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ANNOTATION

OcheretnaN. P.Morphological changes of the spleen in the early stages
after burning of the skin and under the conditions of infusion by combited h
perosmolar solutions (experimental studyQualifying scientific work on the
rights of manuscripts.

Dissertation for obtainingcientific degree candidaté medical scien-
es in specialty 14.03.01normal anatomyi. National Pirogov Memorial Mg
ical University Ministry of Health of Ukraine, Vinnyia, 20.8.

Within the framework of scientific cooperation betwééational Pirogov
Memorial Medical Universityand the Institute of Blood Pathology and Tan
fusion Medicine of the NAMS of Ukraine (Lviv) aridational Pirogov Mero-
rial Medical UniversityandBogomoktsNationalMedicalUniversity an expe
imental study of the effect of the control infusion dr@9% solution of NaCl,

a reference drug a solution of lactoprotein with sorbitol and an investigated
preparation a solution of HAES_X-5% on the structerof the spleen of intact
white male r¢s, as well as in early terms (1, 3 and 7)d&fter a burn injunof
skin.

All experiments were conducted taking into account the recommendations
of the European Commission on the conduct of biomedical researchamsing
mals and recommendations of the State Pharmacological Center of the Ministry

of Health of Ukraine and "Rules for the Clinical Assessment of Safety of Pha
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macological Products (GLP)" as well as the rules of humane treatment of expe
imental animals.

180rats were divided into 6 groups in the experiment: 1, 2 and 3 groups
rats without thermal trauma who were infused with 0.9% NaCl solutioo- lact
protein with sorbitol and HAEEX-5% in dose 10 ml per kg. In the 4th, 5th and
6th groups, infusions of theselgtions in an analogue dose after thermahbur
ing of skin 23 degrees with the area of-23% of the body surface (according
to the severity index of injury corresponds to a burn shock of moderate severity)
was performed on the rats. Macroscopic, hisicklgultrastructural, stereolog
cal, cytological (using flow cytometry) and statistical research were performed.

For the first time, it has been found that infusion 880 NaCl solution
and HAESLX-5% on rats without skin burn on the micro and ultrastmat
levels does not lead to any structural changes in the spleen. In the introductiol
of lactoprotein with sorbitol, only 7 days after the beginning of the experiment
in the spleen at thigght-optical level, plethoraof the blood vessels in theatr
becube of the spleen, as well as in the white and red pulp are established, in th
fields of view there is a greater number of lymphoblasts in the germinal centers,
andin all zones of white pulp, macrophages in the cytoplasm of which there are
numerous largéeterophagosomes are found; at the ultrastructural 1esighs
of functional stress of immunocompetent cells are marked, as well as signs o
intense functional activity of sutell structures. In the stereological study, it
was found that when adminisiteg lactoprotein with sorbitol in rats without
burning of the skin, 3% higher values of relative volume of white pulp are
observed and-11% lower values of relative volume of red pulp are observed
than when administered 0.9 % NaCl solution or HABG5%.

For the first time at micro and ultrastructural levels it was found that after
1, 3 and 7 days after skin burn injury in rats, which were injected with solutions
of lactoprotein with sorbitol or HAEEX-5%, the degenerative and destructive
processes ithe spleen were significantly less pronounced than those after skin

burns were infused with 0.9% NaCl solution. In a stereological study after skin
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burrs and infusiorwith lactoprotein with sorbitol or HAEEX-5% solutions,
the following differences werund compare tdhe 0.9% NaCl solution: when
using lactoprotein with sorbitol, the value of the relative volume of white pulp is
18.0% higher and the value of the relative volume of the red pulp is lower by
9.1% after 3 days, as well as a lovegr7.9% rdative valueof red pulp volume
after 7 days; when applying HAHX -5%, the values of the relative volume of
white pulp are 14.4% higher and the value of the relative red pulp volume is
lower by 7.1% after 3 days, as well as by 19.4% higher relative valume of
white pulp and smaller by 5.8% value of the relative volume of redastdp7
days.

It has been established that spleen cells of rats without buwhisijn
when administering 0.9% solution of Na¢toprotein with sorbitobr HAES
LX-5% arein an active equilibrium state with respect to DNA synthesis (S
phases) and apoptosis (interval SGBG1), however, a large proportion of
splenocytes is in the GOG1 phase, indicating the presence of a resens popul
tion of cells that can be activated whba body is damaged.

For the first time, it was found that the thermal burn of the skin in the
background of the introduction of 0.9% NaCl solutadter 1 day is characte
ized by large mean values of the interval SG8G1 and the phase GOG1 and,
simultareously, lower mean values of the parameters of phases S, G2 + M anc
the index of proliferation indicating the presence of pathological induction of
apoptosis and violations of the synthetic processes of splenocytes regardless
the use of this drug. 3 daafter the buriof skin and usingd.9% NaCl solution
in the background of higher mean values of the GOG1, proliferatomk and
proliferation index, at the same time, the highest level of apoptosis compared tc
similar groups of animals after 1 day afb@rning with correctiorioy 0.9% soli-
tion of NaCl, which can be evaluated as an activation of the mechanism of
commentary on the pathological effects of thermal damage in the given period. 7
days after skin burn simulation and application of 0.9% NaCtiealuhe mean

values of the GOGL1 and the proliferation index are close to the similar indices of
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a group of animals without burning skin damage in the background of the intr
duction of 0.9% NaCl solutigrwhile the values of the-fhase (almost 2.5
times) and the SUBS0GL1 interval (2.7 times) were the most significant over
the entire study period, indicating insufficient compensation for the proliferative
activity of the spleen cells against the background of increased apoptosis

It has been proved foréHirst time that when usirigctoprotein with se
bitol 1 day after skin burns, only a higher mean value of thheSe (39.4%) is
observed compared to the mean value of a similar indicator in the group of an
mals after burningn 1 day with a correctionfd, 9% NaCl solution, however,
it remains considerably smalldry(35.4%) relative to the average value of this
indicator established in the group of animals without burn injury. Compared
with the indicators of 0.9% NacCl solution without skin burn in ¥sdafter burn,
the average values of the block proliferation were set higher in the backgrounc
of correction withactoprotein with sorbitol

For the first time, it was found that 1 day after skin burnagginst the
background of the application of HAHX -5%, lowerindexes are set for GOG1
phase ijy 4.8%), SUB-GOG1 (by 34.9%) andhigher indexes of-phase lfy
41,1%) and the index of proliferation (by 32,7%). However, the index ofproli
eration in this group was significantly higher compared to the sadieator in
the group burn + 0.9% NaCl solution, and the average value of the interval of
the SUBGOG1- is lower than the similar indicator set in the group butac+
toprotein with sorbitglindicating about a more pronounced corrective effect of
this diug on the processes of synthesis and apoptosis in the cells of the spleen.
days after skin burggainst the background of the application of HABS5%
increased the average values of the phase S, prolifebddickhand SUBG0G1
intervals, indicating aenewal of the cell population by stimulating DNAnsy
thesis against increased apoptosis.

It has been proved for the first time that after 7 days after skin burn, the
differences between the average values of cell cycle of spleen cells in rats

against théackground of the use of drugs lactoprotein with sorbitol or HAES
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LX-5% were not found, however, in both of these groups, higher mean values
were establishetbr S-phases and smaller mean valé@sthe interval SUB
GOG1 compared with similar indicators time group of animals burn + 0.9%
NacCl solution, which indicates the positive effect of these products on the rest
ration of equilibrium between the processes of proliferation and apoptosis of
splenocytes.

Keywords: spleen, morphology, rats, thermal buaighe skin, infusion

solutions.
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dzj dedzv ' fted H' B 2 dOdsSCMsdlz [ 4] .

b z2Odzsc ' ydzi HBMdzd d ff fptizedgh dzo & Gzl - g
dz s HBLd dgO Cdz' Isddedz tj OCy" Q& o
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Mls' Cdz' sddzdedr jdzj d3j dzls® @ o dz' g% @lIs d Y«
sOR; ftsmddzj dedg? o dte Oy j detsfls’® BOStcHW OC
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WesWiEdS y sdzOdz d2@ L i3 ded fJ dzji L dz€ d o dzO
' fJjtlsj daL
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dzt NS sktodzs’™ tstec Odz' L OyG )6 fzPdejzL *° dae ., dz'
WsWizdC y' sdzOdz? dzgd d3 L d3' dzOdz dz' oW 5° H dzts”’
[31, 32, 48, 49].
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dzedr Cdz' sddz: BROCMddzRdzHdzR 21 s'o dr'sTnadgozy d
destce 30 dzr dzd r ff I On HR[E * p 3 O d®& ) dzB3 ] h s
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COdpl@ - DBz HBBEZ HBMEEOKESdzdetzs L B §izt h j
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[. 1. YTdztsB' d&gO SO " dz. [ 70] o MmlsCyzss c
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Wtsdztse ' ydzg' L3 ded o MmjdzjL " day' Iseo Oted dz
" H ofdzdotsdy W@OYEHIZ wmisr z { 'OMthy tcts t§ls drgize
foslswalddds H1'0B MY sMisj tc' ¢ O Is-tzizW ts ded2ls- elzc
IsStetsWw ' dz' 9. ¢ dOdzsG' ydz tjLlzdz SOIsdj - w¢
W' ydlsdzd?2 MmlsOdz ' mdzv 4 tetsdzd dzj 9 BE'tsdzhZ ts C

B@HEso y® [ 83]. dwkBdzjlsOdzr dz HBLJ Osdg
st dzO MlsOdz Cdz' Isddzded s B3 BB Odz (L s5C 16
r.r. JtdetstejdSts, [.t. a0O0f' d ° 1.

5.1 . 1kSdf [170] HGhd HYyko Okl db di



30

flza fd BIhj2 §° Mmdv o3 do-8datzt 3" dej dzlzts.
St dzj dedz® L Bjdzh 2° Ist fqpw € dzt € M+ B
OB & IssL "9, hts Mo  Hydls' s L dady J
LOfMisslzo Odzdzy [ | tSeddsjlojcedz 'to MR IsizdgbOddEdsy ¢
o & BYS  Hdg 2 IS Odeddz fjdzjL ' deSd gdh
BORdE & BYsBdlEts quftidyl s tsd' dzj dzdz”
Il dh jLOLdzOYj d20 ctelkzf O oyjdedes HEsSMdz |
' fjteceDd2]s0U0 MtaE S teapdst dzz tstee Odz
hbtc' ©. | daj otsHdzj dzgdz? BtecOdz L sz P ki’ o
L' dzd o & StsbsfscwOW' ™ ' bk Mf oo’ H
B' dz' 2 flkd ' MjdzL " dzsOdz s B)d5O apbmdftsy
fsiL, §tdcddsusifdedpy zdz' dfii =lzp Stefj ESUsyisyty -dan G
"Hdz 2 IsCOdedde st Odzgz dzO 10 HBBEZ HJj G
o Mbkhdddtdz tiEzhd. onk] 2t cd o.d &b @s- uj
Ghkh j dzdzv W bz dz€ \ 'dasdg®cdz’ dgts ‘dzj ©C lsafal [ 64 ] .
] " fjtctcOo "  sOy' w odSCdzdC O L o3 dgr j dz
W' Hdedn kWl ' &2 B s HdzdR e kL d&zdS€: e,
daj dedz? fMj dzj L " deS sodnrm dz' W s’ Hded R o kL dzd
fpe " Huydls!' ftets { todipids toul3Cozdz s, s e IdyCfds
HEClkdodts® OCIkdodesfmils' ¢ dz i chedp. o @i st 'dz
Wsteds f ZOL Bsydls' o §jtc' Owlsjtc' Od dgf B
Bdzz H' ¢ ¢ ' fijtctcOo IsOyYy" °~ dzO dz' W s  H dz
C shBiQlaEcdz0 § jcjBbHEBSO O BOLE' dzOdz ded & L
lfdzde Isjteds" ydzgdr W OCItstc' 8 dzO tstod C
BOGOI! sn d&OEZECBOY © [26, 72, 1110-13
oCtsdzdh dzt sets MjtejHSOdN O of dzdo O HzO K
9 0n, @0 #@wwEHms dzdylse OF ' Mftedyddzv® L &3
st ddo shsj 2.
[ steW tsdzts@ ' yda' Hisfpdz" HY j dedgv Myj dzj L dz
Ttesdy ydes® ¢ fjtelsjtods | d 5O WIS k' @fdm Oz & Sz



31

LOL dzgOyjdz WOCIststed * OSCOdf ordeglaizd] 2sdc]j. M

t wigOkz C Hotsrjda HY zZo Odzd o ff dzdeo ¢ z[dH8,dzts o
239]dz0 BstcW sdztse ' 8 Mjdzd L' &S d bk § dztseH-' o
dzj des L B dz' h j dzdzv-f €8¢ jds £ isdipels € 2 Kz dzts
BdzOMIs' o ,j detiztcrd dnW jstis) ddylz ¥ pdR.dzdall) HBMdz' HY Iz
MOBsS o' HAZ YyOdzsfy! LB dz' h jdagdag" tsB B- BBz
o0dzdr d&z' W sydils® o, BOC W Oc " 9, f dzOL
Ud oo sdes’  f Zdz fLdts dz, ¢ " @SjldaffodBDy Wl dits Y ts
Isd ydets dzts@EsS J e j dzi L " &S s d - € dz' Isd dz.

10 (SStHsdetsdz HBsMIsOIsdz 8 h s s8 HEsSM
Cij detsB ' BIsd¢ ' 9 dz0O Bt sdztse ' ¥ M dzj L ' dz
HsMdz Hde " dzeOdzw y' 2dzd2 o dzdoe Istsdzlz ts dzl
l Mis Odzts o dzj dztsL BH = IS't5jodzdipvdzjo " H MSIsC tso tsE s ¢
G Mstsdzse' ydedr fHtoj f OtcOORr ° o'  Hf e  H
k' fkd fd H yYyjtotsdes' . ltde jtelsO' E
Yyd dzlstc’ 9 dz W Olsdydzedr obkzL dzd ¢ ' o g gzl 2
fzdzr §° o MlisOdz=lp@Z] digi€izy e OUWOBjH2ydls' ®»- °
BjHEEY tedzsEts Ctotsoslso stej dzdz?  jtedstets’ H da

[.s. 1EydO, [.5. uw0Ody CS890 O [ . ®
HsMdz' HY 2o OdA®L © Eegrdaste B, B3 74, 156]
stcd ydzz L &3 ded Mmj dzj L ' deSedo jhHzjolzdete tf ¢ ety d
HY ¢ MOdg(lsiangdz! * gedzsH W' ydbso) , §° fmdzv
(Ed@tsed ' dBzdshisdgBezdyy” ") ° §° Mdvs-sdd
Gjdesdz ' HJCOWzipsGslrBadd) . 1 fMmils OWzs o d
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Mddkm' & ydtwwesdes™ fhkdz §d ' yJjdastcOdzr dz
d. w. uwd@sffzvV EO0@REswO]l SO . ] . | edtsd
dzt h j dedgv o' o dzgv ff tetsls d4,0 iz dpjQikemvde defffridss €
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