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OCOBEHHOCTH CTPYKTYPHOM 1
MOP®OMETPUYECKOM PEOPT AHU3AIIAU COCY 0B
JETKAX ITPA SKCITIEPUMEHTAJIBHON
TEPMHAYECKOI TPABME
Heo0ecnan 3. M., Boaxkos K. C., JIutsBuniok C.O.

B sKcnepuMeHTe Ha MOJOBO3PENBIX OENBbIX KpbICax-camuax
HPOBECHBI THCTOJIOTMYECKHUE u MopdoMeTpuyecKue
UCCIICOBAHUS  JIETKUX  II0CIE  TEPMHUYECKOH  TpaBMBI.
VYCTaHOBJIEHO, YTO CTENECHb CTPYKTYPHBIX U MOP(OMETPHYECKHX
HW3MEHEHUH COCYJOB OpraHa 3aBHCHUT OT CpoKa HccCleqoBaHus. B
paHHHE CpPOKM IIOCie OXOroBoro mnoBpexzaeHus (1-7 cytku
9KCIEPUMEHTA) YCTaHOBIJICHBI TIPUCTIOCOOUTETIHHO-
KOMIICHCATOPHBIC H3MCHCHNUS M HadaJIbHbIC MPU3HAKU JAECTPYKIUH
COCYIMCTBIX KOMIIOHGHTOB oOpraHa. B mosmHue cpoku (14-21
CYTKH KCIIEPHUMEHTa) OOHAPYKCHBI 3HAUUTENbHBIC JECTPYKTHBHO-
JiereHepaTUBHbBIC COCYANCTBIE PaCCTPOICTBA.

KiroueBble cj10Ba: COCyIbl JICTKHX, T'MCTOJIOTMYECKHE U
MOpGhOMETpHUCCKIE H3MEHEHHUS, TEPMUYECKast TPaBMa.

Crarrs Hagiiinuia 28. 08. 201%.
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MICROMORPHOMETRIC CHANGES IN RATS’ SPLEEN IN THE FlI
SKIN BURNS AND UNDER APPLICATION HYPEROSMOLAR COLLO

PECULIARITIES OF STRUCTURAL AND
MORPHOMETRIC REORGANIZATION OF THE
LUNGS VESSELS AFTER EXPERIMENTAL
THERMAL TRAUMA
Nebesna Z. M., Volkov K. S., Lytvynyuk S. O.

In the experiment on mature white male rats
histological and morphometric research of the lungse
made after thermal injury. It was established tthat
degree of structural and morphometric vascular gesn
in components of organ depends on the term of
experiment. In the early stages after burn injdry (days
of experiment ) by adaptative-compensatory chaages
initial signs of destructive of vascular in compotseof
organ were revealed. In the later stages (14-2% déy
experiment) significant destructive-degenerativecuiar
disorders were found.

Key words: pulmonary vessels, histologic and
morphometric changes, thermal trauma.
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RST 7 DAYS AFTER
ID SOLUTIONS

In this work on the laboratory white male rats visigy 155-160 g studied stereometric relative volwimenges of white
and red pulp of the spleen under the influenceragslinfusion 0.9% solution of NaCl, lactoproteimish sorbitol and HAES-LX-
5% after 1, 3 and 7 days without burns and aftendekin damage 111l degree with affected are&23% of body surface. Found
no change of data stereometric parameters whectadjéo animals without skin burns during the fasten days these solutions.
When using hyperosmolar colloid infusion solutidgstoproteinum with sorbitol and HAES-LX-5% frometlthird day after burn
of skin there is a pronounced positive correctibanges of relative volume of white and red pulghefspleen, compared with the

use of 0.9% solution of NaCl.

Key words: spleen, rats, stereometry, skin burns, colloigaknosmolar solutions.

The study was a fragment of SRW "Structural chamgebe lungs in conditions of endogenous intoxaratthat
caused by skin burns and its correction by domesifasion drugs lactoproteinum with sorbitol and HZMEX-5%

(experimental research)M state registration: 0112U004187).

Burn shock is one of the most frequent causes athda burn disease. It can appear on condition
of inadequate assistance in the early stagesiajiley [8]. Therefore, actively pursued the devetemt of
modern drugs that normalize blood electrolyte caositum in conditions of burn shock. These domestic
drugs are lactoproteins with sorbitol - seriallyoguced by Kiev "Biopharma" and HAES-LX-5% -
developed in the SI "Institute of Pathology of Bloand Transfusion Medicine Medical Sciences of
Ukraine" (Lviv) [10]. On the reduction of endogesantoxication in rats after burn of skin 2-3 lev2l-
23% of the surface area of the body and hepataprateeffect at correction of infusion solutions
lactoproteinum with sorbitol and HAES-LX-5 in terrmsexperimental burn disease in the early stabe3 (
and 7 days) indicate studies conducted in the Ygariational Medical University named after Pirof@v
7, 11]. However, research of action infusion driaggoproteins with sorbitol and HAES-LX-5% on the
structure of spleen both intact rats and ratsénetlrly stages (1, 3 and 7 days) after the buskiofis not

conducted.
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Objective - explore stereometric changes in spleen in tatdays after the burn skin and entering
in first seven days of the experiment 0.9% solutibNaCl, lactoproteinum with sorbitol or HAES-L)X

Materials and methods.Studies were performed on laboratory white male vaighing 155-
160 g, obtained from the vivarium Sl "Institute Pfharmacology and Toxicology AMS of Ukraine."
During the experiment, all animals kept in vivariwwanditions VNMU named after Pirogov (room
temperature - in the range 24-25 ° C, humidity th@ range 40-60%) on a standard water-diet, wéé f
access to food and water. All experiments wereieghrout taking into account recommendations the
European Commission to conduct medical and bictbgiesearch using animals and medical
recommendations, State Pharmacological Center Mkidike and "Rules for clinical safety evaluation of
pharmacological agents (GLP)" and rules for the dmentreatment of experimental animals (approved by
the Committee of bioethics VNMU named after PiroggvotocolNe 1 from 14.01.2010).

All solutions were injected into the inferior vecava after aseptically catheterization through the
femoral vein at a dose of 10 ml / kg body weighverage therapeutic dose was calculated by devslope
HAES-LX-5% according to existing recommendation2][1

Burn skin damage caused by applying to previoustywed rat lateral surfaces of the body for 10
seconds by four copper plates (two plates on emtsh sach with a surface area on 13.86 cm2) that
previously within 6 minutes heated in water at astant temperature 100 C° [13, 15]. Thus, accortding
the formula M.O. Lee [14] the total area of thens#festruction in rats was 21-23%. This area awvangi
exposure is sufficient to form burns ll-lll degrégccording to the classification adopted at thett20
Congress of Surgeons of Ukraine, Ternopil, 200d)iaduce shock of medium severity [8, 9].

Shaving of animals, staging burns, major vessetbeterization and decapitation of animals
carried out under conditions of intravenous (60/rkg) propofol anesthesia.

Samples for histological examination of the sple@me fixed in 10% neutral formalin solution,
washed in running water, left the water in thedrgtlcoholic solutions of increasing concentrataol
included in paroplast [2, 4]. 4-6 micron thick ents were made on a rotary microtome, placed on a
piece of subject glass after standard hematoxgginestained posting and embedded in Canada balsam.
Histological preparations examined in the light megcope OLYMPUS BH-2 using lenses x10 and x40
and eyepiece x10.

Stereological spleen tissues research conductettheatdemonstration screen of microscope
Laborlux S (Leitz) with an increase 40/1,25x10 gsnets of Wejbel [3]. For the following formula was
determined volume density (relative volume, cm3/cne8l and white pulp of the spleen: Vvi = Pi [/ PT,
where Vvi - volume density of corresponding sediarf the spleen; Pi - the number of test points,
attributable to the relevant structures; PT - tb&lt number of test points. At each histological
preparation (6 animals in each group) in differar@as of the spleen were selected by random gseiecti
for 5 visual fields that were evaluated by stergimal parameters.

Statistical analysis of the results was conducatethé package "Statistica 6.1" (belongs to SRC
VNMU named after Pirogov, licensdie BXXR901E246022FA) using nonparametric methods for
assessing the results.

Results and discussionDynamics of changes in the relative volume of whitd red pulp of the
spleen of rats after entering in the first severysdaf the experiment 0.9% solution of NacCl,
Lactoproteinum with sorbitol or HAES-LX-5%, and animals after skin burns and similar entering
listed infusion solutions presented in tables 12and

Between groups of animals without burn of the skihjch during the first seven days of the
experiment were injected 0.9% solution of NaCl, tbpooteinum with sorbitol or HAES-LX-5% does not
have significant differences or trends relativeunaé of white and red pulp of the spleen after an@ 7
days of the experiment (Table. 1, 2). Attract attenonly larger by 10-13% (p> 0.05) value of tedative
volume of white pulp and lower at 11.7% (p> 0.0% telative amount of red pulp in rats after entpof
lactoproteins sorbitol than in animals injected MaCl solution or HAES-LX-5%.

Between groups of animals after burn your skin, cwhduring the first seven days of the
experiment injected thesame infusion solutionshan dame dose also not found significant differemtes
relative volume of white and red pulp of the spleéer 1, 3 and 7 days of the experiment (see.eTdbl2).
Established only following trends: to lower (by 2%) values (p = 0.056) of relative volume of whptdp
in 7 days after burn of skin when injected 0.9%usoh of NaCl, compared with a similar group aftedtay
after the burn skin; to higher (by 27.7%) values (@.060) of relative volume of white pulp in 7 dagfter
burn of skin when injected with sorbitol solutioadtoproteinum compared to rats that injected akar
burn 0.9% solution of NaCl. Also draws attentiofici@ing changes in relative volume of white and red
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pulp in animals after burn of skin on a backgroohdhe introduction of colloidal hyperosmolar sdabut
(see. Table. 1, 2): reduction when injected Lacttgiinum with sorbitol by 4.1% (p> 0, 05), and when
injected HAES-LX-5% by 7.8% (p> 0.05) relative vola of white pulp from 1 to 7 days of the
experiment; larger (by 14.4 and 18.0%, p> 0.05)ealf the relative volume of white pulp and lowey (
7.1 and 9.1%, p> 0.05) value of the relative voluheed pulp in rats in 3 days after burn of skihew
injected HAES-LX-5% or lactoproteins with sorbitblan in animals at this time when administered 0.9%
NaCl solution; larger by 19.4% (p> 0.05) valuelwd telative volume of white pulp and lower by 5.68%
0.05) value of the relative amount of red pulpatsrin 7 days after burn of skin when entering temhu
HAES-LX-5% than the animals in this term when itget0.9% solution of NaCl; lower by 7.9% (p> 0.05)
value of the relative amount of red pulp in rat§ idays after burn of skin when injected sorbitdugon
with Lactoproteinum than in animals in the term wingected 0.9% NaCl solution.

Table 1
Changes in relative volume of white pulp of the spen in rats during 7 days after the burn of skin
and applying colloidal hyperosmolar solution (cm/ cm®; M+ o).

0,9% NaCl Lactoproteinum with sorbitol HAES-LX-5% p1 p2 p3
1 day 0,398+0,131 | 1day 0,44040,151 1 day 0,40240,1 >0,05 >0,05 >0,05
3 day 0,401+0,128 **| 3 day 0,448+0,131 *f 3 day 1®40,108 * >0,05 >0,05 >0,05
7 day 0,405+0,156 **| 7 day 0,460+0,1651 7 day 641,156t >0,05 >0,05 >0,05
p13 >0,05 p13 >0,05 p13 >0,05
p1-7 >0,05 p1-7 >0,05 p1-7 >0,05
p3-7 >0,05 p3-7 >0,05 p3-7 >0,05
Burn +0,9% NaCl Bum + Lag;?&;g}e'”“m WIth  Bm + HAES-LX-5% p1 p2 ps
1 day 0,348+0,122 | 1day 0,370+0,140 1 day 0,36030,1 >0,05 >0,05 >0,05
3 day 0,305+0,169 | 3day 0,36040,143 3 day 0,34810,1 >0,05 >0,05 >0,05
7 day 0,2780,127 | 7 day 0,35540,148 7 day 0,33280,1 =0,060 >0,05 >0,05
p13 >0,05 p13 >0,05 p13 >0,05
p17 =0,056 p17 >0,05 p17 >0,05
p3-7 >0,05 p3-7 >0,05 p3-7 >0,05

Notes:here and in the future 1. p1 - significant differes between groups of 0.9% NaCl solution and Laoteimum with sorbitol without
burn or with burn of skin. 2. p2 - significant difences between groups of 0.9% NaCl solution anB$BX-5% without burn or with burn of skin.
3. p3 - significant differences between groups d@adteinum with sorbitol and HAES-LX-5% without lpupr with burn of skin. 4p.3 —
significance of differences within the respectiveups between the 1and 3 day experiment;.5- significance of differences within the respeetiv
groups between the land 7 day experimems-6- significance of differences within the respeetiroups between the 3and 7 day experiment. 7. *,
** wxx _ significance of differences (in level p8,05 - *, p> 0,01 - ** and p> 0,001 - ***) withirhie respective groups and the corresponding terms
between rats without burn and with skin burns (redrlarger value). & — trends differences within the respective groams the corresponding
terms between rats without burn and with skin bgnmerked larger value).

Table 2

Changes in relative amount of red pulp of the spleein rats during 7 days after the burn of skin and
applying colloidal hyperosmolar solutions (cm/ cm®, M+ g).

0,9% NaCl Lactoproteinum with sorbitd| HAES-LX-5% p1 p2 p3
1 day 0,600+0,132 | 1day 0,55840,151 1da 0,59740,1 >0,05 >0,05 >0,05
3day 0,59940,128 | 3day 0,54840,128 3da 0,58080,1 >0,05 >0,05 >0,05
7 day 0,59440,156 | 7 day 0,534+0,161 7 da| 0,57480,1 >0,05 >0,05 >0,05
p13 >0,05 p13 >0,05 p13 >0,05
p17 >0,05 p17 >0,05 p17 >0,05
p3-7 >0,05 p3-7 >0,05 p3-7 >0,05
Burn +0,9% NaCl Burmn + Las";‘r’k‘:i;g}e'”“m WIth| B m + HAES-LX-5% | 1 P2 pa
1 day 0,647+0,123 | 1day 0,630+0,140| 1 day 0,640+0,171 >0,05 >0,05 >0,09
3day 0,693+0,167 * | 3day 0,637+0,142 1* 3 day @:64144r >0,05 >0,05 >0,05
7 day 0,69940,133 * | 7 day 0,64440,148 1* 7 day 085139 * >0,05 >0,05 >0,05
p1-3 >0,05 p1-3 >0,05 p1-3 >0,05
p17 >0,05 p17 >0,05 p17 >0,05
p3-7 >0,05 p3-7 >0,05 p3-7 >0,05

Between groups of animals without burn and aftenlmi the skin, which during the first seven
days of the experiment injected hyperosmolar adllofusion solutions established the following tien
and significant differences in relative volume dfite and red pulp of the spleen after 1, 3 andys dathe
experiment (Table . 1, 2): significantly larger<{®,05-0,01) and a small trend (p = 0.063) valu&give to
larger volume of white pulp in animals without skinrn that obtained 0.9% solution of NaCl (by 23.9%
after 3 days and by 31.6% after 7 days) Lactoprataiwith sorbitol (by 19.6% after 3 days and by822.
after 7 days) or HAES-LX-5% (by 16.1% after 3 daysl at 19.6% after 7 days) than in similar groups o
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rats after burn of skin, and vice versa signifibaltwer (p <0,05-0,01) and minor trend (p = 0,@B068)

to smaller values of relative amount of red pulamimals without skin burn that obtained 0.9% sotubf
NaCl (at 15.7% after 3 days and by 17.7% afteryg)eactoproteinum with sorbitol (by 12.9% afteddy,

by 16.2% after 3 days and by 20.6% after 7 day$JAES-LX-5% (by 10.3% after 3 days and by 15.4%
after 7 days) than in similar groups of rats aftem of skin.

That is, using hyperosmolar colloid infusion sauns Lactoproteinum with sorbitol and HAES-
LX-5% from the third day after burn of skin obsedgositive correction of changes of relative voluohe
white and red pulp of the spleen, compared to U3i&% NaCl solution.

It should be noted that changes in relative volwinevhite and red pulp in rats without burn and
after burn of the skin, which during the first sevdays of the experiment injected colloidal hyperolsr
solutions coincide with the peculiarities of theustural changes in the spleen of rats on set by us
lightoptical level [1, 5].

005085005 .

1. When entering rats during the first seven daymetosmolar colloid solutions are not found sigaifit
changes in value relative volume of white and nélg.p

2. After the skin burn injury when injected 0.9% @ &olution relative volume of white pulp after 3yd
by 23.9% lower (p <0.01), and after 7 days - by6%3d lower (p <0 01) than in rats without the skinrbu
when injected this solution in similar terms of eh&tion; and the relative amount of red pulp comytr
after 3 days by 15.7% greater (p <0.05) and afttays - by 17.7% greater (p <0.05).

3. After the skin burn injury when injected sorb#olution with Lactoproteinum relative volume ohite
pulp after 3 days by 19.6% lower (p <0.01), andraftdays - by 22.8% lower (p <0.05) than in ratheut
the skin burn when injected this solution in simtirms of observation; and the relative amoumedfpulp
contrary, after 3 days by 16.2% greater (p <0.0tl)after 7 days - by 20.6% greater (p <0.01).

4. After the skin burn injuries when injected smntHAES-LX-5% relative volume of white pulp aftér
days by 16.1% lower (p <0.05), and after 7 dayg 1]6% lower (p = 0.067) than in rats without gk
burn when injected this solution in similar termisabservation; and the relative amount of red pulp
contrary, after 3 days by 10.3% greater (p = 0.@5@)after 7 days - by 15.4% greater (p <0.05).

Prospects for further research - results obtained proved the possibility of usingd$ALX-5% at a dose of 10 ml per
kg in subsequent studies.
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MIKPOMOP®OMETPUYHI 3MIHU B CEJIE3IHIII
HIYPIB Y IEPIII 7 A1 IICJISI ONIKY IIKIPU TA
MPU BBEJEHHI KOJOITHAX
T'TIEPOCMOJISIPHUX PO3YHNHIB
QOueperna H.II.

B poboti, Ha mabGoparopHHX OUIMX IIypax-CaMIsIX
Macoro 155-160 T BHBUeHI CTepeOMETpHYHI 3MIiHK
BITHOCHOTO 00eMy 011101 1 YepBOHOI IMyJBIM CEIE3IHKH IIpU
ol indysiiduux mpemaparie  0,9% posumny NaCl,
nakromnporeiny 3 copbitonom ta HAES-LX-5% uepes 1, 3i
7 ni6 6e3 omiKy Ta MiciIs OMIKOBOTO MOLIKOKEHHs 1Kipu [I-
II crynenro 3 miomiero ypaxenus 21-23 %mosepxHi Tina.
BcraHoBeHO BiACYTHICTH 3MIH JaHHX CTEPEOMETPHUHUX
MOKa3HUKIB TIPU BBEJEHHI TBapHHaM Oe€3 OMiKy MIKipu
NpOTATOM TIEpIIMX ceMH Ai0 maHux po3umHiB. [lpm
BUKOPHCTaHHI IH(QY3IHUX KOJOIOHHX TiNepOCMO-JIIPHUX
po3umHIB JakTomporeiny 3 copbitomom Ta HAES-LX-5%
MOYMHAIOYM 3 Tperhbol J00M TMiCHsl  OMmiKy — LIKipU
CIIOCTEPIraeThCs  BHPaXKEHA IMO3UTHBHA KOPEKIUs 3MiH
BiIHOCHOTO 00'€My Oinoi 1 4epBOHOI IYNIBIIU CEJIe3iHKH,
nopiBHsiHO i3 3acrocyBanusim 0,9 Y%po3unny NaCl.

KnrouoBi cioBa: cenesinka, mHIypH, CTepeoMeTpis,
OIIiK IIKipH, KOJOIIHI TiepOCMOJISIPHI PO3UHHHU.

Crarrs Hagidunia 28.08.201%.

MHUKPOMOP®POMETPUYECKHUE USMEHEHUS B
CEJIE3EHKE KPBIC B IEPBBIE 7 JHEM ITOCJIE
OXKOTI'A KOXH U ITPU BBEAEHNHN KOJIOUIHBIX
T'HIIEPOCMOJISIPHBIX PACTBOPOB
QOuepernas H.IT

B paGore, Ha saGopaTopHBIX OeNbIX KphICax-caMIax
maccoi 155-160T m3ydeHB! CTepeoMeTpHYecKHe H3MEHEHHS
OTHOCHTEJIBHOTO 00beMa Oelloil M KpacHOH MyJIbIIbI CeNe3EHKU
npu feiicTBuu MHQY3uMOHHBIX mpenapatoB 0,9% pactBopa
NaCl, nakronporenna ¢ copouronom u HAES-LX-5%uepes 1,
31 7 nueii 6e3 o)ora ¥ 1mocie 0)KOroBOro MOBPEKACHUS KOXKH
[I-1II crenenu ¢ momanpio mopaxenus 21-23 %mnoBepxHOCTH
Tena.  YCTaHOBJIGHO  OTCYTCTBHE  W3MEHCHHH  JaHHBIX
CTEPEOMETPHYCCKHX TTOKa3aTeleil IIpU BBEACHHH KUBOTHBIM 0e3
0)KOra KOXKH Ha MPOTSHKCHHH IIEPBBIX CEMH MAHEil JaHHBIX
pactBopoB. IIpu HCHONB30BaHUM HH(Y3UOHHBIX KOJUIOUIHBIX
THIIEPOCMOJIIPHBIX PACTBOPOB JIAKTOIPOTEHHA C COPOUTONIOM H
HAES-LX-5%, HaunHasi ¢ TPEThbHUX CYTOK IIOCIE 0XKOTa KOXKH,
HaOJIoaeTCsl BBIPAXKEHHAs! TIO3UTHBHAS KOPPEKIMSA M3MECHEHUH
OTHOCHUTEJIBHOTO 00b&Ma OeNlolf U KpacHOM IyJIbIIbl CENIC3EHKH,
B cpaBHEeHHH ¢ ucnosb3oBanrem 0,9 Yopacrsopa NaCl.

KitoueBble ciioBa: cene3éHKa, KPbICHI, CTEPEOMETpPHS,
0OT KOXH, KOJUIOU/IHBIC THIIEPOCMOJISIPHBIC PACTBOPBL.

Penensent I'ynac B.B.
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A Pnsang N8y Aporenis
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IHCYJIIHOHOI[IBHPIFI DAKTOP POCTY-1Y HATOI'EHE3I XPOHIYHOI'O

AJIKOT'OJIBHOI'O YHIKO/KEHHSA INIEYIHKH L{YPIB PI3BHUX BIKOBUX I'PYII

B ocranne necstupivus, XpoHiuHI Audy3HI XBOPOOH ITEUiHKH Yepe3 BUCOKHH piBeHb 3aXBOPIOBAHOCTI Ta HeOe3meuHi
JUISL JKUTTSA HACJIIKK BIJHOCATBCSA 10 aKTyaJbHHMX MPOOJEM CydacHOI MEIMLMHM. AKTyaJbHUM HHMTAHHSAM € JOCIHiDKCHHS
MOJICKYJIIPHUX MEXaHi3MiB pernapaTHBHOI pereHepauii MaTONOTIYHO 3MiHEHOI MNEYiHKM Ta BIUIMBIB Ha [aHi IMPOLECH
MeauKaMeHTiB. [IepCeKTHBHUM SIBJISIETHCS BUBUCHHS PiBHS iHCYJiHOMOAIOHOTO (hakTopa pocty-1 (IGF-1)y urypis pisHoro Biky
[P XPOHIYHOMY aJKOTOJBHOMY YIIKOMKCHHI IMEYiHKH Ta 3a yMOB (apMakokopekuii kBepueTMHoM Ta L-apriminom L-
TIIyTaMaToM, a TaKOX JOCTI/PKSHHS KOpeIsIiHHIX B3aeMo3B’ s3kiB Mixk IGF-1Ta 3MiHaMu 6i0XiMIYHHX ITOKa3HUKIB CHPOBATKH
KpoBi. JloBeseHO, 10 IPH XPOHIYHOMY aJIKOTOJIBHOMY YPaKEHHI IEUiHKH BiIOyBaeThbcsl 3MeHIIeHHs KoHmeHrtpamii IGF-1y
TBapHH yCiX BIKOBHX Iy, sIK€ KOPEIIO€ i3 0i0XIMIYHMMH MapKepaMy CHHIPOMIB IIUTONI3Yy Ta XojecTasy. BeranosneHo, mo 3a
yMoB (apmakokopekii L-aprininom L-rioyramarom mocroBipHO 30umbmryerses piBeHb IGF-1, mpm mpoMmy HasiBHI mpsmi
JOCTOBIpHI KOPEJALiiiHI 3B 3KK 3 MOKa3HHKaMH (YHKIIOHAIIBHOTO CTaHy MEYiHKM, 10 BKa3ye Ha BiIHOBJICHHS CTPYKTYpH
MapeHXiMH Me4iHKH Ta 11 (YHKIIOHAIBHOTO CTaHy 3a PaXyHOK aKTHBALil pernapaTuBHOI perenepauii. OxepixaHi AaHi CBiquars,
o renaronporekrop L-aprinin L-rimyramaT Bosoxie OUTbII MO3WTHBHMM BILIMBOM Ha MPOLECH perapaTHBHOI pereHeparii y
MOPIBHSHHI 13 KBEPLIETHHOM.

KurwouoBi ciioBa: BiKOBI OCOOIHMBOCTI, XPOHIYHE AIIKOTOJBbHE YIIKO/DKCHHS IEYiHKH, IHCYMiHONOMiOHMIA (akTop
pocty-1, GioximMiuHi MOKa3HUKH.

Poboma € ¢ppaemenmom H/[P «Bixogi ocobaueocmi namoeenesy 20cmpoi i XpOHIUHOI namonozii 6HympiuHix opeamie.
Tamozenemuuni nioxoou 00 aikysanns» (Homep oepacasnoi peccmpayii 0111U008679).

B ocranHi pokwH, anKOTroJi3M, B YChOMY CBITI 1, 30KpeMa, B YKpaiHi XapaKTepHU3y€eThCS 3HATHUM
MOIIMPEHHSM Ta OMOJIO/DKCHHSIM (BHCOKHI TEMIT POCTY IiJUTITKOBOI anmkoroumizanii). Tak, TeHaeHis 10
3MEHIICHHS BiKy OCi0, sIKi BXKHBAIOTh aJIKOroJib, (heMiHi3alis (Bce OLIbIIAa KUTBKICTh TiBYATOK-ITIATITKIB
MTOYMHAE BKUBATH AJIKOTOJBHI HAIIOI) Ta MOTEHIIIHO BayKKi HACIIIKH BUKIINKAIOTh 3HAYHE 3aHEITOKOCHHS
[18]. Excriepru BOO3 BBaXkaroTh CHTyaIlil0 «HEOC3IEYHOIO», SKIIO 7032 AIKOTONI0 HA OTHY JIIOJHHY
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