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Blood Indices During Pancreas Islet Xenotransplantation
to Rabbits with Alloxan-Induced Diabetes

B nacrosimee BpeMsi anbTepHATUBHBIM CIIOCOOOM
WHCYIMHOTepanuu mnpu caxapHom auadete (C/I) aB-
JISI€TCS KCEHOTPAHCIUTAHTAINS OCTPOBKOB MOIKEIY-
nmounoit xxenessl (OIDK). Ognako ocHOBHO# mpobie-
MOW KCEHOTPAHCIIaHTAI[H OCTAETCS Pa3BUTUE UIMMY-
HOJIOTMYECKOH peaky B OpPraHu3Me PELUIIEHTa, KO-
TOpasi IPUBOJMT K OBICTPOIi moTepe kcenorpadra [2].
JI714 32K THI TpaHCIUIAHTaTa OT UMMYHHOM arpeccuu
BO3MOKHO HCIOJIb30BaHUE MTPU TPAHCIUIAHTALUH TaK
Ha3bIBAEMBIX UMMYHOIPUBUJIETHPOBAHHBIX OPTaHOB.
[Ipn uzyuenun pesynsraroB Tpanciutantanuu OIDK
B pa3fiUYHbBIE “CallThl” OpraHu3Ma OBLIM MOJY4YEHBI
[IPOTHBOPEYMBBIE JaHHBIE OTHOCUTEIBHO TN TETHHOC-
TH BeDKUBaHUS TpaHciianTara OIDK n namraus anTH-
mnabetnyueckoro 3ddexra [3, 5]. B Hammx uccienoa-
HUSIX paHee ObLI TOTyYeH MO3UTHBHBINA 3P GEKT 10IT0-
CPOYHON KOPPEKLINHU THIIEPITIMKEMUH ITPH TPAHCILIAH-
tauuu OILK B cenesenky [1]. He uzyuennsim octancs
BOIIPOC O TOM, MPUBOIUT Jin TpaHcIutanTanus OIDK
MOBPEKIACHUIO (DYHKIIMHU CENIE3EHKU U pa3BUTHIO BOC-
MaJIUTEIbHBIX MPOIECCOB B OPraHU3ME PELIMITUEHTA.

Lenp paboOThl — OLIEHUTH BIMSHUE KCEHOTpPAHC-
manTanuu OITDK B cene3eHKy Ha moKa3aTeb ITHKe-
MUH 1 JpyTHE TOKa3aTeNTd KPOBH (KOINIECTBO SPUTPO-
LIUTOB, JIGHKOIIUTOB, TPOMOOITUTOB, PETHKYIIOIIUTOB,
HaJIM4YHie CHAEPOIIMTOB, BPEMEHH CBEPTHIBAHUS KPOBU
Y CKOPOCTH OCEJaHHsI SPUTPOLINTOB), HA OCHOBE KOTO-
PBIX MOKHO OTIPEIENTNTH HATWIHE TATOJIOTHH CEeJle3eH-
KM B OpraHu3Me KPOJIMKOB C aJNTIOKCaH-UHAYIUPOBaH-
HBIM JUa0ETOM.

Martepuanbl n metoanl

Caxapnblii [ua0eT BBI3BIBAIH y KPOJHKOB OIHO-
KpaTHOM MHBEKIME! B YIIHYIO BEHY PacTBOpa aJuIoK-
cana terparuapata (100 mr/kr macce Tena). OcTpoB-
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Nowadays the xenotransplantation of pancreas
islets (PIs) is an alternative way of insulin therapy at
Diabetes mellitus (DM). However the development
of immunological response in recipient’s organism,
resulting in a rapid loss of xenograft remains the princi-
pal problem for xenotransplantation [2]. The use of
so-called immune-privileged organs during transplanta-
tion is possible to protect a transplant against immune
aggression. There were obtained the contradictory data
in respect of survival duration of PIs transplant and
the presence of anti-diabetic effect, when studying the
results of PIs transplantation into various organism sites
[3, 5]. Previously in our research there was obtained a
positive effect of a long-term hyperglycemia correction
when transplanted PIs into spleen [1]. The question
whether Pls transplantation results in a damage of
spleen function and inflammatory process development
in a recipient’s organism is still open.

The research was aimed to evaluate the effect of
PIs xenotransplantation into spleen on glycemia index
and other blood indices (number of erythrocytes,
leukocytes, platelets, reticulocytes, siderocyte presen-
ce, blood clotting time and blood sedimentation rate),
basing on which it is possible to determine a spleen
pathology presence in organism of the rabbits with
alloxan-induced diabetes.

Materials and methods

Diabetes mellitus was induced in rabbits by the
alloxan tetrahydrate solution (100 mg/kg of body
weight) single injection into auricular vein. Pancreas
islets were obtained from newborn piglets by the
method described in the paper [4]. To the 21* day
when glucose level in animals was 27.53+2.54 mmol/l,
the PIs were transplanted by injection into spleen of2 ml
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KM MOKENYJOYHON KeNe3bl MOTydaan OT HOBOPOXK-
JEHHBIX TOpocCsT 1o MeTony [4]. Ha 21-e cyTku, korna
YPOBEHB INTFOKO3bI Y JKUBOTHBIX B CPEAHEM COCTABIISLIT
27,5342,54 MMOIB/1, TPOBOAMIHN TPaHCIUTAHTAITUIO
OIDX myTem HHBEKIINH B CENE3EHKY 2 MJI CyCIIEH3HH,
comepxarieit 8—9%10°0CTpOBKOB/KI 1 aHTHOMOTHKH,
I10J] KeTaMUH-KCHJIA3WHOBBIM HapKo30M. Bee axkcniepu-
MEHTaJIbHbIE MAHHUITYJISIIIAH C 5KUBOTHBIMH BBITIONHSITN
B COOTBETCTBUHU € Ios1okeHusIMU «EBporneiickoii KoH-
BEHIIMH O 3aIUTe TTO3BOHOYHBIX JKUBOTHBIX, HICTIONb-
3yEMBIX ISl SKCTIEPUMEHTANIBHBIX U JPYTUX HAyYHBIX
ueneit» (CtpacOypr, 1985) n HarmonansHeIMu HOpMa-
mu 1o Ouostuke (I HammoHanpHBIH KOHTpecc 1mo
ounostuke, Kues, 2001). JKuBoTHbIX pa3genwiu Ha 3
Ipymnnsl: 1 — MHTaKTHBIE, 2 — C AJUTOKCAH-UH Y TUPOBaH-
HBIM IHUa0ETOM U TOTAJbHOM CINIEHIKTOMHUEH, 3 — ¢
kcenorpanciutantatom OIDK. Ilepuon nabmonenus
3a )KHBOTHBIMH COCTaBIsLT 49 cyTok. EskeHenensHO
OTIPEICTISUTH YPOBEHB IITIOKO3BI B KPOBH KPOJIUKOB C
[TOMOIIIBIO HHINKATOPHBIX MIAaCTUHOK «I'eMorman» n
rmokometpa [mokodor-11 («<Hopmay, Ykpanna) u
KOHTPOJIUPOBAJIH ITOKa3aresii KpoBu. CKOpOCTh oce/a-
Hus sputporuToB (COD) ompenensiu ¢ MOMOIII0
Kanuiisapa U mraruBa [laHueHKOBa; KOJIWUYECTBO
SPUTPOLIUTOB, TPOMOOIIUTOB, IEUKOILIUTOB — B CYETHOM
kaMmepe ['opsieBa Ipu MCMONB30BaHUN CBETOBOM MHUK-
POCKOIINH; KOJIMYECTBO PETUKYIOLHUTOB — B TOHKUX
Ma3Kax KpOBH, OKpaleHHbIX azypoM ll, cuaepornu-
TOB — C TTOMOIIBIO PEAKITNH Ha OEPINHCKYIO Ja3yph;
BpeMs CBEPTHIBAaHUS KPOBH — 10 METOTy MopaBHIia.
st cTaTucTHaeckoi 00paboTKH TaHHBIX UCIIOIB30-
Banu t-kpurepuii CThIOEHTA ¥ OTHO(GAKTOPHBIN JHIC-
[IEPCUOHHBIN aHAIIN3.

Pe3yAbTaThl M 00CYyXXA€HHe

Kcenorpancnnanranus OITDK B cenezeHky npuso-
ZWJIa K CHIDKEHHUIO YPOBHS TIIFOKO3BI B KPOBH KPOJTKOB
rpynnsl 3 10 HOPMOIJIMKEMHH Ha 7-€ CYTKH TOCT-
TPaHCILIAaHTAIIMOHHOTO MEPHO/a. YPOBEHb ITTFOKO3BI
JIOCTOBEPHO HE OTIIMYAJICS OT TAKOBOTO Y HHTAKTHBIX
’KUBOTHBIX U B CPEITHEM COCTABIISLI 6,98+0,07 MMOITB/TT
Ha 7-e cytku u 7,8+0,19 mmons/1 — Ha 49-€ cyTKH.

[Ipn u3ydeHnn KOITNYECTBA SPUTPOIUTOB, JIEHKO-
uToB, TpoMOOINTOB 11 COD y KUBOTHBIX TPYTITHI 3
YCTaHOBJICHO IOBBIILIEHUE 3TUX MTOKa3aTeel Ha 3-u
CYTKH TOCJIe TPaHCIUIAaHTALUK, & Ha 7-€ CYyTKHU HOCT-
TPaHCILIAHTAIIMOHHOTO MEPHO/ia KOJTMYECTBO KIETOK
kpoBu 1 COD Bo3Bpalanrch K KOHTPOJIbHBIM 3Ha4e-
HuAM. JKuBoTHBIE Tpymiibl 2 ObLIN HCHIOIB30BAHbBI HAMH
B 3KCIIEPUMEHTE B Kau€CTBE MOJIENH ISl U3y4EHUs
M3MEHEHUS MoKa3aTeiel KpOBU IPU ATOJIOTHH cele-
3€HKH. Y KPOJIMKOB I'PYIIBI 2 CpeAHee KOJINYECTBO
SPUTPOLMTOB MPEBBIIIATIO KOHTPOJIbHBIE 3HAUCHUS B
1,4, netixorutoB — B 1,4, TpomOo1IHTOB — B 1,9,
perukynoruToB — B 9,5, COD — B 3,5 paza (Tabnuia).
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suspension, containing 8-9%10° islets/kg and antibiotics
under ketamine-xylasine narcosis. All experimental
manipulations with animals were carried out according
to the “General ethical principles of experiments in ani-
mals”, approved by the 1% National Congress on Bio-
ethics (Kiev, 2001) and agreed with the statements of
the “European Convention for the Protection of Verte-
brate Animals Used for Experimental and Other
Scientific Purposes” (Strasbourg, 1985).

Animals were divided into 3 groups: 1 —intact; 2 —
with PIs xenotransplant. The observation period was
49 days. Glucose level in blood was weekly determined
in rabbit blood using the “Gemoglan” indicator plates
and Glucofort-II glucometer (“Norma”, Ukraine) and
blood indices were controlled. Blood sedimentation rate
(BSR) was determined with Panchenkov’s capillary
and support; number of erythrocytes, platelets,
leukocytes was calculated in Goryaev’s chamber with
light microscopy; reticulocyte and siderocyte number
in azure II-stained thin blood smears and with reaction
to Berlin blue, correspondingly; blood clotting time with
Moravic’s method. The data were statistically proces-
sed with Student’s t-criterion and single-factor analysis
of variance.

Results and discussion

PIs xenotransplantation into spleen resulted in a
decrease in glucose level in rabbit blood of the group 3
down to normoglycemia to the 7" day of post-
transplantation period. Glucose level did not statistically
and significantly differ from that in the intact animals
and to the 7% and 49" days was in average 6.98+0.07
and 7.8+0.19 mmol/l, correspondingly.

When studying the number of erythrocytes,
leukocytes, platelets and BSR in animals of the 3 group
there was established an increase in these indices to
the 3 day after transplantation but to the 7" day of
post-transplantation period the number of blood cells
and BSR were back to the control values.

The animals of the group 2 were used in experiment
as the model of studying the changes in blood indices
under spleen pathology. In rabbits of the group 2 an
average number of erythrocytes exceeded the control
values in 1.4 times, platelets in 1.9, reticulocytes in
9.5, BSR in 3.5 times (Table).

One of the important indices of spleen function
damage is the pathologic erythrocyte form (siderocyte)
presence in blood. When studying blood smears the
siderocytes were revealed to the 35%-49™ days only
in the rabbits of the group 2.

Blood clotting time in animals of the 2 group was in
2.9 times lower than in the rest ones. In the 3 group
this index reduced to the 3™ day that was probably
associated to an operative treatment, but further it
covered up to the normal values.
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[Mokazarenu KpOBU IKCIEPUMEHTAIBHBIX )KUBOTHBIX
Blood indices of experimental animals

I'pymIs! 5KCIIEPUMEHTAABHBIX JKUBOTHBIX IIOCAE OIIepaI[ui, CyTKHA
Groups of experimental animals after operation, days

INokazaTeAn
KpPOBU 1
Blood indices

2 3

KoamyectBO
3PUTPOIUTOB,
x10'2/A
Erythrocyte
number,
x10'%/1

KoamuectBO
AEHKOI[UTOB,
x10%/A
Leukocyte
number, x10%/1

8,3%0,4*

8,8+0,4* | 7,8%+0,2*

Koanuectso
TPOMOOIIUTOB,
x10°/A
Platelet number,
x10%/1

282+15 | 26611 | 258%+15 | 23311 | 285%5

535+15*

515+35* | 430+30* 300+10 325%+15 26612 | 232=11

KoanuectBo
PETHUKYAOIIUTOB,
% 2,0=0,1
Reticulocyte
number, %

25£2,2*

19£2,1* 19 £3,2* 2,0+0,1 4,0%=0,2* | 4,0+0,2*

COD, mm/u

BSR, mm/hr 2,0+0,2

6,5+0,5*

50=%0,2* | 50=0,1* 1,5%0,2 3,3%+0,3*

Bpewmsa
CBepPThEIBAHUS
KpOBHU, MUH
Blood clotting
time, min

1,1+0,1*

1,0+0,1* 1,5%+0,5* 1,5+0,5*

IMpumeuanue. * — OTIMYUS JOCTOBEPHBI MEXy HHTAKTHOU TPYIIION 1 9KCIIEPUMEHTAIBHBIMH TPYIINAaMH )XUBOTHBIX, p<0,01.
Notes. * — differences are statistically significant between the intact and experimental animal groups, p<0.01.

OnHuM 13 BaXKHBIX MOKa3aTeled NMOBPEXKACHUS
(YHKIIMH CENIE3CHKH ABJISIETCSI HAIMYUE B KPOBH MIATO-
JIOTHYECKUX (POPM SPUTPOLIUTOB — CHIEpOoUnTOB. [1pn
HCCIEeJOBAHUN Ma3KOB KPOBHU CHUACPOLMTHI OBLIH
oOHapyxeHbl Ha 35-49-e CyTKH TOJBKO Y KPOJIUKOB
TpYMIIBL 2.

Bpems cBepThIBaHUSA KPOBH y KUBOTHBIX T'PYTIIIBI
2 6su10 B 2,9 paza MeHbIIE, Y€M Yy OCTaIbHBIX. B
rpynme 3 3TOT MOoKa3aTelb CHIKAICA Ha 3-U CYTKH,
YTO, BEPOSITHO, CBS3aHO C OTIEPATUBHBIM BMEIIIATEb-
CTBOM, O/THAKO B JAJIbHEHIIIEM OH BOCCTAaHABIINBAJICS
J10 HOpMaJIbHBIX 3HAYEHU.

BbiBOADI

Kcenotpancrutantanus OITXK B cenesenky no3so-
JseT B TeueHue 49 CyTok MoaaepKUBaTh HOPMOIVIH-
KEMHIO B OpPTaHH3ME KMBOTHBIX C aJlJIOKCaH-HH[IY-
LUPOBaHHBIM JHA0ETOM.

IIpu nM3yueHun mokaszareiei KpOBU Y KPOJIMKOB
Mocje MHTPACIUIEHAIbHON KCEHOTpPaHCIUIAaHTAIlUU
OIK moBpexneHus GyHKIIUHN CeTIe3eHKH HE yCTaHOB-
JICHBI.
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Conclusions

PIs xenotransplantation into spleen enables within
49 hrs to maintain the normoglycemia in animal
organism with alloxan-induced diabetes.

When studying the blood indices in rabbits after
PIs intraspleen xenotransplantation no damages of
spleen function were established.
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