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Bausxaue tpunentuaa Leu-Ile-Lys Ha ciu3UCTYIO 000I0UYKY
JKeJIyAKa B 9KCIIEPUMEHTe

A.10O. XKapuxkos, O.H. Masxko, W.I1. Bobpos, A.C. Kanpaunkwuii, C.H. Hyp3saii, I'.B. ’Kapukosa,
E.O. Hazaposga, K.C. Pygenko
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AHHOTAITUA

BBegeHUue. Bpicokasg pacnmpoCTpaHEHHOCTh SI3BEHHOH 00JIE3HU JKEJIy/IKA, 4 TAKXKE €€ MOJIUITHOJIOTUIHOCTD 060-
CHOBBIBAET AKTYyaJIbHOCTh Pa3pabOTKU HOBBIX CPEZCTB, 3G(EKTUBHBIX IIPU TAHHOHN MAaTOJIOTUH. PaHee OBLJIO BBIABIIEHO
MIPOTHUBOsI3BEHHOE JieticTBue Tpunentua Leu-Ile-Lys (LK-3) B AKCIEepUMEHTATbHBIX YCIOBUSAX MPU TaCTPOMATUSIX pas-
JIMYHOTO reHes3a. [l yTOUHEHHUSA MeXaHHU3Ma JeHCTBUA YKa3aHHOTO COeJUHEHUs HeoOXOMMO IPOBECTH YIIyOIeHHOe
SKCIIEPUMEHTAIHPHOE UCCIIEI0BAHNE €T0 BIUSHUS HA CIIU3UCTYI0 000104Ky skeyaka (COXK).

II e 1 » . U3yunTs BausaHue tpunentuaa LK-3 Ha COXK B skciepuMeHTaIbHBIX YCIOBUAX.

MaTepuanb U METObl. DKCIEPUMEHT IPOBOJUIN HA 16 KpbIcax Wistar. BeIessiyii HHTaKTHYIO TPYIIILY
U Tpynny BBeneHus tpunentuza LK-3 (BHYTpUIKeIyZO4dHO, 7 AHEH, 11,5 Mr/Kr). IIpoBoawIn maToMopdoIoruyeckoe
HccIIeIoBaHNe JKeJIYIKOB HKCIePUMEHTAIbHBIX KpbIc. VI3ydyanu obuyio rucrosorndeckyio kaptuny COXK, uzmepsiu ee
TommuHy. KpoMe TOro, NpoBO/IMIN HCCIe0BaHUE IIJIOTHOCTH M COCTaBa BOCIAJINTEIBHOTO HHMUIIBTPATA U OIIPe/lesIAIn
nHpekc Hakorienusa JIHK B aapax kieTok meeuHbix ot/es10B COXK.

PesynbTartbl . Makpo- U MUKPOCKOIIMUECKUX naTosornueckux ndmeHeHuin COK He GbUIO BBISABJIEHO B 00eHX
SKCIIePUMEHTAIbHBIX TpyIax. Beenenne tpumnenrtuza LK-3 BbI3BasIO CTATUCTUYECKU 3HAYMMOE YBEJTMYEHUE TOJIIITMHBI
CTU3UCTOU 0DOJIOUKH JKeJTy/IKa B 1,4 pa3da OTHOCUTEIbHO MHTAKTHOU rpymibl. Kpome Toro, nnjekc Hakorienus JTHK B
KiIeTkax meedHslx otzenoB COXK y Kpblc, MOABEPTHYTHIX BBeZleHUIO TpumenTuaa LK-3, ObUT B 1,2 pasa BhIIIE, YEM Y
WHTAKTHBIX *KUBOTHBIX. IIpu 3TOM B S-(hase kieTouHoro nukia Ha GoHe BBeZeHUu:A Tpunentuaa LK-3 Haxoauiaocs 100 %
HCCIelyeMbIX KJIETOK IIPOTUB 75 % B UHTAKTHOU I'PYIIIIE.

3akKkJ0UYeHHe . BHYTPIIKeNyOUYHOE 7-THEBHOE BBeieHHe Tpunentuaa LK-3 (11,5 Mr/Kr) Kpbicam BBI3BAJIO yBe-
smyenue ToamuHbl COK 1 noBBIIIEHNE /T0JIN KJIETOK, HaXoAAmuxcd B S-dase KJIeTOUHOTO ITUKIIA.

Kaoueesste caosa: tpunentuy Leu-Ile-Lys, cimsucras 0607049Ka KeTyaKa, KppIckl Wistar.

O6pasen muruposBanuA: Kapuxos A.10., Mazko O.H., Bo6pos W.1I1., Kanpaunkuii A.C., Hypsaii C.H., ’Ka-
puxosa I'.B., Hazaposa E.O., Pynenko K.C. Bausanue tpunentuaa Leu-Ile-Lys Ha cIM3UCTYI0 060I0UKY JKeTyKa B
skcniepuMenTe // Journal of Siberian Medical Sciences. 2025;9(4):7-14. DOI: 10.31549/2542-1174-2025-9-4-7-14

Effect of the tripeptide Leu-Ile-Lys on the gastric mucosa
in an experiment

A.Yu. Zharikov, O.N. Mazko, I.P. Bobrov, A.S. Kalnitsky, S.N. Nurzai, G.V. Zharikova,
E.O. Nazarova, K.S. Rudenko

Altai State Medical University, Barnaul, Russia
ABSTRACT

Introduction. Thehigh prevalence of gastric ulcer, as well as its multiple etiologies substantiate the urgency of
developing new drugs effective in this condition. Previously, the antiulcer effect of the tripeptide Leu-Ile-Lys (LK-3) was
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revealed under experimental conditions in gastropathies of various origins. To clarify the mechanism of action of this com-
pound, an in-depth experimental study of its effects on the gastric mucosa (GM) is necessary.

A i m . To study the effect of the tripeptide LK-3 on GM under experimental conditions.

Materials and methods. The experiment was performed on 16 Wistar rats. All animals were divided
into two groups: the intact group and the group with intragastric administration of the tripeptide LK-3 (for 7 days, 11,5 mg/
kg). Pathomorphological examination of the stomachs of experimental rats was performed. A histological picture of the GM
was examined, and its thickness was measured. In addition, the density and composition of the inflammatory infiltrate, as
well as the DNA replication index in the nuclei of cervical GM cells were determined.

Results. During gross and microscopic examination, no pathological changes in the GM were revealed in either
experimental group. The tripeptide LK-3 administration caused a statistically significant increase in GM thickness, by
1,4 times, compared to the intact group. In addition, the DNA replication ratio in cervical GM cells in rats treated with LK-3
was 1,2 times higher than in intact animals. At the same time, 100% of the cells studied were in the S-phase of the cell cycle

after administration of LK-3, compared to 75% in the intact group.

Conclusion.

A 7-day intragastric administration of the tripeptide LK-3 (11,5 mg/kg) to rats caused an increase in

GM thickness and in the proportion of cells in the S-phase of the cell cycle.
Keywords: Leu-Ile-Lys tripeptide, gastric mucosa, Wistar rats.
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BBEJAEHUE

SIzBeHHas OOJIE3HD JKEJIY/IKA SBJISIETCSA OJHOU W3
Haubosiee pACIPOCTPAHEHHBIX IATOJOTUU Cpeau
BHYTpeHHUX 0oJsie3Hell uesoBeka [1]. YuuTeiBas
MHOTO(aKTOPHOCTS (QOPMHUPOBAHUS YKA3aHHOU
[IaTOJIOTHU [2], NMOMCK HOBBIX IPOTHUBOSA3BEHHBIX
CPEJICTB SIBJISETCS OJHUM U3 aKTyaJIbHBIX HAIIPaBJIe-
HUH COBPEMEHHOH (apMaKoJIOTHIeCcKOU HAyKU.

B 1mpoBe/leHHBIX HAMU paHee HCCIETOBAHUAX
MIPOJIEMOHCTPUPOBAHO MIPOTUBOSI3BEHHOE JIEHCTBHE
tpurnentuga Leu-Ile-Lys (LK-3) Ha doHe sKcmepu-
MEHTAJIBHBIX TacTPONATHI Pa3JINYHON 3THOJIOTUH
[3—6]. B TO ke BpeMs TOYHBIN MeXaHU3M PA3BUTHS
ykazaHHOro addeKTa IIpyu BBeeHUU UCCIIeyeMOro
Bell[eCTBa HA JJAHHBIM MOMEHT He fICeH.

B cBs13U C BBIIIECKA3aHHBIM ITIPE/ICTABJISIET HHTE-
pec yriybieHHOe nsyuenue BiausHus LK-3 Ha cau-
3uCTyI0 060104Ky Kemyaka (COXK).

IEJIb MCCJIEAOBAHUA

W3yuenue Biuanud tpunentusa LK-3 sa COX B
SKCIIEpUMEHTAIBHBIX YCIOBUSAX.

MATEPUAJIBI 1 METO/IbI

WccnenoBanus poBe/ieHbI HA 16 KpbIcax-camIiax
croka Wistar, mosygyeHHbIX B THCTUTYTE ITATOJIOTHH
u reretuku CO PAH (r. HoBocubupck). JKUBOTHBIX
paszies Ty HOPOBHY HA UHTAKTHYIO TPYIIILY U IPYILILY
BBegieHus1 LK-3 1 cozieprkasii B 00IIUX KIIETKAX IPH
IIOCTOSIHHOM JIOCTYIIE K BOJI€ U IIUTAHUIO, COOTBET-
CTBYIOIIIEMY CTaHJIAPTHOMY J1abOpaTOPHOMY paliu-

INTRODUCTION

Gastric ulcer disease is one of the most com-
mon pathologies in internal medicine [1]. Given
the multifactorial nature of the development of
this condition [2], the search for new anti-ulcer
agents is one of the most relevant areas of modern
pharmacology.

Our previous studies demonstrated the anti-ulcer
effect of the tripeptide Leu-Ile-Lys (LK-3) in experi-
mental gastropathy of various etiologies [3—6]. How-
ever, the precise mechanism underlying this effect
following the administration of that substance
remains unclear.

In the context of the mentioned above, an in-
depth study of the effect of LK-3 on the gastric
mucosa (GM) is of interest.

AIM OF THE RESEARCH

Study of the effect of the tripeptide LK-3 on GM
under experimental conditions.

MATERIALS AND METHODS

The study was performed on 16 male Wistar
rats obtained from the Institute of Cytology and
Genetics, Siberian Branch of the Russian Academy
of Sciences (Novosibirsk). The animals were
divided equally into an intact group and an LK-
3-administered group and were kept in communal
cages with continuous access to water and food
corresponding to standard laboratory diet. Ani-
mals of the LK-3 group were administered with the
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oHy. 7KuBoTHBIM rpynnsl BBegeHu LK-3 exxelTHeBHO
IIPOBO/TUAJIN BHYTPIDKETYTOUHYIO UHDBEKITUIO
11,5 MTI/KT HCCJIE[yeMOTO BEIIECTBA ITOCPEICTBOM
30H7a [3]. Uepe3 7 AHEU Mocae Hadaia SKCIEPH-
MEHTa KUBOTHBIX TI0/[BEPTajIi 9BTAHA3UU U B3STHIO
JKeJIYIKOB /IS IPOBEAIEHUs MAaKPO- M MUKPOCKOITH-
YECKOro MmaToMop¢OJI0THIECKOTO HCCIEOBAHUA.

[TpemapaThl KEJIYAKOB SKCIEPUMEHTATbHbBIX
JKUBOTHBIX TIOJTOTABJIMBAIN [0 TPAAUIIMOHHON
MeroauKe Ha obopymoBanuu ¢bupmbl Sakura (fmo-
uusa) [7]. T'mcronmoruyeckre cpesbl OKpaIIMBAIHA
reMaTOKCHJIMHOM U 303UHOM. TakiKe OCyIIeCTBIIsIIH
TUCTOXUMHYECKYI) OKpPacKy Ha HEUTpabHbIE TJIH-
ko3amuHorukaubl [[udd-peaktuBom 1o Mak-
ManHycy M Ha KUCJIble TJIMKO3aMHHOTJIUKAHBI 1%
PacTBOPOM IBITUAHOBOTO CHHEro Ha 3% YKCYCHOU
kuciote (pH 2,5) mo Ctuameny.

[MposnndepaTUBHYI0 aKTUBHOCTh KJIETOK IIIEeU-
HbIX ot1iesioB COXK ompenensiu ¢ mpuMeHeHUEM
mopdomerpruueckoi mporpammbl  «BumeoTect-
Mopdosiorus 5.2». YCI0OBHUSA OCBEIEHUS U TTOPOTH
SIDKOCTU U3MEPSEMBIX 00beKTOB (0—250 e1.) ObLTH
OIMHAKOBBIMH JIJISI BCEX M3MePeHu . B KaskIoM city-
gae onpegenanu coaepkanne JIHK B aAxpax
25-30 WHTephA3HBIX KJIETOK, a TaKKe B SApax
25 MaJIbIX TKAHEBBIX IUM(OIIUTOB B 3TOM K€ Cpe3e.
Cpenuee copep:xanue JJTHK B sape masoro aumdo-
oUTa MPUHUMAIW 3a JUIUIOHU/HOE 3HadeHue (2¢).
Jlasiee CTPOWIM THUCTOTPAMMBbI pacIpe/iesIeHUs
IIEEYHBIX DHTEPOIUTOB IO WHAEKCY HAKOIUIEHUS
JHK (MH/IHK) B sizpe.

OneHUBaIM  IUIOTHOCTh  BOCHAJIUTEIHHOTO
WHQWIBTPATA B 5 IMOJIAX 3PEHUS IPU YBEJIUUYEHUH
MHKpPOCKOIIa X400. TydHble KJIETKU ONpPENEIsIN C
rmoMoIpio Habopa BioVitrum (Caukt-IleTepoypr).
PaccunThIiBasIN TIPOIIEHTHOE COZIEP:KAHUE KOMIIAKT-
HBIX U JIETPAHYJIUPYIOIMHUX (POPM TYUHBIX KJIETOK.
[Mudpossie MukpodoTorpadpuu MUKPOIPENAPATOB
mostyqastu ¢ momoinbio Mukpockona Nikon Eclipse
E200 (Anonwus) u cucremsl Busyamudanuua MC-LCD
4K (Poccus). MopdomeTpuyeckre U3MePeHUs 0Cy-
IEeCTBJIAIN IIPU HOMOIIY MOPHOMETPUYECKOH IIPO-
rpammbl « BugeoTect-Mopdostorus 5.2».

CratucTUuecKWil  aHaIu3 MPOBOAWIN  IIPU
IIOMOIIA MporpamMmbl Statistica 10.0. Oupenpensin
cpefHee 3HAUYEHUE W CTAHJAPTHYIO OIIHOKY cpes-
Hero (M + m). CTaTUCTUYECKYIO 3BHAYUMOCTD Pa3JI-
YWH BBISABJISUTH C UCIOJIb30BaHUEeM KpuTepus CThio-
JleHTa. Pasimuus mpu3HaBaju B KQUECTBE CTaTUCTH-
YeCcKH 3HAUYUMBIX IIPHU p < 0,05 [8].

PE3YJ/IBTATDBI

Makpockonnuyecku COXK B UHTaKTHOH TpyIIIe
BBITJIAZEa OJieCTAIeH, IIagKOoH, CKIAAKA ObLIN

test substance at a dose of 11,5 mg/kg intragastri-
cally via a gavage [3]. Seven days after the start of
the experiment, the animals were euthanized, and
their stomachs were removed for gross and micro-
scopic examination.

Stomach samples from experimental animals
were processed using conventional methods and
equipment from Sakura (Japan) [7]. Histological
sections were stained with hematoxylin and eosin.
Histochemical staining for neutral glycosaminogly-
cans was also performed using McManus’ periodic
acid-Schiff technique and for acidic glycosaminogly-
cans using a 1% solution of alcian blue in 3% acetic
acid (pH 2,5) according to Steedman.

The proliferative activity of cervical GM cells was
determined using the VideoTest-Morphology 5.2
program. Lighting conditions and brightness thresh-
olds for the measured objects (0—250 units) were the
same for all measurements. In each case, the DNA
amount in the nuclei of 25—-30 interphase cells, as
well as in the nuclei of 25 small tissue lymphocytes in
the same section was determined. The average DNA
amount in the nucleus of a small lymphocyte was
taken as the diploid value (2¢). Then, histograms of
the cervical enterocyte distribution were plotted
based on the DNA replication ratio (DNARR) in the
nucleus.

The inflammatory infiltrate density was assessed
per 5 high-powered fields at 400 magnification. Mast
cells were identified using a BioVitrum kit (St. Peters-
burg). The percentage of compact and degranulated
mast cells was calculated. Digital micrographs of the
slides were obtained using a Nikon Eclipse E200
microscope (Japan) and an MC-LCD 4K imaging
system (Russia). Morphometric measurements were
performed using the VideoTest-Morphology 5.2
morphometric software.

Statistical analysis was performed using Statis-
tica 10.0. The mean and standard mean error
(M + m) were calculated. Statistical significance of
differences was determined using the Student’s
t-test. Differences were considered statistically sig-
nificant at p < 0,05 [8].

RESULTS

During gross examination, the GM of the intact
rats appeared shiny and smooth, with moderate
folds. Histological examination of the GM of intact
animals revealed no pathological changes. The
folds were low, the valleys were narrow, covered
with the columnar epithelium having light eosino-
philic cytoplasm. The deep sections of the GM
were represented by the tubular glands with a
cuboidal cell lining. The glands were closely adja-
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Puc. 1. Ciiuzucras 060J109Ka TeJla KeTy/iKa SKCIePHIMEHTAIbHBIX KPBIC
(A — uHTakTHasA rpynna; B — rpynna BBenenus tpunentuaa Leu-Ile-Lys).
Okpacka reMaTOKCHJIMHOM U 203UHOM. YBeJIHUEHHE X100
Fig. 1. Gastric mucosa of experimental rats
(A — intact group; B — Leu-Ile-Lys-administration group). Hematoxylin and eosin staining. Magnification x100

BBIpa’KE€HBl yYMepeHHO. [Ipu THUCTOJIOTUYECKOM
uccaemoBanuu B COXK HMHTAKTHBIX >KHBOTHBIX
[MaTOJIOTUUECKUE W3MEHEHUSA OTCYTCTBOBAJIH.
Banuku ObLIM HEBBICOKUMH, SIMKUA Y3KHUMU,
MMOKPBITHIMH IPU3MATHYECKUM BJIIUTEJIHEM CO
CBETJION 303WHODUIBHOM IMUTOIIa3MOH. ['y6o-
kue otaenbl COXK mpencraBieHBl TPyOUATHIMU
JKeJie3aMU ¢ BBICTHJIKON M3 KyOHMUYEeCKUX KJIETOK,
JKeJIe3bl TECHO IIPUJIEKAIIH APYT K APYTY, MeXKKe-
Je3ucrasi cTpomMa ckyaHas. [1oIcTU3UCThIN CI0U
IIpe/ICTaBJIeH PHIXJION COEIMHUTEIHPHOU TKAHBIO C
HeOOJIBIIIUM KOJIUYECTBOM YMEPEHHO IOJIHO-
KPOBHBIX TOHKOCTEHHBIX cocyZoB (puc. 1, A). Ha
atom ¢GoHe B rpymie BBemeHus LK-3 makpocko-
nuuecku COXK BoIryisifena GJecTsaInei, riIajaKkou,
CKJIQZIKU OBLIIY BBIPA’KeHbI YMEPEHHO, ITaTOJIOTH-
yecKre H3MEHEHHs CIAU3UCTON O000JI0UKH He
00HAPYKUBAJIUCH: SA3BBI, DPO3UHU OTCYTCTBOBAJIH
(puc. 1, B).

IIpu MOpdOMETPUYECKOM HCCIEAOBAHUHU TOJI-
muHa COJK HMHTAKTHBIX KUBOTHBIX COCTaBUJIA
435,7 + 5,8 mkMm. Ha aTom (oHe B rpyrimne BBeZeHUs
LK-3 BeiMumHA yKa3aHHOrO ITOKa3aTess BO3pac-
Taya B 1,4 paza (p = 0,0000001) U COCTaBUJIA
592,8 + 20,5 MKM.

IIpu rHCTOXMMHUYECKUX OKpAaCKax Ha KHUCJIblE U
HelTpanpHble MyKomoaucaxapuzpl B COXK kak
WHTAKTHBIX }KUBOTHBIX, TAK U ITOJ[BEPTHYTHIX 7-THEB-
HOMy BBeJleHHI0 LK-3 ompegesnsiack HHTEHCUBHAs
peaxius.

[II0THOCTP BOCHAJIUTESBHOTO WUHOUIbTpAaTa B
nojicnusuctoM citoe COMK MHTAKTHBIX KpbIC COCTa-
BwIa 22,6 + 1,6 KiIeTku (KJ1.), Ha (OHEe BBeJEHUS
LK-3 — 18,0 + 2,1 k1. B 5 TIOJISIX 3pEHUS IIPU YBEJIHA-
YeHUU MUKPOCKOIIA X1000. [Ipu 3ToM 303MHOGUIBI
B UHTAKTHOU T'PYIIIE COCTaBUIH 37,0 + 3,43 %, HEH-
Tpodus — 3,6 + 1,6 %, TumbonuTh — 13,4 + 1,3 %,

cent to each other, the stroma between the glands
was sparse. The submucosa was composed of loose
connective tissue with a small number of moder-
ately plethoric thin-walled vessels (Fig. 1, A). Dur-
ing gross examination of stomachs from the LK-3
group rats, GM appeared shiny and smooth, with
moderate folding; no pathological changes in the
mucosa were detected — without ulcers and ero-
sions (Fig. 1, B).

Morphometric examination showed that the
GM thickness in intact animals was 435,7 + 5,8 um.
In the LK-3 group, this indicator increased by
1,4 times (p = 0,0000001) and amounted to
592,8 + 20,5 um.

Histochemical staining for acidic and neutral
mucopolysaccharides in the GM of both intact ani-
mals and those exposed to a 7-day administration of
LK-3 revealed an intense reaction.

The inflammatory infiltrate density in the intesti-
nal submucosa of intact rats was 22,6 + 1,6 cells, while
after LK-3 administration it was 18,0 + 2,1 cells per
5 high-powered fields at 1000 magnification. At the
same time, eosinophils in the intact group accounted
for 37,0 + 3,43%, neutrophils — 3,6 + 1,6%, lympho-
cytes — 13,4 + 1,3%, plasma cells — 5,3 + 0,5%, fibro-
blasts — 34,2 + 2,8%, and mast cells — 6,5 + 1,45%. The
count of dense mast cells was 75,5 + 6,3%, and degran-
ulating mast cells — 24,5 + 6,3%. In the LK-3 adminis-
tration group, the count of eosinophils was
28,3 + 2,0%, neutrophils — 3,3 + 1,4%, lymphocytes —
16,6 + 0,9%, plasma cells — 6,8 + 0,9%, fibroblasts —
32,3 + 3,6%, mast cells — 12,7 + 1,4%. The count of
compact mast cells was 79,7 + 6,3%, and degranula-
ting mast cells — 20,3 + 3,7%.

DNA ploidy analysis of cervical GM cells in intact
rats revealed the DNARR was 3,75¢ + 0,1. At the
same time, 25% had the DNARR of 3¢, and 75% of

10
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Puc. 2. 'ucrorpaMma, xapakTepusyolias Haiuure IposirndepaTuBHBIX KJIOHOB KJIETOK
B CJIMBUCTOH 000JIOUKE JKEJTyJIKA Y HHTAKTHBIX JKHBOTHBIX
Fig. 2. The histogram characterizing the presence of proliferative cell clones in the gastric mucosa of intact animals

IUTa3MaTUYECKUEe KJIETKU — 5,3 + 0,5 %, hpubpobia-
CTHI — 34,2 + 2,8 % u TyuHbBIE KJIETKU — 6,5 + 1,45 %.
Ty4HBIX KJIETOK KOMIIAKTHOTO THIIA  OBLIO
75,5 = 6,3 %, a KJIETOK JerpaHyJasapHOTO TUIA —
24,5 + 6,3 %. B rpynmne BBenenns LK-3 uncio s03u-
HO(pMIOB cocTaBwiIoO 28,3 + 2,0 %, HEUTPODUIOB —
3,3 £ 1,4 %, tuMporuToB — 16,6 + 0,9 %, Ia3MaTH-
YecKUux KJIeTOK — 6,8 + 0,9 %, dubpobiacTtoB —
32,3 + 3,6 %, TYUHBIX KJIETOK — 12,7 + 1,4 %. Huciao
TYIHBIX KJIETOK KOMIIAKTHOTO THIIA COCTaBUJIO
79,7 £+ 6,3 %, a KJIETOK JerpaHyJIsIDHOTO THIIA —
20,3 £ 3,7 %.

[Ipu Mo METPUUECKOM HCCIIEIOBAHUU KJIETOK
mreeyHbIx yuyacTkoB COXK nHTakTHBIX Kphic MH/THK
cocTaBu 3,75¢C + 0,1. IIpu sTom 25 % numenu MHAHK
3¢, a 75 % wierok — UHJIHK 4c¢ (puc. 2). Takum
obpasoM, 75 % KJIETOK HaXOAWIUCh B S-daze Kie-
TOUHOTO ITUKJIA.

Ha atom ¢one MH/ITHK mociie 7-aHEBHOTO BBe-
geHusa LK-3 110 cpaBHEHUIO ¢ MHTAKTHBIMHU >KUBOT-
HBIMH BBIPOC B 1,2 pasza (p = 0,0001) U COCTABHJI
4,6c £ 0,2; 50 % KJIeTOK B mieedHbIx otAenax COXK
umenu MHJIHK 4c, 45 % — 5¢ u 5 % — 7c (puc. 3).
Takum o6pasom, B S-¢pase KJIETOUHOTO ITUKJIa HAX0-
awich 100 % kietok. Ilpm stom 50 % KieTok
WMeJI BBICOKYIO TPOIU(EPAaTUBHYI0 AKTUBHOCTb,
Tak kak umeau MH/IHK ot 5¢ o 7c.

the cells had the DNARR of 4c¢ (Fig. 2). Thus, 75% of
the cells were in the S-phase of the cell cycle.

The DNARR ratio after 7 days of LK-3 adminis-
tration increased by 1,2 times (p = 0,0001) compared
to intact animals and amounted to 4,6¢ + 0,2; 50% of
the cervical GM cells had the DNARR of 4¢, 45% —
5¢, and 5% — 7c (Fig. 3). Thus, 100% of the cells were
in the S-phase of the cell cycle. Moreover, 50% of the
cells had high proliferative activity, since they had
the DNARR from 5c to 7c.

DISCUSSION

A 7-day administration of LK-3 to experimental
rats led to a statistically significant increase in GM
thickness compared to intact rats. Furthermore, an
increase in the proliferative activity of GM cells,
manifested by a statistically significant increase in
DNARR, is noteworthy.

The data obtained are generally consistent with
the results of our previous studies, in which the
anti-ulcer effect of LK-3 was expressed quantita-
tively as a decrease in the depth of GM ulcerative
lesions both in comparison with the control and
the groups receiving the comparator drug, omepra-
zole [4, 5].

It is worth noting that the dipeptide Leu-Ile in
experiments promoted an increased cell prolifera-

% 60 50
45
40 -
20
5
0 : : : __‘
4c 5c 6¢c Tc

Puc. 3. l'ucrorpamma, xapakTepusyromias Halnuue Ipoanu@epaTuBHbIX KJIOHOB KJIETOK
B CJIU3UCTOM 000JI0UKE JKEJIy/IKA B TPyIIe BBeZeHus Tpumentra Leu-Ile-Lys
Fig. 3. The histogram characterizing the presence of proliferative cell clones in the gastric mucosa
in the group receiving the tripeptide Leu-Ile-Lys
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OBCYXKJIEHUNE

ITokaszaHo, uTo 7-AHeBHOE BBefenue LK-3 1abo-
PaTOPHBIM KPBICAM CIIOCOOCTBOBAJIO CTATUCTHIECKHU
3HauuMoMy yBesudeHuto Toamuabl COXK oTHOCH-
TeJIbHO UHTAKTHBIX KpbIc. Kpome Toro, o6paraer Ha
cebs1 BHHUMaHHE YyBEJIWYEHHE MPOJIHpEPATUBHON
aktuBHOCTU KiieTok COXK, mposBUBIIIeecsa CTaTUCTU-
4JecKkd 3HauuMbIM yBesmuennem MH/ITHK.

[TonyyeHHBIE JAHHBIE B II€JIOM COTJIACYIOTCA C
pesyJibTaTaMy HaIlllUX IPEABIAYIINX UCCIeOBAaHUH,
B KOTODPBIX IPOTUBOsI3BeHHOE JieticTBue LK-3 Kosm-
YeCTBEHHO BBIPAXKAJIOCh B YMEHBIIEHUU IIyOHUHBI
a3BeHHbIX JedekToB COJK Kak IO CpaBHEHUIO C
COOTBETCTBYIOIIIMM KOHTPOJIEM, TAK U OTHOCUTEILHO
IPYIIIL, HOJIYYaBIINX [IperapaTr CpaBHEHUs OMeIpa-
o1 [4, 5].

Crout oT™MeTuTh, uTo Aunentuy Leu-Ile B akcie-
PUMEHTATBHBIX YCJIOBUSIX CIIOCOOCTBOBA YCUIEHUIO
npoaudepanyiu KIETOK, aCCOIMUPOBAHHOMY C CUT-
HQIBHBIM IIyTeM HeHWpoTpoduyeckoro dakropa
mo3ra [9].

BepositHO, uccnenyembri tpunenuy; LK-3 npsamo
WJIN KOCBEHHO IIPOSIBIISET CBOMCTBA (haKTOpa pocTa,
uro noATBep:kaaercs ypenunuenuem MH/IHK u nonn
KJIETOK, HAXO/IsAmuxcs B S-(pase KJIETOUHOTO I[UKJIA.
Jaaubiii 3 GEKT, B CBOKO OUepe/lb, CIIOCOOCTBOBAI
CTAaTUCTUYECKU 3HAUYNMOMY yYBEJIUUEHHUIO TOJIIUHBI
COXX, 3apuKCcHpOBAaHHOMY B paMKax HACTOSAIIETO
HccaeJOBaHuA.

3AKVIIOYEHUNE

Tpunentuzn Leu-lle-Lys mpu BHyTpUIKETyI0U-
HOM BBeZIeHUU J1abOpPaTOPHBIM KPbICAM B TEUEHHE
7 mHeH criocobeTByeT yBeamdeHuo Toamuabsl COXK
U IOBBIIIIEHUIO JTOJIU KJIETOK, HaxXoAAIuxcs B S-daze
KJIETOYHOT'O IIUKJIA.

duHaHCcUpOBaHUE. lccieoBaHNe IPOBEEHO
B PaMKaX BBIINOJHEHUS TOCYJaPCTBEHHOTO 3a/IaHUs
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tion associated with the brain-derived neurotrophic
factor signaling pathway [9].

Probably, the LK-3 tripeptide studied directly or
indirectly exhibits growth factor properties, as evi-
denced by the increase in the DNARR and the pro-
portion of cells in the S-phase of the cell cycle. This
effect, in turn, contributed to the statistically sig-
nificant increase in GM thickness observed in this
study.

CONCLUSION

The tripeptide Leu-Ile-Lys, when administered
intragastrically to laboratory rats for 7 days, is bene-
ficial in an increase in both the GM thickness and the
proportion of cells in the S-phase of the cell cycle.
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