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Report Il. Investigation of Morpho-Functional State

of Murine Immunocompetent Organs

W3ydeHo BIMsHIE IPEeABApUTEILHOTO BBeACHHS Ipemnapara “Kpuonemi-remoxopn’” Ha MopdodyHKIMOHATIBEHOE COCTOSHHE JIETKHX,

TUMYCa, TUM(PATHIECKUX Y3JI0B U CEIEe3CHKH XHBOTHBIX, HHOUIMPOBAHHEIX BHPycOM rpumma A/BukTopus B jgeTanbHOH mo3e.
[Nomy4eHHble MaHHBIE CBHIECTENBCTBYIOT O MPOTHBOBHPYCHOM JeHcTBHH mpemnapaTa “Kpuoremr-reMokopn”, BeIpaXkalomeMcs B
OTCYTCTBHH JUCTPOPUISCKHUX U HEKPOTUUESCKUX HAPYIICHNH, COXpAaHEHHH KJICTOYHBIX CTPYKTYP B OpraHaX IMMYHOJIOTHIECKON 3aIITUTHI
1 JIETKHX XUBOTHBIX, HHOUIUPOBAHHEIX BUPYCOM I'PHIIIIA.

Kniouesvle cnoga: My, TAMYC, THM(baTHIECKUE y3IIbl, CEIIE3€HKa, JIETKIE, HHPHUIIMPOBAHIE BUPYCOM I'PHIIINA, TPOTHBOBHPYCHOE
nelicTBue npemnapara “Kpunonemn-reMokopa”, MOp($OIOTHIECKIE HCCISJOBaHNS.

BuBueHO BIUIMB MONEPEIHBOTO BBEACHHS Npenapary “Kpionemi-remokopn” Ha MOppODYHKIIOHATBHIIA CTaH JIETCHb, TIMycCa,
TiM(paTHIHAX BY3JIiB 1 ceJIE31HKU TBApHH, siKi Oyiu iH}ikoBaHi BipycoM rpuiry A/Bikropis B netanpHii 10o3i. OTpuMaHi 1aHi cBig4aTh
PO MPOTHUBIPYCHY [ito mpemnapary “Kpionemi-reMokop’”, sika BUSIBISETHCS Y BIACYTHOCTI AUCTPO(PIUHUX i HEKPOTHYHHUX MOPYIICHB,

30epeKCHHI KINITHHHUX CTPYKTYP B OpTaHaX iMYHOJIOTIYHOTO 3aXHCTY Ta JIETCHSX TBapHH, sIKi OynH iH(iKOBaHI BipyCOM T'PHUITY.
Knrouoei cnosa: i, Timyc, TiMbaTH4HI By3Jd, Cele3iHKa, JITeHi, iH)iKyBaHHS BipyCOM I'pHITY, IPOTUBIPYCHA JIis Ipenapary

"Kpiouemi-remokop", MOpQOIOTiYHI TOCITIPKEHHS.

The influence of a preliminary administration of the preparation “Cryocell-Haemocord” on morpho-functional state of lungs,
thymus, lymph nodes and spleen of animals infected with a lethal dose of the influenza virus A/Victoria was studied. The data obtained
attest to an anti-virus activity of the preparation “Cryocell-Haemocord”, which manifested itself as absence of dystrophic and necrotic
injuries, maintenance of cell structures in organs of immune protection and lungs of animals infected with the influenza virus.

Key words: mice, thymus, lymph nodes, spleen, lungs, the influenza virus infection, anti-virus activity of the preparation

“Cryocell-Haemocord”, morphological studies.

B nacTosmee Bpems rpunm sSBIseTCsS HanOoiee
pacrpocTpaHeHHBIM HHGEKITHOHHBIM 3a00JIeBaHEM,
KOTOPOE PETUCTPUPYETCS Ha BCEX KOHTHHEHTaX. [ pumnm
0CTaeTCsl HEKOHTPOIMPYEMOI M MaJIOyIIPaBIAEMON UH-
(bexumelt BCeICTBHE OTCYTCTBUS JEHCTBEHHOM CHC-
TEMbI ero NpoQuiakTHKU. HempepriBHAs n3MeHUYH-
BOCTb BUpYCa I'PUIIIA PE3KO CHIKACT PE3yNbTaThl BaK-
nuHONpouIakTuku. Kpome Toro, n3-3a BEICOKOH CKO-
POCTH pacmpoCTpaHEHHUS U OTPOMHBIX MacImTaboB
TPHUIIIO3HBIX AMHUIEMHUI HE BCETAa YIaeTcsl CBOEBpe-
MEHHO OpPTraHU30BaTh MACCOBBIE TPUBUBKH. TpaIuIHOH-
Hasi HHTEP()EPOHONPOPUIAKTUKA 1 BBEICHHE UMMY-
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At present the influenza is the most widely-spread
infectious disease, which is registered on all the conti-
nents. The influenza remains an uncontrollable and
badly regulated infection since there are no efficient
preventive measures for it. Continuous variability of
the influenza virus depreciates results of vaccine pro-
phylaxis. Besides, large scale vaccination cannot be
always organised in time because of high rates of exten-
sion and enormous scopes of the influenza epidemics.
The traditional interferon prophylaxis and immuno-
globulins administration do not provide a reliable pro-
tection against virus infections either [2].
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HOIIOOYJTMHOB TaKKe He 00ECTIeUNBAIOT HAZEKHOM 3a-
LIUTHI OT 3200JI€BaHNH BUPYCHBIMU HHGEKIUAMU [2].

[pu pazBuTHH BUpycHON HH(EKIK OONbIIOE 3HA-
YEHHE UMEET HCXOJHOE COCTOSHNE NMMYHHOM CUCTE-
MBI opranu3Ma. B gacTHOCTH, HEMaTOBa)XKHYIO POJIb
B 00eClieYeHNH TPOTUBOBUPYCHOW 3allIUThI UTPAIOT
T-1uM OIHTEL, KOTOPBIE SBIISIOTCS OCHOBHBIMHE (DaK-
TOpaMH JTUKBHIAINN BUPYCHH(PHUINPOBAHHBIX KIIETOK.
B dhopmupoBannn muToTokcHueckux T-mumMboIuToB
n T-xenmepoB ydacTBYIOT IEHTPAIbHBIN (TUMYC) U
nepuepruyecKue OpraHnbl IMMYHOJIOTHUECKOH 3aIIUThI
(cenesenka u nUMQaTUUECKUE Y37bl), OT COCTOSHHS
KOTOPBIX 3aBHCHT Pa3BUBAIOLIUIICS B OpraHU3ME MPO-
TUBOBUPYCHBIM MMyHUTET [1]. Ilpu TsKEOM Tede-
HUU TPUIIA IPOUCXOJUT YTHETEHNE HMMYHHOM CHC-
TEMBI, UTO MOXET MPUBECTH K PA3BUTHIO CEPHE3HBIX
OCJIOKHEHUH, B YaCTHOCTH K MEPBUYHON BUPYCHOU
reMOpparnuecko MHEeBMOHUH, KOTOpasi XapaKTepH-
3yeTcsl BBICOKOH CMEpPTHOCTHIO [2].

[Tpu nzyuennu cBoiicTB pazpadoranHoro B UTTKuK
HAH VYkpauns! npenapara “Kpuonemnn-remokxopa”,
KOTOPBIH MpeAcTaBsieT cO00H KPHOKOHCEPBUPOBAH-
HYI0 CYCIIEH3HIO SIPOCOAEPKALINX KIETOK KOPAOBON
KpOBH YE€JIOBEKA, B3BEILICHHBIX B Ay TOJIOTMYHOM T1a3Me
[7], mokazaHO ero mpoduIaKTHYECKOE NESHCTBUE TIO
OTHOIIIEHHUIO K BUpycaM rpunma. B vactHocTH, 3apa-
JKEHHE MBILIEH JIeTaIbHON 1030 BHpyca rpummna
A/BUKTOpHSI TOCIIE PeIBapUTEIHLHOTO BBEACHUS ITpe-
mapara He BBI3BIBaNIO WX rubdenu [3, 6]. Bo3moxHo,
YTO MPOTEKTUBHBIE CBOMCTBA npenapara “Kpuoien-
TEMOKOPX”~ CBSI3aHEI C BO3JCHCTBHEM Ha OpPTraHbl NM-
MYHHOHW CHCTEMBI, TaK KaK B €70 COCTAB BXOST IIUTO-
KUHBI, TOPMOHBI, BUTAMHHBl 1 MHKPOXJIEMEHTHI B
¢$uznonornuecKu coaJTaHCUPOBAHHOM COOTHOIICHUH
[4, 8].

Henb pabotel — n3yuernne MoppoyHKIHOHATE-
HOTO COCTOSIHUSI OPIaHOB KMMYHOJIOTMYECKOM 3aIlUThI
(TMMyca, TUMQaTHIYECKUX Y3J0B U CEIE3CHKH), a
TaKKe JIETKUX )KUBOTHBIX, MHOULIUPOBAHHBIX BUPYCOM
rpura A/BUKTOpHS TOCIIe IPeIBapUTEILHOTO BBEIC-
Hus npenapara "Kpuonemi-remoxopx'.

Matepnanbl 1 metoAbl

OKCIIEpUMEHT NPOBOJUIN HA CAMKaX MBbIIIEH
nuann Balb/C maccoit 18-20 1, KOTOphIE COCTaBHIN
cienyomue rpynsl (1o 10 >KUBOTHBIX B KaXJ10M):

1 — BBenenue npenapara “Kpuonemnna-remoxopsa”
(KOHTpOIIB);

2 —uH(pUIUpoBaHUE BUpycoM rpummna A/Bukropust
B JIIL, o (KOHTPOJIB);

3 —BBeneHue npenapara "Kpuouemi-reMmokopn" u
WHOUIHPOBaHUE Yepe3 6 MecsIeB BUPYCOM IpUIa
A/Buxrtopus B JIJI . (ombIT).

[Ipenapatsl BBOAWIM MBIIIAM HWHTpaHa3ajibHO B
oobeme 0,05 M.
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An initial state of immune system is of vital impor-
tance when a virus infection propagates. Particularly
T-lymphocytes, which are the main factors in elimina-
tion of virus-infected cells, play a significant role in
anti-virus protection. Central (thymus) and peripheral
(spleen and lymph nodes) organs of immune protec-
tion, on the state of which the development of an anti-
virus immune response depends, take part in forma-
tion of cytotoxic T-lymphocytes and T-helpers [1].
When the influenza course is severe, immune system
is supressed, that may result in bad complications, in
particular primary virus hemorrhagic pneumonia fol-
lowed by high mortality levels [2].

The preparation “Cryocell-Haemocord” elaborated
in the Institute for Problems of Cryobiology and
Cryomedicine of the National Academy of Sciences
of Ukraine, which is a cryopreserved suspension of
human cord blood nuclear cells in autologous plasma
[7], was shown to exert a prophylactic effect towards
the influenza viruses. Notably the infection of mice with
a lethal dose of the influenza virus A/Victoria after the
preliminary administration of the preparation did not
lead to their death [3, 6]. It is possible that protective
properties of the preparation “Cryocell-Haemocord”
are due to its influence on immune system organs, as it
contains cytokines, hormones, vitamins and microele-
ments in the physiologically balanced ratio [4, 8].

The aim of the work is investigating the morpho-
functional state of immune protection organs (thymus,
lymph nodes and spleen) as well as lungs of animals
infected with the influenza virus after a preliminary
administration of the preparation "Cryocell-Haemo-
cord".

Materials and Methods

The experiment was performed in mouse females
(line Balb/C) with the weight of 18-20 g, which were
divided into the following groups by 10 animals in each:

1 — introduction of the preparation "Cryocell-
Haemocord" (control);

2 —infection with the influenza virus A/Victoria at
the LD, (control);

3 — introduction of the preparation “Cryocell-
Haemocord” and infection with the influenza virus
A/Victoria at the LD - 6 months later (experiment).

The preparations were introduced to mice intrana-
sally in the volume of 0.05 ml.

The experiments were carried out according to the
“General ethical principles of experiments in animals”
approved by the 3" National Congress on Bioethics
(Kiev, 2007).

Histological analysis of lung and immunocompetent
organ parenchyma was performed 6 months after the
introduction of the preparation as well as on the 7®
and 14" days after the influenza virus infection.
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OKCIIEpUMEHTHI NPOBOJUIN B COOTBETCTBUU C
“OO0mMMH PUHLIUIIAMH 3KCIIEPUMEHTOB Ha KHBOT-
HBIX”, onoOpennbiMu 111 HarionansHBIM KOHTpeccoM
o 6uoatrke (Kues, 2007).

I'ncTonormdeckuii aHamu3 MapeHXUMBI JETKUX U
MMMYHOKOMITETEHTHBIX OPTraHOB )KUBOTHBIX OCYTIECT-
BIISUTH 4epe3 6 MecsIeB [Oociie BBEIEHHUS Ipernapara,
a Takke Ha 7- u 14-e cyTku nocie HHUIUPOBAHUSI
BHPYCOM T'PHIIIIA.

B rpymme 2 x 10-m cyTkaM Bce )KHBOTHBIE IOTHOA-
JIY, TO3TOMY THCTOJIOTHYECKOE UCCIIEJ0BAaHUE OPTaHOB
YKUBOTHBIX NMPOBOAMWIN TOJBKO Ha 7-€ CYTKH IOCIIe
UH(ULIPOBAHMSL.

J1J1s1 THCTONIOrMYECKOT0 aHANIN3a OPraHbl JKUBOTHBIX
¢ukcupoBanmu B 10%-M HelTpansHOM (QopMaInHe,
MIPOMBIBAJTH B IPOTOYHON BOAE, 00E3BOKUBAJIM B CIIUP-
Tax BO3pacTaoIlell KOHIIEHTPAINH, TPOCBETIISIN B
KCUJIO0JI€ U 3anuBaii B apadus. Cpessl u3 mapaduHo-
BBIX OJIOKOB TOJNIIUHONW 6—8 MUKPOH OKpamiuBaId
TeMaTOKCHIMHOM F 503WHOM JUISI TIOJTyYEeHUsI 0030PHBIX
THUCTOJIOTHYECKUX TIPENapaToB [S] u m3ydaau ¢ Imo-
MOIIIBIO CBETOBOTO MHKPOCKOTIA.

Pe3yAbTathl M 00CyXXAeHHe

Tumyc. Ilpu THCTOJIOTHYECKOM HCCIEIOBAaHUU
THMyca MBbIIIEH rpynnsl 1 yepe3 6 mecsies mocie
BBeJIeHUs npenapara “Kpuonenn-reMmokopa” HaOIo-
JTAJIOCh HOPMAJIbHOE CTPOEHHE ITOro opraHa. beiino
COXpaHEeHO JIOJBIAaTOe CTpOoeHue xene3bl. KopkoBoe
BEIIECTBO J0JIeK HHPUIBTpHpoBaHO T-mrmMbormramu,
KOTOpPBIE TYCTO 3alONHSUIA MPOCBETHI CETEBUIHOTO
AMUTENNAIBHOTO ocToBa (puc. 1, a). B moakamcymsip-
HO¥ 30HE KOPKOBOTO BEIIECTBA TUMYCa OOHAPYKEHBI
KpYIHBIE TponudepupyIoue TMMQOUIHbIE KIECTKH.
Mo3roBoe BEIIECTBO 0JIEK COAEPHKAI0 MEHBIIEE KO-
JUYECTBO TUM(POUUTOB. B cpeaneit ero 4acT BBISB-
JIEHBl eIMHUYHBIE CIOUCTHIE Tenbla [accans, npea-
CTaBISIOIIKE COOOH ANHUTEINaIbHbIE JeTeHEPUPYIO-
1I1e KIETKH. B KOpKOBOM M MO3rOBOM BELIECTBE TH-
Myca 4acTO BCTPEUYAINCh Makpodary.

B TIMyce )KUBOTHBIX TPYIIIHI 2 HA 7-€ CYTKH OTME-
YeHbl WHBOJIOTHUBHBIE U3MEHEHUS, CONPOBOXKIAI0-
LIMEeCs] YMEHbIIEHUEM KOJIMYecTBa JUM(OLUTOB,
0COOCHHO B KOPKOBOM BELIECTBE, [10SBICHUEM JIUIIH-
HBIX BKJIFOYEHUH B COCMHUTEIIbHOTKAHHBIX KJIETKAX,
U pa3BUTHE XKUPOBOW TKaHU B cenrtax. B nmanHom
ciydae BpeMeHHas (OBbICTpas MM aKUUACHTaIbHAas)
HWHBOJIOLHUS 00yCIIOBJICHA BO3/IEHCTBUEM Upe3BbIUaii-
HO CHJIBHOT'O pa3ApaskUTels — MH(HLIUPOBAaHUEM BUPY-
coM rpurnmna. Takas cTpecc-peakius COlpoOBOKIaIach
MacCOBOW THOENbI0 JINM(POLUTOB, B PE3YyIbTaTe Yero
IPaHMUIAa MEXy KOPKOBBIM M MO3TOBBIM BEILIECTBOM
Onl1a MeHee 3aMeTHOH (puc. 1, 0). BersiBieHs! paspac-
TaHUE 3MUTEINAITBHON CTPOMBI, YBEIMUYCHHUE KOJIU-
YecTBa CIOMCTBHIX SMUTEIHAIbHBIX Telel ['accans
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In group 2 all the animals were dead by the 10"
day, that is why histological analysis was performed
only on the 7" day after the infection.

For histological analysis the animals' organs were
fixed in 10% neutral formalin, washed in running wa-
ter, dehydrated in ethanol at increasing concentrations,
defecated in dimethylbenzene and embedded in paraf-
fin. Sections from paraffin blocks at the width of 6—
8 um were stained with hematoxylin and eosin to ob-
tain survey histological smears [5] and studied with
light microscopy.

Results and discussion

Thymus. Histological analysis of thymus of the mice
from group 1, which had been introduced with the prepa-
ration “Cryocell-Haemocord” 6 months earlier, showed
that the structure of the organ was normal. Lobular
structure of the gland remained intact. Lobe cortical
substance was infiltrated with T-lymphocytes, which
filled densely lumens of retiform epithelial hull (Fig. 1a).
Large proliferating lymphoid cells are found in the sub-
capsular zone of thymus cortical substance. Medul-
lary substance of lobes contained less lymphocytes.
Solitary lamellar Hassall's corpuscles, which are epi-
thelial degenerating cells, were seen in its middle part.
Macrophages were often observed in cortical and me-
dullar substances of thymus.

Involutory changes accompanied by a decline in the
lymphocyte quantity especially in cortical substance,
occurrence of lipid inclusions in connective-tissue cells
and development of adipose tissue in septa were noted
in thymuses of the animals from group 2 on the 7" day.
In this case temporary (fast or accidental) involution is
attributed to the effect of an extremely strong stimu-
lus, the influenza virus infection. Such stress response
was accompanied by large scale death of lymphocytes,
as a result of which the border between cortical and
medullar substances became less visible (Fig. 1b).
Epithelial stroma enlarged; the quantity of lamellar epi-
thelial Hassall's corpuscles increased (a sign of de-
generation of cortical substance cells); the quantity of
macrophages also increased.

When thymuses of the mice from group 3 being
studied on the 7™ day after the infection, enlargement
of cortical substance zone was observed; the border
between cortical and medullar substances was visible.
Epithelial retiform hull of the gland was clearly seen.
Herewith dilated inter- and intralobular arteries were
noted. Numerous blood vessels sometimes containing
erythrocytes and capillaries formed a thick network in
cortical substance (Fig. 1c). Larger and lighter nuclei
of stroma reticuloendothelial cells and numerous dark
small nuclei of lymphocytes were distinguished in
medullar substance tissue. Hassall's corpuscles were
seldom found. The largest lymphoid cells (lymphoblasts)
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(mpu3HaK nerpaganuy KIEeTOK MO3-
TOBOT'O BEIIECTBA), a TAKKE MaKpO-
(aros.

[Ipu nccnenoBaHNM THMYCA MBI-
el Tpymisl 3 Ha 7-€ CYTKH TI0CIe
WHOUIMPOBAHUS HAOTIONAIN YBEITH-
YeHHe 30HBI KOPKOBOTO BEIIECTBA U
TpaHUILy MKy KOPKOBBIM M MO3TO-
BBEIM BEIIECTBOM. UETKO Ompeemsii-
Cs1 JIIUTENHUATBHBIA CETYATHIA OCTOB
xene3bl. [Ipu 3TOM BBISBIIEHBI pac-
IIUPEHHBIC MEX- U BHYTPHIOJIBKO-
BbIe apTepun. MHOTOYHUCIICHHbBIC
KPOBEHOCHBIE COCYIIbI, THOT1A COZEP-
JKaIlKe SPUTPOIUTHI, U KalTUILISPBI
00pa30BBIBAIIN TYCTYIO CETh B KOp-
KOBOM BemiecTBe (puc. 1, B). B Tka-
HU MO3TOBOTO BEIIECTBA pa3inya-
nuch 0oJiee KPYIHBIE W CBETIbIC
sIIpa PETHKYIIOH/I0TENNATIHBIX KIle-
TOK CTPOMBI U1 MHOTOYHUCIICHHbBIC
TEMHBIC MEJIKHE SA/1pa INM(OIUTOB.
Tenbua ["accanst BCTpeyauch O4E€Hb
peaxo. Haubonee kpymHble JHM-
(dounnpie kimeTku (TUMGOOIACTHI)
rpouQeprupoBaly U 1aBajv HOBbIC
reHepanuy JTUMQOIUTOB, YTO CBH-
JIETeNTbCTBOBAIO O PEreHepaluu u
OOHOBJICHUHU TUMYCA.

Ha 14-e cyTku B TEMYCE MBITIIEH
rpymnsl 3 HaOMIOIa M yBEInICHNE
30HBI KOPKOBOT'O BEIIIECTBA, HHPHIIb-
TpupoBaHHoro T-nmumdonuTamu,
KOTOPHBIE T'YCTO 3aITOJTHSIIH MPOCBE-
THI AMUTEINAILHOTO KapKaca xxene- B
3bl. B mogkancynsipHoi 30He KOpKo-
BOTO BEIIECTBA BISABIICHBI KPYITHBIC
nponrdepupyromme TMMGOOUIHbIE
KIIETKH — TUM(OOIacTbl, KOTOPBIC
00HaPYKUBAJIMCh TAKXKE B IIIyOUHE
KOpPKOBOTO BemiecTsa (puc. 1, T). Xo-
pOIIO BUIHBI dHAOTEIHAIbHBIE
KJIETKH MHOTOYHCIEHHBIX T'€MO-
KallWJUIPOB, KOTOPBIE CO3/IAI0T Te-
MaTOTKaHEBOW Oapbep, Mmpenoxpa-
Haromui quddepeHnupyronmecs
nTuM@OIUTHl OT U30BITKA aHTUTEHOB. BhIsBIeHA
XOPOIIO pa3IuyuMas TPaHUIA MEXKIY KOPKOBBIM U
MO3roBbIM BemecTBOM. [locinennee umeno Ooinee
CBETIIYI0O OKPACKYy BCJEICTBHE COJECP)KaHUS 3HAUU-
TEJIbHO MEHBIIETO KOoJIn4yecTBa JUMGONUTOB. B
CpeIHel YacTH MO3TOBOTO BEIECTBA ONPEIESISLIUCH
HEMHOTOYHCIICHHBIE BApbUPYIOLIHE 10 (hopMe TelbIia
T'accans.

YcTaHOBIEHO, YTO MPEIBAPUTEIHLHOE BBEACHUE
npenapara “Kpuoremi-reMokopa’ MBIIIaM, BITOCIET-

x400.
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Puc. 1. Tumyc mpieii: a — yepe3 6 MecsIeB MOCiIe BBEIACHUS Mpenapara
"Kpwuonemi-remokopa'"; 6 — 3apa)keHHbIX BUPYCOM rpuIia (Ha 7-€ CyTKH); B —
3apa’keHHBIX BUPYCOM TpHIINa uepe3 6 MecAIeB ITociie BBEACHHS ITpenapara (Ha
7-e CYyTKH); T — 3apa)KCHHBIX BUPYCOM T'PHIIIIA Yepe3 6 MECSIICB ITOCIIC BBEICHHS
npemnaparta (Ha 14-e cytkn). Oxpacka reMaTOKCHIMHOM H 303UHOM. X400.

Fig. 1. Mice thymuses: a — 6 months after the administration of the preparation
"Cryocell-Haemocord"; b — infected with the influenza virus (the 7* day); ¢ —
infected with the influenza virus 6 months after the administration of the prepa-
ration (the 7% day); d — infected with the influenza virus 6 months after the
administration of the preparation (the 14" day). Hematoxylin and eosin staining.

proliferated and yielded new generations of lympho-
cytes, which attested to renewal and regeneration of
thymus.

On the 14th day in thymuses of the animals from
group 3 cortical substance zone enlarged, it was infil-
trated with T-lymphocytes, which filled densely lumens
of the gland epithelial hull. Large proliferating lymphoid
cells, lymphoblasts, were found in the subcapsular zone
of cortical substance as well as in the depth of cortical
substance (Fig. 1d). Endothelial cells of numerous
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CTBHUHU MH(PUITIPOBAHHBIM BHPYCOM TPHITIA, TPEAOXPa-
HSIET MX TUMYC OT JUCTPOYUIECKUX M HEKPOTHIECKHIX
W3MEHEHHH, OUEBUIHO, 32 CUET MOTEHIIMPOBAHUS IIPO-
nudepaury TUMQOUIHBIX KIETOK U COXPAaHEHHS
MUKPOLUPKYJISHN 3TOTO OpTraHa.

Jumghoysnwl. I'ucTonornueckoe uccieqoBaHue
TM(OY3JI0B MBILLIEH KOHTPOIBHOH IrpymIis! | oKa3ano
UX HOpMaJibHOE cTpoeHue. OT COeTMHUTETbHOTKAHHOM
KarcyJbl BOTyOb TUM(]OY3JI0B OTXOMUITN TPaOeKyIHl,
oOpa3syroliue onopHkIi kapkac. CTpoMa TUMQOy3JI0B
COCTOSIJIa M3 PETUKYISIPHOW TKaHU. JImM@oruTh
KOPKOBOTO BellecTBa TMM(OYy3TI0B 00pa30BbIBAIIN pa3-
JUYHBIE 110 (hopMe U pa3MepaM CKOTIICHHS — BTOPHY-
HbIE y3€JIKM WJIH (OJUITUKYIBI, KOTOPbIE MECTaMH
CIIMBAJIMCH B MAacChl HeONpeneneHHol Gpopmel. BayT-
PH HEKOTOPBIX JIUM(POUIHBIX Y3EIKOB BBISBICHHI 00-
Jiee CBETJIbIE YYaCTKH — FTepPMHUHATUBHBIC PEAKTHBHbIE
LEHTPHI (LEHTPHI PA3MHOXKEHHS ), B KOTOPBIX OOHApY-
KEHO MHOTO OOJIBIINX U CPETHUX JIUM(OLIUTOB, a TaK-
e MakpogaroB. B rimy0okoit 30He KOpsI TUM(Oy3I10B
OTPENCISUTNCH TUIOTHBIE TU((Y3HBIE CKOTUICHUS
TUMQOIUTOB — THMYC3aBUCHMAs! TTAPAKOPTHKAIbHAS
30Ha. OCHOBY MapeHXHMBI MO3TOBOTO BEIECTBA y3-
JIOB COCTABJISUIA MO3TOBBIE TSXKH — JICHTOBH/IHBIE CKOTI-
JIEHUS MaTBIX TUM(OUUTOB (puc. 2, a). Mexay gouu-
KyJlaMH, TpaOeKyJaMH U MO3TOBBIMU TsDKaMH OBLIH
BUIHBI O0JIee CBETIIbIE IPOCTPAHCTBA — CUHYCHI (KOp-
KOBBIE M MO3TOBBIE IPOMEXKYTOUHBIE ), 00pa30BaHHbIE
PETHKYJISIPHOM TKaHBIO, C HEOOIBIINM KOJHYECTBOM
JTUMQOIUTOB B IPOCBETE.

B num¢oysnax KMBOTHBIX Ha 7-€ CYTKH IOCHE
3apa)XeHHs BUPYCOM rpuina (rpymia 2) IporuCcXOauin
MATOJOTUYECKHE U3MEHEHUS: B LICHTPAIILHON YacTH
muMpaTraeckue GoILTHKYIBI, KOTOPhIE MECTAMU CJIU-
BallUCh B MAacChl HEONpeAeleHHOW (GOpMbI, UMENH
CKOTUICHUSI (DarolUTHPYIOMNX KIETOK (peaKTHBHBIC
LIEHTPHI). DTO YKA3BIBAIO HA BEICOKYIO PEaKTUBHOCTH
TMQaTHIeCcKuX (HOITMKYIOB IIPU HHTOKCHKAITUH Opra-
HHU3Ma, 0COOEHHO BUPYCHOTO IpoUCXOKaeHUs. Kpome
TOr0, HaOIIOaNach TWIATalusl KPOBEHOCHBIX COCY-
noB muMdoysnos. [Ipu 3Tom 0OHapyKUBaIMCH MHO-
KECTBEHHbIE KPOBOM3IHUAHUS (pHC. 2, 0), KOTJa KPOBb
U3 COCYIOB U3JIMBANIACh B UX CHHYCBI, TJI€ 4aCTO OIpe-
JEJSUTACH SPUTPOLUTEI, YTO XapaKTEPHO IpHU BOCIIA-
JUTEJBHBIX MpoIieccax.

B kope ;M oy3noB Meblieid rpymiis 3 Ha 7-€ CyTKH
Ha0II01a10Ch 0OJIBIIOE KOTMYECTBO INM(AaTHIECKIX
(homukymnos, Haxonsauiuxcs Ha Il u I cragusx pas-
Butus. Ha Il ctanuu y numdarndeckux QpoyiuKynos
LEHTPBI pa3MHOXKEHHUsT ObLITH KPYITHEE M COJCPIKAIH
OosiblIee KOJIMYECTBO MUTOTUYECKH ACTISIIIUXCS KIle-
Tok simMponoaTndeckoro psana (ot 10 u 6onee Ha cpe-
3e). LlenTpanbHas gacTh (oJuIHMKyna OblLIa CBETION
(puc. 2, B). Anig crpoeHust tuMQpaTudecKux GOJUTHKY-
noB III craguu pa3BuTHUs XapakTepHBI MOSIBICHUE
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hemocapillaries, which form hemotissue barrier pro-
tecting differentiating lymphocytes against antigen ex-
cess, were clearly seen. The border between cortical
and medullar substances was plainly distinguishable.
The latter was lighter because of a considerably less
quantity of lymphocytes. Hassall's corpuscles of vary-
ing shapes were few in number in the middle of medullar
substance.

It was established that the preliminary introduction
of the preparation “Cryocell-Haemocord” to mice
thereafter infected with the influenza virus protected
their thymuses against dystrophic and necrotic changes,
perhaps due to potentiation of lymphoid cell prolifera-
tion and maintenance of microcirculation in the organ.

Lymph nodes. Histological analysis of lymph no-
des of the mice from group 1 showed their normal struc-
ture. Trabecules forming support skeleton stretched
from connective tissue capsule deep into lymph nodes.
Lymph node stroma consisted of reticular tissue. Lymph
node cortical substance lymphocytes formed clusters
varying in shapes and sizes, secondary nodules of fol-
licles, which fused in some places in masses of indefi-
nite shape. Lighter areas, germinative reactive cen-
tres (proliferation centers), which comprised a lot of
large and average lymphocytes as well as macropha-
ges, were revealed inside some of lymphoid nodules.
Dense diffusive lymphocyte clusters were observed in
the deep zone of lymph node cortex, thymus-depend-
ent paracortical zone. Medullar strands, ribbon-like clus-
ters of small lymphocytes, made the basis of node
medullar substance parenchyma (Fig. 2a). Lighter
spaces, sinuses (cortical and medullar intermediate)
formed by reticular tissue with few lymphocytes in lu-
mens were seen between follicles, trabecules and me-
dullar strands.

On the 7" day after the influenza virus infection in
lymph nodes of the animals (group 2) pathological
changes occurred: in the central part lymph follicles,
which fused in some places in masses of indefinite
shape, had clusters of phagocytizing cells (reactive
centers). That indicated a high reactivity of lymph fol-
licles during the organism's intoxication, especially of
virus ethiology. Besides, lymph node blood vessel dila-
tation was noted. Herewith numerous hemorrhages
(Fig. 2b) were found, when blood shed from vessels
into their sinuses, where erythrocytes were often dis-
tinguished, which is typical for inflammatory processes.

On the 7" day in lymph node cortex of the mice
from group 3 a lot of lymph follicles at developmental
stages Il and III were observed. At stage II in lymph
follicles proliferation centers were larger and contained
more dividing mitotically cells (10 and more in a sec-
tion) of lymphopoietic series. The central part of a fol-
licle was light (Fig. 2¢). Occurrence of a “corona” from
small lymphocytes around light centers and a certain
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"KOpOHBI" M3 MaJlbIX JTHUM(OIUTOB
BOKPYT CBETJIBIX IIEHTPOB U HEKOTO-
poe yMeHbIlIEHHE KOJIMYECTBa MH-
TOTHUYECKH ACSLINXCS KIETOK, a
TaKKE MOJIOJBIX KJIETOK TMM(OIIOd-
THYeCKOro psiga. Bee ato cBuze-
TEJILCTBOBAJIO 00 MHTEHCU(UKALINN
pereHepaTHBHBIX IPOLIECCOB B JINM-
(doysnax.

Ha 14-¢ cytku B numdoysnax
MBIIIeH TPyNnbl 3 HAOIOJATNCH
MPUOCTAHOBKA pEereHepaTUBHBIX
MIPOIIECCOB U HOPMAITU3AIHS CTPYK-
Typsl. B kope mumdoy3nor oOHapy-
KHUBAJMCh TUM(paTHuecKue Qomm-
KyJbl | craguu passutus (hopmupo-
BaHMUs LEHTPOB Pa3MHOXKEHHS),
KOTOpbIE HUMeJIN HEOOIBIION LIEHTD,
COCTOSALIMH MPEUMYIIECTBEHHO 3
MOJIOJBIX KJIIETOK TUM(ONOITHYEC-
KOro psizia ¢ 0a30(MIIbHOM HIUTOILIA3-
Moi. IT03TOMy 3TH UEHTPBI BBITIIS-
nenu OoJiee TEeMHBIMH. B HUX BBISIB-
JICHBl €JMHUYHBIE MUTOTHYECKU
Jlensiurecs KieTku. Bokpyr Heko-
TOpBIX (DOJUIMKYJIOB OOHAPYKH-
BaJIach “KOpoHa’ U3 MaJbIX TUM(O-
LUTOB, YTO XapaKTEPHO AJIS CTAIUN
OTHOCHTENILHOTO TOKOS (pHC. 2, T).
B kpoBeHOCHBIX coCyIax U KanuyLIsi-
pax BHYTPU MO3TOBBIX TKaHEH JINM-
(hOy3710B 3pUTPOLUUTHl HE OBLIU
BBISIBJICHBI. XOPOILO ONPEEIISIINCH
PETHKYJIO3HIOTEIHATIBHBIE “Oepe-
roBbIe” KJIIETKH, 00pa3yIOIINe CTCH-
Ky CHHYCOB.

Takum o0paszoM, mpoduiakTu-
4geckoe JeiicTBIe Ipenapara “Kpuo-
[IeJI-TEeMOKOP~ MPOSBISIETCS B
HMHTEHCU(UKALNHU pereHepaTUBHbIX
[po1eccoB B IMM(Oy3aax HHOULH-
POBaHHBIX BUPYCOM I'PHIIIA MBIILIEH
U HOpPMAJIM3aLUHU CTPYKTYPBI 3THX
OpraHoB yxe K 14-M cyTkam.

Cenesenka. I'ncTonorudeckoe
HUCCJICIOBAHUE CEJIC3CHKH MBIIICH

&

o

n

L
]
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Puc. 2. Jlumpoyzis! Mbleii: a—yepes 6 Mecs1eB NociIe BBEACHU IIperapara
"Kpuonemi-remokop'"; 6 —3apakeHHBIX BUPYCOM TpHIlNa (Ha 7-€ CyTKHN); B —
3apa’keHHBbIX BUPYCOM TpHIINa uepe3 6 MecsleB MoCie BBEJCHUS Mpenapara
(Ha 7-e CyTKM); T — 3apa)XEHHBIX BHPYCOM TpHIIIa depe3 6 MecsueB mocie
BBezieHus npenapara (Ha 14-e cytkn). OKkpacka reMaTOKCHIIMHOM U 03HHOM.
x400.

Fig. 2. Mice lymph nodes: a — 6 months after the administration of the prepa-
ration "Cryocell-Haemocord"; b — infected with the influenza virus (the 7
day); ¢ — infected with the influenza virus 6 months after the administration
of the preparation (the 7" day); d — infected with the influenza virus 6 months
after the administration of the preparation (the 14" day). Hematoxylin and
eosin staining. x400.

rpynmnsl 1 uepes 6 MecALeB MociIe BBEAECHUS ITpenapa-
Ta "Kpuouemn-remokops'", mokas3ano ee HOpMaJIbHOE
CTpO€HHUE. BHYTpb OT COEIMHUTENTPHOTKAHHOM KaIlCy-
JIBI OTXOAWIIM TPAaOEKyIbl CeNe3eHKU, KOTOPBIE B TIIYy-
OOKHX €€ YacTsIX aHACTOMO3HPOBAIHN MEXAY COOOM.
CoOTHOIIIEHUE KPACHOW 1 O€JIOM MyJIbITbI CABHHYTO B
CTOPOHY KpacHOW MyJbIIbI, COCTOSIIEH U3 PETUKY-
JIAPHOM TKaHU C PACcMOJI0KEHHBIMU B HEW KJIIETOUHBIMU
3JIeMEHTaMU KPOBH W MHOTOYHCIEHHBIMH KpPOBE-
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decline in the quantity of dividing mitotically cells as
well as young cells of lymphopoietic series are typical
for lymph follicle structure at developmental stage I1I.
All above-mentioned attested to intensification of re-
generative processes in lymph nodes.

On the 14" day in lymph node cortex of the mice
from group 3 regenerative processes ceased, and the
structure became normal. Lymph follicles at develop-
mental stage I (formation of proliferation centers),
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HOCHBIMH COCYJaMH, TJIaBHBIM 00pa3oM, CHHYCOH/I-
Horo THma (puc. 3, a). 3T0 CBUAETETHCTBOBAJIO O HOP-
MaJbHOM KpOBEHAIOJHEHUH opraHa. B pacnonoxen-
HBIX MEX]Ty CHHYCAMH ITYJIbITAPHBIX TAKAX BHISBICHBI
ouaru rasMonurorenesa. JinmdonaHas Tkans (Oenas
MyJblIa CeNIe3€HKM) pacioaranach B aABEHTULINH €€
apTepuii B BHJIE IIAPOBHUIHBIX CKOTUICHUN WIIH YIUTH-
HEHHBIX JTUM(PATHIECKIX BIaraiuil (TuMQaTniecKue
(dommKynbr). B HEX IPOXOIHIIN IIEHTpATbHBIE aPTEPUH,
KOTOpPbIE pachojiaraiuch dKCHeHTpudHO. OT TUM-
(darndyeckunx (HOJIINKYIOB OTXOIUIIN TEMOKATUILISIPBI
IO HATIPABIICHHIO K KPaeBbIM CHHYCaM KPacHOH MyJib-
mbl. B muMdarrdeckux GoInmKyiax MOXKHO pa3IHIHTh
TPH HEYETKO pa3rpaHUuEHHbIC 30HbI: IIepHapTEPUAIT-
HYIO (LIEHTP Pa3MHOXKEHUS ), MAHTUHHBIN CIIOH U Kpae-
BYIO (MaprHHAIBHYIO).

UYepes 7 cyTOK B cele3eHKE MbIIIEH Ipynnsl 2,
3apaKeHHBIX BUPYCOM I'PHUIIIA, IPH THCTOJIOTHYECKOM
HCCIIEIOBAaHUHN BBISIBIICHBI XapaKTEPHbIE IS OCTPBIX
WHOEKINA U3MEHEHHUS: TOTHOKPOBHUE, SKCCYIALMS U
WHQUIBTpAIWs JTEHKOIUTAMH MYJIBITHI CETIC3EHKH, TPO-
nudepanus B-mumpo01acToB B IEHTpax pa3MHOXKE-
Hus pommukynos (puc. 3, 0); cKorIeHus MaKpodaros
¢ paronuTUPOBAHHBIMHU JTUM(OIIUTAMY HITH UX (par-
MEHTaMHU B BUJC XpPOMOQWIBHBIX TEJell, JiereHepa-
THBHBIE 1 HEKPOTHUECKHE H3MEHEHHS CO CTOPOHBI TKa-
HEBBIX 3JIEMEHTOB MYJIBITBI U (DOJUTHKYIIOB.

B cenesenke Mblei rpyninsl 3 Ha 7-e cyTKu Oenast
yJbIia Ipeodiafaia HaJ KpacHOH, YTO CBUIACTEIbCT-
BYET O pa3paskeHUH TUMQPOUTHON TKaHN aHTUT'CHAMH.
B MHorOuMCneHHBIX TUM@aTHdecKuX (HOILTUKYIax
Ppas3iInyaNuch: nepruapTepruaibHbIe 30HbI (LIEHTPHI pa3-
MHOKEHUS ), 3aHUMAIOIIne HeOObIIIHe y9acTKu (oJi-
JIMKYJIa OKOJIO apTEPHOJIbI; MAHTUIHBIH CIIOH CO CIIOUC-
THIM PAacCIoOJIOKeHHEeM Majbix T- u B-nmumdoruTos,
KOTOpBIE 00pa3yIoT “KOPOHY’’, PACCTIOCHHYTO IIUPKYIIIP-
HO HANpaBIICHHBIMU TOJCTBIMH PETHUKYISPHBIMH
BOJIOKHAMH; KpaeBasi 30Ha, NMPEJICTABISIONIAas co00i
[IEPEXOAHYI0 00J1aCTh MEXK Ty O€JION M KPaCHOH MyJib-
noii (puc. 3, B). LleHTpBI pasMHOXKEHHUS (POJIIMKYIIOB
COCTOSUTH M3 PETHKYJISIPHBIX KIIETOK W MPOJU(EpH-
pyromux B-mumpobnacToB. 3neck ke 0OHAPYIKEHBI
HeOonbInue ckorieHus: Makpodaros. KpacHas mynena,
3aHMMAOIAsl OTHOCHTEIHHO HEOONBIIYIO IJIOMIAb,
cojieprkaia OOJbIIOe KOIHYECTBO TeMOKAMILISAPOB.

IIpu uccnenoBanum CEeNE3E6HKNA MBIIICH TPYIITHI 3
Ha 14-e CyTKH yCTaHOBIIEHA HOPMaJIH3AIIH €€ CTPOoe-
Husl. TpabeKynbl cele3eHKH, OTXO/ISIINE OT COCAHHU-
TEJPHOTKAHHOMN KallCyJbl BHYTPh U B TIIYOOKUX €€
4acTAx aHaCTOMO3HPYIOIINE MEXAy co0oi, mpejc-
TaBJICHBI IPEUMYIIECTBEHHO J1aCTUICCKUMH BOJIOK-
HaMH, TaK Kak Karcyla u TpaOeKyiIbl COCTaBISIOT
OIIOPHO-COKPATUTEINLHBIH armapat cene3eHku. Kpac-
Hasl ITyJIbI1a peooinaaia Haj 6enoid. OCHOBY ITYIBITBI
COCTaBIIsJIa PETUKYISApPHAs TKaHb, 00pa3yrolnas ee
cTpomy. B agBeHTHIIMM apTepuii, TPOHU3BIBAIOIINX
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which had small centers consisting of predominantly
young cells of lymphopoietic series with basophilic cy-
toplasm, were found in lymph node cortex. That is why
these centers looked darker. Solitary cells dividing
mitotically were revealed in them. A “corona” from
small lymphocytes, which is typical for the stage of
relative quiescence, was visible (Fig. 2d). No erythro-
cytes were noted in blood vessels and capillaries in-
side lymph node medullar tissue. Reticuloendothelial
Kupffer's cells forming sinus walls were plainly distin-
guished.

Thus, protective activity of the preparation “Cryo-
cell-Haemocord” manifests itself as intensification of
regenerative processes in lymph nodes of mice infected
with the influenza virus and as normalization of the
structure of these organs as early as by the 14" day.

Spleen. Histological analysis of spleens of the mice
from group 1, which had been introduced with the prepa-
ration “Cryocell-Haemocord” 6 months earlier, showed
their normal structure. Spleen trabecules anastomos-
ing among themselves in deep parts of spleen stretched
from the connective tissue capsule. The ratio between
red and white pulps was shifted towards red one con-
sisting of reticular tissue with blood cells and numer-
ous blood vessels, mainly of sinusoid type, in it (Fig. 3a).
That attested to a normal blood filling of the organ.
Loci of plasmocytogenesis were revealed in pulpal
strands located between sinuses. Lymphoid tissue
(spleen white pulp) was situated in adventitia of its ar-
teries in the form of sphere-like clusters or in elon-
gated lymph sheaths (lymph follicles). Central arteries
located eccentrically stretched in them. Hemocapilla-
ries stretched from lymph follicles towards red pulp
marginal sinuses. Three unclearly discriminated zones
could be distinguished: periarterial one (proliferation cen-
ter), mantle layer and marginal zone.

On the 7" day histological analysis revealed typical
for acute infections changes in spleens of the mice
infected with the influenza virus (group 2): plethora,
exudation and infiltration of spleen pulp with leukocytes,
proliferation of B-lymphoblasts in follicle proliferation
centers (Fig. 3b); clusters of macrophages with phago-
cytized lymphocytes or their fragments as chromophilic
corpuscles; degenerative and necrotic changes in pulp
tissue elements and follicles.

On the 7" day in spleens of the mice from group 3
white pulp dominated over red one, that attests to irri-
tation of lymphoid tissue by antigens. In numerous lymph
follicles one can distinguish periarterial zones (prolif-
eration centers) holding little areas of the follicle around
the arteriole; a mantle layer with lamellar disposition
of small T- and B-lymphocytes, which formed a “co-
rona” stratified with circularly directed thick reticular
fibers; a marginal zone constituting transitional area
between red and white pulps (Fig. 3c). Follicle proli-
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Puc. 3. Cene3enka MpIIIei: a — yepe3 6 MecsIeB MOcie BBEJCHUS Ipemapara
"Kpuonemi-remokopn'"; 6 — 3apakeHHBIX BUPYCOM TpHIIIa (Ha 7-€ CyTKH); B —
3apakeHHBIX BUPYCOM TPHIIINA yepe3 6 MecsleB IOCie BBEACHUS Mpernapara
(Ha 7-e CyTKHM); T — 3apa)XCHHBIX BHPYCOM TpHIINa depe3 6 MecsaleB mocie
BBeJIeHUS npenapata (Ha 14-e cyTku). OKpacka reMaTOKCHIMHOM U 03MHOM.
x400.

Fig. 3. Mice spleens: a — 6 months after the administration of the preparation
"Cryocell-Haemocord"; b — infected with the influenza virus (the 7% day); ¢ —
infected with the influenza virus 6 months after the administration of the prepa-
ration (the 7" day); d — infected with the influenza virus 6 months after the
administration of the preparation (the 14" day). Hematoxylin and eosin stain-
ing. x400.

feration centers consisted of reticular
cells and proliferating B-lympho-
blasts. Small clusters of macropha-
ges were also revealed here. Red
pulp holding a relatively little area
comprised a lot of hemocapillaries.
On the 14" day in the mice from
group 3 spleen structure was estab-
lished to become normal. Spleen
trabecules stretching from the con-
nective-tissue capsule deep into the
organ and anastomosing among
themselves in deep its parts were
predominantly elastic fibers, since the
capsule and trabecules form sup-
port-contractile apparatus of spleen.
Red pulp dominated over white one.
The pulp basis was reticular tissue
forming its stroma. Lymphoid tissue
as round or oval clusters, lymph fol-
licles, was noted in adventitia arter-
ies running through spleen (Fig. 3d).

Lungs. Histological analysis of
lung parenchyma of the mice from
group 1 showed its normal structure.
In the sections lung tissue was open-
work because of its bulk consisted
of thin-walled terminal alveole inci-
sions. Small bronchi were lined with
cubical epithelium; smooth muscle
annular layer was revealed behind
bronchial tube tunic. Individual small
gland packages occurred in small
bronchus submucosal layer. As the
caliber of bronchi lessened, glands
vanished. Small bronchi were accom-
panied by bronchial arteries, incisions
of which were always visible nearby.
Lung veins containing a lot of smooth
muscles in their walls resembled ar-
teries by their structure, but were lo-
cated independently on bronchi
(Fig. 4a). Respiratory lung parts
(acini) began with alveolar bronchio-
les originated from the tiniest bron-

CEIIe3eHKY, OIpeeNsuiach TMM(OUIHAs TKAHb B BUJIE
OKPYIJIBIX MJIM OBAJIBHBIX CKOTUICHHH — TMM(aTHYeCKIX
¢donnukynos (puc. 3, ).

Jleckue. I'ucTonornvyeckoe UCCIeIOBaHUE TTapEH-
XHMMBI JIETKUX MBIIIEH rpymiis! | moka3ano ux HopMaiib-
HoOe cTpoeHne. TkaHb JeTKUX Ha Mpemnaparax uMmena
KyPHBIH BH]I BCIIEJCTBHE TOTO, YTO OCHOBHYIO Maccy
€€ COCTaBJISUTH pa3pe3bl TOHKOCTEHHBIX KOHIIEBBIX aJlb-
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chi. Alveolar bronchioles were acinus areas lined with
cubical epithelium alternating with thin-walled alveolar
protrusions. No muscles were noted in alveole walls.
Most of lung sections were occupied by incisions of
alveolar ducts and unequally expanded terminal
alveolae. Alveolar macrophages were found on the in-
ner surface of alveolae and in their cavities.

On the 7" day in lung parenchyma of the mice from
group 2 spongioid structure only remained in small ar-
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Beosl. Masble OPOHXH BBICTIIAHBI
KyOMYeCKHUM JIUTEIUEM, 3a CO0-
CTBEHHOH MX 000JI0YKOH OOHAPYKEH
KOJIBIIEBOH CJIOM IIaAKUX MBIIIII. B
MOJICIIU3UCTOM CJIO€ MalbIX OpOH-
XOB BCTPEUYaJUCh OTACIbHBIC He-
Oonpure nakeTsl kenes3. C yMeHb-
LIEHUEM KaJauOpa OPOHXOB JKene3bl
rcuezand. Mainble OpOHXHU COIPO-
BOYK/IAJINCHh OPOHXHAIBHBIMU apTe-
PUAMHU, pa3pe3bl KOTOPBIX IOCTOSH-
HO BCTPEUAIUCh BO3Je HUX. Jlerou-
Hbl€ BEHBI, COAEpXKalllue B CBOUX
CTeHKax 0O0JbIIOEe KOJIUYECTBO
[IaJKUX MBIIII, CXOJHBI TI0 CTPOE-
HUIO C apTepusIMH, HO pacroJara-
JHUCHh HE3aBHUCHMO OT OpOHXOB
(puc. 4, a). PeciupaTopHsie 0TAETBI
JNeTKuX (allMHYChl) HAaYMHAJIKCH
aIbBEOJSIPHBIME OPOHXHOJIAMH, B
KOTOpbIE IIEPEXOAUIN CaMble MeJl-
KKe OpoHXHU. AJIbBEOJISIPHBIC OPOH-
XHOJIBI IPEICTABIISUIN COOOH ydacT-
KU alliHYyCa, BBICTIIAHHbIE KyOnuec-
KHUM 3IUTEIIMEM, YePeAYIOIIUecs ¢
QJIbBEOJIIPHBIMU BBIIISIYUMBAHUSIMU,
HUMEIOIIUMH OYEHb TOHKYIO CTEHKY.
B crenkax anbBeos MBILII] YK€ HE
Obu10. bonbIas yacte cpe3oB Jier-
KHX ObLIa 3aHiITa pa3pe3aMH allb-
BEOJISIPHBIX XO/10B M KOHIIEBBIX aJIb-
BEOJI, PAaCTSHYTHIX B Pa3HOH cTerne-
HU. Ha BHyTpeHHEN MOBEpXHOCTH
JIBBEOJI U B UX IIOJOCTH BCTpeya-
JIMCh aJIbBEOJISIPHBIC MAaKpO(art.

B nmapenxume nerkux y mblmiei
Tpymsl 2 yepe3 7 CyTOK TOIBKO Ha
HeOOJbIIUX y4yacTKax IO KpasiM
JIETKMX COXpaHEHO ryduaroe cTpoe-
HUE, OJHAKO aJlbBEOJIbI MEeCTaMu
pPaCTSHYTBI, a MECTaMH — HMEJH
pa3pbIBbl cTeHOK. HempephIBHBINM
SH/IOTENINH albBEOJISIPHBIX KaIlWil-
JISIPOB TOJIBKO B HEKOTOPBIX MECTaxX
coxpaneH. B OonbImHCTBE cydaeB
OH CJTyIIMBacs, ObLI IJIOXO BBIPA-
JKEH, B pe3yJibTare 4ero HaOmroa-

&
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Puc. 4. [lapenxumMa jerkux Mpllei: a — yepe3 6 MecsueB 1ociie BBEACHUS
npenapara "Kpuouenia-remokopa'"; 6 — 3apakeHHbIX BUPYCOM rpuimna (Ha 7-e
CYTKH); B — 3apaKCHHBIX BUPYCOM TPHIINA Yepe3 6 MecsleB 110cie BBEICHUS
npermapara (Ha 7-¢ CyTKH); T — 3apa)KCHHBIX BUPYCOM I'pHUIIIA Yepe3 6 MecsIeB
mocie BBeAeHHs mpemnapara (Ha 14-e cytkn). Okpacka TeéMaTOKCHINHOM H
303uHOM. X200.

Fig. 4. Mice lung parenchyma: a — 6 months after the administration of the
preparation "Cryocell-Haemocord"; b — infected with the influenza virus (the
7% day); ¢ — infected with the influenza virus 6 months after the administra-
tion of the preparation (the 7" day); d — infected with the influenza virus 6
months after the administration of the preparation (the 14" day). Hematoxylin
and eosin staining. x200.

JIICh MHOKECTBEHHbIE KPOBOM3IIUSHUA U 3aII0JTHEHUE
abBeON KpoBbIO. ONpenessanch AeCTPYKLUUs ajlb-
BEOJI B ICHTPAJIBHBIX OTAeNaX JETKUX U UX “‘OredeHe-
Hue” (reMopparuveckas MHeBMOHUs). Bo BHyTpuIie-
TrOYHBIX OpOHXaX pa3HOro Kajaubpa U OpoHXHMOJAX
oOHapy>KeHBI JeCKBaMallus SMUTEIHNsS, UCTOHUYEHUE
CTCHKH OPOHXHAIBHBIX apTEPUH U BEH, CTa3bl KPOBE-
HOCHBIX COCY/IOB. B mapeHxnMe Jerkux nMesa MecTo
MOHOILUTO-TUM(OIIUTApHAS UHPUIBTPALIMA — Macca

npo6nemsbl

Kpuobuonorum
T. 20, 2010, Ne2

eas along the lung edges, though alveolac were ex-
panded in some places and ruptured in others. Endothe-
lium in alveolar capillaries scarcely remained continu-
ous. In most cases it was desquamated, indistinct, as a
consequence of which multiple hemorrhages were
observed, and alveolae were filled with blood. In the
central parts of lungs alveolaec were destructed and
“hepatized” (hemorrhagic pneumonia). In intrapulmo-
nic bronchi of various size and bronchiolae epithelium
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HYyKJIeapoB, CPeIu KOTOPBIX BCTPEYAIUCH CETMEHTO-
sIepHBIC KIeTKU (puc. 4, 0).

[Ipu nccnenoBaHUM MApPEHXUMBI JIETKUX MBbIILIEH
rpymnsl 3 Ha 7-€ CyTKH YCTaHOBIJIEHO O0Jiee Nl MeHee
rybuaroe ee cTpoeHHE. ANbBEONSIPHBIE MENIOYKU
MECTaMH CYXEHBI, MECTaMH — PaCTSHYTHI. DHIOTEINH
aNbBEOJIIPHBIX KaMWLIAPOB coxpaHeH. IIpu stom
BBISBJICHBI YYACTKHU ITAPEHXVMBI C “‘OTIeYEHEHNEM”, TTIE
HaboAanach MOHOIUTO-TUM(OIIUTapHA HH(UIIb-
Tpamnus. JunaTupoBaHHBIE KPOBEHOCHBIE COCYABI C
HUCTOHYEHHOH CTEHKOHW OBUIM 3allOJHEHBI 3PUTPOLHU-
TamMu. Ha BHyTpeHHe! MOBEPXHOCTH albBEOT YACTO
BCTpEYaINCh aIbBEOJSIPHBIE Makpodaru. SMuTennit
TEPMHUHAIBHBIX OPOHXHMOJI B HEKOTOPBIX MecTax ObLI
CIIyILIeH, OZHAKO B OONBIIMHCTBE CIy4aeB COXPaHSII
LEIOCTHOCTS (puc. 4, B).

I'ncTomorudeckunii aHaTN3 TAPEHXUMBI JIETKUX MBI-
e rpynmsl 3 mokasai, 4To uepe3 14 cyTok mocie nH-
¢uLrpoBaHys OHAa NMea ryouaroe crpoenue. [Ipu 3tom
aJbBEOJIbI OBUIN TO PACTSIHYTHI, TO CXKAThl, B HEKOTO-
PBIX MecTaxX HaOIIOAAINCEH Pa3phIBBI KX CTEHOK. JH-
JOTEINH abBEOJISIPHBIX KaNMIISIPOB MPEUMYIIECT-
BEHHO coxpaHeH. B anbpBeossipHbIX Xonax HaOmona-
JICh HEOOMBIIINE CKOTIICHHSI SPUTPOLIUTOB. DMUTENNI
TEPMHUHAIBHBIX OPOHXHOI B OOJBIITMHCTBE CITydaeB
coxpaneH. B mapeHxnme JeTkuxX yCcTaHOBJIEHA YMEpeH-
Hast MOHOIIUTO-TuMQonuTapHast uHuisrpanms. CteH-
KM KPOBEHOCHBIX COCY/IOB HECKOJIBKO HCTOHYEHBHI, a B
HEKOTOPBIX U3 HUX HAOIIONANINCH CTa3kl (puC. 4, T).

BbiBOADI

I'ncTonornyeckuit aHain3 IMMYHOKOMIIETEHTHBIX
OpraHoOB IKCMEPUMEHTAIBHBIX KUBOTHBIX MOKa3al,
YTO MPEABAPUTENBHOE (3a 6 MECSIIEB 10 HHMUITNPOBA-
HUs) BBeZIeHHe Ipenapara “Kpuonemi-remokopa” no-
HOCTBIO 3alIMIIAET UX OT TUCTPOPHUECKUX U HEKPOTH-
YECKHUX MMOBPEXKIEHHH, KOTOPBHIE BBI3BIBAET BUPYC TPUTI-
ma. YCTaHoBJIEeHO, 94TO Ha 14-e CyTKH mocie HHPHUIIH-
POBaHUS y )KHBOTHBIX, KOTOPBIM 3a 6 MECSALIEB A0 STOTO
Ob11 BBeZIeH npenapar “Kpuonesnn-remokopa’”’, HopMa-
JIU3YETCS CTPOEHHE BCEX TKAHEBBIX CTPYKTYP, COCTaB-
JISTFOIIFIX OCHOBY OPTaHOB MIMMYHOJIOTHYIECKOH 3aIIUTHI.

[IpenBapurensHoe BBeAeHHE mpemnapara “Kpuo-
LEJUT-TEMOKOPA” TPEIOTBPAIAET TAKKE BBI3BIBAEMBIC
BHPYCOM T'PHIINA NTATOJIOTHIECKIE N3MEHEHHS B JIeT-
KHX, IPUBOJAIINE K T€MOPPAaruyecKoil THEBMOHUM.
Yepes 14 cyTok nocine HHPHUIUPOBAHUS )KUBOTHBIX BU-
PYCOM rpuIIia, KOTOPHIM IpeBapUTEILHO ObLT BBEACH
npemapar “Kpuornemi-reMmokopa”, B OOJBITHHCTBE
CJIy4aeB YCTAaHOBJIEHbl HOPMaJM3allusl NapeHXUMBI
JIETKUX, COXPAHEHNE SHAO0TEINS AJIbBEOJISIPHBIX KaIlHJI-
JISIPOB M SMUTENUS] TEPMHUHAIBHBIX OpoHxuos. Bos-
MOXHO, TaKO€ 3alUTHOE JIeiicTBUE Ipenapara o0yc-
JIOBJICHO BJIMSIHUEM HA IMMYHHYIO CUCTEMY )KUBOTHBIX.
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was desquamated; bronchial artery and vein walls were
thinned; blood vessel stasis was noted. Monocyte-
lymphocyte infiltration, a mass of nuclear leukocytes,
among which segmented-nuclear cells were seen, oc-
curred in lung parenchyma (Fig. 4b).

On the 7" day the structure of lung parenchyma of
the mice from group 3 was more or less spongioid.
Alveolar saccules were narrowed in some places and
expanded in others. Alveolar capillary endothelium was
intact. Herewith “hepatized” areas of parenchyma,
where monocyte-lymphocyte infiltration was observed,
were noted. Dilated blood vessels with thinned walls
were filled with erythrocytes. Alveolar macrophages
were often seen on the inner surface of alveolae. Ter-
minal bronchiole epithelium was desquamated in some
places, nevertheless in most cases it remained its in-
tegrity (Fig. 4c¢).

Histological analysis of lung parenchyma of the mice
from group 3 showed that 14 days after infection its
structure was spongioid. Herewith alveolae were ex-
panded in some places and compressed in others; rup-
tures in their walls were noted somewhere. Alveolar
capillary endothelium was predominantly intact. Small
clusters of erythrocytes were observed in alveolar
ducts. Terminal bronchiole epithelium remained intact
in most cases. Monocyte-lymphocyte infiltration in lung
parenchyma was moderate. Blood vessel walls were
a little thinned; and stases were noted in some of them
(Fig. 4d).

Conclusions

Histological analysis of the immunocompetent or-
gans of the experimental animals showed that the pre-
liminary (6 months prior to the infection) administra-
tion of the preparation “Cryocell-Haemocord” com-
pletely protected them against dystrophic and necrotic
injuries caused by the influenza virus infection. It was
established that on the 14" day after the infection in
the animals, which had been introduced with the prepa-
ration “Cryocell-Haemocord” 6 months earlier, all the
tissue structures forming the basis of the immune pro-
tection organs became normal.

The preliminary administration of the preparation
“Cryocell-Haemocord” also prevented pathological
changes in lungs caused by the influenza virus and lead-
ing to hemorrhagic pneumonia. 14 days after the infec-
tion with the influenza virus of the animals, which had
been preliminary introduced with the preparation
“Cryocell-Haemocord”, normalization of lung paren-
chyma, preservation of alveolar capillary endothelium
and terminal bronchiole epithelium were registered in
most cases. It is possible that such protective activity
of the preparation is attributed to its influence on the
animals' immune system.
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