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TECTOCTEPOHY NPH3BOIUTH IO EHIOTENianbHOI TUCHYHKIIT,
po3BUTKY (iOpo3y, 3HMKYE BHUPOOJICHHS OKCHIY a30Ty Ta
3pyurye npo- |/ aHTHOKCHMIAHTHHMIl OallaHC Ha KOPHCTh
MPOOKCUAAHTIB O3 301/1bIIeHHs] IHTEHCUBHOCTI IEPEKUCHOTO
OKHCIeHHs JimifiB. IleHTpanmbHa JempuBailisi CHHTE3Y
TECTOCTEPOHY MPHU3BOAUTH 10 (iOpo3y 3 MOAANBLUINM
MOPYLICHHSIM CTPYKTYPHOI OpraHizaiii 3BUBHCTUX CIM'SIHUX
KaHAIBIIB, TMOPYIICHh T'EMOJUHAMIKH, CHIOTCIIANBHOL
micyHkmii, 30UTBIICHHA MIUIBHOCTI CYIOHHHOI CTIHKH
KPOBOHOCHUX CYIMH 1 CHCTEMHOMY 3aCTON0. 3HWKCHHS
nponykuii NO 3 konctutyTHBHEHX i30popm NO-cuHTaszn
BiZirpa€ OCHOBHY pOJIb y PO3BUTKY CTPYKTYpHHX 3MiH
IHTepCTUIiaNbHOT TKAaHUHU ciM'sHUKIB Ha 2704 1eHb
CKCIICPUMEHTY .

Kaouosi CJIOBA. CIMSTHHKH, IHTepCTUIIaTbHI
eHpokpinonuty, cycrenrouutd, NO-cunrasa, iINOS, cNOS,
L-apriniH, cynepokcuaaucMyTasa, Iypu.
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JenpuBalUs ~ CHHTE3a  TECTOCTEPOHA  IPUBOAUT K
SHJIOTENNANbHON AUCYHKIMH, pa3BUTHIO (HHOpPO3a, CHIDKAET
BBIPa0OTKY OKCHZA a30Ta U CIIBUTAET MPO- / aHTHOKCHAAHTHBIN
OamaHc B MONB3Y IPOOKCHIAHTOB 0€3  yBEIMYECHUS
WHTCHCHUBHOCTH  IIEPEKHCHOTO  OKHCJICHHS  JIMIIHJOB.
LleHTpasbHas JeNpHUBALs CHHTE3a TECTOCTEPOHA MPUBOJUT K
¢ubpo3y ¢ IOCHENYIONMM HApYIICHHEM CTPYKTYypPHOM
OpraHu3alliy W3BUTBIX CEMEHHBIX KaHAJBIEB, HapYIICHHUSIM
TeMOJIMHAMHKH, SHIOTEIHANBHON AUCHYHKIHHN, YBEIHYCHHIO
IUVIOTHOCTH COCYIMCTOI CTEHKH KPOBEHOCHBIX COCYIOB H
cucreMHoMy 3actoro. CHmwkenue mnpoxykumu NO  wu3
KOHCTUTYTHBHBIX m30(opM NO-cHHTa3bl UrpaeT OCHOBHYIO
POJIb B Pa3BUTHHU CTPYKTYPHBIX H3MEHCHUH HHTEPCTULHAIBHON
TKaHU CEMCHHHUKOB Ha 27041 IeHb 9KCIICPUMEHTA.
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This work is devoted to the morphometric assesméstructural changes in the duodenal wall of veith skin burn
injury under conditions of experimental diabetedlitns. The control group included 21 intact anismalithout any signs of
somatic pathology, experimental group | consistePllorats with experimental skin burn injury, exipgental group Il consisted
of 21 rats without skin burns but with experimelytaimulated diabetes mellitus, and experimentalgrlll consisted of 21 rats
with both skin burn injury and experimentally simtgdd diabetes mellitus. The following morphomepé&ameters have been
studied: mucosal thickness, villi height and thie&s, crypt depth and width, thickness of laminaaulasis of mucosa, submucosa
thickness, muscular layer thickness, serosa thigkreeight of the epitheliocytes in the middle mduthe villi, mitotic index of
columnar epitheliocytes. The obtained data confirenprogredient course of changes characteristicatsetic enteropathy, which
gradually worsen after 7, 14 and 21 days of thearpent.

Key words: skin burn injury, streptozotocin-induced diabeteslitus, duodenal wall, morphometric assessment.

The work is a fragment of the research project “lgloological features and changes of the digestigéesy organs in
experimental skin burn injury”, state registratidééo. 0119U101618.

Burn injuries and related complications are becgmmrore common in the current conditions of
widespread use of thermal energy in productioneaedyday life [10, 11]. Pathogenesis of diabeteliton
and related pathology of the digestive system laeatopical issue for present day medicine f4hbuld
be noted that in the global breakdown of genejatiis [12, 15] skin burn injuries accompanied hgreges
in the internal organs prevail [5, 1], and are shbject of current experimental studies [2, 3,,49]6In
general, severe burns cause burn disease, witbtidi@nteropathy being its component manifestisgjfiis
intestinal dysfunction [6, 7]. However, the morpheirit study of the structural features of the dunadevall
in skin burns in terms of its association withbdites has not been the subject of special studlies.s

The purposeof the study was to perform morphometric assesswfestructural changes in the
duodenal wall of rats with skin burns in the coiwdis of experimental streptozotocin-induced diabete
mellitus.

Materials and methods.The study was performed on 84 laboratory whitauallx mature male
rats weighing 180-210 g. The control group was fmnof 21 intact animals without signs of somatic
pathology, experimental group | consisted of 2% maith experimentally simulated skin burn injury,
experimental group Il - of 21 rats without skin bsiwvith experimentally simulated diabetes mellitus
experimental group Il - of 21 rats with skin burasd experimentally simulated diabetes mellituse Th
keeping of rats and all manipulations with them everarried out in full compliance with the
recommendations of the European Convention for Rhaetection of Vertebrate Animals Used for
Experimental and Other Scientific Purposes (Strasial986); the provisions of the European Council
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Directive 86/609 / EEC (1986); requirements oflthey of UkraineNe 3447 - IV "On protection of animals
from cruel treatment”; standards of "General elhicanciples of animal experiments", approved bg th
First National Congress of Ukraine on Bioethicsi{k2001). The model of experimental diabetes redli
[13] was simulated by a single intraperitoneal adstiation of streptozotocin to rats at a doseGfrigy /

kg. Steptozotocin was pre-dissolved in 0.1 M agtrianffer solution (pH-4.5). The reference valuetfor
development of hyperglycemia in rats of experimegtaup Il was blood glucose level of 24.24 + 0.79
mmol / L (in the control group it was 8.03 + 0.4 wimL). Burns to the skin were inflicted followinthe
generally accepted model of F.C. Regas, H.P. Eh[lid], modified by I. Gunas et al. [8]. Accorditg

this model two copper plates had been pre-soakeudaier at a constant temperature of “@@or 10
minutes and then, under conditions of ether anssthevere tightly pressed to 2 symmetrical pre-sdav
dorsal areas of the rat body for 10 seconds ate Burn damage to the rats’ skin correspondetiAocolr

[I-B degree of superficial burn and covered 21-28f4he total body surface area, which causes the
initiation of signs of burn shock. In a number tfdies [2, 3, 4, 6, 9] it was proved that adhergondhis
model of experimental skin burn resulted in emecgeof such characteristic signs of burn disease as
endogenous intoxication, multiorgan dysfunctiomegalized catabolic reaction, systemic inflammatory
and systemic apoptotic response. For histologiedlraorphometric studies a fragment of the duodenum
was harvested and its bioptates processed by coorahmethods of light microscopy. Paraffin blocks
were prepared and their sections stained with HEtEE. main criteria for evaluating duodenal wall daye
were the results of histological and morphometetacassessment over time, i.e. 7, 14, and 21 d&gys a
skin burns. In the above terms, rats of the respedroups were sacrificed by way of a single
intraperitoneal administration of a large doseaafism thiopental and subsequent decapitation.

For integral objective assessment of the courseamipensatory, adaptive and destructive
processes in the rats’ duodenal wall in the settiifpe conducted experiment, a morphometric stuay
performed using a system of visual analysis ofotigfical slides. Images from histological slidesrave
displayed on a computer monitor from a MICROmed SEIAN microscope and a Vision CCD Camera.
Morphometric studies were performed using Video-Be8f KAAPA Image Base and Microsoft Excel on
a personal computer. The study of H&E stained slidas performed within the identified timeline bét
experiment. Mucosal thickness, villi height andckimess, crypt depth and width, thickness of lamina
muscularis of mucosa, submucosal thickness, mustayar thickness, serosa thickness, height of the
epitheliocytes in the middle part of the villi, wiiic index of columnar epitheliocytes were evaldate

The values of the arithmetic mean (M), the arithometean error (m) and the standard deviation
(¥) were calculated for all morphometric paramet8ignificance of differences between the independent
quantitative values was determined by the normsttilution (evaluation of the type of distributioras
checked by Pearson's test) by Student's t-testf¢Bmmi correction was used when comparing more tha
two groups), and in other cases by Mann-Whitneyest-t Differences at p <0.05 were considered
significant.

Results of the study and their discussiarHistological examination revealed the most sigaiiit
changes in the rats’ duodenal mucosa (RDM) ingedlups. RDM villi were in the state of general
polymorphism caused by their deformation and diggeration Processes of destructive and adaptive
restructuring of the villi took place against treckground of concomitant edema of loose connetiggsae
of the lamina propria, and leukocyte and Iymphomybﬁratlon (flg 1, 2)
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Flg 1. Edema, leukocyte and Iymphocyte |nf||trat|of the Flg 2 Edema Ieukocyte and Iymphocyte infiltratiof the
duodenal mucosa villi of a rat from experimentalgy 11 14 days after duodenal mucosa villi of a rat from experimentadug Il 21 days
the start of the experiment. Microphotograph. H&Eairsng. after the start of the experiment. 1 - area of ossr
Magnification 20000 Microphotograph. H&E staining. Magnification 200
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Desquamation of columnar epitheliocytes at theespaf the RDM villi is widespread; number of
goblet cells is increased; lumens of intestinalptsyare unevenly expanded; the number of typical
acidophilic granules in the swollen cytoplasm oh&h cells is reduced. Most blood vessels areedi|at
there is erythrocyte stasis in the venous vesselsparavasal interstitial edema with loci of diagtid
hemorrhages and leukocyte infiltrates. Central Ilgatjr vessels of the villi are in the state of

lymphocytosis with dilated lumen.

Table 1
Morphometric parameters of the duodenal structuralcomponents of animals of the intact group

and animals with burns ( experimental group I) at dfferent terms of observation after thermal injury

ParameterNi+m) Intact animals, Animals with burn skin injury, ¥30

n>30 Day 7 Day 14 Day 21
Thickness of the mucous membrane, um 762.51+12.3575.63+15.49 783.76+13.44 769.77+18.9
Height of the villi, pm 581.58 £14.23 593.06+£16.86 598.09+14.87 587.51+18.01
Thickness of the villi, um 69.30£1.97 75.27+£1.984 8.08£1.40*** 77.09+£2.26*
Crypt depth, um 171.26+7.40 169.26+3.14 168.3634.8 169.03+3.52
Crypt width, pm 38.87+£1.78 40.11+0.87 40.87+1.03 .9291.15
Thickness of the lamina muscularis of mucosa, ym 5.08+0.20 15.12+0.17 15.17+0.26 15.11+0.2
Submucosa thickness, pm 185.45+6.08 201.80+7.80 5.6218.36** | 210.38+10.36%
Muscular layer thickness, pm 82.61+2.57 81.62+1.14 83.26+1.38 83.11+1.34
Serosa thickness, pum 7.36+0.12 7.49+0.15 7.42+0.17 7.39+0.16
\'jiﬁi'?mn‘)f epitheliocytes in the middle partofthe | 7 51,4 59 18.11+0.46 18.01:0.224  17.97+0.23
Mitotic index of columnar epitheliocytes % 3.367+07 | 2.667+0.111***| 2.800+0.111*% 2.867+0.171

3

*

Notes: An asterisk indicates values that are dianitly different statistically from those of thatact animals group (* p<0.05; ** —

p<0,01; *** — p<0.001).

In 14 days manifestations of cellular discomplexatdeformation and polymorphism of the RDM
villi were revealed in group lll; as well as aredsiecrosis and apoptosis, columnar epitheliocytieish
are typical for branched villi, and loss of typital for the shortened villi. The epithelial caagi of the
villi is flattened, the nuclei of epitheliocyteseashifted from the basal pole to the center ofciteplasm.
There are single lymphocytes between the epithgkse shapes and sizes of goblet cells in the RDIM v
are numerous and variable. The depth of intestingdts is reduced, their lumens are unevenly expand
and have eosinophilic content. Closer to the bottdnthe crypts in the epithelial monolayer, poorly
differentiated cells at different stages of mitosire found. The cytoplasm of columnar epitheliesyis
swollen. The connective tissue of RDM lamina prapis swollen with areas of focal diapedetic
hemorrhages near hemocapillaries and venules hatiplhenomena of stasis and sludging of erythrocytes

in the vascular lumens.

Table 2

Morphometric parameters of the duodenal structuralcomponents of the intact animals group
and animals with experimental streptozocin-inducedliabetes mellitus (experimental group I1)
at different observation terms

Intact Experimental group II,30

Parameter NIzm) a:]\;rggls Day 7 Day 14 Day 21
Thickness of the mucous membrane, um 762.51+1p.35/6.28+14.58 782.32+5.02 784.70+16.17
Height of the villi, um 581.58+14.28 594.66 +13.58 605.05+19.51 607.57+11.86
Thickness of the villi, um 69.30+1.97 78.36+1.85*F 81.48+2.13*** 82.80+1.86***
Crypt depth, um 171.26+7.4 163.44+4.44 161.18+4.55 159.66+5.80
Crypt width, pm 38.87+1.78 41.94+1.46 43.83+1.527  4.84+1.38**
Thickness of the lamina muscularis of mucosa, pm .05H9.20 15.10+0.42 15.30+0.24 15.36+0.27
Submucosal thickness, pm 185.45+6.08  216.47+9.63%27.12+10.05*** | 237.03+10.82***
Muscular layer thickness, pm 82.61+2.5)7 81.59+2.9f 83.65+1.48 83.87+2.98
Serosa thickness, um 7.36+0.12 7.52+0.31 7.48+0.29 7.41+0.21
Height of epitheliocytes in the middle of the villin 17.2140.21 18.29 +0.26** 18.34+0.29** 18.3910¢%*
Mitotic index of columnar epitheliocytes % 3.367%+07 | 1.967+0.102***| 1.833+0.118**| 1.700+0.085***

Notes: An asterisk indicates values that are dianitly different statistically from those of th&tact animals group (* p<0,05; ** —

p<0,01; *** — p<0,001).

In 21 days in group IIl RDM the phenomenon of defation of villi was found, as a consequence
of discomplexation (violation of the cellular elemt® ratio). Structural rearrangement with a prormean
polymorphism of villi and the appearance of adjaagh with sharply different features were found.
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Morphometric study confirmed the described qualitathanges in RDM. Quantitative signs of
RDM reorganization were noted: statistically sigraht changes in the villi thickness, crypt width,
submucosal thickness, epitheliocyte height in thddie part of villi and mitotic index of columnar
epitheliocytes (Tables 1,2,3). These values atesstally significantly different from those of ¢hintact
group animals, and in animals of group Il the thieks of the duodenal submucosa is 235.28 + %60
and is not only statistically significantly differe(p <0.001) from animals of the intact group (¥3b+ 6
, 08 um) and group | (p <0,005). This value is the higlesnimals of group Il after 21 days (237.03
10.82um with the significance of difference from grougp0.005). The most pronounced is the dynamic
pattern of changes in the thickness of the vildl #re mitotic index of columnar epitheliocytes. Thiotic
index of columnar epitheliocytes of group Il ratfter 21 days is 1,700 + 0,085%, which is statidiyc
significantly less (p <0,001) than the identicalueaof rats from the intact group (3,367 + 0,147&6)
group | (2,867 £ 0,171%).

Table 3
Morphometric parameters of the duodenal structuralcomponents of animals
of the intact group and animals with burn skin injury and concomitant streptozotocin-induced diabetes
mellitus (experimental group IIl) at different observation terms

Parameter Intact animals Animals with thermal skin injury + diabetes:30
(M+m) n>30 Day 7 Day 14 Day 21

Thickness of the mucous membrane, um 762.51+12.3572.68+17.48 780.17+12.85 782.64+14.12
Height of the villi, um 581.58 £14.23 592.01+15.6L 600.86 £14.08 602.54+19.05
Thickness of the villi, um 69.30 £1.97 78.13+£1.93*F 79.63£2.19*** 81.08£1.79***
Crypt depth, um 171.26 +7.40 165.53+3.37 163.75%85.1 163.02 +3.02
Crypt width, pm 38.87+1.78 41.76 £1.29 42.50 £1.49] 44.04 £1.56*
m‘:k“ess of lamina muscularis of mucosaj g 5. 59 15.1140.25 15.25£0.40 15.2740.26
Submucosal thickness, pm 185.45+6.08 211.88+8.41%224.18+11.79** 235.28+8.60***
Muscular layer thickness, pm 82.61+2.57 80.77+2.2D 83.67+2.14 83.72+1.35
Serosa thickness, pum 7.36+0.12 7.47+0.17 7.44+0.24 7.36+0.19
E‘Z‘%mi ‘;frﬁp'the"ocytes inthe middle partof 1751 1021 | 1822+033% 1835+027%  18.374®%
Mitotic index of columnar epitheliocytes % 3.367107 2.4004+0.123***|  2.133+0.104*** 2.067+0.135***

Notes: An asterisk indicates values that are dianitly different statistically from those of thatact animals group (* p<0,05; ** —
p<0,01; *** — p<0,001).

According to the scientific literature, diabetesl s complications are quite common. In the review
article [11], the authors emphasize new perspextine the need to study the pathogenetic factalisbétic
enteropathy. The data obtained by us indicatestnattural transformations of RDM greatly contridtid
the development of diabetic enteropathy with warggin association with diabetes mellitus. A pblesi
common trigger for changes is a pronounced catabedponse and ER stress in RDM cells [3].

The practical value of our data is the recommendato include people with diabetes into a
separate combustiological risk group (the posgbitif enteropathy development, disruption of the
intestinal epithelial barrier of the mucous memileratranslocation of the intestinal microbiota anider
intraluminal content of toxic and immunogenic aajio

The results of the conducted studies have showstthetural changes in the duodenal wall of rats
with skin burn injuries to be based on deep stmatttransformations of its mucous membrane and to
worsen in case of association of the burn injurthvdiabetes. Statistically significant changes wths
parameters as villi thickness, crypt width, mitotimex of columnar epitheliocytes and submucosal
thickness of the duodenal wall confirm the progeetlicourse of changes characteristic for diabetic
enteropathy, which gradually worsens on days Aridi21 of the experiment.

Prospects for further research in this area areatetl to the simulation of burn diabetic enteropaahy the study of the
effects of drugs that eliminate the catabolic r@attaused by intoxication on the condition of ekpental laboratory animals.
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MOP®OMETPUYHUU AHAJII3 CTPYKTYPHUX
3MIH CTIHKHU JBAHAJIATHNAJIOL KHIIKA
IIYPIB ITPU OIIKOBIA TPABMI IIKIPA
3A YMOB EKCHEPUMEHTAJIBHOT'O

HYKPOBOI'O JIABETY
Tumomenko 1.0., Yepkacos E.B., lllenitbko K.B.
PoGoTta mnpucBsueHa MOpGOMETPUUHOMY aHai3y
CTPYKTYPHHX 3MiH CTIHKH ABaHaJLSATHIANIO! KUIIKH IIypPiB
IIPU OMIKOBiil TpaBMi LIKIPH 32 YMOB €KCIEPUMEHTAIBHOTO
mykpoBoro miabery. I'pymoto koHTpomto Oyna 21 iHTakTHa

TBapuHa 0e3  O3HaK coMaTWU4YHOi  matonorii, [
eKCIEepUMEHTANIBHY  Tpyny ckimamn 21 myp 3
CKCIICPHMEHTAIBHOI ~ OMiKOI  TpaBMoro  mikipw, I

CKCIICPUMEHTAIbHY Tpymy ckiamu — 21 mryp 6e3 omiky
LNIKIpH 3 EKCHEPUMEHTAJIbHO BIATBOPEHUM I[yKPOBHM
niaberom, 11 exciepumeHTansHy rpymy ckianu — 21ntyp 3
OMIKOBOIO TPaBMOIO LIKIpH Ta  EKCIEPUMEHTAIbHO
BIATBOpPEHHM LYKpoBUM niaberoM. ExcrnepumMeHTanbHUiA
LyKpOBHI niabet MOJIEITIOBAIIN [UIXOM
BHYTPIIIHBOYEPEBHOTO BBEJCHHS LIlypaM CTPEHTO30TOLNHA
0J1HOPa30B0 B 71031 50Mr / kr. OmiKoBe YIIKODKEHHS LIKipU
y mypiB Bimmosimamo Il - A um II - B crymens -
MOBEPXHEBOr0 OMiKy ruioreto 21-23%3aranbHol NOBEpXHi
Tia 3 PO3BUTKOM OMIKOBOro MmOKy.Bynu mocimimkeHo
HACTyIHI MOP(GOMETPUYHI MOKA3HUKH: TOBIIUHY CIH30BOL
000JIOHKH, BUCOTY BOPCHHOK, TOBILIHY BOPCHHOK, TIHOUHY
KPHUINT, LIMPHHY KPHIT, TOBIIMHY M’ S30BOI IUIACTHHKU
CIM30BOi  OOOJOHKH, TOBIIMHY MiJCIH30BOI OCHOBH,
TOBIIMHY M’ 5130BOi  OOOJNIOHKH, TOBIIMHY  CEPO3HOL
00OJIOHKH, BHCOTY CIITENIONUTIB B CEpPEOHIH YacTHHI
BOPCHHOK, MITOTHYHUH 1HJCKC CTOBIMYACTUX CIITEIIONUTIB.
OneprkaHi AaHi HiATBEP/PKYIOTh NPOTPENiEHTHUH mepedir
XapakTepHUX A JiabermyHoi — eHTepomarii  3MiH,
MOTTTUOJIEHHS SKUX ITOCTYIOBO 301IbLIy€eThCs uepes 7, 14ta
21 100y eKCTIepUMEHTY.

KiawuoBi ciaoBa: omikoBa TpaBMa  IMIKipH,
CTPENTO30TONMHIHAYKOBAaHNH IyKpoBUil niaber, CTiHKa
JIBaHAIATHIIANIO! KHITKH, MOP(QOMETPHIHUH aHAII3.

Crarrs Hagiinnia 20.09.201%.

MOP®OMETPUYECKHNU AHAJIN3 CTPYKTYPHBIX
M3MEHEHUSIX CTEHKH JBEHAJIATUIIEPCTHOM
KHIIKHU KPBIC IIPU O’KOT'OBOM TPABME KOXKH
B YCJIOBUSIX OKCHEPUMEHTAJIBHOI'O
CAXAPHOI'O JTUABETA
Tumomenko U.A., Yepkacos E.B., lllenutsko K.B.

PaGora mocsmeHa MOp(OMETPUYECKOMY — aHAIU3Y
CTPYKTYPHBIX U3MEHEHHH CTEHKH JBEHAALATUNEPCTHON KUIIKH
KpbIC TpPH  OXKOroBOH  TpaBM€ KOXH B  YCIOBHAX
9KCHEPHUMEHTAIBHOTO CaxapHOro amadera. ['pymmmoi KOHTPOIS
Obuta 21 WMHTaKTHa >KUBOTHAs 0e3 MPU3HAKOB COMATHYECKOU
MaToJyoruy, | — SKCHepHMEHTANIBHYIO TpymIly cocTaBmiam 21
KpBICa C JKCIIEPUMEHTAIHOW 0XXOTroBOW TpaBMoOil ko, Il —
9KCIIEPUMEHTANIBHYIO TPYIITy cocTaBmim — 21kprica 6e3 oxkora
KOXXH C OKCHEPUMEHTAIBHO BOCIIPOM3BEICHHBIM CaXapHBIM
muaberoM, |l skcmepumeHTaneHylo rpymnmy coctaBwin — 21
KpplCa C OXKOIOBOM TpaBMOW KOXM M 3KCIIEPUMEHTAIbHO
BOCIPOU3BEIEHHBIM CaxapHbIM JI1abeToM.
OKCIepUMEHTAIBHBIA CaXapHBIN JHabeT MOJEIHPOBAIN ITyTeM
BHYTPHODIOIINHHO BBEJCHHEM KpBICAM  CTPENTO30TOLMHA
OZHOKpaTHO B 103¢ 50 Mr / kr. OK0roBOE MOBPEKICHHUE KOXKHU Y
kpeic coorBercTBOBaio || — A mmm II — B cremenm -
HOBEPXHOCTHOTO  okora  momansto  21-23%  obmeit
MOBEPXHOCTH TeJla C pPa3BUTHEM OXKOrOBOrO IIOKa. Bbutn
HCCIIeI0OBaHbl  CIEAYIONMe MOP(POMETPHUECKUE IOKA3aTeNu:
TOJIIMHY CIH3UCTOH OOOJOUKH, BBICOTY BOPCHUHOK, TONIIMHY
BOPCHHOK, TIyOMHY KpWOT, IIHPUHY KPHNOT, TONIIMHY
MBIIIEYHOH IUTACTHHKH  CIU3HCTOM  OOONIOYKH, TONIIHHY
MOJICTTU3UCTON  OCHOBBI, TOJIIMHY MBIIIEYHOH 00O0JIOUKH,
TOJIIMHY CEPO3HOH OOOJIOYKH, BEICOTY SIHTEIHOLUTOB B
CpelHel 4acTH BOPCHHOK, MUTOTHYECKHH MHIEKC CTOJ0YaThIX
SMUTEIMOUUTOB.  [lodydeHHble  NaHHBIE  ITOATBEPXKIAIOT
NPOTPEJUEHTHOE TEUEHHE XapaKTEPHBIX I JUabeTHdecKoit
SHTEPONATHUH U3MEHEHHUH, YriayOleHHe KOTOPBIX MOCTEHNEHHO
yBenuuuBaetcs yepe3 7, 14u 21 cyTku sKcriepuMeHTa.

KnroueBble  cioBa:  oxoroBas  TpaBMa  KOXH,
CTPENTO30TONMHUHYIMPOBAHEI CaXapHBI IuabeT, CTeHKa
JIBEHA/[IIATUIICPCTHOM KUIIKH, MOP(HOMETPIUIECCKUH aHAIU3.

Penensent €pomenko I'.A.
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