KpunomeaumLuunuHa, KiiMHMW4YecCKasA
n IKCcnepunmeHTalibHaA
TpaHCNJIaHTOJNOINMA

VIK 615.361.018.5.013.8.281:578.832.1

cryomedicine, clinical
and experimental
transplantology

E.C. OnAceHkO*, E.B. broBko, B.B. BoAnHA, B.A. TTOHOMAPEBA

MHpuunpoBaHne >KMBOTHbIX BUPYCOM TFpunna MOCA€ MNPEABApPUTEALHOTO
BBeAeHus npenapata “Kpuouear-remokopa”.

Coobuwenune . MN3yyeHne PyHKUMOHAAbHOM AKTUBHOCTM
MMMYHOKOMMETEHTHbIX OPraHOB MbllUEN

UDC 615.361.018.5.013.8.281:578.832.1

YE.S. ONASENKO*, YE.V. BROVKO, V.V. VOLINA, V.L. PONOMAREVA

Infection of Animals With the Influenza Virus After a Preliminary
Administration of the Preparation “Cryocell-Haemocord”.

Report I. Investigation of Functional Activity

of Murine Immunocompetent Organs

YcTaHOBICHO, YTO B pe3ynbTarTe IPUMEHEHHs npemnapara “Kpuornemn-reMokopa” HabmogaeTcs: AIUTENbHBIH PO HIaKTHIe CKUH

3¢ deKT, KOTOpEIif 00eceunBaeT HEBOCIPHUMINBOCTD HCCIIEAYEMBIX )KUBOTHBIX K BUPYCY I'PHIIIA B TeUCHUE 6 MECSIIEB C MOMEHTA €TO
HMHTPaHAa3aJIbHOTO BBEACHHS. BBIsBICHO cTHMYyNUpYIOIee JeHCTBHE IperapaTa Ha MIMMYHOKOMIICTEHTHBIE OpTaHbI MBIIIEH 10 X OCIIe
3apakeHHUs BuUpycoM rpunmna. [Ipodunakrudeckoe mprMeHEHHE IMpenapara 3aMeUIsIeT TEeMIIbl pelIMKannu Bupyca. MHTepec
MIpeACTaBIIET JadbHeHIIee H3yYCHHEe MEXaHI3Ma IPOTHBOBHPYCHOTO JeHcTBHA penapara “Kpuoremi-remoxopxa’”.

Kniouegvie cnosa: MMMYHOKOMIIETCHTHBIE OPTaHbI, KOPJOBasi KPOBb, BUPYCHEHTpaIH3yomee 1eHCTBHE.

BcTaHOBIICHO, 1110 PH 3aCTOCYBaHHI Ipenapaty «Kpiouemi-reMokopy CrocTepiracThesi TpUBAIHi PO inakTHYHUHA eQeKT, SKUi
3a0e3neuye HeCIPUIHHATIMBICTD TOCIITHIX TBAPUH JI0 BipYCY TPUILY IPOTATOM 6 MICSIIiB 3 MOMEHTY HOTO iHTpaHa3aJIbHOTO BBEICHHS.
BusiBiieHa CTUMYITIOFOYA JTist Tperapary Ha iMyHOKOMIETEHTHI OpraHi MHULICH /10 Ta [icis 3apakeHHs BipycoM rpumy. [Ipodinakruuse
3aCTOCYBaHHs IIpenapary yHoBUIBHIOE TEMIIH perutikalii Bipycy. Baxnse nmopasbliie BUBYCHHS MEXaHi3My IIPOTUBIPYCHOI il penapary
«Kpiouemi-reMokopm.

Knrouosi cnoea: iMyHOKOMITETCHTHI OpraHH, KOPIOBa KPOB, BipyCHEHTpati3ytoua Jis.

It was established that a long prophylactic effect, which provided immunity of the animals investigated to the influenza virus for
6 months after the intranasal administration of the preparation “Cryocell-haemocord”, was observed. A stimulating effect of the
preparation on the mouse immunocompetent organs before and after the influenza virus infection was revealed. A prophylactic
administration of the preparation delays the rate of virus replication. A further research on mechanisms of the anti-virus effects of the

preparation “Cryocell-haemocord” is of great interest.

Key words: immunocompetent organs, cord blood, virus-neutralizing activity.

B nacrosmee BpeMsi MHOTHE aCIIEKTHI MPOOIEMBI
NpoQHIaKTHKH FPHUIIA TPEOYIOT AajdbHEHIIEero uecie-
JOBaHMsI BCJIEJCTBUE U3MEHUYMBOCTU I'€HOMA, aHTH-
TeHHBIX U OMOJIOTHYECKUX CBOWCTB BUPYCa U TIEPHO-
JUYHOTO BOSHUKHOBEHUS (depe3 4—8 JIeT) ero HOBBIX
poacTBeHHBIX BuAoOB. Co3naHue Hecnenu(puIecKux
CPEICTB MPOQUIAKTUKY TPHUIIIA SIBIISCTCS BaXKHEHIIEH
3ajadeii 60pb0bI ¢ MH(eknuel rpunma [1].

YcraHoBieHo, yTo npenapar “Kpuouenn-reMo-
KOpa~’, IpEeACTABISIOIINI COO0H KPUOKOHCEPBUPOBAH-
HYI0 CYCIIEH3HIO SAPOCOAEPKALINX KIETOK KOPAOBON
KpOBH 4eJIOBEKa B ayTOJOTMYHON Tua3me [8], oOma-
JaeT TMOcje MPeABAPUTENHHOTO BBEJACHHS CIIOCO0-
HOCTBIO HEHTpaIn30BaTh BUpYc rpurma A/Bukropust
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At present time a lot of aspects of the challenge in
influenza prevention need further studying due to the
virus genome mutability, antigen and biological
variability and a periodic emergence (in 4-8 years) of
its new cognitive species. The creation of the influenza
prevention nonspecific agents is among the most vital
tasks of the influenza infection control [1].

It was established that the preparation “Cryocell-
Haemocord”, which is a cryopreserved suspension of
human cord blood nucleated cells in autologous plasma
[8], is able to neutralize the influenza virus A/Victoria
after the preliminary administration and to provide 85—
100% survival of the animals investigated depending
on the term of the influenza virus infection [2, 7].
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u obecrieynBaeT BEDKUBAEMOCTh HCCIIEyEMBIX JKH-
BOTHBIX Ha 85—100% B 3aBUCUMOCTH OT CPOKa HHPH-
LMPOBaHMs BUpyCOM rpunma [2, 7].

Hens paboTel — U3y4YeHHE MPOTHBOBUPYCHOTO
neiictus mpenapata “Kpwuoremi-reMokopa’” Ha OCHO-
BE pe3yJIbTATOB UCCIICIOBAHMUS COCTOSHHS [ICHTPAIIb-
HOro (THMYC) W mepudepudeckux (MMMpaTHIECKUe
Y3IIBl, CeJIe3€HKa, KPOBb) OPraHOB MMMYHOJIOIHYECKOI
3aIIUTHI, JIETKAX Y IKCTIEPUMEHTAILHBIX )KUBOTHBIX,
WHQUIUPOBAHHBIX BUPYCOM T'PHIIIA B 3aBHCUMOCTH OT
CpOKa MpeiBapuTENIbHOTO BBEACHHS Mpernapara.

Matepnanbl 1 metoAbI

B skcniepuMeHTe HCIIONb30BaN 2-MECSIYHBIX Ca-
Mok Mmbliiedt muann Balb/C maccoit 18-20 1. Uccre-
JIOBaHMS BBITIOJIHSIIN B COOTBETCTBHU ¢ “OOIIMMU ITPUH-
LUMaMH SKCIIEPUMEHTOB Ha XHUBOTHBIX, 0JO0PEH-
vbivu 111 HanmonansHBIM KOHTpeccoM 10 OMO3THKE
(Kues, 2007) u corliacOBaHHBIMU C MOJOXEHUSIMHU
“EBponeiickoii KonBeHIUK 0 3alIMTe MO3BOHOYHBIX
YKUBOTHBIX, UCTIOIb3YEMBIX IS SKCIIEPUMEHTAIbHBIX
u npyrux HaydHbeIX nenei” (CtpacOypr, 1985). Bee
olepaTUBHBIC BMENIATENbCTBA HAa JKUBOTHBIX IPOBO-
JJTH TIO]T MHTJISIIHOHHBIM 3(UPHBIM HAPKO30M.

B onprthyro rpynmy O, BXOAMIIN MBIIIH, KOTOPBIM
OB BBeZICH mipemnapar “Kpuoremi-reMokopa” | KOTO-
PBIX uepe3 6 Mecs1eB HHOUIMPOBAIN BUPYCOM IPHUIINA
A/Buxropus B 103¢€ LDIOO/10: 10%.0OcTanbHBIX XKHU-
BOTHBIX pa3/eIIA Ha KOHTPOJIbHBIE TPyIIkI (110 10
MBIIIEH B KakI0H): K| — 8-MeCsS4HbIe MBI, HHPHUIH-
poBaHHBIE BUpycoM rpumnma B noze LD, = 10% K, —
MBIIIN yepe3 6 MecALeB MOoCie BBEACHUS Mpenapara
“Kpuonemn-remokopn”; K, — 8-MeCSuHbIE HHTAKTHBIE
MBIIIIH.

[Ipenapar “Kpuonenn-remokopa” 1 BUPYC BBOAH-
JIM MBIIIaM UHTpaHa3ajibHo B o0beme 0,05 mu.

BrpKHBaeMOCTh KOHTPOIMPOBAIH €XKEIHEBHO B
teueHue 10 CyTok mocie WHPHUITMPOBAHKS BUPYCOM
rpyMIa.

HItamMm Bupyca rpunmna A/Bukropus, npenocTas-
neHHbIi JIennHTpanckum nHCTUTY TOM rpurina PAMH,
mpoiien 6 nmaccaxxeid Ha OeNbIX MBIIIAX U 2 maccaxa
Ha KypHHBIX 3MOpHoHax. TUTp reMarrmoTHHUHOB UH-
(UIMPOBAaHHON AJUTAHTOMCHOM JKUIIKOCTH COOTBETCT-
BoBas 1:512, undexunonneiit Turp — 10*LD, .

Ha 7 u 14-e cyTku mocne nHQHUIIMPOBaHUS BUPYCOM
rpunna A/BukTopus y Mblliel onbiTHoH rpynmst O,
Ha 7-€ CYTKH MOcie WHPUUUPOBAHUS KOHTPOIBHOU
rpynnsl K|, a taxke rpynn K, u K, usbimanu nerkue
Y IMMYHOKOMITETEHTHBIC OpTaHbl Il UX Mopdomer-
PHYECKOTO M IUTOJIOTMYECKOTO aHaIi3a (OnpeaesieHue
Macchl OPraHOB 1 KOHLIEHTPALMH B HUX KJIETOK). Komu-
YEeCTBO KJIETOK B | MII CyCIIE€H3HH, TTOJTy9€HHOU ITOCIIe
MX TOMOTE€HH3AINH, MOJACUYNTHIBAIA C UCIIOIB30Ba-
HueM kamepsl [opsieBa [3].

Hanuune cneunguyecknx aHTUTEN K BUPYCY TPHII-
na A/BUKTOpUS B CHIBOPOTKE KPOBU HCCIETYEMBIX
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The aim of the work is investigating the anti-virus
activity of the preparation “Cryocell-Haemocord”
basing on studying the state of the central (thymus)
and peripheral (lymphatic glands, spleen, blood) organs
of immune protection and lungs in the experimental
animals infected with the influenza virus depending on
the term of the preliminary administration of the
preparation.

Materials and methods

2-month mouse females (line Balb/C), in weight of
18-20 g, were used in the experiments. The experi-
ments were carried out according to the “General ethi-
cal principles of experiments in animals”, approved by
the 3 National Congress on Bioethics (Kiev, 2007)
and coordinated with the statements of “European con-
vention for the protection of vertebrate animals used
for experimental and other scientific purposes” (Stras-
bourg, 1985). All the surgical procedures were perfor-
med in the animals under ether inhalation narcosis.

The experimental group E, comprised the mice,
which were introduced with the preparation “Cryocell-
Haemocord” and infected with the influenza virus A/
Victoria 6 months later. The virus dose was LD ;=
10. The remaining animals were divided into the control
groups (10 mice in each): C, — 8-month mice infected
with the influenza virus at the dose LD, = 10%; C,—
mice 6 months after the preparation “Cryocell- Haemo-
cord” introduction; C, — 8-month intact mice.

The preparation “Cryocell-haemocord” and the
virus were introduced to mice intranasally in the volume
of 0.05 ml.

The survival was monitored daily for 10 days after
the influenza virus infection.

The influenza virus strain A/Victoria granted by
Leningrad Institute of Influenza of Russian Academy
of Medical Sciences was passaged 6 times in white
mice and twice in chicken embryos. The hemagglutinin
titer in the infected allantoic fluid was 1:512, the infec-
tious titer was 10°LD, .

Lungs and immunocompetent organs for their mor-
phometric and cytological assay (estimating the organ
weights and cell concentrations in them) were extrac-
ted on the 7™ and 14" days after the influenza virus
strain A/Victoria infection from the mice of the expe-
rimental group E and on the 7" day after infection
from the mice of the control groups C,, C, and C,.
The quantity of cells in 1 ml of the suspension obtained
after homogenizing the organs was counted in Go-
ryaev’s chamber [3].

Occurrence of specific antibodies against the influ-
enza virus A/Victoria in blood serum of the animals
studied was determined by hemagglutination-inhibition
reaction (HAIR) with the preliminary determination
of the virus hemagglutination titer (1HAE) and the vi-
rus effective dose (4HAE) [6]. No antibodies were found
in the sera of the animals from the group C,. Occu-
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JKUBOTHBIX OTPENEISIN 10 PEAKIINA TOPMOKEHUS
remarnmotnHatuu (PTTA) ¢ mpenBapuTensHBIM yC-
TaHOBJIEHHEM remarnioTuaupytomero tTutpa (1 AE)
BUpyca u ero padoueii n1o3s1 (4 [AE) [6]. B criBopoTke
JKUBOTHBIX Tpymmbl K, 1aHHbIE aHTUTENA HE BbISB-
neHsl. Hannume Bupyca B opraHax >KUBOTHBIX M €r0O
TUTP ONPENEIAIN MO PEAaKIUU reMarrIioTHHALUN
(PTA) [6].

Craructudeckyro 00pabOTKy MOIY4YEHHBIX TaH-
HBIX OCYIIECTBISHN 110 MeToxy CThIOIEHTA C yUETOM
ko3 duirenra duinepa. J[ocTOBEPHOCTh pa3auuuii
OIEHMBAJIK C TTOMOIIBIO t-KPUTEPHUS C YPOBHEM
3HauYUMOCTH 5% [4].

Pe3yAbTaTbl M 00CyXXAeHHe

BroKrBaeMOCTh JKMBOTHBIX B ONIBITHOM rpyime O,
cocrasisna 85%, Torna kak B rpynne K, moru6mnu see.
Heo6xoauMo OTMETHTB, YTO MPONOJIKUTEIBHOCTD
KU3HM MBIIIEH 10 MX THOENIH B ONBITHOH rpynme O,
yBeJIM4MBaIach, ruOeib HacTymnajga Ha 6—8-¢ CyTKH C
MOMeHTa HHQUITUPOBAHUS, TOT/IA KaK B KOHTPOJIBHOI
rpynne K, rubens nactymana yxe Ha 3—4-€ CyTKH.
3TO CBUIIETEIBCTBYET O TOM, UTO mpernapar “Kpuoresui-
FeMOKOpJ” aKTHBHPYET MEXaHW3MBI IPOTHUBOBU-
PYCHOTO IMMYHHUTETA Ha IPOTSHKEHNUH 6 MECSIIEB ITOC-
Jie ero BBEICHMUS.

YcTaHOBIIEHO, UTO NPH 3apAXKEHUH BUPYCOM I'PHUIINa
U BBeZleHNH npenapara ‘“Kpuonemn-reMokopa” yBe-
JMYMBAIACh MAacca CEIEe3CHKH U TUM(ATHIECKUX y3-
JIOB JKUBOTHBIX, OTHAKO Macca TUMYyca (JaHHBbIE He
MPUBEICHBI) HE M3MEHsUIACh. [ Ipy 3apakeHnu BUpycoM
TPHUIIA TOCJe NMPEABAPUTENBHOTO BBEIECHUS Npena-
para “Kpuronemi-reMokopzl” Macca CeI€3eHKH BO BCe
CPOKH HCCIIeI0BaHUS ObliIa 00JIbINe, 9eM B KOHTPOIIb-
HbIx rpynnax K, u K, v He oTinyanack OT TakoBoi B
rpynne K. Macca numpaTtiieckux y3ios K 7-M CyT-
KaM pasBuTHs nHpexkuu B rpymnie O, Obu1a 10cToBEp-
HO 0OJIbIIle, YeM Y HHTAKTHBIX MBIIICH, HO HE I0CTH-
raja 3Ha4YCHUW B KOHTPONbHBIX rpymmax K, u K ; x
14-M cyTkam Macca JTUMGaTHYECKUX Y3JI0B YMEHb-
11aj1ach 10 3Ha4Y€HUH MHTaKTHBIX dKUBOTHBIX.

B 1a61n.1 nokaszaHo, 4TO pH 3apa’keHUH KUBOT-
HBIX BUPYCOM rpumma (rpynmna K, ) ymenbuianace Kie-
TOYHOCTh BCEX MCCIEAYEMBIX OpPTraHOB, KPOME CeJle-
3€HKH (II0Ka3aTeNlb He U3MEHSIICS ), U TMM(paTUIECKUX
y37I0B (TTOKa3aTelh TOCTOBEPHO BO3pPACTa).

Beenenne npenapara “Kpuomnesi-remokop” (TpyTi-
na K,) mpuBoniIo K yBETHYEHUIO KJIETOYHOCTH JIUM-
(baTruecKuX y37I0B U KOCTHOTO MO3Ta, YMEHBIIEHUIO
KOJTMY€CTBA JICHKOIIUTOB 1 9PUTPOLIMTOB; IIOKA3ATENN
KJIETOYHOCTH TUMYCa U CEeJe3€HKH HEe M3MEHSIINChH
(Tabm. 1).

Bo Bce cpoku nccnenoBaHus KOMUYECTBO JICHKOIH-
T0B B rpynne O, 6bUI0 10CTOBEPHO OOJbIIE, YEM B
rpynnax K, u K, Ho He 1ocTurano 3HayeHui MHTaKT-
HBIX KUBOTHBIX.
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rrence of the virus in the animals’ organs and its titer
was estimated by hemagglutination reaction (HAR) [6].

The data obtained were statistically processed by
the Student method taking into account Fisher’s
coefficient. Significance of differences was assessed
by the t-test with the significance level 5%.

Results and discussion

The survival of animals in the experimental group
E, was 85%, while no animals from the group C, sur-
vived. It is necessary to note that the life span in the
mice from the experimental group E before their death
increased, the animals died on the 6"-8™" day after
the infection, while the control C, animals died on the
374" day. That indicates that the preparation “Cryo-
cell-haemocord” activated mechanisms of antivirus
immunity for 6 months after its introduction.

It was shown that after the influenza virus infection
and the preparation “Cryocell-Haemocord” introduc-
tion spleen and lymph node weights increased, but
thymus weight did not change (the data are not pre-
sented). When the animals were infected with the
influenza virus after the preliminary administration of
the preparation “Cryocell-Haemocord”, spleen weight
was bigger than in the control groups C, and C, and
did not differ from that in the group C, during the whole
period of research. On the 7" day of the infection
progression lymph node weight was significantly bigger
in the group E, than in the intact mice, but did not
amount to the values in the control groups C and C,;
lymph node weight decreased to the values typical for
intact mice by the 14" day.

In Table 1 one can see that after the influenza virus
infection (group C,) cellularity reduced in all the organs
studied except spleen (the index did not change) and
lymph nodes (the index enhanced significantly).

The preparation “Cryocell-haemocord” introduction
(group C,) resulted in a rise in lymph node and bone
marrow cellularities, a decline in leukocyte and erythro-
cyte quantities; thymus and spleen cellularities did not
change (Table 1).

The leukocyte quantity in the group E, was
significantly higher than in the groups C, and C,, though
did not amount to the values of the intact animals during
the whole period of investigation.

The erythrocyte quantity in mouse blood in the group
E was significantly lower than that in the intact animals
on the 7" and 14" days of studying, but on the 7" day
it was higher in comparison with the control groups C,
and C,, and by the 14" day it was the same as the
group C, value.

The quantity of bone marrow nucleated cells in the
experimental group E, did not differ from the index of
the intact animals on the 7 day after infection and by
the 14" day reached the value typical for the control
group C..
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Konmuectso apurponu-
TOB B KPOBH MBIILIEH IpyII-
nbl O, Ha 7 u 14-e cyTku
HccieoBaHus ObUIO JOC-
TOBEPHO MEHBIIE, YEM Y
WHTAKTHBIX )KUBOTHBIX, HO
Ha 7-¢ CyTKU yBEJINYUBa-
JIOCh 10 CPaBHEHMUIO C KOHT-
ponbHbIME TpyImaMu K, u
K,, a x 14-m cyTkam He
OTINYaNO0Ch OT 3HAYEHHUS
rpynnsi K.,

KonuuecTBo simpoco-
JepKalux KIETOK KOCT-
HOT'0 MO3Ta y 3KCIIEpUMEH-
TaJIbHBIX KUBOTHBIX Ha 7-€
CYTKH ITociie MHPHUIIPOBa-
Hus B rpynne O, He 0Tiu-
4aJioch OT TIOKa3aTels WH-
TaKTHBIX JKMBOTHBIX, a K
14-M cyTkaMm JOCTHTaJo
3HAYEHUS, XapaKTepHOTO
JUTsL KOHTPOJIBHOM TpyTIIbI
K,.

Knerounocts THMYyCa
Ha 7-¢ cyTku B rpymie O,

Ta6muua 1. Cpegaue 3Ha4eHNS KOHIIEHT PALHH KJIETOK IMMYHOKOMITETEHTHBIX OPIaHOB

JKUBOTHBIX SKCTICPUMCHTAIIbHBIX I'PYTIIT

Table 1. Average values of cell concentrations of immunocompetent

organs in the animals

Hccaepyembrit
Marepuan
The material
investigated

T'pyNIbI JKUBOTHEIX MOCAE MH(MUIMPOBAHNUS, CyTKH
Groups of animals after infection, days

o, K
E C

1 1

NgVal
ax

7 14 7

AerkonuTel, X10°
KA/MA
Leukocytes, x10°
cells/ml

10,37 =+ 1,463 | 9,96 =+ 2,32!%3 6,78 = 0,8° 543 = 0,21° 12,58 += 0,33

OpUTPOIUTEI,
x107KA/MA

Erythrocytes,

x10° cells/ml

8,28 =+ 0,65'%° 6,26 = 0,45'2 56 =0,1° 6,65 = 0,4° 11,18 = 0,77

KocTrbIl MO3T,
X107 KA/KOCTH
Bone marrow,

%107 cells/bone

1,18 % 0,057'2 1,59+ 0,15'3 0,59+ 0,001° 1,38 =+ 0,08 1,06 = 0,15

Tumyc,
x10° KA/MT
Thymus,
x10° cells/mg

4,5 = 0,54*° 21,74 + 2,85'23 558 = 0,85° 7,65 = 1,6 7,17 = 0,39

Cenesenka, x10°
KA/MT
Spleen,

x10° cells/mg

1,49+ 0,061'2* 1,11 = 0,012 1,33 = 0,19 1,29+ 0,11 1,16 = 0,38

AUM@OY3AHI,
x10*kA/Mr
Lymph nodes,

11,71 = 3,32!23 6,32 = 0,49'2° 8,4 = 0,26° 17,88 = 3,37° 244 = 1,7

HC OoTJIM4aJiaCh OT IIOKa3a-

x10* cells/mg

TeJIsl JKUBOTHBIX, 3apaskeH-
HBIX BUPYCOM I'pHUIITIA, HO K
14-M cyTkam pe3ko BO3-
pacTtana u Oblia Oojee
4yeM B 2,5 pa3a O0JbIIIe Kiie-
TOYHOCTH TUMYCa y KHBOT-
HpIX rpynmsl K, (taba. 1).

Knerounocts cenesenku B rpynmne O, Ha 7-€ CyTKu
TaKKe He OTIMYAJIaCh OT IIOKA3aTeNs )KUBOTHBIX TPYTI-
bl K|k 14-M CyTKaM HCCIICI0BaHUs OH CHIDKANCS
JI0 3HAYCHUH MHTAKTHBIX KUBOTHBIX (Ta0:. 1).

Ha 7-e cyTku mocne nHGUIUPOBAHUS BUPYCOM
TPUIINA )KMBOTHBIX IPyHIibl O KIETOUYHOCT IMMpaTH-
YECKHX Y3JI0B NMPEBBIIIANA 3T 3HAYEHHE Y MBIIIEH
KOHTPOJIbHBIX Py, Kpome rpymmsl K, a k 14-m cyT-
KaM CHM)Kanach M IpeBBIIANA JUIIb COOTBETCT-
BYIOILME 3HAYEHHs KOHTPOIBLHOH rpynmsl K, (Tabm. 1).

TuTpsl BUPYCHEUTPAINU3YIOIMX AHTUTE B ChIBO-
POTKE KPOBH JKMBOTHBIX TPyIIbI K, ycTaHOBIEHBI HE
Obutn (Tabn. 2). PasButHe BUpYyCHOW HH(EKIUH Y
’KUBOTHBIX IPYIIBI K| PUBOIKIIO K TIOSBIECHUIO IaH-
HBIX aHTHUTEJ B MAKCUMAIILHOM TUTpE 1:64, a ipu 3apa-
JKCHUW BUPYCOM I'pUIITa Ha (poHe peIBaAPUTEITHHOTO
BBeeHMs npenapara “Kpuouemi-remokopn’” (rpymnmna
O,) — K pe3KoMy YBEIMYEHUIO TUTPA BUPYCHEHWTpa-
JIM3YIOUINX aHTUTEN Ha 7-€ CYTKH C MOCJIenyIoIIeH
TEHAEHLUEN K pocTy K 14-e cyTkaM Iociie 3apakxeHus
(Tabm. 2).

(p < 0.05).
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IIpumeyanue: ** — CTaTHCTUYECKH TOCTOBEPHEIE PA3IUYHUs O cpaBHeHHIO ¢ rpymamu K, K,
K, coorBercTeenno (p < 0,05).

Note: '** — statistically significant differences as compared to the groups C,, C,, C, correspondingly

The thymus cellularity in the group E, was the same
as the value of the animals infected with the influenza
virus on the 7% day, but on the 14" day it increased
drastically and was 2.5 times as much as the thymus
cellularity in the animals from the group C.,.

The spleen cellularity in the group E, was the same
as the value of the group C, animals on the 7" day, too,
and by the 14" day of investigation it decreased to the
intact animals’ value (Tablel).

On the 7" day after infection of the group E, animals
with the influenza virus the lymph node cellularity
exceeded the values in the mice of the control groups,
except the group C,, and by the 14" day it lowered
and exceeded only the control group C, value (Table 1).

No virus-neutralizing antibody titers in blood sera
in the group C, animals were registered (Table 2).
The virus infection progression in the group C, animals
resulted in emergence of these antibodies in the
maximal titer 1:64, and the virus infection progression
against the background of the preliminary administra-
tion of the preparation “Haemocord” led to a drastic
rise in the virus-neutralizing antibody titer on the 7%
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Taoauuna 2. TUTp NpOTHBOBHPYCHBIX aHTUTEN
B CBIBOPOTKE KPOBH KHBOTHBIX
9KCTIEPUMEHTAIBHBIX TPy

Table 2. Virus-neutralizing antibody titers
in the animals’ blood sera

PaCHpeAeAeHI/Ie TPYIII JKUBOTHBIX I10 TUTPY
BUpyca (%) mocae HHMUIUPOBAHUSA
Distribution of the animal groups by the virus titer
(%) after the infection
Tutp a"HTUTEA
Antibody titers O, K
E] Cl
7-e cyTKH 14-e cyTkI 7-e cyTKU
7 day 14™ day 7 day
1:32 - 14,4 28,7
1:64 14,3 - 71,3
1:128 14,3 - -
1:256 42,8 28,5 -
1:512 14,3 28,5 —
1:1024 14,3 14,3 -
1:2048 - 14,3 -

IIpu ucciaenoBaHWM OPraHOB MBIIIEH C LIENBIO
OTIpeIeNIeH s COJIep KaHus BUpyca TPHIIIA U yCTaHOB-
JICHUS eT0 TeMarnIoTHHUpYIomero Tutpa B PI'A 6b110
00Hapy>KeHO, YTO Ha 7-€ CYTKU BUPYC I'PUIIIA BbISB-
JISUICSL B JIETKUX, CEJIE3€HKE, TUMYCe U TUM(Oy3TIax B
rpynnax xuBoTHeIX O, 1 K| (Tabu. 3). B rpynmax K, u
K, BUpyc B Opranax >KMBOTHBIX BBISBICH HE OBLI.
JKUBOTHBIX C HU3KUM THTPOM
BHpYCa B OpraHaXx U KUBOTHBIX,
KOTOPBIX BUPYC B HCCIEAYEMBIX
opraHax He oOHapyXXHUBajcs,

day with the following tendency towards enhancement
by the 14" day after the infection (Table 2).

The investigation of mouse organs focused on the
influenza virus content determination and its hemagglu-
tinin titer in HAR revealed the influenza virus in lungs,
spleen, thymus and lymph nodes in the E, and C,
animals (Table 3) on the 7"day. No virus was found in
the C, and C, animals’ organs. There were more
animals with the low virus titer in their organs and the
animals without virus at all in the group E, in comparison
with the group C,. On the 14th day of the investigation
the virus was still determined in the E, animals’ organs,
but its titer was reducing. All the animals in the group
C, had died by this date (Table 3).

The preparation “Cryocell-haemocord” was disco-
vered to influence the mouse immunocompetent organs
state for 6 months after its introduction and to enhance
activity of these organs under the following influenza
virus infection. The preparation introduction leads to
the considerable rise in bone marrow cellularity, as well
as lymph node and spleen cellularities and weights,
which can be one of the factors providing a high level
of immune protection of the mouse organism under
the following influenza virus infection. The infection
of the animals against the background of the preli-
minary administration of the preparation “Cryocell-
Haemocord” caused a slight depletion of bone marrow,
thymus and lymph nodes, which can be explained by
activation of these organs in response to the virus intru-
sion accompanied by a release of immunocompetent
cells. A further progress of the infection resulted in
bone marrow and thymus activation, which manifested

Ta6auna 3. Tutp Bupyca rpunma (1o PI'A) B opranax >kuBOTHBIX

OKCICPUMCHTAJIBHBIX I'PYIIIT

Table 3. The influenza virus titer (by HAR) in the animals’ organs

ObL10 Oonpme B rpynne O, no
cpaBHenuto ¢ rpymnmoi K,. Ha

I'pyIbI JKUBOTHBIX MOCA€ HH(MHUITUPOBAHUS, CYTKA
Groups of the animals after the infection, days

14-e cyTKu HcCceA0BaHUS BUPYC o, K
ernie 0OHapyKUBaJCs B OpraHax E, C,
JKUBOTHBIX TPYIIIIBI O], HO €ro ; } ;
TUTP yMeHbLuaics. Bce KuBoT-
HBIC KOHTpOHLHOﬁ TpynIibl Kl B Aerkue CeneseHka Aerkue CeneseHka Aerkue CeneseHka
Lungs Spleen Lungs Spleen Lungs Spleen
3TOT CPOK morudmwm (tabm. 3).
YcTaHOBIEHO, YTO Ipenapar 1:2 (19,35)
« » 1:4 (21,7) . 1:2 (15) . 1:4 (19,35) .
Kpuonenn-remokopa” oka3bl- 18 (26,1) (47,4) 144 (30) (37.5) 1:8 (19,35) 1:2 (33,33)
BaeT BJIMAHHE HA COCTOSHUE 1116 (26,1) 1350 18 (30 L) 1116 (193) s o)
1:32 (26,1) 1:4 (26,3) 1:16 (25) 1:2(25) 132 (193) 1:8 (33,33)
MMMYHOKOMIIETEHTHBIX OpPraHoOB 1:64 (3,25)
MBIIICH Ha HpOT;DKeHHH 6 Me- Tumyc AnMdOy3ABL Tumyc AnMdOy3ABL Tumyc AnMdOy3ABL
CALIEB II0CJIC BBCIACHUS U IIOBBI- Thymus Lymph nodes Thymus Lymph nodes Thymus Lymph nodes
IIaeT aKTUBHOCTH 3THUX OPraHoOB 12 (33.3) 455 12 (31,25) 12 (33.33)
IIPY MOCIEAYIOLIEM 3apaKeHUU 1:1 (40) 1:4 (44,4) (49,9)* 1:2 (45,5) 1:4 (31,25) 1:4 (33,33)
B 1:2 (60) 1:8 (11,1) 1:1 (50,1) 14 (01) 1:8 (25) 1:8 (22,22)
BHPYCOM Trpumima. BBCACHUC 1:16 (11,1) = 1:16 (12,5) 1:16 (11,11)

npemnapara NpuBOJUT K CYIIECT-
BEHHOMY YBEJIMYCHHUIO KJIETOY-
HOCTH KOCTHOTO MO3ra, a TaKke
KJIETOYHOCTH U MacChl TUM(aTh-

npobnemobl

Kpuobuonorum
T. 20, 2010, Ne1

IIpumeyanne: *— Bupyc He oOHAapy)kKeH; B CKOOKax JaHO KOJIMYECTBO HMBOTHBIX (%),

HMEIOIINX JaHHBIA THTP BUpYCa.

Note: * —no virus was determined; percentage of the animals having the given virus titer

is in brackets.
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YECKUX y3JI0B, CEJIE3EHKH )KUBOTHBIX, YTO, BO3MOYKHO,
SBISIETCSI ONHUM M3 (PaKTOpOB, 00ECIIEUNBAIOIINX
BBICOKHI yPOBEHb HIMMYHOJIOTMYECKOH 3aIIUTHI Opra-
HU3Ma MBIIIEH TIPU TOCIEAYIomeM HHPUIUPOBAHIH
BHPYCOM TpuIIa. 3apakeHue KUBOTHBIX Ha (poHe
MIpeaBapUTENbHOTO BBeAeHus “Kproneni-remokopaa”
MIPUBOVJIO K HE3HAYHUTENTFHOMY UCTOIICHNIO KOCTHOTO
MO03ra, THMYCa ¥ TUM(PATHIECKHUX Y3JI0B, YTO MOXKHO
OOBSICHUTH aKTHBH3AIMEH ITHX OPTaHOB B OTBET Ha
BHEZIpEHNE BUPYCHON MH(EKIIH, COTIPOBOXK TATOIIIEHCs
BbIOPOCOM UMMYHOKOMITETEHTHBIX KIIeTOK. JlanbHel-
iee pa3BuTHE HH()EKLIUY IPUBOIMIO K aKTUBU3ALIUH
KOCTHOTO MO3ra U THMYCAa, YTO BBIPA)KaJOCh B 3Ha-
YUTEIHbHOM YBEIHUYEHUH KIETOYHOCTH KOCTHOTO MO3-
ra, KJIETOYHOCTH U Macchl TUMYycCA.

Ha ocHOBaHNU NTOTyYEHHBIX PE3YIBTaTOB MOKHO
MIPEANOIOXKUTh, YTO IPUYNHON THOETH KUBOTHBIX
rpynmsl K| SBISETCS BHICOKAs PENPOAYKIMs BUPYCa,
Toraa Kak B rpynne O, pu BBEJEHMH Npemnapara
“Kpuoliie/u-reMokopa” HaOMIOAAr0TCs CHIDKEHHE PeTl-
POIYKIIMK BUpYCa IPHIIA U OCIallIeHHe ero HH(EK-
HOHHOM akTUBHOCTU. Hambomee BeposSTHBRIM Mexa-
HU3MOM CHIKEHMS PETPOTYKIUU BHUpYCa SIBIAETCA
Oosee BBICOKasl CIIOCOOHOCTh K CHHTE3Y CHeruQu-
YEeCKUX aHTUTEI, 00YCIIOBJICHHASI aKTUBU3aLMEH Ipe-
naparoM “Kpuonenn-remokopsy” MMMYHHOH CHUCTe-
Mbl. BupycHelTpanu3yoomue aHTUTENA, BBISIBICHHBIE
B CHIBOPOTKE KPOBHU UCCIIEAYEMBIX KUBOTHBIX, IEHCT-
BYIOT Ha Hapy)XHbIe KOPHYCKYJISIpHBIE aHTUTCHBI
BHPHOHA W M30HMPATENHbHO TOJABISIIOT CIIOCOOHOCTD
BHPYCOB K PENPOAYKIINH, BCTIEACTBHE OJIOKHPOBAHNUS
HadaJbHBIX 3TAIIOB B3aMMOICHCTBHUS BUPYCa C UyBCT-
BHUTEJHHBIMHU KJIETKaMH (a1COpOIHs ¥ MPOHUKHOBE-
Hue). Kpome Toro, BupycHeHTpanu3yromue anTuTesna
CTHUMYJIUPYIOT (ParouTo3 3apakeHHBIX BUPYCOM KJle-
TOK Makpodaramu, B pe3yjibTare 4ero B IIMTOILIa3-
Me Makpogara H30IUPYyeTcss U 00e3BPEKUBACTCS
CKOIUIEHHE MH(EKIIMOHHBIX BUPUOHOB U MPOAYKTOB
KJIeTOYHOro pacnaza [5]. BuzyansHoe uccinenosanue
BBIJIETIEHHOTO TATOJIOTHYECKOTO MaTepuaia MOAT-
BEp)KIaeT NaHHOE TMpeaIoiokeHne. Jlerkue >KuBoT-
upix B rpynine K na 50-90% nopaxensl remopparu-
YeCKOH THEBMOHKEH € XapaKTepHON KapTHHOM ““orede-
HEHHS~ JIETKUX W KaeMKOW BO3IYIIHOW TKaHU II0
nepudepun. JIerkue KUBOTHBIX ONBITHON TPpymbl O,
MOpa)KE€Hbl HE3HAYUTEJBHO, BBISBIECHBI €IUMHUYHBIC
TOYEYHBbIE KpOBOM3IUAHMS. [loydeHHbIE NTaHHBIE
CBHAETEIBCTBYIOT O BBIPa)KEHHOM NPO(HIAKTH-
YECKOM JIeHCTBHH ITpenapara “Kpuonemi-remoxopa’”.

BbiBOAbBI

1. HuTtpanazanpHOe BBelleHueE npemnapara “Kpuo-
LEJII-TeMOKOpA” 00ecTiednBaeT HEBOCTIPHHUMYHBOCTD
HCCIIeTyeMbIX )KUBOTHBIX K BUpYyCY Tpumia A/BukTo-
pYs B Te€UCHHUE 6 MECSIICB.
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itself in the considerable increase in bone marrow and
thymus cellularities and thymus weight.

Basing of the results obtained one can assume that
the cause of the animals’ mortality in the group C, is a
high rate of the virus propagation, while in the group
E, after the introduction of the preparation “Cryocell-
Haemocord” a decline in the rate of the influenza virus
propagation and abatement of its infectious activity
were observed. The most plausible mechanism of the
decline in the virus propagation is a higher capability
for specific antibody synthesis conditioned by the
preparation “Cryocell-Haemocord” activation of immu-
ne system. The virus-neutralizing antibodies determined
in the blood sera of the animals investigated affect
external corpuscular antigens of a virion and suppress
selectively the virus capacity for reproduction because
of arrest of initial stages (absorption and penetration)
of the virus-sensitive cells interactions. Besides the
virus-neutralizing antibodies stimulate phagocytosis of
the virus-infected cells by macrophages, as a result of
which agglomerations of infectious virions and cell
degradation products are isolated and neutralized in
the macrophage cytoplasm [5]. The visual assay of
the extracted pathological material confirms this as-
sumption. Lungs of the C, animals are affected by
hemorrhagic pneumonia by 50-90% with a distinctive
pattern of “hepatization” of lungs and air tissue limbus
at the periphery. Lungs of the E animals are affected
slightly, there are solitary point hemorrhages. The data
obtained attest to the conspicuous prophylactic effect
of the preparation “Cryocell-Haemocord”.

Conclusions

1. The intranasal introduction of the preparation
“Cryocell-Haemocord” provides 6-month immunity of
the animals investigated against the influenza virus A/
Victoria disease.

2. The preparation “Cryocell-Haemocord” activates
the animals’ immunocompetent organs during the virus
infection progression.

3. The preparation “Cryocell-Haemocord” introduc-
tion stimulates specific anti-virus immunity, which is
confirmed by the high titers of the virus-neutralizing
antibodies in blood serum.

4. The cumulative effect of the preparation “Cryo-
cell-Haemocord” activity towards the influenza virus
lies in the considerable reduction in the virus propa-
gation, which is likely to provide the high survival of
the animals.
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