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MopdoreHe3 HaIIIOYEYHUKOB, MPU 3TOM HanbOojee aKTHBHAsS
nepecTpoiika AeHTU(UIMPOBaHA B y4KOBO 30HE Kophl. Ha 1-
€ CYTKHM IIOCTHATaJbHOTO OHTOreHe3a Ha ()OHEe I'MIOTHPEo3a
BBISIBJICHO 33/ICP)KKY Pa3BUTHs MO3TOBOTO BEIECTBA, TOTA KaK
THIIEPTHPE03 CONPOBOXKAAJCSH YTHETCHHEM HposndepaTHBHOM
AaKTHBHOCTH KJICTOK KIIyOOYKOBOW 30HBI HajrmodeyHunkoB. Ha
10-e cyTku MOCTHATAJIBHOTO Pa3BUTHS HAa (POHE THPEOUTHOTO
mucOananca  3aJ0OKyMEHTHPOBAHO  YCHJIGHHE  IIPOILIECCOB
nponu¢epanuy M arnonTo3a B COCTaBe KOPHI B COYETAHUH C
YIHETCHHEM HHTEHCUBHOCTH OOOMX IPOLECCOB B MO3TOBOM
BEIIIECTBE HAANOUYCYHUKOB.

KioueBble €j10Ba: KpbICHI, OHTOICHE3, HAIIIOUECYHHKH,
MAaTEepUHCKHUI TMIO- ¥ TUIIEPTUPEO3, IMMYHOTHCTOXMMHYECKOE
HCCIIeI0BaHME.
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rearrangement was identified in the puchous zon¢hef
cortex. On the first day of postnatal ontogenesis,
hypothyroidism was associated with a delay in the
development of the medulla, while hyperthyroidisnasw
accompanied by inhibition of the proliferative itti of the
cells of the glomerular zone of the adrenal gla@usthe 10th
day of postnatal development against the backgraafnd
thyroid imbalance, there is a documented increasthe
processes of proliferation and apoptosis in thepasition of
the cortex in combination with the inhibition oftintensity
of both processes in the medulla of the adrenabigla

Key words: rats, ontogenesis, adrenal glands,
maternal hypo-and hyperthyroidism, immunohistochoai
research.
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The purpose of the work was to study the statdastie, collagen fibers, glycoproteins and glycosamglycans in the
intercellular substance of the dermis of male taf3, 7, 14, 21 and 30 days after the burning-8fl degrees on the background
of injectiing HAES-LX-5% solution in first 7 dayBuring 1-3 days after a thermal 2-3 degrees infumy the injection of HAES-
LX-5% solution, the reorganization of the interatr substance of the dermis appears less damagthg fibrous structures of
its papillary and reticular layers. Histochemicalynorphous connective tissue substance is riclygogroteins, the content of
glycosaminoglycans is still small. When HAES-LX-58fected after 7 and 14 days of the experiment\Mae Gieson-Weigert
method allowed to see renewal of collagen fiberh@nboundary regions of the affected skin, locabeéhly wavelike, like thin
beams. In the late stages of the experiment (2ftemnd 30 days), the active course of regeneratiotributes to a significant
normalization of the fibrous structures of the distnin the intercellular substance of the dermlie tontent of amorphous
compounds is normalized, a moderate “Hale”-positieéoration is histochemically determined, indingtia decrease in the
number of sulfated glycosaminoglycans, and theardrdf neutral glycosaminoglycans and glycoprotémneduced, their PAS-

positive properties are moderately expressed.

Key words: thermal burns of the skin, infusion solutions, enalts, histochemical studies.

The study is a fragment of the research projectd&tiral changes in the skin after thermal burn dhdir correction
by colloid-hyperosmolar solutions (experimentalk@sh)”, state registration No. 0118U003192.

Despite some progress achieved in combustiologymibrtality rate for burn disease remains high
and reaches 80-90%. Severe thermal trauma is @asgicg serious damaging factor for the whole body
(violation of hemodynamics, function of the gagsttestinal tract, liver, kidneys, metabolism, imntyni

etc.) [8, 13].

Critical fluid loss is the biggest problem that ocafter burns. It is established that alreadynén
first minutes after receiving an injury there ishenge in the rheological properties of the bldgftective
fluid renewal is one of the cornerstones of modexatment of burn injury [5, 9].

Restoration of blood volume means the preventiod emrrection of water-electrolyte, and
metabolic disorders. It is recommended to use cemplystalloid solutions maximally close to the
electrolyte composition of blood plasma (Hartmaalutson, lactosol, etc.). A study on healthy volesrts
showed that only about 30% of the administeredtaligsd remains in the target, that is, the intrsuaar
space. Depending on pathophysiology, in order tieae comparable volumetric effects, it may be
necessary to significantly increase the amountystalloid inputs compared with colloids [14].

Optimal is the use of colloidal volumetric and phas substitute environments, a number of
properties which allows them to be widely usechmdlinic: a good exchangeable capacity, the aleseihc
antigenic properties and toxicity, destruction aodhplete excretion from the body. These drugs do no
have a negative effect on coagulation of blooddimdot cause allergic reactions. Colloidal solwgibased
on gelatin or hydroxyethyl starch are mainly comeai in the intravascular space, while infusion with
crystalloid cells primarily affects the extravasaouspace [4, 10].
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In accordance with the latest recommendationgéatinent of burn disease, in addition to the use
of colloidal solutions should be supplemented witk help of polyhydric alcohols [12]. Due to the
insufficiency of insulin in patients in critical ndition, large amounts of glucose will be metabedizo
lactate, thereby increasing lactic acidosis. A fasvay out of this situation is the use of pobatc
alcohol xylitol, the metabolism of which passeshwitt the participation of insulin. In addition, has an
adequate detoxification, rheological, anti-edemstamtishock action [3].

The combination of the qualities of the above-nmrgd groups of drugs in the complex
preparation may become optimal in the pathogenietatment of burn disease. The drug that meets the
requirements is currently being developed. This rew promising colloid-hyperosmolar solution based
on hydroxyethyl starch HAES-LX-5% and polyatomiditgt alcohol, the intrinsic component of sodium
lactate - 1,5%, sodium chloride - 0,8%, potassitioride - 0,03%, calcium chloride - 0.02%, magnasiu
chloride - 0.01%, ionic composition of the prep@nat Na + 270.7 mmol/l, K + 4.0 mmol/l, Ca ++ 1.8
mmol/l, Mg ++ - 1.1 mmol/l, Cl- 146.6 mmol/l, whose study on the action of ekpental animals is
actively carried out by scientists [1, 6].

The purposeof the study was to investigate the state of ielastllagen fibers, glycoproteins and
glycosaminoglycans in the intercellular substanicthe dermis of male rats 1, 3, 7, 14, 21 and 3{sda
after the burning of II-1ll degrees on the backgrdwf the injection first 7 days HAES-LX- 5%.

Material and methods. The study of structural changes in the skin ateeburn injury on the
background of the introduction first 7 days HAES-BXo solution was performed on laboratory white,rats
males weighing 150-160 g. Rats were divided ingpdups, which were previously, under the conditions
of propofol anesthesia, catheterization of the fieriwein and depilation of the lateral surfacetheftrunk
of the rats were performed.

Group 1 - animals without thermal trauma of thenskihich once a day for the first 7 days,
intravenous infusion of HAES-LX-5% solution in as#goof 10 ml per kg was performed.

Group 2 - animals that were also injected onceydedith the first 7 days of infusion of HAES-LX-
5% solution, at a dose of 10 ml per kg after 2-§rde skin burns, with a total area of 21-23% ofttbdy
surface of the rat.

Burn skin damage was caused by applying to theeshiateral surfaces of the trunk of the rats of
four copper plates (two plates on each side, tifaci area of each plate was 13.86)cwhich were
preheated for 6 minutes in water at a constanteeatpre of 100 °C. A similar burn injury was suiiat
for the formation of 2-3 degree burns and the itidncof a shock state of moderate severity [29]icivh
was confirmed by collaborative research with a tedmesearch center of the National Pirogov Menoria
Medical University, Vinnytsya [7].

For the study of histochemical changes in the akier severe thermal trauma, the animals were
withdrawn from the experiment by decapitation ugjoglotine in 1, 3, 7, 14, 21 and 30 days, acaugdi
to the current classification, according to thegesof burn disease: respectively, shock, earlylated
toxemia and septicotoxemia.

Before the selection of material examined the Isumfiace, noted the features of burn scab and the
presence or absence of purulent complicationsairatba of the wound. After decapitation, under pfalp
anesthesia, for 5 minutes, we took pieces of threfakm the marginal part of the wound to fix thaterial
prior to the development of posthumous changegiddsowere fixed in 10% formalin solution, whilesth
exposure time did not exceed 1-2 days. The apfitiéuly solution prevents the autolysis process and
stabilizes the cells and tissues for their furiigcessing and use in coloring procedures. Subsdgue
dehydration was carried out in spirits of incregsioncentration and poured into paraffin blockscdeed
on the sledge microtome MS-2 sections 5-6 micrbitk tstained with hematoxylin and eosin; Weigert's
elastic stain and dyed with picric acid by Van @igs method (for the detection of elastic and gelta
fibers); the PAS + Hale reaction was performed H®y Moury method (detection of glycoproteins and
glycosaminoglycans in the intercellular substantéhe connective tissue). Histochemical slides were
investigated in a light microscope of Leitz Labarb.

Results of the study and their discussionln previous studies, O.Ye. Maievskyi and his
colleagues [11] studied in detail the state of tedlasnd collagen fibers, as well as glycoproteins a
glycosaminoglycans in the intercellular substarfdd@dermis of rats, 1, 3, 7, 14, 21 and 30 dégs the
burn of II-1ll degrees, with the introduction firgtdays 0,9% NacCl solution.

It should be noted that during the histochemiaadligts of rats skin in the control group (animals
without thermal trauma of the skin, for which firétdays were injected HAES-LX-5% solution), no
discrepancies were found in the state of elastid emilagen fibers, as well as glycoproteins and
glycosaminoglycans in the intercellular substare@nis, compared to those described in previousesud
when administered to intact animals the first 7sdafy0.9% NaCl solution [11].
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When applying the HAES-LX-5% solution in the eastpges of the experiment on the periphery
of the wound, microscopically observed collagenilBbthat are placed singly or locally homogenized,
elastic fibers are not detected (fig. 1 A). Thistpie shows that collagen and elastin were derdhtare
large quantities, and protein fibers were transtmimto inanimate "ropes".

Fig. 1.A. Histological condition of the skin derma of thdraal 3 days after burn injury by the correctionfAES-LX-5%. Damaged
collagen fibers (1), fibroblast (2). Van Gieson'sigért's staining. x 60®&. Histochemical organization of skin derma of theral 3 days after
burn injury by the correction of HAES-LX-5%. Welkmgressed PAS - (1) and moderate "Hale"-positivec{@ration of the connective tissue.
Staining by the Moury method. x 200.

Histochemically, 1 and 3 days after burn injurythe area of correction in the area surrounding
the wound, a moderate “Hale“-positive color of toanective tissue and its well-expressed PAS-p@siti
properties (fig. 1 B) is observed, which gives grdsito believe that the amount of glycoproteinsdases,
and glycosaminoglycans break up. That is, the m®oéregeneration has not yet begun and domitgted
the phenomena of proteolysis and phagocytosis [2].

7 and 14 days after a thermal trauma when the HRES% solution is corrected in the reticular
layer of the dermis, the formation of collagen fibwith their characteristic wavelike shape anfedint
thickness (fig. 2 A) is observed, indicating tha¢ reparative process runs more intensively, fognain
regenerate zone.

Fig. 2 A. Histological condition of th ry by the correction of
HAES-LX-5%. Different thickness of collagen fibédy. Van Gieson's-Weigert's coloring. x 2@0.Histochemical organization of animal skin
14 days after thermal trauma under conditions ofection by HAES-LX-5%. Bright "Hale"-positive sogtycosaminoglycans (1), appendages
of the skin (2). Coloring by the Moury method. X020

The use of the histochemical method in these terfntise experiment showed an increase in the
content of sulfated glycosaminoglycans, manifestgda pronounced "Hale"-positive color. The PAS-
positive properties of the connective tissue ase [@onounced in comparison with the early ternthef
experiment (fig. 2 B), which indicates the collajgéd¢he collagen and elastin destruction, the iaseein
content and redistribution of glycosaminoglycanthimintercellular substance of the dermis.

In the later stages of the experiment, when HAESH%X correction was performed on histological
preparations, the presence of well-formed collagahthin elastic fibers was determined by Van Gi&sso
Weigert's method. Fibrous structures have a mdiahzontal direction and a wave-like form (fig. 3.A
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Consequently, in the use of the drug, there isgmifi¢éant reorganization and adjustment for the
regeneration of all intracellular organelles thatrg out the synthesis, accumulation and removal of
collagen in the intercellular space. The burn degins to perform barrier functions, since it cetsof
longitudinally located thin collagen fibers conrextivith proteoglycans [15].

B

F|g 3.A. Hlstologlcal condmon of animal skln 30 days afieermal trauma under condltlons of correctlorHAES LX-5%. Epidermis
(1), collagen (2) and elastic (3) fibers. Van GréséNeigert's coloring. x 308. Histochemical state of the reticular layer of deswii the skin
in the area of the wound 30 days after the thetraama under the correction of HAES-LX-5%. Modelpatxpressed PAS - (1) and “Hale” -
(2) positive properties of the intercellular subst of the dermis, the blood vessel (3). Coloripghe Moury method. x 200.

Histochemical studies of the area of skin lesiordli and 30 days in the context of HAES-LX-5%
correction found a decrease in the number of sdfgtycosaminoglycans among the components of the
intercellular substance of the dermis, as comptrdlde previous terms of the experiment, as evigénc
by the moderate “Hale"-positive coloration. The foeanof neutral glycosaminoglycans and glycoproteins
is also reduced, their PAS-positive propertiesmoelerately expressed (fig. 3 B). This suggestsisipw
down and completing the reparation processes.

It should be noted that the results of microscagpiclies in the late stages of the experiment using
the HAES-LX-5% solution are close to those obtaimetthe study of similar indices in the intact gpoof
animals [11].

In the last decade, the use of HAES-LX-5% solut@mrskin burns has been intensively introduced
into practice. Taking into account the data onpibsitive effect of the drug on the morpho-functicstatus
of the tissues of the lung, small intestine, kidrepleen [1, 6] in the experiment, one can assusiiéar
positive result in the skin.

The results of using the HAES-LX-5% solution insratith dermal burns were first analyzed from
the point of view of the peculiarities of pathologjichanges in the zone of thermal skin lesionisftsrent
stages of the wound process. The combined assessihéme results of treatment of dermal burns
compared with intact animals [11] suggests the titsraf using this drug.

1. 1 and 3 days after a thermal injury 2-3 degeaesinjection of the HAES-LX-5% solution, the
reorganization of the intercellular substance efdermis appears less damaging to the fibrouststas:
of its papillary and reticular layers. Histochentigaamorphous connective tissue substance is rnch i
glycoproteins, the content of glycosaminoglycangtiissmall.

2. When HAES-LX-5% injected after 7 and 14 dayshef experiment, the Van Gieson-Weigert
method allowed to see renewal of collagen fiberthan boundary regions of the affected skin, located
mainly wavelike, like thin beams. In the late s&gé the experiment (after 21 and 30 days), theact
course of regeneration contributes to a significemntnalization of the fibrous structures of therdisr In
the intercellular substance of the dermis, thearatnof amorphous compounds is hormalized, a maelerat
"Hale"-positive coloration is histochemically deteéned, indicating a decrease in the number of tadfa
glycosaminoglycans, and the content of neutral @dgeinoglycans and glycoproteins is reduced, their
PAS-positive properties are moderately expressed.
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JAUHAMIKA I'CTOXIMIYHUX 3MIH B HIKIPI
LHI{YPIB [NIPOTATI'OM MICSALS ITICJIA OIIIKY
II-1II CTYIIEHSI HA ®@OHI BBEJIEHHS ITEPLINUX
7 A1 PO3YHUHY HAES-LX-5%
Maescebkuii O.€., Miponos €.B., boopyk C.B.,

T'ynac I.B.
Mertoro poboTH OyJ0 BHBYMTH CTaH €JIaCTHYHHX,
KOJIAT€HOBUX BOJIOKOH, [IKOIPOTEiHIB i

[IIKO3aMiHOTJIKAHIB Y MDKKIITHHHII pedoBHHI IepMmu
urypiB-camiiis yepe3 1, 3, 7, 14, 2%a 30 ni6 nicas omiky 11-
II crynens na ¢oHi BBemeHHS mepmux / Ii0 po3unHy
HAES-LX-5%. Yepe3 1 Ta 3 1o6u micist TepMidHOI TpaBMH
2-3crynens 3a yMoB 3acTocyBaHHs pozunny HAES-LX-5%
peoprasizaris MDKKJTITHHHOT pe4OBUHU JiepMHU
TIPOSIBIIETBCS.  MEHIIMM  ITOIIKOJDKEHHSM BOJIOKHHCTUX
CTPYKTYp i COCOYKOBOrO 1 CiT4AacCTOro  Imapis.
lNcroxiMiyHo amopdHa pedOBHMHA CHOITYYHOI TKAHUHU
Garara Ha TJIKONMPOTEIHH, BMICT TIIiKO3aMiHOTJIIKAHIB MIe
nesenukuid. [Ipu BBenenni HAES-LX-5% uepes 7 Ta 14
6 nmocmixy npu 3abapBieHHi 3a MeronoM Ban I'izon —
Beiirepr y crmomyuHiifi TKaHMHH Yy KpaioBHX IUISTHKaX
ypaxkeHoi — IIKipH CIIOCTepiraeThest OHOBJICHHS
KOJIAr€HOBUX BOJIOKOH, BOHH IIEPEBAXHO PO3TAIIOBaHI
XBUJICTIONIOHO, TOHKMMM IIydKaMH. Y Ti3HI TEpMiHH
nocrigy (uepe3 21ta 30 1i0) akTHBHMIA Mepedir perenepari
Crpusie  3HAYHIA HOpMai3alil BOJOKHHCTHX CTPYKTYp
nepmu. Y MDKKITITHHHIA PEYOBHHI EPMH HOPMAITi3y€eThCS
BMICT CrHoJiyk aMopdHOi PEYOBHHH, TICTOXIMIYHO
BCTAaHOBJICHO IOMipHe “Xeiln - Mo3uTHBHE 3a0apBIICHHS,
IO CBIMYUTH PO 3MEHIIECHHS KUTBKOCTI CyNb(aToBaHUX
TJIKO3aMIHOTJIKAHIB,  3HIDKYETBCS ~ TaKOXK  BMICT
HEWTpaIbHUX TIIIKO3aMiHOTJIKAHIB Ta TIIIKOIPOTEHIB iX

IIMK-103UTHBHI BIAaCTHBOCTI TOMIPHO BHpAXEH.
Kumrouogi ciioBa: TepmidHuit omik mkipu, iHdy3iitxi

PO3UHHH, LypHU-CaMIIi, T1ICTOXIMIYHI JOCTIHKEHHS.
Crarrs Hapginia 25.04.18.

JTAHAMHUKA TUCTOXAMHYECKHAX U3MEHEHUA
B KOXKXE KPbIC B TEUEHUE MECSIA ITOCJIE
OXOTA II-lll CTEIEHA HA ®OHE BBEJIEHMUSI

MEPBBIE 7 CYTOK PACTBOPA HAES-LX-5%

Maescknii A. E., Muponos E. B., Boopyk C.B.,
I'ynac U.B.

lenbto paGoTbl OBUIO H3YYUTH COCTOSIHHE DIAaCTHUHBIX,
KOJIIar€HOBBIX BOJIOKOH, TJIMKONPOTEHHOB u
[IMKO3aMHUHOIJIMKAHOB B MEXKKJICTOUHOM BEILIECTBE JACPMbI KPbIC-
camuos 4yepes 1, 3, 7, 14, 24 30cyrok nocne oxora lI-lll crenenu
Ha (oHe BBeeHUs nepBbie 7 cyTok pactBopa HAES-LX-5%.

Uepes 1u 3 cyTok 1mocie TepMHIECKOH TpaBMbI 2-3 CTEIICH! B
yenoBusix npuMeHeHnst pactBopa HAES-LX-5% peopranmzaris
MEXKJICTOUYHOTO ~ BEIIECTBA  JCPMBI  IIPOSIBISICTCS.  MEHBIINM
TOBPEKJICHUEM ~ BOJIOKHHCTBIX ~CTPYKTYp €€ COCOYKOBOTO U
cerdaToro  cjioeB. [ MCTOXMMHMYECKM aMOp(GHOE  BEIIECTBO
COCIMHUTENBHONW TKaHH OOraTo Ha IJIMKOIPOTEHMHBI, COZEpKaHHE
[JIMKO3aMHHOTITHKAHOB eitie HeBenuko. 2. [1pu Beenernn HAES-LX-
5% uepe3 7 1 14 cyTok ombITa pH OKpacke 1o Meroxy Bax ['u3on-
Belirepra B coequHMTCNGHOM TKaHM B KPaeBBIX  ydacTKax
MOPXKCHHON KOXM HaOMO#aeTcsi OOHOBJIEHHE KOJUIAr€HOBBIX
BOJIOKOH, OHHM IIPEHMYIIECTBEHHO PACIOI0KEHBI BOJHOOOPA3HO,
TOHKHMMH Iy4kamu. B no3aHue cpoku ombira (depe3 21 u 30 cyTok)
aKTHBHBIII XOJ  pEreHepaliy  CIIOCOOCTBYET — 3HAYUTEINBHOM
HOPMAIIM3ALMK BOJIOKHHUCTBIX CTPYKTYp JEPMbl. B MeXKIeTOUHOM
BEILECTBE JCPMbl HOPMAIM3YETCS  COIEPXKAHME COCOUHECHMIA
aMOp(HOro BEIIECTBA, I'MCTOXMMUYECKH YCTAaHOBJICHO YMEPEHHOE
"Xelin"-noNoXUTEIbHOE OKPAILIBAaHUE, YTO CBHUIETEIBCTBYET 00

YMEHBILICHUU KOJIM4EeCTBa CyIb(haTHPOBAHHBIX TJINKO-
3aMUHOIIMKAHOB, CHIDKACTCA TAKKE COACPKAHUE HEUTPaIbHBIX
IJIMKO3aMUHOINIMKAHOB W IimkomporenHos, ux  IIHK-
TOJIOXKUTEIIbHBIC CBOMCTBA YMEPEHHO BBIPAXKCHBI.

KimroueBbie  cjioBa:  TepMUUECKMH  OXOT  KOXH,
nH(QY3MOHHBIE PACTBOPBI, KPBICBI-CAMIbl, TMCTOXMMHYECKHE
HCCIIeI0BaHMSI.

Penensent €pommenko I'.A.
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