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Development of new agents among nonsteroidaliaftéimmatory drugs
(NSAIDs) remains an important field in drug discoyeas in spite of their
widely accepted analgesic, anti-inflammatory antifewer properties, making
them most commonly used drugs worldwide, they mssaewide range of side
effects [13]. Approximately 30% of hospitalizatiook adverse drug reactions
are caused by NSAIDs [10]. Adverse reactions cttafarious systems, such
as cardiovascular system, kidneys, and especiafifrgintestinal (Gl) tract, and
sometimes can cause fatal reactions (reported cpejter bleeding related
mortality rates range from 3,4% to 14% in developedntries) [3].

The mechanisms responsible for NSAID-induced utogrdesions of the
Gl tract are not yet completely understood. It &lwnown that NSAIDs injure
the gut by systemic GI tract toxicity associatedhwinhibition of mucosal
prostaglandin synthesis derived from COX inhibitidocal irritation of the
mucosa and platelet inhibition, also considereth¢oa key mechanism of Gl
tract bleeding lesions [7].

NSAIDs possess systemic ulcerogenic activity dueirntioibition of
cyclooxygenase (COX) enzyme — the key enzyme irstpgiandin (PG)
synthetic process, which is not only a mediatoinfifammation, but plays a
very important essential homeostatic role in cybtguetion of gastric mucosa,
hemostasis, renal function, gestation and pamarit®,15,18].

COX enzyme has three isoforms. COX-1 is a constguenzyme,
expressed in most tissues; it serves as a housegeepzyme responsible for
normal cell homeostasis. COX-2 expression is ifalaaivith inflammation but
in a limited number of organs it is expressed moamal physiologic condition
as well [11] and COX-3 is expressed mainly in CN&. [Thus, PGs are
ubiquitous compounds that mediate a variety of juhygic and pathologic
processes, and most of the systemic adverse efi€diSAIDs are a direct
result of their mechanism of action [6]. Moreoviirwwvas demonstrated, that
depression of mucoprotective prostaglandins syrgheaused by inhibition of
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constitutively expressed COX-1, increases sensitiof gastric and duodenal
mucosa, becomes more to luminal acid and pepsih [i6ect contact with
gastric mucosa and its damage through oral dosace®mpanied by pH
changing. Gl tract complication (bleedings) couk Worsened by disbalance
between prostacycline and tromboxan, caused biitidn of COX-1 [8].

Based on the above data, temporary masking the agioup of NSAIDs
to decrease the Gl toxicity due to direct injury leen postulated as one of the
promising ways for development of new NSAIDs wittspible low rate of the
mentioned side effects [2, 9].

In view of this we have been searching for new mpitdé sources among
arylpropionic acid derivatives from non protein amiacids (NPAA). Our
choice was based on one hand on the structuravityacelationship (SAR) of
NSAIDs, postulating that functional groups impottdor COX inhibition
activity are the aromatic ring, carboxyl group, ahd distance between these
two groups, corresponding to the distance equalvtocarbon atoms. On the
other hand, NPAAs have quite a wide spectrum ofrrphaological actions,
such as anti-inflammatory, anticancer, antibadtecdtvities [5,14].

Novel non protein amino acids — derivatives of Jra¥8-propionic acid
were synthesized in the Institute of Biotechnol®SRA with the illustrated
below common structure:
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In the previoudn vitro investigation there were observed 4 derivatives
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It was found out that these structures possess @OK-1 and COX-2
inhibitor activities and the more potent one wasAKFB6. The followingin
vivo experiments confirmed these data and proved #mirinflammatory and
antinociceptive activities [1,19].

The aim of the presented study was investigation ulmerogenic
properties of NPAA-36 in comparison with Ketoprofdor further its
developing as a new potential NSAID.

Materials and Methods

Assessment of the ulcerogenic properties of NPAAva6 carried out on
the experimental model of ulcerogenicity [17]. Beftesting, the animals were
kept in standard laboratory vivarium conditionseTxperiment was performed
on 40 adult male albino rats, weighing 180-200diided into 5 groups, 8 rats
in each. All experimental manipulations with anignalere performed according
the PHS Guide for the Care and UskeLaboratory Animalg1996). Rats were
fasted for 18 hrs prior to the experiment. Animalere stored in specially
designed containers, which contained a metal nstdesn the placed rats and
the cage floor, to avoid coprophagy. The first graaf rats, which was also
considered as a control group, received only 0.6frdistilled water once a day
for 2 days. The rats of the second and third groupse administered 0.5 ml
solutions of Ketoprofen and NPAA-36 in dose 50 mgéccordingly. The rats
of the fourth and fifth groups received 0.5 ml s$wn of Ketoprofen and
NPAA-36 in dose 100 mg/kg. All investigated compdsirwere administered
orally by special oral lavage needle that provithesconstant dose. 7 hrs. after
the last dose, all rats were sacrificed. The sttshachs were excised, opened
along big curvature and washed with 0.9% sodiurorate solution, then fixed
on filter paper and maximally smoothed out. Theeobsd stomachs were
filmed by a digital camera with a ruler. The degreéstomach mucosa damage
caused by Ketoprofen and NPAA-36 were calculatethgushe Image J
program, which allows to evaluate ratio of totall aummary damaged surfaces
of the stomach by expressing using the ruler aseasaoring unit pointer for
extrapolation of appropriate pixels to fsguare.

Results and Discussion

The presence of lesions following oral administratiof NPAA 36 as
well as Ketoprofen has been taken as an evidemddda ulcerogenic effects.
As evident the conducted experiments, there arehaages in stomach mucosa
of control group rats receiving only distilled wat&ross visual observation of
rat stomachs indicated a gastric mucosal injury sewkral hemorrhagic steaks
in animals treated with Ketoprofen. The results eXperimental data
extrapolated by Image programme have shown thatstineace of stomach
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mucosa damage of animals which had received Kefi@mpriom dose 50 mg/kg
once a day during two days was 15,87 + 5,77°mwhich is equal to 2,06 +
0,569% of total surface (761,19 + 133,35 frketoprofen in dose 100 mg/kg
in the same regimen resulted in disturbance of’ ratemach mucosa
completeness for 14,65 + 6,24 mmwhich is equal to 2,18 £ 0, 92% of 675,84
+ 79,1 mniof total stomach surface. As compared to Ketoprafez NPAA-36
administered in both 50 mg/kg and 100 mg/kg dosesndt induce any
essential changes compared to the stomach mucake aontrol group rats,
only in some rare cases there was observed a \wwdakss.

C D

Figure. Rats' stomach mucosa surface: A — rattetiday Ketoprofen in 50 mg/kg dose,
B — rats treated by NPAA in 36,50 mg/kg dose; @ts treated by Ketoprofen in 100
mg/kg dose; D — rats treated by NPAA 36,50 in mglkge.

Thus it has been demonstrated, that the revealieéhiammatory and
antinociceptive effects of S(-)-2-amino-2-methybBenylpropionic acid
(NPAA 36), in comparison with Ketoprofen, are natcampanied by any
essential visible changes of stomach mucosa suefeee in doses 50 and 100
mg/kg. The mentioned differences of gastrointettiation of the investigated
amino acid are probably due to the presence otiaddl amine group insertion
in its structure, masking the acidic properties &atling to decrease of the
gastrointestinal toxicity through the falling of plds it has been postulated.
These data indicate that the new described derevaif NPAA could be a
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potential source for development of new anti-inflaatory drugs with lower Gl
toxicity.

Hocmynuna 25.04.18

HccaenoBanue yiabueporeHHo cnocoOOHOCTH HOBOTO IIPOU3BOIHOIO
APWINPONUOHOBOM KUCJIOTHI B PSAAY HeOEeJIKOBbIX AMUHOKHCJIOT

C. A. I'puropsin

C nenpio pa3paboOTKH HOBBIX HECTEPOUIHBIX MPOTUBOBOCTIATHTEIBHBIX
cpencte (HIIBC) ¢ Bo3MOXHO cliaObIM TpOSsIBICHHEM TOOOYHBIX 3()(HEKTOB
UCCIeJ0BaHa CIIOCOOHOCTH 3B000pa3oBanus S (-)-2-aMuHO-2-MeTHII-3- (heHMIT-
nporoHoBoi Kuca0TE (NPAA 36) —IIpoHM3BOAHOTO apHIIIPOIIMOHOBOM KHC-
motel HebenkoBeix aMuHOKHCIOT (NPAA) ¢ IIOI' uHrubupyromeid axTHB-
HOCTBI0. OLIeHKa CIOCOOHOCTH 13B0O00OPAa30BaHUS HCCIIETyEMOT0 IIPOU3BOIHOTO
M0 CPaBHEHHIO C KETONMPO(EHOM MPOBOJIHMIACH B IKCIIEPUMEHTAIBLHOW MOACIH
s3B000pazoBaHus. [loylydeHHbIE pPE3yNbTaThl CBUJICTEIBCTBYIOT O TOM, YTO
kerormpoder B mo3ax 50 mr/kr m 100 Mr/kr BBI3bIBAE€T MOKPACHEHHWE W KPO-
BOMBJIMSHHSA, HApYyIIast EIOCTHOCTh CIM3UCTOM KeTyIKa Ha MOBEPXHOCTH, COC-
TaBmstonieit coorBercTBeHHo 2,06 + 0,569%m 2,18 + 0,9%ot o0mieii moBepx-
HOCTH JXenyaka. B orimume ot kerompodena, seeneuue NPAA-36 B o0enx
7103aX HE BBI3BIBAIO KAKHX-THOO CYNIECTBEHHBIX M3MEHEHHI CIIM3UCTOM JKeITy -
Ka MO CPaBHEHHWIO C TEMH JK€ JAHHBIMH KOHTPOJBHOW TPYIIBI KHUBOTHBIX.
[MoyueHHBIE TaHHBIC CBHACTEIBCTBYIOT, YTO M3ydeHHOE Tpou3BoaHoe NPAA
MOJKET CIIY’KUTh MOTEHIMAILHBIM HCTOYHHKOM JIJIsl pa3paOOTKH HOBBIX MPOTHU-
BOBOCHAITUTEIHHBIX TIPENapaToB ¢ BOZMOXHO HU3KOW BEPOSITHOCTHIO TIOOOTHBIX
addexron Ha KKT.

Ny uyghnwlniguyhtt mdhttwppniutpnh swupphtt Wuwwnljwmuny
wnhypoyhntwppyh wswugyuih jungushtt hwnlnipjut
hwjnbwpbpnidp

U. Z. Qphgnpjut

NMnunbkughw) tnp ny unbpnhnuwyhtt hwlwpnppnpuwjhtt nhnkph
(NUz28Y) unbpddwt tywwnwlny nuntdbwuppyt] £ ny uyhwnwlynt-
guyhtt wlhtwpeniitph pwpphtt Wuwwnljwung  wphjypnwhnbwpeph
wéwlgyu] hwtinhuwgnn ghljjnopuhqitimqu dtpdkunp (80%) puldnn
wlnphynipjudp, hwljupnppnpuyhtt b hwjutinghgbuinhy hunlnipnii-
utpny odnyjwé S(-)-2-wlhun-2-Utphy-3-dEuhjypnywtwppeplyh (NPAA
36) jungushti hwnlnipmiup: Lodws dhwugnipjut ungushtt hwwnlynt-
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pintup quwhwwnyl] t jungugnyugdwt thnpdwpupuwluwt dnpbnd b
hudbtdwwnygbt] jEnnypndtuh htn: Unwugduws wpyniupubpp JYuynid
kb, np Yhnnwpndbip 50ug/lyq b 100 Uq/lq nhnuswthny wrwgwgbyng
unnwunpuh npdwpwnuiuph Jupdpnippit b wpnibwgbnnudukp,
hmwpinnid £ wwnwdnpuh dwibptuh wdpnpowjutimpmitp 2,06 =+
0,569% UL 2,18 + 0,92% hwdwywwnwupiwbtwpwup: b wwppbpnipnii
Jtunnuypndtuh wopwowgpus thnthnpumipniutiph, NPAA 36-h ukpunt-
dnudp Epymt phnuswithbpny b sh minkygynid npbk Ewljub thnihn-
Junipmitbpm] wnnighs Judph Yhuguihibph wnwdnpuh npdwpw-
nuuph junnigyusph hwdbdwwn: Uju mjujubpp dwnbwbtpgnid ki, np
tjupugpjus ny uyhwnwlniguhtt wdhttwppenit jupnn E Swnuyly
npybu jununnidtwhg wnpnip tnp hwjupnppnpuyhtt nintph unkns-
dwb hwdwp, npnlp Ygniguwpkpkt htwpwynphtiu tduq UUZ pottwg-
unipniic
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