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W3yuyanu BIusiHUE NpeBapUTENBLHOIO BBeAeH! npenapara "Kpuoresi-remokopn” Ha MOphodyHKINOHATIBHOE COCTOSHUE JIETKHX,
a TaKKe MCCIIeIOBAJIM cojiepykaHue BUpyca rpuria A/BUKTopus B opranax Mbliei, HHQUIMPOBAHHBIX UM B JIETANBHOH J103¢. [lomydeHHbIe
JaHHBIE CBUJETEILCTBYIOT O NMPOTUBOBUPYCHOM AeicTBuM mpemnapara "Kpuonenna-remokopa", BelpaxaromemMcs B OTCYTCTBUU
JUCTPOPHUECKUX U HEKPOTUUECKUX HAPYLICHHUH B JIETKHX YXMBOTHBIX, HH(HIMPOBAHHBIX [1OCIIE €T0 BBE/ICHHUSI.

Kniouegvte cnosa: Mpiuy, jnerkue, MHGUIUPOBaHHE BUPYCOM TpHUIINA, IPOTHBOBUPYCHOE AeiicTBue mpenapara "Kpuoremi-

reMokopa", MOp(oJIOTHYECKHE UCCITCA0BAHMS.

BuBuanu BIuMB nomnepenHboro BBeneHHs npenapary "Kpionemr-remokopa" Ha MophodyHKIIOHAIbHUI CTaH JIereHb, a TaKOX
JOCIIDKYBaIK BMICT Bipycy rpumy A/Biktopis B opranax mumiei, indikoBanux iM B JieTanbHiil 103i. OTpuMaHi JaHi CBiI4aTh mpo
MPOTHBIpYCHY Airo mpenapary "Kpionemi-reMmokopa", sika BUSBISETHCS y BIACYTHOCTI AUCTPOQIYHAX 1 HEKPOTHYHHUX MOPYLICHD Y

JIETEHSX TBAPHH, iHPIKOBaHHX IicIIs HOTO BBEICHHS.

Knrouoei cnosa: muti, nereHi, iHdikyBaHHS BipyCcOM T'pHILY, IPOTUBIpyCHA Iis mpenapaty "Kpiomnemi-remokopa", Mopdonoriuni

JIOCIIIJIDKEHHS.

There has been studied the effect of preliminary adminstration of "Cryocell-Haemocord" preparation on morphofunctional state

of lungs, as well as there was investigated the content of influenza virus A/Victoria in murine organs infected with it in a lethal dose.
The findings testify to an anti-viral effect of "Cryocell-Hemocord" preparation, manifesting in the absence of dystrophic and necrotic
impairments in lungs of the animals infected after its introduction.

Key words: mice, lungs, infection with influenza virus, antiviral effect of preparation “Cryocell-Haemocord”, morphological studies.

[IpoBeneHHbIe HCCIETOBAHNS TOKA3AIH, YTO TIPH-
MeHeHue npenapata "Kpuonemnn-remoxopa', KOTOpbIi
SIBIISIETCS] KPHOKOHCEPBUPOBAHHOM CyCIIeH3UEH S1po-
COZIeprKaIINX KJIETOK KOP/IOBOM KPOBH YEIIOBEKA, B3Be-
MIEHHBIX B ayTOJIOTUIHOW TasMe [4], MpUBOIUT K
JOTOCPOYHOMY MpodrirakTnaeckoMy 3dekry, odec-
MEYUBAIOLIEMY HEBOCIPUUMYUBOCTD HCCIIEILYEMbIX
JKUBOTHBIX K BUPYCY TPHIINA B T€UEHHE O MECAIEB C
MOMEHTA €T0 WHTPaHa3aIbHOTO BBeACHU [1, 5].

Bbuto ycTaHOBIEHO cTUMYIHMpYIOIee NeHCTBHE
npenapara Ha UMMYHOKOMITETEHTHBIE OpTaHbl MBIIICH
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The carried-out studies have shown that application
of "Cryocell-Haemocord" preparation, which is cryo-
preserved suspension of human cord blood nucleated
cells, suspended in autologous plasma [4], results in
long-term preventive effect providing insusceptibility
by the studied animals to influenza virus for 6 months
from the moment of its intranasal administration [1, 5].

Stimulating effect of preparation on immune com-
petent organs of mice prior to and after infection with
influenza virus has been established. Further study of
antiviral effect of preparation to examine its efficiency
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0 U mocie MHPHUIMPOBAHUS BHUPYCOM TpHIIIIA.
besycnoBHbI HHTEpEC NpEACTABIACT JalibHEIIee
H3y4YeHHEe TPOTUBOBUPYCHOTO ISHCTBYA penapara Juist
OIIpe/ICNICHHUs CTENeHH ero () (EeKTUBHOCTH KaK Heclie-
IM(UIECKOTO CPENICTBA MPO(PUIAKTHKY TPHIIIIA.

Lens paboThI — OTIpeiesieHne coiep KaHus BUpyca
IpUIIa B OpraHax MbIeH, THPUIUPOBAHHBIX MOCIE
MIpeJIBapUTENBHOTO BBEIEHN NTpenapara "Kpuoneni-
reMokopn", a TaKXKe MPOBEACHNUE THCTOIOTHYECKOTO
HUCCJICOBAHUS UX JICTKUX.

Martepuanbl u metoabl

[Tamm Bupyca rpumnma A/Bukropus, KOTOpBIi ObIT
npenocrasned HUU rpunma PAMH (Canxkr-Ilerep-
Oypr, Poccust), mporen 6 maccakeii Ha OEIBIX MBIIIax
1 2 maccaka Ha KypHHBIX SMOproHax. TUTp remMarnio-
TUHIUHOB UH(PHUIIMPOBAHHON aIJTAHTOMCHOM KUIKOCTH
b1 1:512, nudexnuonnsiit Tutp — 10°LD, .

DKCIepUMEHTHI TPOBOIMIN Ha 2-MECSUHBIX OeCTIo-
POAHBIX OEJIBIX MBILIAX B COOTBETCTBUH C MOJIOKEHHUS-
mu "EBporretickoit KoHBeHIMN 0 3a1IUTe IT03BOHOYHBIX
YKHBOTHBIX, HCIIOJIB3YEMBIX JIJIsl 9KCIIEPUMEHTAITBHBIX
u apyrux Hay4yHbeix neseil”" (CtpacOypr, 1985). Bee
OIlepaTUBHbIC BMEIIATENBCTBA Ha )KMBOTHBIX, BKITFOYAs
JICKATIATALHIO, IIPOBOJIMIIH MOT MHT AISIIIMOHHBIM d(up-
HBIM HapKO30M.

OKcnepruMeHTAIbHBIC JKUBOTHBIE ObUIN Pa3eICHBI
Ha KOHTPOJIbHBIE U OTBITHBIC TPYIIIIbL:

K1 — MBI, KOTOPBIM WHTPaHA3AIBHO BBOIMIH
Bupyc rpunmna B gose 0,05 ma LD

K2 — MpImm, KOTOpeIM MHTPaHA3aJIbHO BBOIMIIN
npenapar "Kpuounemn-remoxopn” B 1osze 0,05 mur;

K3 — uHTaKTHBIC MBIIIIN;

O1 — MpIu, THQUIUPOBAHHBIE BUPYCOM TpHUIITIA
Ha 2-e CyTKM MOCJIe BBEACHUS Mpenapara;

02 — mpIy, MHOUIUPOBAHHBIE BUPYCOM TPUIIIA
yepe3 7 CyTOK IOCIie BBEJIEHHUS Mperapara;

O3 — MpIM, THQUIUPOBAHHBIE BUPYCOM TpHUIITIA
yepe3 30 cyTok mocie BBEIEHHs Mpenapara.

Kaxxnas rpynmna cocrosina u3 18 ;KMBOTHBIX.

Ha 2, 5, 7 u 10-e cyTku nocie nHOUIUPOBAHUSA
OTIPEJIEIISUIN COJIep KaHie BUPYCa B JISTKUX M CHIBOPOT-
K€ KPOBH YKHBOTHBIX BCEX AKCIIEPUMEHTAIIBHBIX IPYTIIL.

B pabote ncnonb30Baiy cTaHAapTHBIE BUPYCOJIOTH-
YECKUE U CEPOIOTHUECKHIE METOIBI MCCIIeIoBaHMi [ 3].
Haymaume Bupyca rpuria u ero TUTP B JIETKHUX U ChIBO-
POTKE KPOBH KUBOTHBIX ONPEIEIISIIN C TIOMOIIBIO peaK-
nuu remarnmotuHaun (PTA). O6beM HHTPETMEeHTOB
PT'A cocrasnsan 0,05 mu. Bo Bce myHKH m00aBiisin
taxoke 1o 0,05 Mt 1%-11 B3BECH 3PUTPOIIUTOB USIIOBEKA
rpynisl kposu I (0).

[Tonroroska nerkux k nposeneHuro PI'A Bkirouana
M3MeNbueHNE TKaH! JIETKUX HOKHUIIAMU U TIOCTIETYTO-
Y10 KECTKYIO0 TOMOT€HU3AIMIO B (PH3UOIOTHYECKOM
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as non-specific mean of influenza prevention is of evi-
dent interest.

The research aim is to determine the content of
influenza virus in organs of the mice infected after
preliminary introduction of "Cryocell-Haemocord"
preparation, as well as histological examination of their
lungs.

Materials and methods

Strain of influenza virus A/Victoria provided by
R&D Institute of Grippe of Russian Academy of
Medical Sciences (St. Petersburg) was subjected to 6
passages in white mice and 2 passages in chicken emb-
ryos. The titer of hemagglutinins of infected allantoise
fluid was 1:512, infection titer was 104LD50/1 o

Experiments were carried-out in 2 months' breedless
white mice in accordance with the statements of
"European convention on the protection of vertebrate
animals used for experimental and other purposes”
(Strasbourg, 1985). All surgical invasions in animals
including decapitation were done under inhalation ether
narcosis.

Experimental animals were divided into control and
research groups:

C1, mice intrasally administered with influenza virus
in a dose of 0.05 mI LD .

C2, mice intranasally administered with "Cryocell-
Hemocord" preparation in a dose of 0.05 ml;

C3, intact mice;

El, mice infected with influenza virus to the 2™
day after preparation introduction;

E2, mice infected with influenza virus to the 7%
day after preparation introduction;

E3, mice infected with influenza virus to the 30"
day after preparation introduction.

Each group consisted of 18 animals.

To the 2, 5% 7% and 10™ days after infection the
virus content in lungs and blood serum of the animals
of all experimental groups was examined.

In the research the standard virusological and sero-
logical methods were used [3]. The presence of influen-
za virus and its titers in lungs and blood serum of
animals was examined by means of hemagglutination
reaction (HAR). The volume of HAR ingredients made
0.05 ml. 0.05 ml of 1% suspension of human erythro-
cytes of blood group 1(0) were added to the wells.

The preparing of lungs to HAR comprised the frag-
mentation of lung tissue with scissors and following
hard homogenization in physiological solution. Homoge-
nized material was centrifuged at 1,500 rpm for 20 min.
Virus presence was assessed in supernatant liquid. The
sequence of gradual two-fold dilutions of the studied
material was made in the wells of plastic plate. Two
control wells were filled with physiological solution.
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pacTtBope. ['oMOTeHN3MpOBaHHBIN MaTepua IeHTPH-
¢yrupoBasm nipu 1500 06/mMuH B TedeHne 20 MUH.
Bupyc onpenensanu B HapocagouyHOH >kUIKOCTH. B
JyHKax IUIaHIIETa FOTOBMJIM MOCJIEN0BATEIbHbBIE
JIBYKpATHBIE Pa3BEeIEHUS MCCIEAYEMOT0 MaTepuaa.
B sxcrieprMeHT BKITIOYAITH ABE KOHTPOJIBHBIE TYHKH C
(uznonornyeckum pactBopom. [locne Baecerus 1%-i
B3BECH TPHIKJbl OTMBITBIX 3PUTPOIUTOB YEIOBEKA
CMECh B JIyHKaX aKKypaTHO MEepEeMENINBaIi U HHKY-
ouposanu B Tepmoctate rmpu 37°C B TeueHue 45 MuH.
3a TUTp BUpycCa IPUHUMAIIN MTOCIIEAHEE pa3BECHHE,
B KoTOpoM onpeaensinack PI'A He MeHee, uem Ha J1Ba
KpecTa.

J11 M3rOTOBNICHHS TUCTOJIOTHYECKUX TIPENapaToB
(parMeHTHI JIETKUX 3KCIIEPUMEHTAIBHBIX KUBOTHBIX
¢uxcupoaiu B 10%-M GpopmanuHe, pOMBIBAJIH IIPO-
TOYHOH BOJION, 00€3BOKHBAIIH B CITUPTAX BO3PACTAIO-
e KOHIIEHTPAINH, TPOCBETIISIIN B KCHITIOJIE U 3aJIH-
BaJM B apaduH. MUKpOTOMHBIE Cpe3bl TOJIIUHON 5—
7 MEKpOH M3 Napa(uHOBBIX OJIOKOB OKpaIIMBaJIM IeMa-
TOKCHJINHOM M D03WHOM IS TTOYYeHHS 0030pHBIX
THCTOJIOTUYECKHX MTPETapaToB.

Pe3yAbTatbl M 00CYyXAeHHe

B ceiBopoTke nepueprueckoil KpOBH JKUBOTHBIX
rpynmnsl K1 Bupyc onpexnensnca B8 100% ciyuaes.
MaxkcuMmanbsHbIi TUTp BUpyca cocTaBisul 1:8 y 56%
YKMBOTHBIX 3TOH IPYIIIbI Ha 2-€ CyTKH OCiIe HHPUIUPO-
BaHMA. Y KMBOTHBIX IKCIIEPIMEHTAIBHBIX TPYIIT, KOTO-
pbIM Tiepeq MHPUIMPOBAHWEM BBOJIMIIN TIperapar
"Kpunouemi-reMokop'", MaKCHMalbHBIN TUTP BUpyca
0611 1:2. BonbI10# POLIEHT B 3TUX rPYIINax COCTABIISIIA
JKUBOTHBIE, Y KOTOPBIX BHPYC TPHUIMIA B CHIBOPOTKE
riepreprIeckoii KpoBU He onpenesuics. [ lomyaenapie
pe3ynbTaThl NpencTaBieHbl B Tabd. 1.

After adding of 1% suspension of thrice washed hu-
man erythrocytes the mixtures in the wells were
accurately mixed and incubated in thermostat at 37°C
for 45 min. The last dilution, under which HAR was
found not less than by two crosses, was assumed as
virus titer.

To produce histological preparations the lung frag-
ments of experimental animals were fixed in 10%
formalin, washed with running water, dehydrated in
alcohols of ascending concentrations, cleared in xylol
and embedded into paraffin.

Microtome slices of 5—7 micron width from paraffin
blocks were stained with hematoxylin and eosin to
obtain demonstrative histological samples.

Results and discussion

In the serum of peripheral blood of the animals of
C1 group the virus was found in 100% of cases.
Maximum titer of virus made 1:8 in 56% of animals of
this group to the 2™ day after infection. In the animals
of experimental groups introduced with "Cryocell-
Haemocord" prior to the infection the maximum titer
of virus was 1:2. High percent in these groups made
the animals in those the influenza virus in serum of
peripheral blood was not found. The obtained results
are shown in Table 1.

The next research stage was determination of the
content of virus in murine lungs at various stages of
viral infection development.

Maximum hemagglutinating virus titer (1:64) was
found in lungs of 35.8% control animals to the 7" day
of development of viral infection. To the 10™ observa-
tion day the death of animals of the group C1 made
100%. It was noted the different extent of damage of
pulmonary tissue in the animals of various experimental

Ta6aumna 1. Tutp Bupyca rpuria B CEBIBOPOTKE eprudeprdecKoii KpOBU MBIIICH
Ha Pa3HbIX dTalax pa3BUTHs BUPYCHOU HHDEKIMN

Table 1. Titer of influenza virus in serum of peripheral blood of mice
at different developmental stages of viral infection

Pacr[peAeAeHI/Ie JKUBOTHBIX 3KCIIEPHUMEHTAABHBIX I'PYTII B3aBUCUMOCTHA OT TUTPA BUPYCQa, %
Distribution of animals of experimental groups, depending on virus titer, %
Tutp Bupyca
(mo PT'A) 2 cyTOK 5 cyToK 7 cyTok 10 cyToxk
Virus titer 2 days 5 days 7 days 10 days
(HAR)
o1 02 o3 K1 O1 02 O3 K1 o1 02 O3 K1 o1 02 O3 K1
El E2 E3 C1 El E2 E3 C1 El E2 E3 C1 El E2 E3 C1
Heratusmetit | o565 | 951 | 763 0 804 | 726 | 754 0 783 | 821 80 0 100 | 100 97 -
Negative
1:2 234 | 219 23,7 44 19,6 27,4 24,6 0 21,7 17,9 20 0 0 0 3 -
1:4 0 0 0 0 0 0 0 72,8 0 0 0 61,2 0 0 0 -
1:8 0 0 0 56 0 0 0 27,2 0 0 0 38,8 0 0 0 -
IIpumeuanue: “—” — Bce )KUBOTHBIC IIOTUOAIH.
Notes: “—” — all animals died.
320
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CriemyroIimM 3TarroM UCCIIeI0BaHuUs OBLIIO OTIpeIe-
JIEHWE COoJepKaHusA BHUpyca B JIETKUX MBIIIEH Ha
Pa3HbIX ATANax pa3BUTHS BUPYCHON HH(EKIIH.

MaxkcumanbHbIA reMarroTHHUPYIOIIWNA TUTP BU-
pyca (1:64) onpenensiics B erkux y 35,8% KOHTPOITb-
HBIX JKHBOTHBIX Ha 7-€ CYTKH Pa3BUTHS BHUPYCHOMN
nadexuun. K 10-m cyTkam HabmoeHUus rudenb
xuBOTHBIX Tpynnbl K1 cocrasisina 100%. HeoOxonu-
MO OTMETHTb PA3TUIHYIO CTETICHb TOPAXKESHHMSI JIET04-
HOW TKaH! y )KHBOTHBIX Pa3HBIX SKCTIEPUMEHTATBHBIX
rpynm. Jlerkue ®uBOTHBIX onbITHBIX rpynn O1 u O2
OBbUTM OPa)KEHbI HE3HAYUTEIILHO, JIMIIb U3PE/IKa BBISB-
JISUTCH TOYEYHBIE KPOBOMINMHUAHMA. MaKCUMaTbHBINA
TUTP BUpYyCa TPUIIIIA B JIETKUX MBIIIEH STUX TPYII Ha
5-e cyTku nocine uHpunuposanus Obi1 1:8. Jlerkue
KHUBOTHBIX B Ipynne O3 OblIM Opa)XeHbI B OOJIbIIEH
crenenn (10-20% moBepXHOCTH JIeTKHX). Makcu-
MaJbHBINA THTp BUpYyca rpumma 1:16 onpenemnsmcs y 4%
JKUBOTHBIX Ha 7-€ CyTKHM MocJe 3apaxeHus. Pesynpra-
TBI U3yYCHHUS NTATOJIOTMYECKOro Marepuana (JIerkue),
BBIJICIIEHHOTO Y HCCIIEYEMbIX )KUBOTHBIX, IPUBE/ICHBI
B TabuI. 2.

Ha ocHOoBaHMM TPOBEICHHBIX UCCIIEI0BAaHUN yCTa-
HOBJICHO, UTO BUpYc rpumnna A/BuxTopus He onpee-
JIsIICs Y OONBIIMHCTBA KUBOTHBIX (83,3%) rpymier O1.
OTH JaHHBIE CBUAETEIHCTBYIOT O TOM, YTO HAUOOIb-
i 3¢ GexT oT npuMeHenus npenapara "Kpuoues-
reMOKOpA" BBIABISIETCSl B O0Jiee KOPOTKUH CPOK (2-¢
CYTOK) OT €ro BBEJCHHS 10 HHPHUIIMPOBAHUS KUBOT-
HbIX. OTHAKO TTPOTUBOBUPYCHEIHN A (deKT mpemapara

groups. Lungs of the animals of experimental groups
E1 and E2 were impaired slightly, only rare local bleed-
ings were revealed. Maximum titer of influenza virus
in murine lungs of these groups to the 5" day after
infection was 1:8. Lungs of animals in the group E3
were damaged in a greater extent (10-20% of lungs
surface). Maximum titer of influenza virus 1:16 was
found in 4% of animals to the 7" day after infection.
The results of the assessment of pathological material
(lungs), isolated from the animals under investigation
are shown in Table 2.

Basing on the carried-out studies it has been estab-
lished that influenza virus A/Victoria was not found in
the majority of animals (83.3%) of the group E1. These
data testify to the fact that the highest effect of the
application of "Cryocell-Haemocord" preparation is
manifested if infection of animals was performed in a
short period (48 hrs) from the preparation introduction.
However, antiviral effect of preparation was preseved
within a month, becoming slightly weaker.

During infection of mice with adapted to them
influenza virus strains the infection process develops
in their lungs causing, as a rule, hemorrhagic pneumonia
with focal or confluent tissue "hepatization" [2]. Visual
investigation of pathological material, isolated during
experiment, confirms this. Hemorrhagic pneumonia
injury of 60-90% pulmonary tissue was found
macroscopically in animal lungs in the group C1.

Histological investigations of lung preparations in
the control groups C2 and C3 revealed almost no

Tadsmua 2. Tutp BUpyca B JIETKUX )KHUBOTHBIX, 3apayKCHHBIX BUPYCOM I'PHIIIIA IIOCTIC BBEICHUS
npenapara "Kpuoneni-remokop'", B pa3Hble CPOKH UCCIET0BAHUS

Table 2. Titer of virus in lungs of the animals infected with influenza virus after introduction
of “Cryocell-Hemocord” preparation at different terms of study

PaCHpeAeJ\eHI/Ie JKUBOTHBIX 3KCIIEPUMEHTAABHBIX I'PYIII B3aBUCHUMOCTHA OT TUTPA BUPYCa, %
Distribution of animals of experimental groups, depending on virus titer, %
Turp Bupyca
(o PT'A) 2 cyTOK 5 cyTok 7 cyTok 10 cyTok
Virus titer 2 days 5 days 7 days 10 days
(HAR)
o1 02 o3 K1 o1 02 o3 K1 o1 02 O3 K1 o1 02 O3 K1
E1l E2 E3 C1 E1l E2 E3 C1 E1l E2 E3 C1 E1l E2 E3 C1
Heratupmetit | g33 | 778 | 584 0 722 | 667 | 512 0 944 | 800 | 680 0 100 100 | 93,0 -
Negative
1:2 16,7 16,7 26,4 0 11,1 16,7 28,2 7,2 56 13,3 12,8 0 0 0 7,0 .
1:4 0 55 152 11,1 9,7 11,1 15,0 12,0 0 6,7 10,0 0 0 0 0 -
1:8 0 0 0 17,2 7.0 55 5,6 8,7 0 0 52 12,0 0 0 0 -
1:16 0 0 0 21,8 0 0 0 23,4 0 0 4,0 18,1 0 0 0 -
1:32 0 0 0 27,6 0 0 0 28,4 0 0 0 34,1 0 0 0 -
1:64 0 0 0 22,3 0 0 0 20,3 0 0 0 358 0 0 0 -
IIpumeuanue: “—” — Bce )KUBOTHBIC IIOTUOAIH.
Notes: “—” — all animals died.
321
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COXpaHs;eTcs Ha MPOTSHKEHUH 1
Mecs1ia, CTAHOBSICh HECKOJIBKO
cinabee.

[Ipu 3apaxeHun Mblmen
aTalTHPOBAHHBIMU K HUM
mTaMMaMHu BUpyca TpHUIIIa
MH(EKIMOHHBIN TpoIlece pas-
BHUBAETCS y HUX B JICTKUX, BbI-
3bIBas, KaK MpaBUIIo, reMoppa-
THYECKYIO THEBMOHHIO C OYa-
TOBBIM WJIM CIUBHBIM "oreue-
HenueM" Tkauu [2]. BusyansHoe
HcCcieJIOBaHNE MaTOJIOTHYeC-
KOTO MaTepuana, BBLAEISIeMO-
r'O B XOJIC SKCIIEPUMEHTA, MOJI-
TBEepKAaeT 3T0. MakpocKomu-
YEeCKU B JIETKUX JKUBOTHBIX
rpynmsl K1 onpenensiiocs mo-
paxxeHue reMopparudeckoit
nueBMonuer 60-90% Tkanu
JIETKUX.

IIpu rucTonoruyeckoM Mc-
CJIeIOBAaHUU TIpEnapaToB Jier-
KUX KOHTPOJBHBIX TpyII
*kuBOoTHBIX K2 m K3 Or10
YCTaHOBJICHO, YTO OHM MPAKTUYECKH HE OTIHYAINChH
MEXIy co00li: B 000UX CIlydasX ONpeAelsiaoch
HOpMaJIbHOE CTPOEHUE 3TOro oprana. Ha npenaparax
00HapyKUBAJIUCh YYACTKHU JIETKUX C pa3pe3amu
MaJeIX OpoHXO0B (puc. 1, a, 0).

ITapenxuma Jierkux umena aXypHblId BUJI BCIIE]I-
CTBHUE TOT0, YTO OCHOBHYIO MAacCy HX COCTAaBJISLIH
pa3pe3bl TOHKOCTEHHBIX KOHIEBBIX aTbBEOJISAPHBIX
MEIIOYKOB (aJibBeos). Majible OPOHXH OBLIM BBICT-
JIaHBl KyOMYECKHM 3MuTeNrneM. 3a uX cOOCTBEHHOU
000JI0YKOH 3ajieraj ciao0i IMaaKux MBI, B moaciu-
3HCTOM CJIO€ MaJibIX OPOHXOB BCTPEUAIHCH OTIIENb-
HbIe HEOONbITNE MaKeThl kene3. C yMEHBbIIEHHEM
Kanmnopa OpOHXOB KeJe3bl abCOMOTHO ncue3anu. Ma-
JIpIe OPOHXH COMPOBOXKIAIUCH OPOHXHAIBHBIMH
apTepusMU, pa3pe3bl KOTOPHIX MOCTOSHHO BCTpeya-
JIUCh OKOJIO HHX. JlerouHble BeHBI, copepKaline B
CBOMX CTEHKAaX OOJIBIIIOE KOJTMYECTBO TIIaJKUX MBIIIILI,
10 CBOEMY CTPOCHUIO OBLITH CXOXKH C apTepUSMH, HO
ITPOXOJIFITH HE3aBUCHMO OT OpOoHXOB. PecrniparopHsie
OTJIETBI JIETKUX (AIIMHYCHl) HAYMHAJINCh pecrupa-
TOPHBIMH (aJIEBEOIAPHBIMI)) OPOHXHUOJIAMH, B KOTOpPHIE
MepeXoIUIN Mepdaiiime OpoHXU. AIBBEOTSPHBIC
OpOHXUOJIBI, SBISIFOIINAECS OT/SIIaMU aluHyCca, KOTO-
phle ObUTH BHICTIIAHBI KYOMUECKAM SITUTEIIHEM 1 Yepe-
JIOBTACH C alTbBEOJISIPHBIMY BBITISTINBAHUSIMHE, IMEITH
OUCHb TOHKYIO CTCHKY. B CcTeHKaX ajibBEONSIPHBIX
MEIIIOYKOB MBIIII] YK€ He HaONroaanoch. bonbmas
4acTh CPE30B JIETKMX ObLTa 3aHATA pa3pe3amMi ailb-
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Puc. 1. Jlerkue MpImeii: a — yepe3 5 cyTok mociie BBeJeHus npenapata "Kpuomeni-
remokopa" (rpynna K2); 6 — unraktHbeie xxuBoTHbIe (rpynmna K3). Okpacka
TeMaTOKCHUIIMHOM M 303uHOM, X100.

Fig. 1. Lungs of mice: a — in 5 days after introduction of “Cryocell-Hemocord”

preparation (group C2); b — intact animals (group C3). Staining with hematoxylin and
eosin, x100.

difference between them: in both cases the normal
structure of the organ was observed. The sites of lungs
with sections of small bronchi were found in prepara-
tions (Fig. la, b).

Lung parenchyma was of laced appearance as it
was mainly composed of the thin-wall terminal alveolar
sacs (alveoli) sections. Small bronchi were layered with
cubic epithelium. The layer of smooth muscles was
located beyond the bronchi coat. In submucous layer
of small bronchi a single small gland bundles were
found. With lessening of bronchi caliber the glands
completely disappeared. Small bronchi were accompa-
nied with bronchial arteries, the sections of which were
constantly found nearby. Pulmonary veins, containing
in their walls a big amount of smooth muscles, were
similar with arteries by their structure, but were located
independently on bronchi. Respiratory regions of lungs
(acini) began with respiratory (alveolar) bronchioles
and followed by smallest bronchi. Alveolar bronchioles
being the parts of acinus were layered with cubic
epithelium, interchanged with alveolar protrusion and
had a very thin wall. No muscles were found in the
walls of alveolar bags. The majority of lung sections
were the cross-sections of alveolar pathways and
terminal alveoli which were variously extended.

Sponge-like structure was preserved in 5 days only
in small areas on the lung edge in parenchyma of the
group C1 mice; however, alveoli in these areas were
unevenly stretched, and the wall ruptures were obser-
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BEOJIAPHBIX XO/IOB 1 KOHLIEBBIX AJIbBEOJI, KOTOPbIE ObLTH
PaCTSHYTHI B Pa3HON CTETICHHU.

B napenxume nerkux mpimei rpynmnst K1 uepes 5
CYTOK TOJIbKO Ha HEOOJIBIIMX ydacTKax MO KpasMm
JIETKUX COXPAHSIOCHh Iy04aToe CTpPOCHHE, OJHAKO
aNbBEOJbl B 3TUX MeCTax ObUIM HEpaBHOMEPHO pa-
CTAHYTBI, YaCTO HAOIIONANNCH Pa3pbIBbl UX CTEHOK.
HenpeprIBHBII SHAOTENHI aJIbBEONSPHBIX KaWUISIPOB
TOJIBKO B HEKOTOPBIX MECTax ObLI coxpaHeH. B
OONBITMHCTBE CITyYaeB OH CIYUIMBAJICS M OBLI IJIOXO
BBIpakeH. B pesynbrare oTMeyan Hch 3arloIHEHHE
QJIbBEOJI KPOBBIO M MHOYKECTBEHHBIC KPOBOUIIUSHHSL.
OO6HapyXuBagach JECTPYKIHS ATBBEOJ B IICHTPAITh-
HBIX OTJIENIaX JIETKHX, uX "oneucHenne" . Bo BHyTpHIe-
FOYHBIX OpOHXaxX W OpOHXMOJAX Pa3HOTO KajauOpa
BBISIBIISUIACH JeckBaManus snutenus. CteHku OpoH-
XHaJbHBIX apTepHid U BeH ObLIIM UCTOHYEHBI, HAOJFO-
JTAJTACH CTa3bl KPOBEHOCHBIX COCYAOB. B mapenxnme
JIETKUX OTMedajach Macca HyKJIeapoB, CPelu HHUX
BCTPEYAIHMCh CETMEHTOSIJICPHBIC KJICTKH U MHOXKECT-
BO MaJIBIX TUM(OIIUTOB, CIIEIOBATENHEHO, UMETIa MECTO
MoHOIUTO-TMMpoTuTapHas nHGUIBTpamys (puc. 2).

K 10-m cyTkam nocne nHOUIUPOBAHHUS BUPYCOM
TPHIINA BCE JKUBOTHBIE 3TOM SKCIIEPUMEHTAIILHOMU TPyTI-
TTBI TIOTHOATH.

B nerxux mprmeit rpynm O1 u O2 xak Ha 5-€, Tak 1
Ha 10-e cyTku 0OHapyKHMBAIOCH HOpMaJIbHOE Ty0Oua-
TOE CTPOCHUE MAapeHXUMBbI oprana (puc. 3, a; 4, a).
OpHako ampBEOJIbI OBITM HEPABHOMEPHO TO pacTs-

Puc. 2. Jlerkue Mblmei gepes 5 cyTOK MOCHE 3apayKeHUs
JKMBOTHBIX BUpycoM rpunma (rpynma K1). OkpammuBanue
reMaTOKCHIMHOM | 303uHOM, X100.

Fig. 2. Lungs of mice in 5 days after infection of the animals
with influenza virus (group C1). Staining with hematoxylin
and eosin, x100.

ved. Continuous endothelium of alveolar capillaries was
preserved only in some areas. In the most cases it
was exfoliated and poorly manifested. The filling with
blood alveoli as well as multiple hemorrages were
noted. The destruction of alveoli in central areas of
lungs and their "hepatization" was observed. In intra-
pulmonary bronchi and bronchioles of different sizes
the desquamation of epithelium was revealed. The walls
of bronchial arteries and veins were thinned and the
stases of blood vessels were
observed. In lung parenchyma
the bulk of nucleated cells was
found, among them the segmen-
ted cells and a big number of
small lymphocytes was noted,
consequently, the monocyte-lym-
phocyte infiltration took place
(Fig. 2).

To the 10" day after infec-
tion with influenza virus all the
animals of this experimental
group died.

In lungs of mice of the groups
El and E2 the normal sponge-
like structure of organ parenchy-
ma was observed to the 5" and
10" days (Fig. 3a; 4a). How-
ever, alveoli were unevenly so-
metimes stretched, sometimes

Puc. 3. Jlerkue Mpimreii: a — yepes 5 cytok; 6 — uepe3 10 cyTok mocie 3apakeHus
BUPYCOM I'pHIIIa )UBOTHBIX (rpyria O1), KOTOpbIM 3a 2-€ CyTOK JI0 3TOTO ObLI BBEICH
npenapat "Kpuoneni-remokopa". Okpacka reMaTOKCUIMHOM U 503UHOM, X200.

Fig. 3. Lungs of mice: a—in 5 days; b—in 10 days after infection of the animals with
influenza virus (group O1), which were introduced with “Cryocell-Haemocord”
preparation 2 days prior. Staining with hematoxylin and eosin, x200.
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narrowed, and rarely (only in
some sites) the ruptures of their
walls were noted. Endothelium
of alveolar capillaries was mainly
preserved. In alveolar pathways
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Puc. 4. Jlerkue mpimeii: a — gepe3 5 cyTok; 0 — uepe3 10 cyTok mocie 3apaxxeHust
BHPYCOM T'pHIIIA )KUBOTHBIX (Tpymma O2), KOTOpBIM 3a 7 CyTOK JI0 3TOTO OB BBEICH
npenapar "Kpuonemn-remokops'". Okpacka reMaTOKCHIMHOM U 903MHOM, X200.

Fig. 4. Lungs of mice: a—in 5 days; b—in 10 days after infection of the animals with

influenza virus (group O2), which were introduced with “Cryocell-Hemocord” prepa-
ration 7 days prior. Staining with hematoxylin and eosin, x200.

HYTBI, TO CYKEHBI, pe/IKO (JIUIIb B HEKOTOPBIX MECTAaX )
HaAOIOaCh Pa3pbIBbl UX CTEHOK. DHJOTEIUH allb-
BEOJISIPHBIX KaNMJUIAPOB NPEUMYILECTBEHHO ObLI
coxpaHeH. B anbpBeonspHBIX X04ax U3peaKa oTMeva-
JINCh HEOOIBIIIHE CKOTICHIS DQPUTPOIUTOB (pHuC. 4, a).
OnuTenuii TepMUHAIBLHBIX OPOHXHMON B HEKOTOPBIX
MecTtax Obul ciymieH (puc. 3, 0; 4, 0). B mapenxume
JIETKUX OTMedasach ciiabas MOHOLUTO-TUM(OIH-
tapHasi HHGUIBTpanys. CTEHKH KPOBEHOCHBIX COCY/IOB
OBUIM HECKOJIBKO MCTOHYEHBI, B HEKOTOPHIX U3 HUX
HaOmonanuch craspl. Ha BHyTpeHHEH MOBEPXHOCTH
QJIBBEOJI U B UX MOJIOCTH BCTPEUAINCH OTHOCUTEIILHO
KPYIIHBIC KIIETKH C BKITIOUCHUSMH (DaroiiTHPOBAHHBIX
YaCTHUIl — ATbBEOJSIPHBIE MaKpoQary.

[Ipu rucTonOrnYecKoM UCCIeA0BaHUH TAPEHXUMbI
JerKux Mpimed rpynnel O3, KOTOPBIX 3apa)alu
BHpycoM rpumnma 4yepe3 30 CyTok mociie MHTpaHa-
3aIbHOTO BBeAeHUsA mpemnaparta "Kpuonemr-remo-
kopn", Ha 5-¢ u ocobenHo Ha 10-e CyTKH 0TMeUanoch
Oosee WM MeHee ry0dyaroe ee CTpoeHue. AbBEOsIp-
HbIE MEIIOYKH YacTO OBUIM CYXKEHBI, HaOIIOAAINCh
Pa3pBIBBI UX CTEHOK. DHIOTENHUI albBEOSIPHBIX Ka-
MUUISIPOB TOJBKO B HEKOTOPBIX MECTax ObIJI COXpaHEH.
B GonbmHCTBE Cily9aeB OH CIYIIMBAJICS B ObUI €J1a00
BbIpakeH. [Ipu 3TOM BBISBISUTMCH YYacTKH TapeH-
XUMBI ¢ "omeueHeHneM", e 00Hapy)KUBaJIaCh MOHO-
LUTO-TMM(pOLUTAPHAS HHPHUIBTPALIMSL, a TAKKE TUJIa-
TUPOBAHHBIC KPOBEHOCHBIC COCYIbl C UCTOHUYCHHOM
CTEHKOM, 3al0JIHeHHbIEe 3puTpounTamu. M3penka Ha-
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arare small aggregates of eryth-
rocytes (Fig. 4a) were noted.
Epithelium of terminal bron-
chioles in some sites was exfolia-
ted (Fig. 3b; 4b). In lung paren-
chyma of lungs a slight mono-
cyte-lymphocyte infiltration was
was found. The walls of blood
vessels were somewhat thinned,
in some cases the stases were
found. On inner surface of alveoli
and in their cavity a relatively
large cells were found, the alveo-
lar macrophages, having the
inclusions of phagocyted partic-
les.

Histological investigation re-
vealed more or less spongious
structure of parenchyma to the
5™ day and especially to the 10™
day in the lungs of group E3 mice
infected with influenza virus in
30 days after intranasal intro-
duction of the "Cryocell-Haemo-
cord" preparation. Alveolar sacs
were often narrowed, their walls had ruptures.

Endothelium of alveolar capillaries was preserved
only in some areas. In the most cases it was exfo-
liated and was slightly manifested. Herewith the pa-
renchyma sites with "hepatization" were appeared,
whereat the monocyte-lymphocyte infiltration was
observed, as well as dilated blood vessels with thin-
ned wall and filled with erythrocytes. Sometimes a
slight bleedings were found. Alveolar macrophages
were observed frequently on inner surface of alveoli
(Fig. 5a). To the 10™ observation day the lung paren-
chyma was slightly normalized. Alveolar sacs were
somewhere narrowed, somewhere extended. Mono-
cyte-lymphocyte infiltration (Fig. Sb) was slightly
weakened. In most cases the epithelium of terminal
bronchioles preserved its integrity.

Conclusions

"Cryocell-Haemocord" preparation significantly
reduces the titer of influenza virus in lungs and serum
of peripheral blood providing the survival of the studied
animals by 85-100%.

Preventive effect of the preparation is histologi-
cally manifested in the preservation of both sponge-
like structure of pulmonary parenchyma due to main-
tenance of the alveolar wall integrity, and endothe-
lium of alveolar capillaries and blood vessels, as well
as in the reduction of inflammatory response in the
lungs of the animals infected with influenza virus
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Omronanuch HeOOIbIINE KPOBO-
n3nusHus. Ha BHyTpeHHel no-
BEPXHOCTH aJbBEOJ YacTO
BCTPEUAIHNCH aJbBEOJISIPHBIE
Makpodaru (puc. 5, a). K 10-m
CyTKaM HaONIOJeHUs MapeH-
XHMMa JIETKUX HECKOJIBKO HOpMa-
nr30Banach. AJbBEOJSIPHBIC
MEIIOYKH MECTaMHu OBbLIN CYy-
JKCHBI, MECTAMU — PACTSIHYTHI.
Heckonbko ocnabeBana MOHO-
uTo-umponuTapHast ”HQUIBT-
pamus (puc. 5, 6). B 6ompumus-
CTBE CJIy4aeB AIUTEINNA TEPMU-
HAJIBHBIX OPOHXHOJ COXPaHII
CBOIO LIEIOCTHOCTD.

BbiBOADI

[Ipenapar "Kpuouenn-remo-
KopA" 3HAUUTEIBHO CHUXKAET
TUTP BUPYCa TPUIITIA B JIETKUX U
CBIBOPOTKE TepudepudecKon
KpOBH, oOecrieyrBas BbDKHBAC-
MOCTb HCCIEIYEMBIX KUBOT-
HbIX Ha 85—-100%.

[Ipodunaktuueckoe mencT-
BHUE Mpenapara TUCTOJOTHUYECKH BBIpa)kaeTcs B
COXPaHHOCTH I'y04YaToOro CTPOCHUsI IAPEHXUMBI JIETKHX
3a CYET COXPAHEHHs LETOCTHOCTH aIbBEOJISIPHBIX
CTEHOK, PHIOTENHs albBEOJIIPHBIX KaWUISIPOB U
KPOBEHOCHBIX COCYJIOB, a TAK)K€ B CHUKEHUHU BOCIa-
JIUTENBHOM peaKIiu B JIETKNX dKUBOTHBIX, 3apaKEHHBIX
BHPYCOM TPHUIIIIA MTOCIIE IPEABAPUTENIEHOTO HHTpaHAa-
3aJIbHOTO BBEJICHUS UM TIpernapara.

D¢ dexruBHOCTH Mpenapara "Kpuonenn-remokopa”
3aBHCHT OT BPEMEHH, KOTOPOE MPOIILIO C MOMEHTA ETO
WHTPaHA3aJIbHOTO BBEACHUS JI0 NHPUIIMPOBAHHS JKH-
BOTHBIX. [Ipodunaktuyeckoe neiicTBHe mpemapara
TeM 3¢ eKTUBHEE, YeM MEHbBILE BPEMEHHU MPOXOAUT
C MOMEHTA €ro BBEACHHUS JI0 3apakCHUs KUBOTHBIX
BupycoM rpunma. OnHako B TeueHne | mecsma 3ToT
3 dexT coxpanseTcs.

Heo0xonumo nocnenyroiiee U3yueHUE MEXaHU3-
MOB IIPOTUBOBHPYCHOTO IeHCTBH Ipenapara "Kpuo-
LIEJUI-TEMOKOPA" /I €r0 UCIIOIb30BAHNS KaK HecTe-
IM(UIECKOTO CPENICTBA MPOPHUIAKTHKY TPHIIIIA.

Nutepatypa
1. bBposko O., YepHoycosa C., Kenmskosa |. Houin imyHobGiono-
riYHUA NPOTMBIPYCHMI nNpenapaT KOpAOBOI KPOBi MOANHUN —
"Temokopa" // Monogpb i noctyn 6ionorii: 36ipHuk Te3 IV
MixxHapopn. Hayk. KOH(. cTyaeHTiB i acnipaHTiB. — J1bBiB,
2008.— C. 297-298.
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Puc. 5. Jlerkue Mpimieii: a — uepe3 5 cyTok; 6 — uepe3 10 cyTok mocie 3apakeHus
BUPYCOM T'pHITIa )XKUBOTHBIX (Tpymia O3), KoTopsiM 3a 30 CyTOK /10 3TOTO ObLT BBEJICH
npemnapat "Kpuoremi-remoxopa”. Oxpacka reMaTOKCHIMHOM U 3031HOM, X200.

Fig. 5. Lungs of mice: a—in 5 days; b—in 10 days after infection of the animals with

influenza virus (group O3), which were introduced with “Cryocell-Haemocord” prepa-
ration 30 days prior. Staining with hematoxylin and eosin, x200.

after preliminary intranasal administration of the
preparation.

Efficiency of "Cryocell-Haemocord" preparation
depends on the time passed from the moment of its
intranasal introduction prior to infection of the animals.
Preventive effect of the preparation is the more
efficient, the less time passed from the moment of its
introduction prior to the infection of the animals with
influenza virus. However during a month this effect
has been kept.

The following study of the mechanisms of antiviral
effect of "Cryocell-Haemocord" preparation for its use
as non-specific mean of influenza prophylaxis is
necessary.
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