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The aim of the work: to study the morphological features of the colon in the dynamics of the development of experimental acute
peritonitis on the background of streptozotocin-induced diabetes mellitus.

Materials and Methods. The experiment used 48 white male rats. Diabetes mellitus in experimental animals was simulated by a single
intraperitoneal injection of streptozotocin (Sigma) at a rate of 60 mg/kg, acute disseminated peritonitis — the introduction of 0.5 ml of
10 % filtered fecal suspension into the abdominal cavity. A morphological study of the colon in animals removed from the experiment
on the first, third and seventh days of acute peritonitis on the background of concomitant diabetes mellitus was performed.

Results and Discussion. Morphological examination of the colon of animals on the first day of experimental acute peritonitis in condi-
tions of concomitant streptozotocin-induced diabetes mellitus revealed an increase in the size of the crypts due to stroma edema and
lymphohistiocytic infiltration, slight perivascular edema in the subclavian edema. On the third day, thickening of the mucous membrane
of the colon, a sharp increase in the depth of the crypts, uneven blood supply to the vessels in the submucosal layer with a predominance
of perivascular edema were verified. On the seventh day, a decrease in the thickness of the mucous membrane due to the expansion
of the crypts was visualized. Part of the epitheliocytes was in a phase of increased secretory activity, the other part was dystrophically
altered, which stimulated increased lymphocytic and histiocytic infiltration.

These changes were accompanied by activation of reactive processes and hyperplasia of lymphoid follicles on the first day of peritonitis
on the background of streptozotocin-induced diabetes mellitus, and as the severity of purulent inflammation — hypoplasia of the lym-
phoid tissue and a decrease in local reactivity(the third and seventh days of the development of acute peritoneal burning in conditions

of combined pathology).

Key words: acute peritonitis; streptozotocin-induced diabetes mellitus; morphological changes of the colon.

Despite the introduction of the new methods of
diagnosis and treatment, wide range of antimicrobial
drugs, the mortality of patients with acute peritonitis
remains high at 15.5 % to 37.8 % [1, 2, 3]. The analy-
sis of the structural distribution of concomitant pa-
thology in patients with acute peritonitis showed the
presence of a significant proportion of diabetes mel-
litus, which correlates from 7.9 % to 16.7 % [4, 5,
6, 7]. Hyperglycemia increasing the growth and viru-
lence of microorganisms, is a promoter of endothelial
dysfunction and alters the course of the inflammatory
process by disrupting the initial neutrophil response.
Increased vascular permeability and edema as a result
of hyperglycemia lead to the development of multi-
ple organ failure [8], which is the cause of death in
patients with acute generalized peritonitis (AGP) [9,
10]. One of the pathogenetic links of multiple organ
failure is the enteral insufficiency syndrome, charac-
terized by the increasing intestinal paresis, sequestra-
tion of fluid and gases, accompanied by pronounced
morphological changes in the wall of the small and
large intestine, which are the gateway to bacterial
contamination. In the scientific literature there is no
data about the morphological structure of the large in-

testine in the hypoergic course of the inflammatory
process of the peritoneum under the influence of hy-
perglycemia, which was the trigger for our study.

The aim of the work was to study the morpho-
logical features of the large intestine in the dynamics
of experimental AGP against the background of strep-
tozotocin (STZ)-induced diabetes.

Materials and Methods. The experiment was
performed on 48 white male adult rats, which were
divided into two groups. The main group — animals
with simulated AGP against the background of STZ-
induced diabetes (n=38). The control group — intact
white rats, which were injected subcutaneously with
sterile 0.9 % sodium chloride solution (n = 8).

The animals of the main group were injected with
a single dose of STZ (60 mg/kg body weight) intra-
peritoneally dissolved in 0.1 M citrate buffer (pH 4.5)
after an overnight fast [11]. After the administration
of STZ, the animals were given 1 % sucrose solution
to prevent hypoglycemia. Throughout the observation
(14 days of diabetes modeling and during the subse-
quent simulation of acute peritonitis), the rats were in-

ISSN 1681-2778. LUMUTA/ILHA XIPYPTIS1. XXypHar imeni /1. . Kosansdyka. 2021. Ne 2 41



EKCIMNEPUMEHTA/IbHI 4OC/TIAXKEHHA

jected subcutaneously with insulin 2 to 5 times a week,
depending on blood glucose levels. Glucose studies
were carried out at 9:00 with free access of experimen-
tal animals to food and water during the night period.

On the 14th day after administration of STZ, 38
animals (95 %) of the main group, in which the glu-
cose level was more than 200 mg/dL, were initiated
acute peritonitis. In the experiment there was deve-
loped a model of peritonitis based on the introduction
of 10 % fecal suspension in the dosage of 0.5 ml per
100 g of the animal's weight into the abdominal cavi-
ty of rats by puncture [12]. The fecal suspension was
prepared by mixing isotonic solution and the contents
of the cecum of 3 intact animals, then it was filtered
twice through a double layer of gauze and injected by
puncture no later than 20 min after preparation.

The euthanasia of the rats was performed under
thiopental anesthesia on the 1st, 3rd and 7th days of
modeling AGP accordinly to the reactive, toxic and ter-
minal stages of the disease. As a result of death during
the experiment, the number of animals in the groups at
the time of euthanasia was accordingly different.

To prepare samples for histological studies, the part
of the large intestine was excised with the resection
area, the sample was fixed for 24 hours in 10 % neutral-
buffered formalin. Dehydration of the specimens was
performed using ascending concentrations of ethyl alco-
hol and then embedded in paraffin. Sections of appro-
ximately 2-3 pm thickness were cut from tissue blocks
and stained with haematoxylin and eosin, according to
standard protocols. The samples thus prepared were ob-
served with a Nikon E200 microscope with a Nikon
D5000 camera with magnifications of 100.

Results and Discussion. Already on the first day
of the development of AGP against the background of
STZ-induced diabetes, structural changes of the wall
of the large intestine were observed, which consist-
ed in the enlargement of the epithelium of large intes-
tine crypts, while the cell nuclei were located apical-
ly. It clearly demonstrated that the mucosa and muscle
layers in the diabetic colon of the main group became
much thicker than in the rats of the control group. The
lumen of the crypts — slightly expanded, contained a
small amount of secretion. The size of the crypts is
slightly increased mainly due to stroma edema and
lymphohistiocytic infiltration. The vessels of the mi-
crocirculation were poorly visualized. Uneven vascu-
lar fullness and slight perivascular edema were found
in the submucosa. Hyperplasia developed in some
lymphoid follicles (Fig. 1).

On the third day of acute peritonitis against the
background of STZ-induced diabetes a thickening of
the mucous membrane of the large intestine, the char-

Fig. 1. Hyperplasia of lymphoid follicles. Staining
with hematoxylin and eosin. x 200.

acteristic apical location of the nuclei in the vast ma-
jority of epitheliocytes were revealed. The lumens
of the crypts were slightly widened and contained a
small amount of secretion and desquamated epitheli-
al cells (Fig. 2). The depth of the crypts is sharply in-
creased due to stroma edema and lymphohistiocytic
infiltration. The vessels of the microcirculation were

Fig. 2. The lumens of the crypts containe desquamat-
ed epithelial cells. Uneven vascular blood supply. Staining
with hematoxylin and eosin. x 200.

poorly visualized. Uneven vascular blood supply with
predominance of perivascular edema in the submu-
cosa was revealed as well. Lymphoid follicles were
poorly visualized.

The histological examination of the structure of
the wall of the large intestine on the seventh day of
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the development of combined pathology showed the
growth of structural changes. The thickness of the mu-
cous membrane was slightly reduced due to the expan-
sion of the crypts compared to the first and third days
of the study. Some epitheliocytes were in the phase of
increased secretory activity, the other part was dys-
trophically altered, which stimulated the increase of
lymphocytic and histiocytic infiltration (Fig 3). Crypt
lumens remained wide in places and contained a small

G
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Fig. 3. The colon shows dystrophic changes of the epi-

thelium and infiltration of inflammatory cells in the mucous

membrane. Staining with hematoxylin and eosin. x 200.
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JIbBIBCbKUIA HaLOHANbHWUIA MeanYHWI yHIBEpCUTET iMeHi JaHunna amuskoro

MOP®OJIOTTYHI OCOBJIMBOCTI TOBCTOI KUIIKU ITPU EKCHHIEPUMEHTAJIBHOMY T'OCTPOMY
ITOIMUPEHOMY ITEPUTOHITI HA TJII CTPEIITO30TOUNHIHAYROBAHOTI'O IIYRPOBOT'O JIABETY

Mera po6oTu: focsiguT Mop¢osoriuHi 0COBGIHBOCTI TOBCTOI KMILIKK B AMHAMIL|i PO3BUTKY €KCIIEPUMEHTAIbHOTO FOCTPOTO MOIIKpe-
HOTO MepUTOHITY Ha T/Ii CTPENTO30TOLMHIH/YKOBAHOTO L{yKPOBOTO JiabeTy.

Marepianu i metogu. B ekcriepuiMeHTi BUKOpHCTaHO 48 6inux miypiB-camifiB. LlykpoBuii fiabet y AOC/TiJHUX TBaDUH MOJETIOBAIA
LIJISIXOM OfIHOPa30BOTO iHTpariepuTOHeanbHOro BBeJeHHs CTPeNTo30TOLMHY (Sigma) 3 po3paxyHKy 60 MI/KI, TOCTpuUi MoIIMpeHni
nepuToHiT — BBefeHHsaM 0,5 mi 10 % mpodineTpoBaHoi KasoBoi CycreH3ii B uepeBHY MOPOXKHUHY. [IpoBogumu mMopdosoriuHe 1o-
CJTi/pKeHHs] TOBCTOI KMIIKHM Y TBapHH, BUBEJEHNUX i3 eKCIIepUMeHTY Ha TIepIly, TPeTI0 Ta CbOMY /00U PO3BUTKY IOCTPOTO 3arasneHHs

O4epeBHHH Ha (OHi CYIyTHBOTO IIyKPOBOTO Aiabery.

PesynbraTu fOCTi/PKeHb Ta ix 00roBopenHsi. [Ipu MopdosoriuHoMy 4OC/TiPKEHHI TOBCTOI KMILIKK TBapHH Ha repiy o0y ekcriepu-
MEHTa/IbHOT0 TOCTPOTO MOLIMPEHOrO TEePUTOHITY 3a YMOB CYIyTHBOTO CTPENTO30TOLMHIH/YKOBAHOTO LIyKPOBOIO ZiabeTy BHUSIBIEHO
30i/bIlIeHHsT BeJIMUMHK KPUIT 3a PaXyHOK HaOpsiky cTpomu it simdorictiolurapHoi iHQiIbTpaLlii, He3HauHWi MeprBacKy/IsIPHUNA Ha-
Opsik y migcnusoBomy wapi. Ha Tpetto 00y BepudikoBaHO MOTOBILEHHS C/IM30BOI 000JIOHKM TOBCTOI KHIIKH, Pi3Ke 30i/bIIeHHs TIH-
OWHU KpHUIT, HepiBHOMIpHe KPOBOHAIIOBHEHHS CY/MH y Mi/IC/TM30BOMY IlIapi i3 MepeBa’kaHHSAM MepUBacKy/isipHOro HabpsaKky. Ha ceomy
106y BizyastisyBaiu 3MeHIIIEHHS TOBLIMHN CTH30BOT 000JIOHKH 3a PaxXyHOK pO3LIMpeHHst KpUnT. YacTHHa emiTesnionuTie nepebysana y
(hasi migBHUIIIEHOT CEKPETOPHOT aKTUBHOCTI, iHIlIa YacTHHa Oysia JucTpodiuHO 3MiHeHa, [0 CTUMYJTFOBAJIO TI0CH/IeHHsT jiiMdo- Ta rictio-

LUuTapHOI iH}imbTparLii.

[laHi 3MiHM CyNPOBO/KYBA/IMCh aKTUBALIi€I0 PeaKTUBHUX IMPOLECIB Ta rimepruiasieto nimdoigHux ¢omikyniB BXe Ha mepiry 700y pos-
BUTKY MEPUTOHITY Ha ()OHi CTPENTO30TOL[MHIH/{YKOBAHOTO LYKPOBOTrO AiabeTy, a Mo Mipi HapoCTaHHs Ba)KKOCTI 3arajieHHsl — rirnorna-
3i€r0 3i cTopoHM /iM(OIfHOI TKAHUHH Ta 3HWKEHHSIM MiCl|eBOi peakTHBHOCTI (TpeTsi Ta cboMa 061 PO3BUTKY TOCTPOTO 3araseHHs

OuepeBUHHU B YMOBAX MO€EJHAHOI M1aTO/IOrIT).

KitrouoBi ¢/10Ba: roCTpHii NOIIMPEHNH IePUTOHIT; CTPeNTO30TOLMHIH/YKOBaHUH L{yKpoBHii AiabeT; Mopdosoriuni 3MiHM TOBCTOT KULIKH.
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JIbBOBCKMIA HALMOHa/bHbI MEAVLMHCKUI YHUBEPCUTET UMEHN [aHnna Fanmukoro

MOPPOJIOI'NMUYECKHE OCOBEHHOCTH TOJICTOI KUIIKY ITPU SKCIIEPUMEHTAJIbHOM
OCTPOM PACITPOCTPAHEHHOM IHEPUTOHUTE HA ®OHE
CTPEHITO30TOHMHUHAYIINPOBAHHOI'O CAXAPHOTI'O IUABETA

Lens paboTsi: 13yunTs MOPGHOIOrHUeCKHe 0COOEHHOCTH TOJICTON KUIIKK B JMHAMUKE Pa3BUTHS SKCIIEPUMEHTAIbHOTO OCTPOro pac-
[IPOCTPAHEHHOr'O MePUTOHUTA Ha (POHE CTPeNTO30TOLMHUH/YLIMPOBAHHOTO CaXxapHOro Auabera.

Marepua/bl M MeToAbI. B sKcriepumenTe Mcnosb30BaHO 48 Gestbix camijoB Kpbic. CaxapHblid iMabeT B SKCIIepUMeHTaIbHBIX KUBOT-
HBIX MOZIe/IUPOBAJIH ITyTeM OAHOKPAaTHOW MHTparepuUTOHea bHOH MHBEKIMH CTPenTo30ToLMHA (Sigma) B f03e 60 MI/KI, OCTpBIH pac-
MPOCTpaHeHHbIN 1epuToHUT — BBegenuem 0,5 M 10 % mpoduabTPOBaHHON KaloBOW CyCreH3ud B OPIOIIHYIO0 M0/0CTh. [IpoBoauan
MOp(oJIOTHUeCcKoe MCC/e/[0BaHHE TOJICTOM KHIIKHU y )KUBOTHBIX, BbIBE/IEHHBIX M3 SKCIIEPUMEHTA Ha TepBble, TPETbU U CefibMble CYTKH
Pa3BUTHS OCTPOTO PACIIPOCTPaHEHHOTO ITIePUTOHHUTA IIPY COMTYTCTBYIOIEM CaxapHOM Anaberte.

Pe3ynbTaTsl HCC/Ief0BaHUN M UX 00cyxaeHue. [Ipi MopdonornueckoM UCCIe0BAHUH TOJICTON KUIIKK XUBOTHBIX Ha IepBble CYTKH
5KCIePUMEHTabHOTO OCTPOTO PAaCIpOCTPAHEHHOTO TIEPUTOHNTA Ha (JOHe COITYTCTBYIOLIEr0 CTPENTO30TOLMHUHAYL[POBAHOTO Caxap-
Horo Auabera ObUIM BBISIBJIEHBI YBETHUEHNWE BETMUMHBI KPHIIT 3a CUET OTeKa CTPOMBI U TMM(GOTHCTUOLMTAPHOW HHAUIBTPALH, He-
3HauMTe/bHbIN TePUBACKY/ISIPHBIHM OTeK B MOACIU3UCTOM cyioe. Ha TpeTby CyTKH BepH(HLPOBAHO yTOJILeHUe CIU3UCTON 000/10UKK
TOJICTOH KUILIKM, Pe3KOe yBesMueHre ITyOMHbI KPHITT, HepaBHOMepHOe KPOBeHaIlo/IHEeHHe COCY/IOB B MOAIC/IM3UCTOM CJIoe C rpeobnaja-
HHeM I1eprBacKy/sIpHOro oteka. Ha cefjbMble CyTKH TOJIIMHA C/TU3UCTON 000/10UKH Obl/Ia HeCKOJIBKO YMeHbIIIeHa 3a CUeT PaclINpeHHs
Kpunt. YacTb 3MUTEIMOLUTOB HAXOAWIACh B (ha3e TOBBILIEHHOW CEeKPeTOPHOI aKTUBHOCTH, AApyrast 4acTb ObLia JUCTPOdHUUeCcKH 13-
MeHeHa, UTO CTUMY/IMPOBAJIO yCUIeHHe TUM(O- U TUCTUOLUTapPHONH MHOHUILTPALIAH.

[laHHbIe M3MeHEeHHUsT CONPOBOXKAAMNCH aKTHUBAL{ell peaKTUBHBIX ITPOLIECCOB U IMIlepIiia3rel TUMGONAHBIX (O/UIMKYIOB Ha TIepBbIe
CYTKH Pa3BHUTHsI IEPUTOHUTA Ha (JOHe CTPENTO30TOLMHUHAYLPOBAHOTO CaxapHoro AuabeTa, a 10 Mepe HapOCTaHMUsI TSDKeCTH BOCIIa-
JIEHUs1 — TMIIOTI/Ia3Kel CO CTOPOHBI TMM(OU/JHON TKaHN U CHI)KEHMEM MeCTHOM PeakTUBHOCTHU (TPEThU U Ce/ibMble CyTKH SKCIIepUMeH-
TaJIbHOTO MOZeIMPOBaHUsI OCTPOTO BOCIA/IeHHsI OPIOIINHLI B YC/IOBHUSX COUTaHHOW I1aTOIOTHH).

KiroueBble c/10Ba: OCTPBIl PaCrpOCTPaHEHHbIM MEPUTOHUT; CTPENTO30TOLMHUH/YLIMPOBAHHbINA CaxapHbIi AuabeT; MOpgooruueckre
M3MeHeHHUs! TOICTOM KMILKH.
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