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EXPERIMENTAL STUDY OF STATE OF GASTRIC MUCOSA IN RATS
UNDER INTRODUCTION OF NEW DERIVATE OF
4-[4-OX0-4H-QUINAZOLINE-3-YL] BENZOIC ACID (PC-66)

© H. Kramar

CKpuHineogi docnioscenns nokazanu, wo Hose noxioune 4- [4-oxco-4H-xinazonin-3-in] 6enszoinoi kuciomu (cno-
ayka TIK-66) mae 3nauni anmunoyuyenmueny ma ciabo eupadiceny NPOMu3aAnaibiy I JHCapO3HUICYSALbHY AK-
MueHicmov Ha pisHUX mMoodenax 6oaro ma 3ananenus. Cman 3axucHozo 6ap'epa ciu3060i 060I0HKU WLIYHKA NiO
enausom IIK-66 paniwe ne guguagcs.

Mema 0anoeo docniddicenHs noaseana 6 momy, wob euguumu 30amuicmo IK-66 6 nopieHsHHI 3 OUKIODEHAKOM
HAmMpito NPOAGIAMYU NOUWKOOHCYIOUE Oil0 HA CIU308Y 0DOJOHKY WIAYHKA AK Y IHMAKMHUX MEAPUH, max i y wypis 3
ao'to8aHMHUM apMPUMOM, A MAKOIHC USHAYUMU POTb 6NAUBY HA NPOcmazianou-H-cunmasy i cmabinonux me-
mabonimie OKcudy azomy 6 Namo2eHe3i Yux NOUKOOICeHb.

Mamepianu ma memoou: Bnnus cnonyku I1K-66 i ouxnogpenaxy Hampiio 6y6 00CHIONCEHUN HA MAKPOCKONIYHUX
3MIHAX CIU3080] 0OONOHKU WIIYHKA 8 YMOBAX MPUBATO20 3ACHOCYSAHHS A eKCNEPUMEHMANLHO20 3ANANCHHS.
Cnexmpoghomomempuunum memooom, 6 comozenamax COLL wypie, 3a HakonuuenHam okucienoi Gopmu 0oHo-
DY eleKmpoHi6 a0peHaliny, U3HAYAIU aAKMUGHICIb npocmazianoun-enoonepokcud cunmasu (PGH-cunmasu).
Cymapuuii emicm Himpumie ma Himpamis, 8usHayanu 3a peaxkyiero 3 peakmugom I picca, nicia nonepeonvbo2o
BIOHOB/IEHHS HIMPAMI8 CYCHEH3IEI0 YUHKOBO20 NOPOUIKY 8 POYUHI AMIAKY.

Pe3ynomamu i 062060pennn. Hamu ecmarnoeneno, wo cnonyka IIK-66, na 8iominy 6io pegeperc-npenapamy, He
BUKIUKANA CYMMEGUX YPAdICEHb WITYHKA 30 YMOE MPUBATIO20 66€0CHHS ITHMAKMHUM WYPAaM.

Ha mni 0ii ouxnogenaxy, akmusnicme PGH - cunmemasu ¢ COLLI 6ipo2iono 3Hu3umacy 6iOHOCHO KOHMPOTIO, 8
moti yac sk nio enaugom I1K-66, akmuenicms 0ano2o gepmenmy npakmuyHo 3a1uandacs He sSMiHHOIO.

Bnaus cnonyxu IIK-66 na wypis, Ha 6iominy 6i0 Ouxiogenaky, 6y8 nog'szanutl 3i 3HAUHUM 30LTLULEHHIM
cmabinonux memadonimie NO ¢ COLLL, 6 moii yac Ak yeui NOKAZHUK SHUSUSCS 6 NOPIGHAHHI 3 KOHMPOTBLHOIO 2pY-
1010 ni0 8NAUBOM 00CAidIcy8anoeo HII33.

Bucnoexu: Hose noxione 4- [4-oxco-4H-xinazonin-3-in] benzotinoi kuciomu He nposigise noukooxicyiouoi oii
Ha CIU308)y 0OO0NOHKY WIIYHKA SIK Y IHMAKMHUX MEAPUH, MAK 1 Y WYpié 3 eKCnepuMenmanbHuM 3anaibHum npo-
yecom. B ocnosi besneunocmi uozo wooo COLL nexcume giocymuicmo y cnoayku I[IK-66, na 6iominy 6i0 Ouk-
Jnogenaxy nampiio, iH2iOYI0H020 BNAUBY HA NPOOYKYIIO 6azoouramylouux moaexyn ¢ COL

Kniouosi cnosa: noxione 4- [4-oxco-4H-xinazonin-3-in] 6ensotinoi xuciomu, cacmpomokcuunicms, PGH —

cunmemasu, memadboaimu NO

1. Introduction

Pain is possibly the most unpleasant sensation our
senses can detect.

Non-opioid analgesics and nonsteroidal anti-
inflammatory drugs have one of the first places in the
treatment of inflammatory and pain syndromes as
showing a strong anti-inflammatory and analgesic ef-
fects [1]. The figures show that the millions of people
in the world take drugs of this group annually, with a
significant number of which have long-term use. Pro-
longed use of drugs these groups causes a number of
side effects — gastro-, hepato- and nephrotoxicity, al-
lergic reactions, disorders of the cardiovascular sys-
tem, blood, etc .

2. Formulation of the problem in a general
way, the relevance of the theme and its connection
with important scientific and practical issues

It has been recognized that optimizing pain man-
agement in people with different inflammatory, somatic
or other pathological conditions requires an individual-
ized approach which seeks to maximize pain relief but
minimize the risk of adverse drug reactions. [2].

One of the most important adverse reaction on
non-opioid analgetics and nonsteroidal anti-anflam-
matory drugs is gastrotoxicity [3].

3. Analysis of recent studies and publications in
which a solution of the problem and which draws on
the author

According to the research literature, 4-oxo (ami-
no-) quinazoline derivatives have shown cerebro- and
actoprotective and antinociceptive properties, and ap-
peared to be low-toxic substances [4-6].

It was shown that the new derivate of 4-[4-0xo0-
4H-quinazoline-3-yl] benzoic acid (PC-66) possess sig-
nificant antinociceptive and weakly expressed anti-
inflammatory and antipyretic activity on different models
of pain and inflammation [7].

4. Allocation of unsolved parts of the general
problem, which is dedicated to the article

The condition of gastric defense under influence
of PC-66 is unknown.

This became the basis for further in-depth study
effect compound PC-66 on molecular mechanisms that
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protect the mucosa and influence healing at the cellular
level [8].

5. Formulation of goals (tasks) of Article

The aim of this study was to explore the ability of
PC-66 in comparison with diclophenac sodium produce
gastric lesions on intact and rats with adjuvant arthritis,
and to determine the role of influence on prostaglandin—
H-synthase and stable metabolits of nitric oxide in the
pathogenesis of these damages.

6. Statement of the basic material of the study
(methods and objects) with the justification of the
results

Experiments were conducted on male, Wistar rats
weighing 180-220 g obtained from vivarium of Institute
of Pharmacology and Toxicology of the Academy of
Medical Sciences of Ukraine. The rats were fed standard
chow and water ad libitum, and were housed in a room
with controlled temperature (22+1 °C), humidity
(65-70 %) and light cycle (12 h light/12 h dark). The
animal experimentation described in this study was con-
ducted in accordance with internationally accepted prin-
ciples for laboratory animal use and care. The study pro-
tocol was approved by the Ethical Committee of Vinnitsa
national Pirogov Memorial medical university. Poly-
arthritis was induced in rats via an injection into right
hind limb of 0,1 ml of Freund’s Complete Adjuvant
(Sigma, USA).

The rats were randomly assigned to several
groups (n =7 per group) according to the treatment re-
ceived. Intact rats were treated ones a day with: group I:
0.9 % NaCl saline (Control) was applied by intraperito-
neal route (i.p.); group II: 8 mg/kg i.p. diclophenac (“Di-
clober!”), Berlin-Chemie AG; group I1l: 1 mg/kg PC-66
by intraperitoneal route (i.p.). Rats with adjuvant arthritis
received: group I: 0.9 % NaCl saline (Control, i.p.);
group II: AA without treatment (positive control); group
I11: 4 mg/kg i.p. diclophenac; group IV: 1 mg/kg PC-66
(i.p.). The dosage schemes and treatment route were se-
lected in accordance with previous successful experi-
ments (ED50 according to the screening of analgesic
activity). On the 28-30-th day of experiments for further
investigations rats were euthanized by cervical disloca-
tion. The stomachs were removed, cut open along the
small curvature and flushed gently with lukewarm 0,9 %
NaCl solution. Thereafter, the gastric mucosa was ob-
served for lesions with the aid of a magnifying glass and
the severity of the mucosal lesions scored. We estimated:
inflation, hemorragias, hyperemia, smoothness of gastric
mucosa, humber of ulcers per animal, the degree of ul-
ceration in points (1-5) was determined according to the
following scale:

0 — no visible damage;

1 — the presence of edema or hemorrhage,

1-3 —small ulcers;

2 — several (more than 3) small ulcers or one large
ulcer size;

3 — ulcer considerable size (diameter 4 mm);

4 — several large ulcers;

5 — breakthrough ulcer.
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The mean ulcer index (MUI) for each group cal-
culated as follows [9]:

_ Total degree of ulceration * % of ulcerated rats
100 %

MUI

The impact of PC-66 compound on the activity of
PGH - synthetase and level of stable NO metabolites in
gastric mucosa compared to diclofenac was assessed in
experiments on 32 white mature male rats weighing 180-
215 g, which were randomly divided into 4 groups
(n=8):

Group | — control — (the animals received physio-
logic saline NaCl during a 3-day fasting);

Group Il — the animals received PC-66 at a dose
of 1 mg/kg/peritoneally during a 3-day fasting;

Group 111 — the animals received diclofenac sodi-
um at a dose of 8 mg/kg intraperitoneally during a 3-day
fasting;

Group IV — intact animals.

On Day 4, the spectrophotometric method revealed
active prostaglandin-endoperoxide synthase (PGH) in the
ratss GM homogenates against accumulation of oxidized
form of adrenaline electron donor [10]. The total content
of nitrites and nitrates was determined by reaction with
Griess reagent (Griess test) after preliminary restoration
of nitrates with a suspension of zinc dust in ammonia
solution [11].

All values are expressed as meansts.e.mean.
ANOVA and Student-Newman-Keuls test were used to
determine the statistical significance of differences be-
tween groups. Differences were considered to be signifi-
cant when P<0.05.

Results and discussions. In the study of the
pharmacological effects of novel bioactive compounds
with analgesic effect, the important issue is considered
the evaluation of their therapeutic safety, particularly for
the gastrointestinal tract (GIT), as gastric lesions are a
class-specific side effect for NSAIDs [2].

Therefore, at the first phase we explored the im-
pact of PC-66 compound and a reference medicine (di-
clofenac sodium) on macroscopic changes in gastric mu-
cosa (GM) under conditions of long-term administration
[12]. The results showed that administration of PC-66
compound had not presented any changes in the general
condition and feeding behavior of experimental rats
compared with control animals. In contrast, the rats treat-
ed with diclofenac sodium became lethargic, sedentary at
the end of the experiment, yet remained reactive to ex-
ternal stimuli; and consumption of water and feed was
not different to those from the control group.

After euthanasia, removal of stomach and its mac-
roscopic study, it was found that 30-day administration
of investigational quinazoline derivative (PC-66 com-
pound) caused smoothing and hyperemia to the stomach
mucosa (in 28.6 % of animals), minor lesions of the GM,
mainly presented as punctate hemorrhages (in 71.4 % of
rats). Ulcerative lesions were observed only in 42.9 % of
animals, the prevalence of ulceration averaged 0.9+0.46
per 1 subject, and the severity of stomach mucosa dam-
age was assessed 0.6+0.30 points (Fig. 1).
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Fig. 1. Prevalence and severity of GM lesions during a 30-day administration of PC-66 and diclofenac sodium in intact rats:
a — prevalence; b — severity

All above-mentioned values were statistically sig-
nificantly lower than those during administration of di-
clofenac sodium, which caused a stomach ulcer lesions in
71.7 % of the animals, while the average number of ul-
cers per 1 animal was 3.1£1.08, and the average GM
lesion severity degree scored 2.9+0.77.

That means that PC-66 compound, unlike the
reference medicine, did not cause significant gastric
lesions under conditions of its long-term administration
to intact rats.

Mechanisms of gastric stability include pre-
epitelial, epithelial and post-epitelial lines of defense

[13]. It is known that NSAIDs adversely affect all levels
of GM protection, but their ability to cause imbalance in
production of vasoconstrictive and vasodilative mole-
cules, such as prostaglandins and nitric oxide plays the
major role [14]. Therefore, at the next phase we studied
the effect of PC-66 compound and diclofenac on activity
of prostaglandin-H-synthase and the content of stable
nitric oxide metabolites in gastric mucosa.

The data presented in Table 1 suggest that control
animals had a tendency (r>0.05) of decreasing (15.2 %)
the activity of PGH-synthetase in GM compared to intact
rats during fasting.
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Table 1

The activity of PGH-synthetase in supernatant GM homogenate during administration of PC-66 and

diclofenac sodium

Activity of PGH- The trend Level of stable NO me- The trend
Study groups synthetase, against control, | tabolites in GM, nmol/g | against control,

mmol/min/mg of protein % of tissue %
Group I (control) 17.3*£1.8 310+16.4 -

Group II (PC-66) 16.1%£3.7 —6.9 % 535+19.5% +72.6 %

_ Group Il 10.7%42.4 ~38.1% % 240+14.9 ~22.6 %

(diclofenac sodium)
Group 1V (intact) 20.4+3.1 300+15.2

Note: * — p<0.05 compared to control

These data correlate with the results of clinical
studies, as it is known that a number of disorders in gas-
tric mucosa prostaglandin metabolism are associated
with the development of erosive defect [15]. Hunger,
which may be considered a factor of stress, often con-
tributes to erosive changes in gastric mucosa (GM). Ac-
cording to some data, the PGs have a protective effect on
GM - they increase secretion of mucus, activate regener-
ative processes in the stomach mucosa, and strengthen its
barrier function due to reverse diffusion of H* ions. In
addition, PGE1 boosts formation of gastric mucosa gly-
coproteins, namely, N-acetylneuraminic acid and bicar-
bonates, thus providing GM protective properties and
improving microcirculation in the gastric wall. Patients
with erosive changes in gastric mucosa always presented
reduced levels of PGE and PGEL1 [16].

We found that during diclofenac administration,
the activity of PGH-synthetase in GM significantly de-
creased by 38.1 % compared to the control, whilst under
the influence of PC-66, the activity of this enzyme re-
mained practically unchanged: the change was 6.9 %
(Table 1).

These changes of PGH-synthetase activity in GM
in case of administration of both substances may be a
sign of lacking cyclooxygenase inhibitory activity of PC-
66 at a dose of 1 mg/kg in contrast to diclofenac.

Study of stable NO metabolites

It is known that NO serves in humans and animals
as a biological mediator in different physiologic process-
es in almost all organs and systems, including CNS and
GIT [17]. NO is inherent of such properties as vasodila-
tory, antiplatelet, spasmolytic effect on smooth muscle
organs (including GIT), cytoprotective, and anti-inflam-
matory effects [18].

It is also known that practically all NSAIDs inhib-
it NO synthesis in organs, which causes violation of in-
ternal organ trophism along with inhibition of vasodila-
tion PGs production [19]. In GIT, it is accompanied by
emergence of erosive and ulcerative lesions of mucosa
[20]. All this has become a basis for assessment of nitric
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oxide stable metabolites content in the stomach lining
during administration of PC-66 and diclofenac sodium.

The data presented in Table 1 show no significant
difference between the content of stable NO metabolites
(nitrate + nitrite) in GM in the group of control (fasting+
0.9 % NaSl) and intact animals.

Administration of PC-66 compound to rats, unlike
diclofenac, was associated with a significant increase of
stable NO metabolites in GM by 72.6 %, whilst this in-
dex decreased by 22.6 % (1>0.05) compared to control
under the influence of investigational NSAID.

Based on these data, we can assume that the in-
crease of stable nitric oxide metabolites content in GM
under PC-66 at a dose of 1 mg/kg is a manifestation of
its stimulating effect on production of NO in the body,
that is probably one of the explanations for absence of
the medicine’s ulcerogenic effect. Instead, diclofenac
ability to reduce the level of stable NO metabolites
may be one of the reasons for violation of GM integri-
ty under influence of this NSAID. These data suggest
greater safety of PC-66 compared to diclofenac in
terms of affecting GIT.

We know that the study inflammation process
may significantly amplify the pharmacological effect and
toxicity of diclofenac sodium as a result of inhibitory
effect of inflammation on the activity of xenobiotic-
metabolizing enzymes [21]. This results in the increase
of unmodified medicine content, characterized by quite
significant toxicity, thus leading to more pronounced
display of NSAIDs" specific toxic effects [22].

Therefore, it was necessary to establish whether
the gastric safety of PC-66 compound will persist under
conditions of experimental inflammation (adjuvant ar-
thritis). The results suggest that almost half of the non-
treated animals (42.9 %) with adjuvant arthritis at the end
of treatment period presented signs of minor damage to
the integrity of GM, including smoothed mucosa, hyper-
emia and isolated punctate hemorrhage, corresponding to
lesion severity of average 0.7+0.36 points. No evidence
of ulceration was found (Fig. 2).
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Fig. 2. Prevalence and severity of GM lesions during a 30-day administration of PC-66 and diclofenac sodium in rats with AA:
a — prevalence; b — severity

Treatment of rats with diclofenac sodium caused
significant adverse changes in the GM: all rats were
found smoothened mucosa, hyperemia, hemorrhage,
which reached an average of 1.7-2.0 points. Multiplicity
of ulceration in this group was 3.7+1.36 per 1 animal and
severity of lesions — 3.0+0.69 points. One animal died
due to perforated ulcer and peritonitis. Unlike the refer-
ence medicine, administration of PC-66 compound to
rats did not cause death to animals; the degree of surface
lesions was not statistically different from the control
(untreated AA subjects), and the average number of ul-
cers and GM lesion severity were statistically lower
compared to diclofenac sodium administration and made
1.1+0.77 and 1.1£0.55 (p<0,05), respectively.

7. Findings from the research and prospects of
further development of this area

Thus, our findings clearly show that the new deri-
vate of 4- [4-ox0-4H-quinazoline-3-yl] benzoic acid (PC-
66) has no damaging effect on the gastric mucosa both in
intact animals and in rats with experimental inflamma-
tion. The basis of its GM safety rests on lacking inhibito-
ry effect on production of vasodilator molecules in GM
of PC-66 compound, unlike diclofenac sodium. Further
studies of action mechanisms of derivate of 4- [4-oxo-
4H-quinazoline-3-yl] benzoic acid will make possible to
justify the feasibility of development of a medicine for
treatment of acute and chronic pain syndromes on the
basis of the study medication.

References
1. Palmer, G. M. Pain management in the acute care setting: Update and debates [Text] / G. M. Palmer // Journal of Paediat-
rics and Child Health. — 2016. — Vol. 52, Issue 2. — P. 213-220. doi: 10.1111/jpc.13134
2. Karateev, A. E. Modyfikatsyia tradytsionnykh NPVP kak metod povysheniia ikh bezopasnosti i udobstva prymeneniia
[Text] / A. E. Karateev // RMZh Revmatolohyi. — 2015. — Vol. 7. — P. 392-399.

57




Scientific Journal «ScienceRise: Pharmaceutical Science» Ne2 (6)2017

3. Tarnawski, A. S. The Mechanisms of Gastric Mucosal Injury: Focus on Microvascular Endothelium as a Key Target [Text] /
A. S. Tarnawski, A. Ahluwalia, M. K. Jones // Current Medicinal Chemistry. — 2012. — Vol. 19, Issue 1. — P. 4-15. doi:
10.2174/092986712803414079

4. Khodakivskyi, O. A. Neiroprotektorna diia pokhidnykh 4-okso(amino-) khinazolinu pry eksperymentalnii ishemii holov-
noho mozku [Text]: avtoref. dys. ... kand. med. nauk / O. A. Khodakivskyi; Odes'kyi derzhavnyi medychnyi universytet. — Odessa,
2009. - 21 p.

5. Stepaniuk, G. I. Skryninh aktoprotektornoi aktyvnosti sered pokhidnykh 4-okso(amino)-khinazolinu [Text] / G. I. Stepa-
niuk, O. I. Alchuk, O. K. Shevchuk et. al. // Zdobutky Kklinichnoi i eksperymentalnoi medytsyny. — 2009. — Vol. 1. — P. 85-88.

6. Pavlov, S. V. Tserebroprotektyvna aktyvnist pokhidnykh (4-okso-4-N-khinazolin-3-il)-alkil (aryl) karbonovykh kyslot v
umovakh imobilizatsiinoho stresu [Text]: avtoref. dys. ... kand. med. nauk. / S. V. Pavlov. — Kyiv, 2007. — 17 p.

7. Yurchenko, A. 1. Skryninh analhetychnoi dii pokhidnykh 4-okso(amino-) khinazolinu [Text] / A. . Yurchenko // Farma-
kologiya ta likarska toksykologiya. — 2013. — Vol. 2 (33). — P. 89-91.

8. Kemmerly, T. Gastroduodenal mucosal defense [Text] / T. Kemmerly, J. D. Kaunitz // Current Opinion in Gastroenterolo-
gy. — 2014. — Vol. 30, Issue 6. — P. 583-588. doi: 10.1097/mog.0000000000000124

9. Doklinichni doslidzhennia likarskykh zasobiv [Text]: metod. rekomend. / O. V. Stefanov (Ed.). — Kyiv: Avitsena, 2001. —
528 p.

10. Mevkh, A. T. lzuchenie endoperoksydprostahlandynsyntetazy mykrosomnoi frakisyy trombotsytov cheloveka [Text] /
A. T. Mevkh, Y. Y. Basevych, S. D. Varfolomeev // Byokhymyia. — 1982. — Vol. 47, Issue 10. — P. 1635-1639.

11. Spravochnik po laboratornym metodam issledovaniia [Text] / L. A. Danylova (Ed.). — Saint Petersburg: Pyter, 2003. —
736 p.

12. Rukovodstvo po eksperimentalnomu (doklinicheskomu) izucheniu novykh farmakolohycheskikh veshchestv [Text] /
R. U. Khabryev (Ed.). — Moscow, 2005. — 832 p.

13. Palileo, C. Gastrointestinal defense mechanisms [Text] / C. Palileo, J. D. Kaunitz // Current Opinion in Gastroenterology.
—2011. — Vol. 27, Issue 6. — P. 543-548. doi: 10.1097/mog.0b013e32834hb3fch

14. Wallace, J. L. Nitric oxide in mucosal defense: a little goes a long way [Text] / J. L. Wallace, M. J. S. Miller // Gastroen-
terology. — 2000. — Vol. 119, Issue 2. — P. 512-520. doi: 10.1053/gast.2000.9304

15. Soloveva, G. A. Erozii zheludka — otdelnaia nozolohycheskaia forma ili unyversalnaia reaktsyia slyzystoi obolochki na
povrezhdenie? [Electronic resource] / G. A. Soloveva // Vnutrenniaia medytsyna. — 2007. — Vol. 3, Issue 3. — Awvailable at:
http://www.mif-ua.com/archive/article_print/420

16. Krejci, V. Continuos measurements of microcirculatory blood flow in gastrointestinal organs during acute hemorrhage
[Text] / V. Krejci, L. Hiltebrand, A. Banic, D. Erni, A. M. Wheatley, G. H. Sigurdsson // British Journal of Anaesthesia. — 2000. —
Vol. 84, Issue 4. — P. 468-475. doi: 10.1093/oxfordjournals.bja.a013472

17. Biletskyi, O. V. Oksyd azotu — molekuliarno-biolohichna skladova mekhanizmiv notsytseptsii [Text] / O. V. Biletskyi,
M. A. Stupnytskyi // Medytsyna neotlozhnykh sostoianyi. — 2010. — Vol. 2, Issue 27. — P. 28-34.

18. Shymanovskyi, N. L. Rol' oksida azota v mehanizmah dejstvija lekarstvennyh veshhestv [Text] / N. L. Shymanovskyi,
K. S. Gurevich // Mezhdunarodnyi medytsynskyi zhurnal. — 2000. — Vol. 1. — P. 104-107.

19. Mamchur, V. Y. Sovremennye predstavleniia o mekhanizmakh terapevticheskoho i pobochnoho deistviia NPV'S [Text] /
V. Y. Mamchur, E. A. Podpletniaia, O. V. Makarenko et. al. // Visnyk farmakolohii ta farmatsii. — 2005. — Vol. 4. — P. 3-17.

20. Svyntsytskyi, A. S. Gastroduodenal'nye oslozhneniia protivovospalitel'noi terapii v revmatologicheskoi praktike [Text] /
A. S. Svyntsytskyi, O. G. Puzanova // Ukrainskyi revmatologichnyi zhurnal. — 2002. — Vol. 2, Issue 8. — P. 15-23.

21. Petrovska, G. P. Farmakokinetyka, analhetychnyi efekt ta toksychnist dyklofenaku natriiu u shchuriv z eksperymental-
nym zapalnym protsesom [Text] / G. P. Petrovska // Biomedical and Viosocial Anthropology. — 2004. — Vol. 3. — P. 87-91.

22. Renton, K. W. Cytochrome P450 regulation and drug biotransformation during inflammation and infection [Text] / K. W.
Renton // Current Drug Metabolism. — 2004. — Vol. 5, Issue 3. — P. 235-243. doi: 10.2174/1389200043335559

Pexomenoosano 0o nybuixayii 0-p ¢apm. nayx [loonremus O. A.
Jama naoxoooicenns pyxonucy 23.02.2017

Kramar Hanna, assistant, Department of Pharmacy, National Pirogov Memorial Medical University; Pirogova str., 56,
Vinnitsa, Ukraine, 21000
E-mail: annachivanna@gmail.com

58




