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ATTACHMENT OF CHRONIC LYMPHOCYTIC LEUKAEMIA CELLS
BY AUTOLOGOUS POLYMORPHONUCLEAR NEUTROPHILS MEDIATED
BY BISPECIFIC ANTI-CD19/CD64 ANTIBODY
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Chronic Lymphocytic Leukemia (CLL) presents with clonal ex-
pansion and accumulation of CD5'CD19"'CD23" cells in peripheral
lymphoid organs and tissues and in bone marrow [1-3]. The dis-
ease remains incurable, albeit there are new molecular and immu-
notherapy methods currently available, which, in conjunction with
chemotherapy, lead to the “precision therapy” approach [4,5]. The
majority of immunotherapies are based on the ability of therapeu-
tic antibodies to mobilize anti-tumour potential of the complement,
natural killer cells and phagocytic cells through their Fey-receptors
(FcyR) [6,7]. Bispecific antibodies (BsAb) are also considered in
the treatment of CLL, whereby phagocytic cells play a key effec-
tor role in the destruction of the target CLL cells. Anti-CD19/anti-
CD64 BsAb binds to CD19 receptors on CLL cells and to CD64
receptors (FcyRI) on monocytes and activated neutrophils, thus
inducing phagocytosis of the leukaemic cells [8].

We previously showed that the expression of CD64 recep-
tor on polymorphonuclear neutrophils (PMNs) in CLL is sig-
nificantly higher than that on normal PMNs [7,9] indicating
that PMNs in CLL are potentially powerful effector cells for
therapeutic application of anti-CD64/CD19 BsAb. The effector
potential of PMNs could be further enhanced through activa-
tion mediated by cytokines granylocyte colony-stimulating fac-
tor (G-CSF) and interferon y (IFNy) [10,11,12]. The aim of this
study was to evaluate the ability of anti-CD64/CD19 BsAb to
induce phagocytosis of CLL cells mediated by PMNs activated
with G-CSF and IFNy cytokines.

Material and methods. Peripheral blood was obtained
from 16 CLL patients, at various stages of the disease (Rai
I-1V), aged 45-80 (median age 67), care of Professor Darejan
Ghirdaladze, Institute of Haematology and Blood Tranfusiol-
ogy and Dr Irina Datikashvili-David, M. Zodelava Haematol-
ogy Center,Tbilisi, Georgia. White blood cell (WBC) counts
in patients varied from 4.9 x 10 °/L to 120 x 10 °/L. Seventeen
patients were untreated during six months prior to the study,
8 were treated with COP. Ten ml of blood were collected in
heparinized tubes (Sigma-Aldrich), stored at a room tempera-
ture and processed on the same day.
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Isolation of CLL cells and autologous PMNs. CLL cells and
autologous PMNs were isolated in double density gradient in
Histopaque 1.077 and 1.119 (Sigma-Aldrich-Aldrich). CLL
cells and PMNs were collected separately from the 1.077 and
1.119 interphases respectively and washed twice with Hank’s
Balanced Salt Solution (HBSS, Sigma-Aldrich). The superna-
tant was removed and the pellets were re-suspended in medium
RPMI-1640 (Sigma-Aldrich) supplemented with 10% foetal bo-
vine serum (FBS, Sigma-Aldrich). The concentration of isolated
CLL cells and PMNs was adjusted to 0.1x10° cells/ml.

CLL cell labeling. Isolated CLL cells were labeled with Red
Fluorescent Linker (PKH-26 kit, RFL, Sigma-Aldrich) by dilut-
ing the dye 1:1000 in Diluent C and mixing 1 ml of the diluted
dye with 1 ml of CLL cell suspension at a concentration 1x10°
cells/ml for several minutes at room temperature. The labeling
was stopped by the addition of RBMI-FBS, followed by two
washes in the same medium.

Stimulation of PMNs with G-CSF and IFNy. 100ul of PMN
suspension at a concentration 0.1x10° cells/ml. were treated with
IFNy (Sigma-Aldrich) at a final concentration 100ng/ml and/or
with recombinant G-CSF (Sigma-Aldrich) at a final concentration
500 units/ml The cells were incubated at + 37°C in CO, incibator
for 12hours. After incubation, cells were washed twice in RPMI-
1640 at 1500 rpm for 5 min. The concentration of cells was adjusted
to 0.1x10° cells/ml in RPMI-1640 supplemented with 10% FBS.
The quality of the labelling was tested in the FACScan flow cytom-
eter (Becton & Dickinson) using the FL2 scatter.

PMN attachment to autologous leukemic cells. 100pl of PMN
cell suspension and 100p1 of RFL-labelled CLL cell suspen-
sion at the same concentration of cells 0.1x10° cells/ml were co-
incubated at +37°C in CO, incibator under various regimen: in
eight combinations and two time categories (4 h and 24 h) each:
1) unstimulated PMNs with CLL cells without the anti-CD19/
CD64 bispecific antibody (BsAb); 2) unstimulated PMNs with
CLL cells and with the BsAb; 3) G-CSF stimulated PMNs with
CLL cells without the BsAb; 4) G-CSF stimulated PMNs with
CLL cells and with the BsAb; 5)IFNy stimulated PMNs with
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CLL cells without the BsAb; 6) IFNy stimulated PMNs with
CLL cells and with the BsAb; 7) G-CSF+IFNy stimulated PMNs
with CLL cells without the BsAb; 8) G-CSF+IFNy stimulated
PMNss with CLL cells and with the BsAb.

The PMN/CLL cell adhesion was analyzed with the flow cy-
tometer. The results were expressed as percentages of PMNs
with adhered RFL-positive cells in the PMN gate of a dot-plot in
the side/forward scatter ( SSC-FSC).

The data was statistically analyzed using the Mann-Whitney
non-parametric U-test.
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Results and discussion. Our results demonstrated that
even without BsAb, after 4h incubation, PMNs could form
complexes with CLL cells, whilst the addition of anti-CD19/
CD64 BsAb, in 9 out of 16 (56.25%) cases enhanced the ad-
hesion of PMNs to CLL cells (Fig. 1, p=0.049). Interestingly,
in case of a 24h incubation, compared to 4h incubation BsAb
increased the PMN adhesion to CLL cells in only 5 out of 16
cases (31.25%), e.g. the BsAb effect on phagocytosis drops
with an increase in target and effector cell co-incubation time
(Fig. 1).
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Fig. 1. Adhesion of CLL cell by PMNs upon 4h and 24h incubation without or with BsAb, n=16
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Fig. 2. Adhesion of CLL cells by PMNs, ustimulated or stimulated with G-CSF,
upon 4h and 24h incubation with and without BsAb, n=13

The very fact that BsAb didn’t induce an increase in CLL
cell binding by PMNs in 40% of cases could be conditioned by
a nonspecific binding of the target/ effector cells, presumably
through adhesion molecules (LFA-1 and ICAM-1) [13]. Indeed,
the comparison of BsAb effect on PMN/CLL adhesion after 4h
and 24h co-incubation mode revealed an adhesion increase in
only in 6 (40%) out of 16 cases (Fig. 1).

Thus, BsADb capacity to enhance PMN/CLL cell adhesion is
limited, not exceeding 56.25% for 4h.

The CD64/CD19 BsAb stimulatory capacity is greatly depen-
dant on the level of CD64 expression on effector cells. Induc-
tion of CD64 expression on PMNs requires stimulation with
cytokines such as G-CSF and IFNy [14]. Hence, we studied the
effect of PMN pre-stimulation with these cytokines on the in-
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duction of phagocytosis of leukaemic cells, mediated by BsAb.
For this purpose, the CLL patients’ PMNs were pre-stimulated
for 12h using 3 cytokine combinations: G-CSF or IFNy alone, or
combination of the two.

Our data demonstrated that pre-treatment of PMNs with either
G-CSF (Fig. 2, n=13) or IFNy (Fig. 3, n=5) did not result in
overall appreciable enhancement of the adhesion of CLL cells
by autologous PMNs. Morover, the increase in the incubation
time between the effector and the target cells did not lead to an
improved attachement of CLL cells to PMNs either. However it
must be noted that the response was heterogeneous and that in
around 30-45% of samples we did observe enhancement of the
adhesion. Further investigation is required to address the reasons
for the heterogeneous response.
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Fig. 3. Adhesion of CLL cells by PMNs ustimulated or stimulated with INFy
upon 4h and 24h incubation with and without BsAb, n=5
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Fig. 4. Adhesion of CLL cells by PMNs ustimulated or stimulated with G-CSF and INFy
upon 4h and 24h incubation with and without BsAb, n=5

We further studied possible cumulative effect of those two cy-
tokines (G-CSF and INFy) on CLL cell adhesion/absorption by au-
tologous PMNSs. Surprisingly, with both cytokines applied the abil-
ity of PMNs to attach CLL cells was largerly reduced (Fig. 4) with
rare exception. When BsAbs were used, the decrease in the attach-
ment was particularly notable after 4h incubation time (p=0.01).

We demonstrate here that anti-CD19/anti-CD64 BsAb has
limited capacity to enhance leukemic cell attachment/phago-
cytosis by autologous PMNs. This could partially be explained by
the intensity of spontaneous CLL target cell adhesion by PMNs,
as shown in Figurel, which might saturate the attachment capac-
ity of autologous PMNs. Indeed, in some cases saturation of cul-
tures with PMN/CLL complexes could be observed (approaching
100%). Spontaneous, FcR-independent ability of PMNs to adhere
to autologous CLL cells appears to be quite remarkable (Fig. 1).

In out hands, pre-treatment of PMNs from CLL patients with
cytokines G-CSF and INFy, alone or jointly did not lead to an
enhancement of the adhesion of the leukaemic cells. We have
demonstrated earlier that CD64 expression on CLL PMNs is aber-
rantly higher as compared to normal blood neutrophils [9,19]. This
could be due to their in vivo stimulation, hence in vitro treactment
with G-CSF and INFy is unable to further substantially enhance
CD64 expression on PMNs and hence — BsAb-mediated CLL cell
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adhesion. Indeed, it has been shown previously that CLL cells can
aberrantly synthesize G-CSF resulting in increased in vivo CD64
expression [15,16]. Moreover, G-CSF and IFNy joint effect may
lead to activation-induced cell death (AICD) [7,17,18] and reduc-
tion in the adhesion capacity of the effector PMNs.

It appears, that therapeutic effect of anti-CD19/anti-CD64
BsAb on enhancing attachment of leukaemic cells in CLL pa-
tients is limited and its application should be based on the as-
sessment of individual capacity of the patients’ phagocytic cells.
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SUMMARY

ATTACHMENT OF CHRONIC LYMPHOCYTIC LEUKAEMIA CELLS
BY AUTOLOGOUS POLYMORPHONUCLEAR NEUTROPHILS MEDIATED
BY BISPECIFIC ANTI-CD19/CD64 ANTIBODY

"Tsertsvadze T., 'Mitskevich N., ’Datikashvili-David I., *Ghirdaladze D., "“Porakishvili N.

!Iv. Javakhishvili Thilisi State University, Division of Immunology and Microbiology; M. Zodelava Hematology Center; Thilisi;
Institute of Haematology and Blood Transfusiology, Thilisi, Georgia; *University of Westminster, London, UK

Chronic lymphocytic leukemia (CLL) is the most common
adult leukaemia in the US and in Europe, including Georgia.
CLL presents with clonal expansion and accumulation of
CD5"CD19°CD23" cells in peripheral lymphoid organs and
tissues and in bone marrow. The disease remains incurable,
albeit there are new molecular and immunotherapy methods
currently available, which, in conjunction with chemother-
apy, lead to the “precision therapy” approach. The majority
of immunotherapies are based on the ability of therapeutic
antibodies to mobilize anti-tumour potential of immune re-
sponses. Bispecific antibodies (BsAb) are also considered in
the treatment of CLL, whereby phagocytic cells play a key
effector role in the destruction of the target CLL cells. An-
ti-CD19/anti-CD64 BsAb binds to CD19 receptors on CLL
cells and to CD64 receptors (FcyRI) on monocytes and acti-
vated polymorphonuclear neutrophils (PMNs), thus inducing
phagocytosis of the leukaemic cells.

The aim of this study was to evaluate the ability of anti-CD19/
CD64 BsAb to enhance adherence of CLL cells by PMNss, intact
or activated with G-CSF and IFNy cytokines. Membranes of the
isolated CLL cells of 16 patients were stained with Red Fluo-
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resent Linker and CLL cells were co-incubated with isolated
autologous PMNS, intact or pre-stimulated with G-CSF and/or
IFNy for 4h or 24h. The PMN/CLL cell adhesion was analyzed
with the FACScan flow cytometer by gating on PMNs with ad-
hered RFL-stained CLL cells.

The results were heterogenous. Our data demonstrate that
anti-CD19/anti-CD64 BsAb has limited capacity to enhance leu-
kemic cell attachment by autologous PMNs. This could partially
be explained by the remarkable intensity of spontaneous ability
of PMNs to adhere to autologous CLL cells. Pre-treatment of
PMNs from CLL patients with G-CSF and INFY, alone or jointly
did not enhance the adhesion of the leukaemic cells. Moreover,
G-CSF and IFNy joint effect led to the reduction in the adhesion
capacity of the effector PMNs.

It appears, that therapeutic effect of anti-CD19/anti-CD64
BsAb on enhancing attachment of leukaemic cells to PMNs
in CLL patients is limited and its application should be based
on the assessment of individual capacity of the patients’
phagocytic cells.

Keywords: chronic lymphocytic leukaemia (CLL), PMN, Bi-
specific antibody (BsAb).
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AJIFE3USI KJIETOK XPOHUYECKOM JIMM®OILIHU-
TAPHOM JEMKEMHUH IOJUMOP®OSIJIEPHBIMU
HEUTPO®UJIAMHU, OINOCPEIOBAHHASI BHUCIIE-
OUOPUYECKUMHU AHTHU-CD19/AHTHU-CD64 AHTH-
TEJAMUA

"Mepusanze T.II., 'Munxesuu H.T.,
Naruxamsuian-dasun U.I., *Tupranansze .M.,
L4ITopakumsuan H.3.

"Tounucckuii 2ocyoapemeennoiii ynugepcumem um. 1e. Jica-
saxuwieunu, Kagpedpa ummyHono2uu u Mukpoouono2uu; *l'ema-
monoauueckuil yenmp um. M. 300enasa, Tounucu; SHncmumym
eemamonocuu u mpancgysuonozuu, Tounucu, I'pysus; *‘Becmmu-
cmepckutl yHugepcumem, JIonooH, Beruxoopumanus

Xponmueckas auMmbponutapHas gerikemus (XJIJI) - mambo-
Jiee pacnpOCTPaHEHHbBIA THI JielikeMuu y B3pocisix B CLHA
u B EBpome, Bkimrowas [pysmro. XJIJI mpencrasmser coboit
mumponponupeparnBHOe 3a00NeBaHUE, XapaKTEPU3YIOIIEeCs
HaKOIUIECHHEM MOHOKIOHaNbHEIX CD19°CD5*CD23* mumdo-
IIUTOB B mepupeprdecknx MMM(POUIHBIX OpTraHaX M TKaHAX H
KOCTHOM MO3re. JTa JEHKEMHUS OCTACTCS HEU3ICUMMOM, XOTS
B HacTosIlee BpeMs pa3paboTaH IENbId psii HOBBIX MOJe-
KYJSIPHBIX U MMMYHHBIX MeTofoB Tepanuu XJIJI, xotopsle,
COBMECTHO C XHMHO-TEepamnueif, COCTaBISIOT T.H. «TOYHYIO
Tepamnuio». BonbIIMHCTBO MMMYHOTEpaNeBTHIECKUX MOAXO0-
JI0OB OCHOBAaHO Ha CIIOCOOHOCTH TEPaneBTHUECKHX AHTHTET
MOOHMIN30BaTh CIIEKTP MMMYHHBIX OTBeTOB. Ilpm neuenmm
XJIJI taxke paccMaTpuBaceTcsi MpUMEHEHHe Oucrnenuduye-
ckux antuten (BAT), nmpu sToMm darounutapHble KIETKH BBI-
MOJTHSIOT OCHOBHYIO (yHKIHIO 3ddexropa B mporecce pasz-
pymenus knetok-mumeneit XJIJI. Artu-CD19/anTn-CD64
oucnenupuUecKue aHTHTENA CBA3BIBAIOTCS C pElEnTOpaMH
CD19 na moBepxnoctu kinetok XJIJI u ¢ penentopamu CD64
(Fc-ramma-penienitop 1/FecyRI) Ha MoOHOIHMTAaxX M aKkTUBUPO-
BaHHBIX monuMop¢HosaepHBIX HelTpopmrax (IIMH), Tem
CaMBIM CTHUMYIHPYS (aroruTo3 JeHKeMHIECKUX KIETOK.

Lenpro TaHHOTO MCCIIEOBAHMS SIBHJIACH OIEHKA CIOCOOHO-
ctr auTH-CD19/CD64 6rucnennpuuecKux aHTATEN CTUMYIHPO-
Barb afaresuto XJ1JI kiretok HeHTpodHITaMU, HHTAaKTHBIMU, JINOO
akTHBHPOBaHHBIMU ITOKHHaMU G-CSF u [FNy.

XJUI kneTkw, BBIIACTICHHBIE U3 TNepuepudeckoil kposu 16
nareHToB ¢ XJIJI, MedeHble KpacHBIM (DIIIOOpPECIHPYIOIIAM
KpacuTenem, ObUTH KO-HHKYOUPOBaHHI ¢ ayTonornaaeiMu [IMH,
WHTAKTHBIMH WJIM TIPEJIBAPUTEIHEHO CTUMYIHPOBAHHBIMH IIUTO-
kuHamu G-CSF w/umu [FNy B Teuenne 4 wmu 24 gacos. CteneHb
anresun [IMH/XJIJI npoaHanu3upoBaHa C MIOMOIIBIO POTOY-
Horo nutomerpa FACScan (Becton Dickinson).

Ilony4yeHnnsle naHHBIE MOKa3bIBalOT, 4To aHTU-CD19/CD64
oucrnenmupuuecKkre aHTUTeNIa UMEIOT OTPAaHUICHHYIO BO3MOXK-
HOCTh YCWJIGHHS aAre3uHu HeHTpodumamm JeHKeMHIecKnX
KJIETOK, 4TO, IO BCEH BEPOATHOCTH, CIEAyeT OOBSICHHUTH 3Ha-
YHUTEIFHON CIIOHTaHHOW crocobHocThio [IMH mpucoenuHsATh
ayTosjoruuHsle kietku XJIJI.

IIpensapurensHas oOpadotka nurokmHamu G-CSF u INFy
MONMUMOP(HOAAECPHBIX HEHTPO(YUIOB, TOIYYEHHBIX OT MalH-
entoB ¢ XJIJI, kak BMecTe, Tak ¥ MO OTAEIbHOCTH, HE YCHUJIU-
J1a a[re3ulo JeHKeMUUeCcKuX KIEToK. bonee Toro, coMecTHoe
npumenenne G-CSF u IFNy npuBeno Kk CHIKEHUIO aAre3UBHOM
cnocoonoctr IIMH.
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Tepanesruueckoe Biausiaue antu-CD19/CD64 Gucnerudu-
YECKUX aHTUTEIl Ha YCUIICHHUE aJINe3UH JICHKEMUUECKHUX KIIETOK
Heltpodunamu y manuertoB ¢ XJIJI, mo Bceit BeposITHOCTH,
OrPaHUYEHO M €ro IMPUMEHEHWE JODKHO OCHOBBIBATHCS HA
OLIeHKe MHIUBHIyanbHoro craryca [IIMH nanuenTos.
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HAPYHEHHUE TPOOKCUJAHTHO-AHTUOKCUIAAHTHOI'O BAJIAHCA
B TKAHMU CEJIESEHKHU B YCJIOBUAX OKCIHIEPUMEHTAJIBHOT'O KAHIIEPOI'EHE3A

Copoka 10.B., Anugpuiiuyk U.51., JIuxaukwii I[1.I., ®upa JI.C., Iucanuyk H.E.

Tepnononvckuil HayuoHanbHbll Meouyunckull ynugepcumem um. UA. T'opdbauesckoco M3 Yrpaunei, Yxpauna

IIpobnema 370Ka4eCTBEHHOTO POCTA SIBIIETCS OTHOH U3 ak-
TyalbHBIX B MemunuHe H Omosoruu. HecMoTpst Ha ycmexu B
H3Y4YEeHHH NIPUYNH U 0COOCHHOCTEH OHK03a00IeBaHNil, acTOTa
1 CMEpTHOCTh OT HUX HpopoipkaeT pact [2]. HMckyccTBeHHO
HHJTYIIUPOBAHHEIE C MOMOIIBIO OIPE/IC/ICHHBIX KaHIEPOTCHOB
OITyXOJH y JIa0OPaTOPHBIX >KUBOTHBIX CO3JAIOT BO3MOXKHOCTB
JUISL HCCIIETIOBAHHS PA3IMYHBIX aCIIeKTOB KaHI[EPOTeHe3a, KOTO-
pBIe He MOTYT OBITH 2 (hEKTUBHO H3ydEHBI HETIOCPEICTBEHHO Ha
YeJoBedecKoM opraHm3Me. OHON U3 HUX SBISIETCS AUMETHII-
ruapasuHoBas Mozens. OHa sBiseTcs: Y(QPEKTUBHBIM HHCTPY-
MEHTOM JUIsl UCCIIE[IOBAHMSI MATOTCHETHIECKUX OCOOEHHOCTEH
pa3BuTHA KaHIeporenesa [20].

OHIM U3 YHHBEPCATBHBIX MEXaHI3MOB KHU3HECATEIbHOCTH
KJIETOK M TPOIECCOB, MPOUCXOSIINX B MEXKICTOUYHOM IIPO-
CTpaHCTBE, SIBIsIeTCS 00pa3oBaHue cBOOOTHBIX paaukaios (CP).
[poneccrr cBoboaHOpagukansHoro okucienus (CPO) crexyer
paccMaTpuBaTh KakK HEOOXOMMMOe MeTabOoNMYecKoe 3BEHO B
oxuciuTeNnsHoM  (pocopunmupoBannn, OHOCHHTE3e IpocTa-
IIaHIUMHOB U HYKJICHHOBBIX KHCIJIOT, B IMMYHHBIX PEaKIIHsIX
[5,6,9]. Ha cerommnst ydeHBIMH BBISBIEHA IIPsIMasi CBA3b MEXTY
onkonorndeckumu 3adoneBanusmu u CPO. Ilpomeccsr CPO,
KOTOPBIE BBIIILIH U3-MOJ KOHTPOJIST aHTHOKCHUIQHTHOH 3aINTEI,
MOTYT OBITh IPHIMHOIN CTPEMHUTEIBHOTO PAa3BUTHS KaHIEpOTe-
Hesa [8,10,11].

W3zBectHo, uto CP 006pasyioTcs B pesyinbrare HEpeKUCHOTO
OKHCJICHHS] HEHACHIIIEHHBIX JKUPHBIX KUCIIOT C PETYJINPOBaHHU-
eM (U3HIEeCKUX CBOUCTB Omonormdeckux membpan. C npyroit
ctoponsl, CPO sBiseTcss yHUBEpCaNbHBIM IaTO()U3HOIOTHYIe-
CKUM ()eHOMEHOM IIPHU MHOTHX MaTOJIOTHIECKUX COCTOSHUSX, B
YAaCTHOCTH IIPH Pa3BUTHH omyxosneii [16].

3HAYUTETBHYIO POJb B PETYISIUH MEPEKUCHOTO OKUCICHHS
mununoB  (ITOJI) wrparoT MHTHOMTOPH! CBOOOTHOpAIUKAIb-
HBIX pEaKIUil - aHTHOKCHIAHTHL. AHTHOKCHIAHTHAsl CHCTe-
Ma (AOC) obecrneunBaeT aJaNTallMOHHYIO YCTOHYHMBOCTB
opraHmsMa B meioMm u perymupyet peakmuu I1OJI Gmarona-
ps QyHKIMOHMPOBAHUIO CHCTEMBI (pEpMEHTATHBHEIX U He-
(epMEHTATUBHBIX MEXAaHH3MOB KOHTPOJS 3a COJAEpKaHHEM
aKTUBHBIX (DOPM KHCIIOpOJa, CBOOOTHBIX paJNKAJIOB U IPO-
nykroB I1OJI. Hapymenus B 3T0#l cucreme IpUBOAAT K pas-
BHUTHIO PA3IHYHBIX MTATOJIOTHH, 00YCIOBICHHBIX OKUCICHHEM
B JIMMUAAX KJIETOK ITOJMHEHACHIIIEHHBIX JKHPHBIX KHCIOT aK-
TUBHBIMH Qopmamu kuciopoxa [18,19].

© GMN

BeIcoknii ypoBeHb aHTHOKCHAHTOB B TKAHSIX OITyXOJH CIO-
coOCTByeT WX Mpoin(epaTHBHON aKTUBHOCTH. B ycmoBmsix
3JI0Ka9eCTBEHHOTO POCTA OITyXOJIb NHTEHCHBHO HaKaILUTHBAeT OHO-
AQHTHOKCHIAHTHI U3 KPOBH, 00ECTICUMBast TEM CaMbIM yCIIOBHS IS
JanbHeHIel omyxomeBoil mporpeccuu u pocta. [Ipu sTom pecyp-
col pusuonorndeckoit AOC HCTOIIAIOTCS, MPOTHBOOITYXOJIEBast
PEaKTHBHOCTH OpraHM3Ma CHIDKAeTCSI, UTO SIBJISIETCS PEAIOCHLUI-
KO JUIs TabHEHIIETo oImyxoseBoro pocra [4,13,15].

B moctymHo# aist aHanM3a HAaydHOH JIHTEepaType MpakTHde-
CKH OTCYTCTBYIOT CBEJCHUSI 00 M3MEHCHUSX CENe3eHKH, Kak
3HAMOTO MMMYHOKOMIETCHTHOTO OpraHa, B IMHAMHKE Pa3BU-
THSI OITYXOJIEBBIX IIPOIIECCOB.

Y4uThIBast BEIIIEN3I0KEHHOE, IIETBI0 HCCIIEI0BAHNUS IBUIOCH
M3y4eHHE IIPOAHTHOKCHAAHTHOTO TOMEOCTa3a B TKAaHH CEIe3eH-
KH OeJBIX KPhIC B IMHAMHKE SKCIICPHMEHTAILHO HHIYIIHPOBAH-
HOT'O KaHIIePOTeHe3a.

Marepuaa U MeToAbl. DKCIEPUMEHTAIBHOE HCCIICIOBAaHUE
BBITIOJTHEHO Ha 96 ITOJIOBO3pEINBIX OECIIOPOIHBIX OENBIX KPbI-
cax-camuax ¢ maccoii tena 175,0+4,2 1, koTopble coepKaiuch
B CTaHJAPTHBIX yCIOBUSIX BUBapHs. Bce MaHUITYISIIMH € 9KCTIe-
PUMEHTAJILHBIMH KUBOTHBIMH OCYIIECTBILUIN C COOIIOACHHEM
nonoxeHui «EBponelickoil KOHBEHIIUH O 3aLUTE MO3BOHOYHBIX
JKHBOTHBIX, UCTIONB3yEMbIX JUISl UCCIIEIOBATeIbCKUX U IPYTHX
HayJHBIX IIeNei», a Takxke comtacHO «HaywaHo-mpakTmdecknx
peKoOMeHanuil Mo COoAEepKaHUIO JTa0OPaTOPHBIX >KUBOTHBIX H
pabotsl ¢ HUMEY [12,14].

[NonomnbITHEIE KHBOTHEBIE Pa3AeNeHbl Ha CIEAYIOIIHEe TPYIIIbBL:
KOHTpOJBHAst — 12 ocoleif; HKCIIepuMeHTaIbHAsT TPYIIIa KUBOT-
HBIX C CMOJIETTMPOBAHHBIM HHIYIMPOBAHHEIM KaHIIEPOTCHE30M -
84 ocobn. JKUBOTHBIX SKCIIEPHMEHTAIFHON TPYTIIEI BHIBOAIIIN U3
HKCIIepUMeHTa depe3 Kaxaple 30 cyTok no 12 ocobeid.

WHaynpoBaHHEIH KaHIEPOTeHe3 MOJECIHPOBAIN ITyTEeM BBe-
JeHUsT AUMeTHIrHapasuHa auruapoxiuopuna (IAMI) (Sigma-
Aldrich Chemie, fAnmonus cepust D161802), mpexBapuTenbHO
Pa3BeCHHOTO (PU3UOIOTHIECKUM PACTBOPOM HATPHs XJIOPHUJA.
KanneporeHn BBOAMIN NMOAKOXHO B MEXKJIONATOUHYIO 00IAacTh
Tela JKUBOTHOTO B 7103¢ 7,2 MI/KT (B pacueTe Ha JeHCTBYIOIIEe
BemiecTBo) 1 pa3 B Henento B TeueHue 30 Henmens [17].

DKCIIepHIMEHTAIBHOE MOJIEINPOBAHNE U 3a00p CENe3eHKH
JUISL IICCIIEJOBAHUSI OCYIIECTBILUIN B OHO BpeMst cyTok (10.00-
12.00 1) B cenuaabHOM ITOMEIIEHHH TIPH TEMIIEpPaType BO3/Y-
xa 18-20°C.
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