infect=d casss in Amesican and
Europesn pn:um:un: Cytokines are important immune system parametars
since they cause nlrtnklnz storm.. Mok only ACE2 gene pn-rlrmurprusms [ TE)
pftokine zene polymorphisms should be investipated for subjects” different
rupmsuincm.-ll:l-ﬁ disease. Studies should be made to find out responsible
factor for these different responzss to gizease, the assodations betwesn gene
pedymarphizms of other proteins on immune system and dewelopment of COVID-
19 digease.

Key Words: COVID-13, ACE2 zene P-ur,"'nnrphi:m_. infacted cases, disssss
development
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OZET

Eurnru wiruz hm.'la.lé ilk kez Aralik 2015d8 rapor edilmigtic ve vinksin neden
aldugu COVID-19 tim Cdnysda hizica yayilmighr. Bulssma camisck, serozal ve
temasia kulullll:u m:llldum EEHI? n:ln maske, I1|_|'.,u1 ve sn.'.'.,ul mezafe nemb
lnr':.um faktorierdir. Baa :||rv:|'I:r hulnllk -:uk odd hugulum. s:lp':d:ﬂc:n baz
bireylerce herhangi semptom vermeden ':rgzqum:m:-dlr yani MIIE! ceamp
bireyzel olarak farkhlik gostermektedir. Bireylerin genetic yaps b farklibktan
sorumiu alabilir. Anjiotensind Snigtorkod enzim 2 palimorfik bir encmdir ve virs
E;l'ri.jtz kritik rods suhiptir. ;iuuetli Akut Solurum Yolu Hula.lal |:S.!.R5| Cow-2 =i
warilen wirls, konakg hedcrelere Eirmd ill'.'n substrat olarek ACER ru:ptﬁrﬁnﬁ
kullanar, bu nedenle ACEZ gen Pnlimnrﬁunl'nin humléa larg farkll yanstiardan
alinmasndan sorumiy quI:u'I::L:,i uﬁ;ﬁrﬁlm:rt:uir Eu F.Il.f'num ACEZ gen
polimorfizmi ve anfekte vakalsrin -:Iu'lll'm tim dingecaki & popliasyoncs
smul-nu; ve ilgili H:E\:rtnurmclcr r'upll'nl;tr ACEZR g=n podmorfizminin Afrika
EL I:IDE‘J Apdeniz popdlasyonianncs COVID-15 h:ulalEmn peigmesine karp
Romupuns Dh:luau gﬁn]rnﬁfh:r. Eunwnis birikte, ACEZ gen oolimarfizmi e
Amierilan ve Avrupa popdiasyonianndskd enfekte vaka sy arasnda herhangi
Bir |'Ii.iki yaktu sitokinlar, sitokin fetinasms neden sldukisn i\;irl Snemi bﬂéftlll
sishemi parsmetreleridir. Sadece ACER g=n solimorfizmileri deél'l, BynI amEnds
sitokin gen polimorfizmieri de bireylerin COVID-13 hﬂﬁnl%lnu Tarkh yanitian igin
armzunimaicr. HastalEs verilen bu farkl yanrtierdan sorumis faktnd, bagpklik
sisbemi dnerindeki dﬁ\cr proteinkerin gen polimorfizmier arasndaki digkiler we
CoOVID-18 husnnélm gelizimini orteys pkarmak iGin daha fazia gelgma
yapdmakdir.

Bnahtsr Sozcukler: COWID-13, ACE2 gen F-uli'nnrl‘izmi_. anfekis vakaler, Baskali
geigmi
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Effects of COVID-19 on Respiratory System

Solunum Sistemi Uzerinde COVID-19°un Etkileri

Bensu Karahalil, Muhammed Ercan Deniz, irem lyigiindogdu, Miray Timer

Cepartment of Pharmacsuticsl T|1:v:'b:|:-l\:l;| . Faoulty of Pharmacy, Gmzi I.I|1'r.ner5|"b|l. Aniars, Turkey

ABSTRACT

Coromavinus disense 2049 [COWVID-19] was causad by s novel type of severs acute
r\spiru'bcr,- Fyndrome cororawirus 2 |:5AH5-D:\'-2|. It wims ur'ginut:u i Wuban,
China in December 2015. It spreads rapidly & over the world since respiratory
winzs infection can ooour through many easy weys [n.g. contact, droplet spray.
u:m:nl] mnE Desides, uslllmmma.f: pecple also have cuntuEinumzss. So far,
there have Deen 23,491 920 confirmed ms=s of COVID-13, im:l.lrlinE 205,570
deaths, reported to World Health l:rsan'uuﬁnn |WHI:I:|. which declared it as &
sisn'rn':unl: threat to global heafth. Fever, 'I'u'h'Euz. and dry cough are the
commonly observed symptoms in the pul:i:nu. In COVID-13, the main affecied
system is respiratory system and some cases demonstrate a rApid progression o
Boute r\espl'rutunll distress Fyndrome |:AH.I:IS:|. wihie other argans are less irveodved.
Angiotensin-converting enzgme 2 receptor-virus assodation is essential and
responsible for the development of the disemse. SARS-CoV-1 causes deaths
through its sevens effects on the respirstory system.

Key 'Words; COVID-15, virsl entry, ACEZ receptor, rﬁpinm:lr,' Fystem, SARS-Cov,
ARDS
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OZET

Coronavirus hastslE 2015 [00VID-15) s akut SCRINLM serdromiu coroneirus
1 |SARS-CoV-2) nedeniyle olugmakindr. Wuhan'da [fin] Aralk 204%'da orteays
gikmigtr. Solunum yolurun wviral :rvf:k.si',-um Ekniay yolls Dulagmas [te'nu:_.
damiacik, u:rnsnl| e us:mptnmuﬁl Ici;il:n'n baulagtri cllma.sm:ﬂ:nl"fk ufl'r,u
fapinds hizla yapimakindr. ;imdi',-e g Dl]nllru Euéllc ﬁrEfrh:r'nz [DSEI]
:ildirl'l'ni.] 23,4&1,!2[}_ oraylanmyy COVID-15 wakam, BOS,5T0 alirm [durlil|
oulurmaktsdirr ve 050 bunu kiresel saSiEn yonelic Snemii bir tehdit olarsk
:ildir-ni;l:ir. Hastalards stes, yorgunluk, ks oksindk yeEygn olarsk EEuJen!n
semgtomiarder. COVID-15'd0a esas stkilenen Sstem solunum sistemidic ve bam
wakakr abut solenum skinksn sendromong [.#.Rl:l5| hzhs lfﬁn:l'n:kt:uir. n”E\:r
organiann stkilenmesi daha az gerceklemektedie. Anfyotensin doniphEniod
enzim 2 reseptir ile virds iighis hustullén ileriemesinden sonamiudur ve SARS-
Co¥-2 sohmnum sisteminde cddi etkileri oimasndan dolay Glimiere reden
almaktadir.

Anahtar SScukler; COVID-13, viral Eirii' ACEZ ru:ptﬁr. solurum sistemi, SARS-
Cov-Z, ARDS
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Histopathologic Examinations and a Research Field of Endometriosis

Histopatolojik Degerlendirmeler ve Bir Arastirma Alan Olarak Endometriozis

Ayse Kaylid, Suna Omeroglu?, Saadet Ozen Akarca Dizakar®, Ferhat Yigit!, Miirside Ayse Demirel®

3 Department of Hi.'.tulnﬁ'f' and Embryclagy. Fazi Llni'.ersi‘t'r' Pdedical Faculty, Anlcars, Turkey
-'uummq- Animal Core and Resesnch Unit, Fasculty of Fharmacy, Department of Pharmacoiosy, Sazi Llni'-':rsit'f. Ankara, Turkey

ABSTRACT

Endometrioss is an estrogen-dependent disenses assodated with pain and
infertility with festures of most frequently symptoms sccording chronic
nflamimation, dysmenorrhoes, desp ﬂr’!FﬂrB.lrli!. rllllsl:hz:iu sng ﬂr’!l.ll"ﬂ..
Functional endomietrial and stromal tissee implants exist outside the wberine
mu'i't'f' ard causss inm'nmmr'f' processes. Therefore, seversl undesimbis
reactions cam occur. There are several diagnostic methods however
histopathology is ore of the poid standards. This review summarizes the
histopathological indications of endometrioss diszase with different ressarches.

Key Words: Endometriosis, encdomstrism, gland, hmpumnbﬁ, irflsmmation
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OZET

Endometrios uanw:in'l':rtift: ile g Ea.'h"n_ien-huglml bir hastalik olup en sik
Eﬁrﬁlen sEmotomibar iFrisin-d! kronik 'l'rl"hmusnllun,. dizmenars, denn n'spurunl'.
diskezi ve dizdr yer aimakinde. Fonksiporel endometrial wve stromal doku
impiantian rahim b-uill.éunun dignda bulumur ve inflametuvar sGreglere neden
olur. Bu medenis, 'E.'bmme',m bi'n:m; r\euu'-f'nn meydsna E\e!:iir. Birtnc__ tmm
'fﬁ'm:mi varge ancak hish:-:umlnji afm standartisrdan birisicir. Bu dereme,
endometriozs huml%mn histopatolojik endikasyonianmn farkh aragtrmeiss
GREthemak tarir.

Anmhtsr  Sdzcukler: Baz, endomatriozs, endomethem, hi:.'bclputuln_i,
inmrnar,k:!n
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Prof.Dr. lkay ERDOGAN ORHAN®

Tibbi ve aromatik bitkiler insanik tarihi boyunca
gerek gida, gerekse sifa amaciyla kullanilagel-
mekte olup, son yillarda dinyanin gelismis veya
az gelismis Glkelerinden artan bir trend ile ragbet
gdrmektedir. Ulkemiz 10 binden fazla bitki tirin-
den olusan zengin floras: ile genis bir biyolojik ce-
sitlilige sahiptir ve Anadolu bir¢ok bitkinin de gen
merkezi durumundadir, Daha net rakamlarla ifade

edilirse; Glkemizde bulunan toplam tlr ve tar alty
takson sayisi, yabanci kaynakl ve kQitOr bitkileri
dahil 11.707, endemik takson sayis1 3.649 ve ende-
mizm oranini % 31.82 olarak bilinmektedir. Bu tlr-
lerin yaklasik %32’sinin endemik olmasi, bu tdrlerin
dinya Ozerinde sadece Tarkiye'de yetisen tirler ol-
duguna isaret etmektedir. Floramizdaki bitki sayisi
ve endemizm orani gdz &nlne alinarak; bu rakam-
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Krill Yag ve Saghk Favdalan

Burgin OZUPEE. ', Didem DELIORMAN ORHAN !

Oz

Erill yagy, okyanuslarda yasayan “Euphausia superba ™ isimli deniz canhsindan elde edilen bir maddedir. Erill yaginda
yiiksek oranda Omega 3 yag asitleri bulumir we bu yag asitleri fosfolipitler seklindedir. Aynca, astaksanting A vitamini
ve E vitamini igeren bir besin takviyesidir. Astaksantin kuwvetli antioksidan dzellife sahip bir maddedit Omega 3 yag
azit takwiyelerinin; mhinse] gelizimde, hiperlipidemide, premenstual sendromlarda, enflamatuwar wve kardiyolojik
hastahklarda dnemli oldufu bilinmektedir. Son yillarda Krill yvag balik yagzindsn dsha fazla kazanmmshr. Aymca,
okyanuslarda yizeyde yasadiklan igin toksin ve gevresel kirlilik icerme riski de dsha azdw. Caligmalarda genellikle
terapdtik etki ign ginlik doz 1-3 g olarak belilenmigtir Takvive edici olarsk kullamildizinds ise 500 mg dezda
almmas dnerilmekiedir. Hamilelerde de kullamom gavenlidir. Dokossheksanoik asit ve Eikosapentsenodk asit igeriginin
viksek olmaz Erxll yagmm kazanmacima sebep olomsmr. Aynca bo yafn emiliminin fazla olmasndan dolay:
arastrmacilann yeni odak noktms: Krill yaf olomgtor. Bu makaleds, Erill yafinm igerifi, bivoyararlamm in vive ve
klinik aktivite cabigmalan, yan etkileri ile ilgili yayinlanong olan bilimsel cahsmalar derlenmisgtir.

Amnahtar Kelimeler: Omega 3 yaZ asitleri; karidesgiller.

EKrill il and Its Health Benefits

ABSTRACT

Enll oil is obtained from Fuphausia superba, which lives in the oceans. Omega 3 fatty acids in Enll oil are found in the
form of phospholipids. Astaxanthin is a sitrong antiowidant compound Alsoe, it is 3 food supplement contzining
astaxanthingk Vitemin A, and Vitamin E. Omega 3 fary acid sopplements; It is knowm to be important in mental
development, hyperlipidemia, premenstmeal syndromes, inflammatory and cardiological diseases. In recent years, Erill
oil has gained more importance than fish oil. Also, becanse Krill lives on the surface in the oceans, there is less risk of
containing toxins and environmental pollotion Im stodies, it is generally recommended to take 1-3 g daily for
therapentic effect and 500 mg as a sopplement. It is safe to use in pregnant women. Cme to the high content of
docosshexaenoic acid and eicosapentaencic acid and the high absorption rate, the new focus of researchers has been on
Enll oil. In this article, published scientific siudies on the content, bioavailability, in vive and clinical activity smdies
and side effects of krill oil have been reviewed.

Keywords: Omega 3 fatty acids; euphausiacea.

GIRIS

Euphaunsizcea familyzsaindan olan karides benzeri kabuklulara genel olarak “Erill’ denir ve 86 tirden olusur. “Antarktiks
Enll™i olarak da bilinen Euphausia superba, Antarktika'yl gevieleyen bozmlmammy okyanuslardaki en yaygpn Enll
tiridir. Birgok deniz canlisim besledikleri igin besin zincirinin en alt ksounda bulumrlar (1). 1970'den beri Japonya,
Busya, Ukrayna ve Fransa'da Antartika Erill'i yiyecek olarak riketilmektedir 19801 yillarda 30,000 ton Erill
toplanms we Japonya'da yaklasik her yil §.000 tom grda olarak tiketilmigtir. Avrapa Eomisyonu E. superba’dan elde
edilen lipit fraksiyomunu givenli bir mda olarsk tammestr. Gida ve [lag Idaresi (FDA), Knll yvafim gda olarak
tiketimini Generally Recognized As Safe (GFAS) kategorisine almnstir (2). Vicutlannda ve yumurtalannds omega-3
(Eikosapentzenocik asit (EPA), Dokosabeksanoik asit (DHA)) sentezleyebilmek igin alg ile beslenirler.

1 Gazl Onkvershesl, Eceaciik Fakiifesl, Farmakognoz AD, Ankara, Thrklye
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KENEVIR VE SAGLIK ALANINDA KULLANIMI

HEMP AND ITS USE IN HEALTH

Selda YILDIRIAL Ufuk KOCA CALISKAN®

Gazi Universitesi Eczacilik Fakiiltesi Farmakognozi Anabilim Dal, Ankara

OZ

Amag: KEemevir, binlerce yildor dzellifie Ijflerinden ve tolumiar: olmak fizere fim Emmiormdan gegicli
amagiaria (vapi-tekstil malzemesi, kagit, besin, insan ve hayvan saghfinda ilag vb. ) yararianlan, ik kil
yapulmn bithlerdendir. 1930 yllarda dforik amagla kullanmmmmn suitimal edilmess ve ticars kayglardan
dolma wrun yllar yazakivseh btk olarak kalan benevir, yeni nest] kullamm alaniarr ve dzellitle insan
saghgyila ilgili etkilerimin bilimsel arasturmalaria kamitlanmasyla son yilarda tekrar n plana cikmugtr.
Giindmiizde pek ok ilke kenevirle fgil yasalorm gimcellenmesiylie benevirin hem endustriyel hem de
medikal eikilerinden faydalammaya baglamugir. Ulkemizde ise son yillarda endisirivel kenevir iretimi ve
Fillanima ile ilgilt birtalam gelipmelar yagammaktadir.

Gereg ve Yontem: Bu caliymada, kenevirin botanik dzellikieri, tarihgesi, fitokimyasal igerigi, terapotik
kullanimiar: ve saghk alaninda yapilan bilimsel galiymalar derlenmigtir.

Sonug ve Taryma: Kenevir bitkisinin botanik dzellitlers, penel kullanmm alanlar: ile birlikte gegmigren
giimiimiize sagitk alanmda kenevirden elde edilen kullammda olan ilaglardan érmekler verilerek fitokimyasal
iperisi ve etkileri detayil olarak verilmiztir. Eenevir tohumu vag ve kikiindeki akijf bilegeniere de desinilmis,
kenavirin serapatik kullanm tartypimgtr. Hem endiistriyel hem sagitk alanimda kullamlan fakat dretimi ve
Fullanim ilkemizde ksl edan benevar ile dgili yasalarm bilimoe! destekli olarak yeniden gazden gegirilmesi
iilke ekonomisi ve saghk sekiori igin oldukea dnemli sonuglar saglayacakar.

Amnabtar kelimeler: Camnabis; Eenevir, kannabineitler, Eenevir tohumn yagn

ABSTEACT

Objective: Hemp iz one af the first culihvated plans that have been wied for thowsands af years,
spwcifically on bekalf of its fibers and seeds, for various purposesr (buwildmg-textile material, paper,
nuirienss, human and animal health). In the 19305, since the abuse of the euphoric use for abstinence, hemp
was bammed restricted and remained restricted for many years, hemp has emerged once agam in recant
years with the usage of the plant in new generation areas and @ particular the impacts af human health.
Nowadays, many countries have bagun to bengfit from the both mdusirial and medical gffects af hemp by
updating the lmws related fo kemp. In our county, there have boen some developments regarding the
production and use of imdusirial cannabiz in recent years.

Material and Method: fn thiz srudy, the botamical characteriztics, history, phytochemical contens,
therapeutic wres of hemp and scientiffc studies i the ffeld of health were reviewed.

Sorumbn Yazar / Corresponding Anthor: Ufuk Koca Cahskan
e-posta ./ e-mai: ukocadigazi edu
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REVIER ARTTOLES

Tiiméral Ekstraseliiler Matriks Bilesenlerine
Kemoterapétik Ilag Hedefleme

Aysel YILMAZ (), Sevgi TAKKA™

Chemaosherapentic Drug Targeting to Timenal Exnaceluwlar
Mairic Components

SUMMARY

Cancer is owe of the most importans diseases of our cemtury and
if i & serions health problem cowsed ky sncontrolled prodfention
and speead of bedy colls Conmmfrﬁﬂwr&rwémg'ﬂ&
mast imeporient freatmemd methods in cancer, bup it he rewlls of
sgmificamt side ofertr amd wmreonble Bivdisribuwion. Tarpeied
drug delivery numtems are guiems in which sudies are undenuay fo
overcome thee problems Howeser, most targeting strategies folay
Jfocves am tarpeting tumar cells themasiver, Themgfore, amtargeied fumar
celll, twrmar supperiize cellr awd fumor mgportive media are fgnored.
As an altermative aqpproach fo grevemd bhiv siuchion, Largeling fo
the scmcellular mamric (FOM) of the tumor iv disoened. FCM i
a gemen] e for & varisty of protein and pelysaoharider dhed aot
ax bimdery in @ mwlticeliuler ovpanion thar Gl the colls cecreted iy
somme cedls g retain colls in g dSmed g Althawph FOM i wightly
comtretled dwring embryewic development amd srgan bomengian,
ir becomes irregwler in divases mch @5 cancer, [ 5 drow shat the
turmor-devived ECM & Fischemically diffromt compared & the
movmal FCM. Seudies bave showm thae SCM compemermiy sackh o
emdothelial colls, fikroblast, macrsphages, fhromectin, Lominin,
femascin cowiribute fo ey develggmend and these commpamemiy
imcreae i swmerad FCM. Targeting ECM proteims by recogrizing
changes ir FCM homeoasis shat aupport comeer progresion bar
Fecomme am increavingly themmpentic approdck f0 prevemt camcer
progrevion. Today rhis aproach, which simianeoudy affects mar
celll, fumor sggortive cells and tumor mipportive mealis, oo e
weffd in imypreing drearment gffect

Ky Wonds: Cianeer, Toomer, Ecrracellular muiviv, Targeting fo
extracellular matrix, Dirng defivery gutems, Drug sargeting

Timiral Ekstraseliler Matriks Bilesenderine Kemoterapasit Hap
Hedefleme

0z

Komrer pofrmezm e Fmennli hostolblerorden biridie ve viiout
Kicrelerimin bentmodiiz pofulmesn o byl obuan ciddi b
ek sorumude Komvensions bemotengyi bansemle e dnemli
tecdavi pontenmleringlor i obmakla birlikte snewli yon etkilerle ve
termyen biyodaglmly  somuplenabitmekted Hﬂfc.:ﬂ-m'mﬁwy
i‘pma;urr sivemler b wrumltrn drteinde
peelimalarm devem eftifi sistomon
Beefleme stravepilerinin pofnki rimiar Fmr.ml:.vmm I-amﬁn:u.r
padablomr By medermie s Fereler,
teimvir detekloyici hioreler ve tamdr ici vl gois arnds
adifmekiedi. Bu durumum Gmine gerebilmet ipin abemarifs ki
gablaper olok fiminin obselilr  marribime (oonacelike
matrin-ECM) hedsfleme sartyuimabiode ECM, ook dicrels biv
Mﬂmwmméwa&mﬁmmﬂﬁpm
e olmak = eimler v poliwhbaritler
tnillmmerken &;Mﬂmfm wm;
hm‘mm:mmxh Frir gkl demtrol sdifmesine nafmen kewer
i Bvieloklinds ditzeeiz hale it Tiirminden fretilen
M rim, mearmal FOM il bl .g‘mdn.ﬁwlrm‘_mn’aixni
Sty oldugu Bilrmekied emdatel Biaoreler,
(oot ek, .ﬂnn'-rm temaskin gt ECM
trilepernlerinin mgrﬁ-i&n; Ew.l!nmi!n;gm EJM
FOM e bu bilmemlerin At gt Harwerin ilerlemaini
ﬁaﬂgﬂn FCM  homenstazmadnki Syl
ECM lerinin bedeflommari hanser ilerlmein nlemet icin
a&?m&a’k@aﬂfuﬂth&ursﬂﬂrm
rmr.&mrﬂvm.rmmﬂ:ﬁ' ﬁurrr&'rrarnmmnﬂ:naﬂ:}rr
mﬂrokmi-nimhl e, fndaed i

Anabtar Kelimeler: Ko Tiimdr,  Fleimesliler matriis,
Ebstraseliiler matrikre bedefleme, Hap sy sistemler, Map
bedslerme
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The another side of COVID-19 in Alzheimer’s disease patients:

Drug-drug interactions

Coronavirus Disease 2019 (COVID-1% outbreak caused by severs
acuts respiratory syndrome coronavirus 2 (SARS-CoV-2) hes become
a major pubfic health problem. The elderly propls are the most af-
focted population by the COVID-19 outbreak n terms of mortality
and morbidity. Delirum caused by hypoxia, a prominent chnical fea-
turs of COVID-1%, may increase= the need for trestment of Alzheimer's
disease (AD) n:tiem:.." Thersfore, drug-drup ntersctions should be
considered in AD patisnts whils receiving COVID-19 treastrment.

Alzh=imer's disease trestment consists of cholinesterase -
hibitars (ChEls] {donepezil, Avastiomine and galantamine] and me-
mantne. In addition, antidepressants and antipsvchotics are wsed
to comtrol for behavioural and psychiatric symptoms of p:ﬁen‘l:..:
Di=spite ChEls have few pharmacokinestic drug-drug interactions,
donepazl and Ealantzmmne can be affacted by specfic substrates,
inhibitors or inducers of the cvtochrome PAS0 (CYP450) srzymes
lsuch as CYPIDE, CYP2A4)L Chioroguine (C0) and hydroxychlora-
guine (HCG) are metabolised by CYP2CS, CYP2DS, CYP2AS and
inhibitz CYP2D4. Pharmacolopical effects of ralartamine and do-
nepezil may increase during CO/HCD trestment. Azthromycin has
a low risk for CYPA50 mediated drug mt=ractions. Cardiac adverse
effects (such as bradvcardia, h=art block and OT int=rval prolonza-
tion) may appear related to both ChEls and CO/HCD or azihromy-
cin. Thus, more frequently electrocardiography monitoring should
b= consider=d when concomitant use. Lopinavir & primarity me-
tabolis=d by CYP2A encymes and ritonavir is & potent mhibitor for
CYP2A and CYPZDS. Additionally, lopmnavir-ritonavir are mhibitors
of drug transporters such as p-ghcoprotein, breast cancer resistance
protein and inducers of CYP1A2, CYPZRS, CYP2CIS, CYP2CY and
plucuronyl tramsferase erzymes. Lopinavir-ritonavic may moreasse
plazma concentrations of galantamme and donepezil. Conseguenthy,
advers= reactions or tosicity risk of ChEls may morsase. In addi-
tion, caution should be advised in terms of bradycardia when using
lopinavr-ritonaywr and ChEls tn:eth:r.Z'l

Memantine undergoes limited hepatic metabofizm and has &
leeww rizk for pharmacokinetic/pharmacodynamic drugs-drug interac-
tion. Therefors, memantine may be & safer abematies in COVID-19
treatment.”

OT interval prolongation and ventricular archwthmias (including
Torsades d= Poirtes) should be monitor in the uss of azithromycn,
CO, HCO and lopinavin ritonavir with antipsychotics, antidepres-
sants. Caution may be reguired when using strong CYPZDS inhab-
itors (such as paroxetine and fluowetine) and CYP204 substrate

£0.* In sddition, ghroemic contral should be monitored as selective
sarotonin reuptake inhibitors may more=ase the hypoghycemic effect
of C0 and HCO.® Dus to the effect of ritonavir on a large number
of drug- metabolizing snzymes, the dose may need to be incresssds’
decreased when used with antipsychotic and antidepressant drugs
that may potentially affect their metabolizm **

Mo potentizl int=raction = =xpected betwesn tocilizumab, b~
avirin, favipiravir and AD' trestmentz® Drup interactions thould
b= ewaslust=d = AD pati=rnt while receiving OOVID-19 treatment.
Principally, safer COVID-1% and AD treatments should be prefermed,
otherwiss the patient should be closely monitored eszential sspects.
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The Effect of Therapeutic Plasma Exchange on

COVID-19 Therapy

Terapdtik Plazma Degisiminin COVID-19 Tedavisine Etkisi

© Carsu GONCOOSLU®, © Fatmes Nisa BALLL © Aygin BAYRAKTAR EKINCIOELU

Hacetiepe Uiniversity Faculty of Pharmacy, Department of Clinical Pharmaoy, Ankans, Turkey

I ——
Key words: COVID-19 treatment, therapeutic plasma exchange, drug removal, pharmacokinetic

Anahiar Kelimeler: COVID-19 tedavici, terapdtik plazma degigimi, ilag itraba, farmeabokinetic

Dear Editor,

The global pandemic caused by the Severe Aoute Respimbory syndrome-
Coronavirus-2 sterted in Wuhan, China, in December 2019 and spread
throughout the waorld. It is known that cytokine storme play an impartant
rale in acute recpiratory dictrest cyndrome snd multiorgan dysfunction,
which are smong the main ceauces of mortslity in Coronsvines
Diceace-23019 (COVID-19) patients. A oytokine ctarm iz triggered by the
wecretion of proinflsmmatory cytokines such sz tumor necrocic factor-o:
interizukin OL-1k, IL-2, IL-6, IL-B, and IL-10: ard irterfercn-y. An sxceccive
mflsmmatory respores oocours ec & recult of thic triggering, which leads
1o life-threatening clinical cymptome? it has be=en shown that therapeutic
placma exchange (TPE} may ke effective in suppressing oytokire storme®
The misin parameters in evaluating the effect of TPE on drug therapy are the
wolume of dictribution and the affinity of drugs birding o plasms protein.
Drugs with low volumes of distribution ({02 Likg) and high placma pretein
bindirg DEIE) offen remain n the intravascular compartment and are
ety to be affected by TPE. However, ot only those two parameters affect
the proceszes of drug removal by TPE; the half-life 32 hl, sndogenous
drug chearance ($4 ml/minl, hydrophilic/lipeghilic properties of the drug,
and the time between the onset of TPE ard drug inteke may aloo affect the

rate of excretion. Drugs with & half-fife longer than 2 b and thet are clowly
metabolized or heve 8 low olesrances rabe are mone likely to be exoretsd by
TPE?

TPE hea been shown to incresse interferon clesrsnce in patients with
hepatitic C-refated wasculitie® Mo studies on the efects of TPE an
other drugs used in the trestment of COVID-19 heve besn found. The
pharmacockinetic propertisc of the drugs uced to trest COVID-19 are
cheown in Table 1. Accordingly, interferon, intraversous immunoglobulin, and
lopanavirfritonavir are kely to be affzcted by TPE. There are not enough
data on fewipiravir, oceltamivir, tacilizumisb, and remdesivir to allow them
to be evalusted: however, considering their low distribution volumes and
lorg half-lives, it cen be assumed that they ere aleo removed by TPE. In
oaces when the drug is likely to be excreted with TPE, it is recommended
ta change the drug sdministration time to a time after TPE in arder not fo
dizrupt the regular blood corcentration of the drug. Thus, with retional drug
uze, the blecd kevel of the drug may be prevented from being affected by
TPE ard the patient cbisine the meximuem effect expected from the drug.
Bleod levels of drugs should be monitored i possible. Clinicians should
slways concider and evaluate the pharmacokiretic profiles of drugs when
opting for co-sdmindstration with other therapeutic optiors.

*Cormespondence: E-mait cansugenoucglu@gmailocom, Phone: +30 544 679 52 7 OROCHID: orcid 0w D00CHI003-141 54708
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Yer Bilgisi: Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmakognozi Anabilim Dali /
Fitoterapi Bilim Dali

Piyasada Satilan Cay Agaci Yaglarinin Avrupa Farmakopesi Monograf Kriterleri
Yoniinden Degerlendirilmesi Ve Antimikrobiyal Aktiviteleri

Yazar: IMGE ECE GOCMEN

Danisman: PROF. DR. DIDEM DELIORMAN ORHAN

Yer Bilgisi: Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmakognozi Anabilim Dali /
Fitoterapi Bilim Dal




2020 YILINDA TAMAMLANAN
YUKSEK LISANS TEZLERI

Marrubium vulgare L. Bitkisi Uzerinde Fitoterapotik Arastirmalar

Yazar: BUKET ERDEM

Danisman: PROF. DR. NURGUN KUCUKBOYACI

Yer Bilgisi: Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmakognozi Anabilim Dali /
Fitoterapi Bilim Dal

Veteriner llaglarda iyi Uretim Uygulamalarina Gegis Siireci Calismalarn
Yazar:DIDEM GUNER KILIC

Danisman: PROF. DR. SEVGIi TAKKA

Yer Bilgisi: Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmasétik Teknoloji Anabilim
Dali / Endustriyel Eczacilik Bilim Dal

Kentsel Ve Endiistriyel Hava Kirliliginden Kaynaklanan Metallere Olasi
Maruziyetin Cocuklarin Idrar Orneklerinde Belirlenmesi

Yazar:MOHANAD BASIM KADHIM ALGBURI

Danisman: PROF. DR. GONCA CAKMAK

Yer Bilgisi: Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmasétik Toksikoloji Anabilim
Dali

Piyasada Satilan Aspir Yaglarinin Avrupa Farmakopesi Monograf Kriterleri
Yoniinden Degerlendirilmesi

Yazar:DEMET SUMMEOGLU

Danisman: PROF. DR. OSMAN USTUN ; PROF. DR. DIDEM DELIORMAN ORHAN

Yer Bilgisi: Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmakognozi Anabilim Dali




2020 YILINDA TAMAMLANAN
DOKTORA TEZLERI

Mersin ilinde Kuafor Olarak Calisan Bireylerin Mesleki Genotoksisite Riskinin
idrar Orneklerinde Oksidatif DNA Hasari Ve Mikrogekirdek-Sitom Analiz
Yontemleri lle Arastiriimasi

Yazar: AYCA AKTAS SUKUROGLU

Danisman: PROF. DR. SEMA BURGAZ

Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmasotik Toksikoloji Anabilim Dali

Siklosporinin Yeni Oral Nanoformiilasyonunun Gelistirilmesi ve in vitro/in vivo
Degerlendirilmesi

Yazar: SILA GULBAG PINAR

Danisman: PROF. DR. FATMA NEVIN CELEBI

Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmasétik Teknoloji Anabilim Dali

Yeni Bir Yontem ile Aerosol Haline Getirilen Pirfenidonun Inhalasyon Yoluyla
Etkinliginin Degerlendirilmesi

Yazar:SERKAN UNLU

Danisman: PROF. MECIT ORHAN ULUDAG

Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmakoloji Anabilim Dali

Tip 2 Diyabet Tedavisinde Kullanilmak Uzere Oral Yolla Uygulanacak
Protein/Peptit Igeren Kendiliginden Emiilsifiye Olan Nanoformiilasyonunun

Gelistirilmesi in vitro/in vivo Degerlendirilmesi

Yazar:MERVE CELIK TEKELI
Danisman: PROF. DR. FATMA NEVIN CELEBI ; DOC. DR. YESIM AKTAS
Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmasétik Teknoloji Anabilim Dali




2020 YILINDA TAMAMLANAN
DOKTORA TEZLERI

3D Baskilama Teknigi ile ila¢ Formiilasyonlarinin Hazirlanmasina Yonelik
Calismalar

Yazar: HAZAL EZGi GULTEKIN

Danisman: PROF. DR. FUSUN ACARTURK

Gazi Universitesi / Saglik Bilimleri Enstitiisti / Farmasétik Teknoloji Anabilim Dali

Yeni Izoksazol Tiirevlerinin Sentezi, Karaciger Ve Meme Kanseri Hiicre Hatlarina
Karsi Sitotoksik Etkilerinin Incelenmesi

Yazar: KUBRA iBIS

Danisman: PROF. DR. ERDEN BANOGLU

Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmasotik Kimya Anabilim Dali

Antibiyotik Tayini Igin Molekiiler Baskilanmis Polimer Temelli Fosforesans
Sensorii Gelistirilmesi

Yazar: HUMA YILMAZ

Danisman: PROF. DR. HASAN BASAN

Gazi Universitesi / Saglik Bilimleri Enstitiisii / Analitik Kimya Anabilim Dali

Yiiksek Fruktoz Diyetinin Olusturdugu Metabolik Sendromda Insiilin Sinyal
Yolagi, Inflamasyon ve Intestinal Mikrobiyotanin Incelenmesi: Kefirin Tedavi
Potansiyelinin Belirlenmesi

Yazar: ESRA SUMLU

Danisman: PROF. DR. FATMA AKAR

Gazi Universitesi / Saglk Bilimleri Enstitiisii / Farmakoloji Anabilim Dali / Farmakoloji
Bilim Dali




2020 YILINDA TAMAMLANAN
DOKTORA TEZLERI

Endokannabinoid Sistemde Gorev Alan Bazi Reseptor Ve Enzimlere Ait Cesitli
Polimorfizmlerin Sentetik Kannabinoid Bagimlihgindaki Rollerinin Arastiriimasi
Yazar: BERIL ALTUN

Danisman: PROF. DR. iISMET COK

Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmasotik Toksikoloji Anabilim Dali

Rinoplasti Ameliyatinda Kullanilan Remifentanil, Nitrogliserin, Esmolol ve
Nitrogliserin+esmolol'iin Kan Basinci ve Kalp Hizi Uzerindeki Etkinliklerinin
Degerlendirilmesi ve Karsilastirilmasi

Yazar: MOHAMMAD ABBAS

Danisman: PROF. DR. MECIT ORHAN ULUDAG

Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmakoloji Anabilim Dali / Farmakoloji
Bilim Dali

3,6-Dislibstitiie Benzoksazo | -2(3HFon/Benzotiyazo1-2(3H)on Tirevlerinin
sentezi ve Alzheimer Hastaligi Uzerindeki Etkilerinin In Vitro Olarak incelenmesi
Yazar: MERVE ERDOGAN

Danisman: PROF. DR. DENiZ S. DOGRUER

Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmasoétik Kimya Anabilim Dali

Ulkemizde Yetisen Bazi Bitkilerin HMG (3-Hidroksi-3-Metil-Glutaril) KoA
Rediiktaz Enzim inhibitér Etkisi Yoniinden Degerlendirilmesi

Yazar: Serkan Yigitkan

Danisman: PROF. DR. iLKAY ERDOGAN ORHAN

Gazi Universitesi / Saglik Bilimleri Enstitiisii / Farmakognozi Anabilim Dali
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