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

Report Il. Investigation of Morpho-Functional State

of Murine Immunocompetent Organs

W3ydeHo BIMsSHIE IPEABApUTEIHLHOTO BBeACHHS Ipernapara “ Kpuonemi-remoxopa” Ha Mop(odyHKIMOHAIBHOE COCTOSHHE JIETKHX,

THMYyCa, TUM(ATHYCCKUX Y3JIOB M CEJIC3CHKH JKMBOTHBIX, HHOHLUUPOBAHHBIX BUPYcOM rpunmna A/BuUKTopus B JeTaabHOU H03€.
ITony4yeHHbIE JaHHBIC CBUIETEIBCTBYIOT O IPOTHBOBUPYCHOM AEHCTBHM mpenapaTa “Kpuouemi-reMokopa”, BhIpaxkaroleMcs B
OTCYTCTBUH AUCTPOYUUECKHUX H HEKPOTHUECCKHUX HAPYILICHHIH, COXPAaHCHHHU KJIETOYHBIX CTPYKTYP B OpraHaX MMMYHOJIOTHUECKOM 3aIlUThI
U JIETKUX KUBOTHBIX, MTHQUIIMPOBaHHBIX BUPYCOM IPHIIIIA.

Knroueswle cnosa: Mpily, TUMYC, TMM(ATHICCKUE y3IIbl, CENIC3CHKA, JIETKHE, HHOHIIMPOBAHUE BUPYCOM I'PHIINA, IPOTHBOBUPYCHOE
neiictue npenapara “ Kpuonemt-reMmokops” , MOp(GOIOTHUECKUE UCCIICTOBAHUS.

BuBueHO BIUIMB MOIIEPEIHBOTO BBEICHHS Mpenapary “Kpiouemi-remokopa” Ha MOppodyHKIIOHATBHIIA CTaH JIETeHb, TIMYyCa,
niMdaTHIHAX BY3IIiB 1 CeNIe31HKH TBApHUH, sKi Oyiu iH(ikoBaHi Bipycom rpumy A/Bikropis B neranbHiit 103i. OTprMaHi 1aHi CBigyath
PO MPOTHBIPYCHY Mito mpemnapary “Kpionemi-reMokop” , sika BUSBISETHCS Y BIACYTHOCTI AUCTPOPIUHUX i HEKPOTHYHHUX MOPYLICHB,
30epeKCHHI KIIITHHHUX CTPYKTYpP B OpTaHaX iMyHOJIOTIYHOTO 3aXUCTY Ta JICTCHSX TBAPHH, K1 OynH iH(IKOBaHI BipyCOM IpHUITY.

Knruoei cnosa: muii, Timyc, tiMpaTudHi By3IH, CeNe3iHKa, JIeTeHi, iH(}iKyBaHHS BipyCOM I'pHUITY, IPOTHBIPYCHA JIis Ipemapary
"Kpionemn-remokopn”, MOp¢hOIOTiUHI JOCITIIKEHHS.

The influence of a preliminary administration of the preparation “Cryocell-Haemocord” on morpho-functional state of lungs,

thymus, lymph nodes and spleen of animalsinfected with alethal dose of theinfluenzavirus A/Victoriawas 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 structuresin organs of immune protection and lungs of animalsinfected with the influenzavirus.
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 sSBIsSeTcs Hanboiee
pacrpocTpaHeHHBIM HHGEKITHOHHBIM 3a00JI€BaHEM,
KOTOPOE pETUCTPUPYETCS Ha BCeX KOHTUHEHTaxX. [ pumnm
OCTaeTCsl HEKOHTPOIMPYEMO M MaJIOyIIpaBIAeMON UH-
(hexumelt BCeICTBUE OTCYTCTBHS JEHCTBEHHOM CHC-
TEeMBI ero npoWIakTUKU. HenpepriBHAST M3MEHYH-
BOCTb BUpYCa I'PUIIIA PE3KO CHIDKAET Pe3yibTaThl Bak-
uuHONpoMIakTuky. Kpome Toro, n3-3a BEICOKOH CKO-
POCTH pacmpoCTpaHEeHHUS M OTPOMHBIX MacImTaboB
CPUMIO3HBIX AMUAEMUN HE BCETAA YAAETCS CBOEBpe-
MEHHO OpPTraHU30BaTh MaCCOBBIE TPUBUBKHU. TpauIInOH-
Hasi “HTep()EepOHONPOPUIAKTHKA 1 BBEJICHHE UMMY-
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At present the influenzais the most widely-spread
infectious disease, which isregistered 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
alwaysorganised intime because of high rates of exten-
sion and enormous scopes of the influenzaepidemics.
The traditional interferon prophylaxis and immuno-
globulins administration do not provideareliable pro-
tection against virusinfections either [2].
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HODTOOYJTMHOB TaKKe He 00ECIIeUNBAOT HATEKHOM 3a-
IIMTHI OT 3200JI€BaHMIA BUPYCHBIMH HH(EKIUAMH [2].

[Ipu pazBuTHN BUpycHON HH(EKIH OONbIIOE 3HA-
YEeHHE UMEET UCXOAHOE COCTOSIHNE UMMYHHOH CHCTe-
MBI OpraHu3Ma. B 4acTHOCTH, HEMAaJIOBaXHYIO POJIb
B 00€CIeYCHNH TPOTUBOBUPYCHOW 3alIUTHI UTPAIOT
T-muMOIHTEI, KOTOPBIE SBIISIOTCS OCHOBHBIMHU (DaK-
TOpaMH JTUKBUAAIMN BUPYCHH(DUIIMPOBAHHBIX KIIETOK.
B dbopmMupoBaHuyu MUTOTOKCUYECKHUX T-ITMM(OIUTOB
u T-xenmnepoB y4acTBYIOT IEHTpPaIbHBIN (TUMYC) U
nepuepruyecKue OpraHbl MMMYHOJIOTHUECKOH 3aIUThI
(cenesenka u MUM(paTHUECKUE Y3TIbI), OT COCTOSIHUS
KOTOPBIX 3aBUCUT Pa3BHUBAIOIINICS B OPraHU3MeE IIPO-
THBOBUPYCHBIH UMMyHHTET [1]. [TpH TsKenom Teue-
HUY I'PUIIA IPOUCXOJUT YTHETEHHE UMMYHHOH cuc-
TEMBI, YTO MOXKET IPUBECTH K Pa3BUTHIO CEPhE3HBIX
OCJIOXKHEHUH, B YACTHOCTH K IIEPBUYHON BUPYCHOU
reMOpparnueckoil THEBMOHUH, KOTOpasi XapakTepu-
3yeTcsi BBICOKOW CMEPTHOCTBIO [2].

[Mpu u3yuennu coiicts paspadboranHoro B UTTKuK
HAH VYxpaunsl npenapata “Kpuonemn-remoxops”,
KOTOPBIH MpencTaBisieT cob60il KpHOKOHCEPBUPOBaH-
HYIO CyCIIEH3UIO AAPOCOIEPKALIIX KIETOK KOPJOBOM
KPOBH 4€JI0BEKA, B3BEILICHHBIX B Ay TOJIOTMYHOH IIJIa3Me
[7], mokasano ero mpouIaKTHIECKOE AEHCTBHE 110
OTHOLIEHHUIO K BUpYycaM rpumnna. B sactHocTH, 3apa-
JKCHUE MBILIEH JeTAIBbHOW 030 BUpyca rpuina
A/BuKTOpHS IOCIIE PEIBAPUTEIHLHOTO BBEICHHS Ipe-
nmapaTta He BbI3bIBaJIO X rubenu [3, 6]. Bo3amoxHo,
YTO NPOTEKTUBHBIE CBOKCTBA npenapara “ Kpuouen-
TeMOKOpA~ CBS3aHBI C BO3ACHCTBUEM Ha OPTaHbl M-
MYHHOM CUCTEMBI, TaK KaK B €70 COCTaB BXOAAT LIUTO-
KHHBI, TOPMOHBI, BUTAMUHBI U MUKPOJJIEMECHTHI B
¢du3nonormuecK c6aTaHCUPOBAHHOM COOTHOIICHHH
[4,8].

Lenb paboTel — n3ydenne MopPpodyHKIIMOHAIb-
HOT'O COCTOSIHUSI OPI'aHOB UMMYHOJIOTUUECKOM 3aIUTHI
(Tumyca, nuMpaTHYECKUX Y3JIOB M CEJE3CHKH), a
TaKKe JIETKUX )KUBOTHBIX, THOUIIMPOBAHHBIX BUPYCOM
rpunma A/Buktopust mocsie npeaBapuTe»HOro BBe/e-
Hus nipenapara " Kpnonesmn-remoxopa'”.

Martepmnaabl u mertoabl

DOKCHEepUMEHT MPOBOAMIN HAa CaMKaX MBIIICH
muaun Balb/C maccoit 18-20 1, KoTophie COCTaBUIIH
creayromue rpymmnbl (o 10 )KUBOTHBIX B KaXI0#):

1 — BBeneHue npemnapara “Kpuoremi-reMokopa”
(kOHTpOJIB);

2 —uHpunupoBanue BUpycom rpura A/Bukropus
B JIJL,,,, (KOHTpOIB);

3—BBeaenue npenapara "Kpuouesn-remokopn” u
WHOUIHPOBaHUE Yepe3 6 MecsIeB BUPYCOM IpUMa
A/Buxropus B JIJI,,, (ombiT).

[Ipemapatbl BBOAMIN MBIIIAM HHTPAaHA3aJIbHO B
ooseme 0,05 mur.
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Aninitial state of immune systemisof vital impor-
tance when a virus infection propagates. Particularly
T-lymphocytes, which arethe mainfactorsin 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 cellsin autologous plasma
[7], was shown to exert a prophylactic effect towards
theinfluenzaviruses. Notably theinfection of micewith
alethal dose of theinfluenzavirus A/Victoriaafter the
preliminary administration of the preparation did not
lead to their death [3, 6]. It is possible that protective
properties of the preparation “ Cryocell-Haemaocord’
aredueto itsinfluence onimmune system organs, asit
contains cytokines, hormones, vitamins and microele-
mentsin 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) aswell aslungs 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 thefollowing groupsby 10 animalsin each:

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

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

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

The preparations were introduced to mice intrana-
saly inthevolume of 0.05ml.

The experiments were carried out according to the
“General ethical principlesof experimentsinanimals’
approved by the 3 National Congress on Bioethics
(Kiev, 2007).

Histological analysisof 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 virusinfection.
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DKCIIEpUMEHTHI MPOBOJUIN B COOTBETCTBUU C
“O0muMHU PUHITUIIAMHA SKCIIEPUMEHTOB Ha KHBOT-
HBIX", omoOpennbMH | || HanmonansHBIM KOHTpeccoM
o buostuke (Kues, 2007).

l'ucTonorudeckuii aHaaIu3 MapeHXUMBI JETKHX U
MMMYHOKOMITETCHTHBIX OPTraHOB YKUBOTHBIX OCYIIECT-
BJISUTM uepe3 6 MecsIIeB Mocie BBEICHUS Ipernapara,
a Taxke Ha /- ¥ 14-e cyTku nocie MHQUIUPOBaHUS
BHUPYCOM T'PHIIIIA.

B rpynmne 2 x 10-M cyTkaM Bce )KUBOTHBIE ITOTHOa-
JIM, TI03TOMY THCTOJIOTHYECKOE UCCIIE0BAaHHE OPTaHOB
KUBOTHBIX MPOBOAMIIN TOJIBKO Ha 7-€ CYTKH TOCIe
VH(UIPOBaHHUSI.

J111s1 THCTONIOTMYECKOTO aHAIIN3a OPTaHbl JKUBOTHBIX
¢uxcuposanu B 10%-m HelTpambHOM (GopMaHHE,
MTPOMBIBAIIN B IPOTOYHON BOJIE, 00€3BOKHMBAIN B CITHP-
Tax BO3pacTarolllell KOHIICHTPAIUH, IPOCBETIISIIN B
KCUJIOJIe U 3auBaiii B mapadus. Cpessl u3 napaduHo-
BBIX OJIOKOB TOJIUHON 6—8 MUKpPOH OKpamiuBaiu
TeMaTOKCHJIMHOM M S03UHOM JUJIsl TIOJTyYeHUsI 0030PHBIX
THCTOJIOTHUECKUX TMpenaparoB [5] u usyyanu ¢ mo-
MOIIIBI0 CBETOBOTO MHKPOCKOTIA.

Pe3yAbTatbl M 00Cy)XXAeHHne

Tumyc. Tlpyu TUCTOJIOTUUYECKOM HCCII€JOBAaHUU
TUMyca MbIled rpynmnsl 1 yepe3 6 mecsies mocie
BBeIeHM mTpenapara “ Kpuornemi-remokopa” Ha0ro-
J1aJJOCh HOPMAJIbHOE CTPOEHHUE 3TOro opraHa. beuio
COXPAaHEHO JOJBKIaTOe CTPOEHHUE xkemne3bl. KopkoBoe
BEIIECTBO J0JICK NHPUIBTPHpoBaHO T-mruMdonuTamu,
KOTOpBIE T'YCTO 3aIOJIHSUIM IPOCBETHI CETEBUIHOTO
SMUTENHaNbHOTO ocToBa (puc. 1, a). B moakancysmsp-
HOW 30HE KOPKOBOTO BEIIECTBA TUMYyCa OOHAPYIKEHBI
KpYIHbIE pordepupyronme TMM(OUTHbIE KIESTKH.
Mo3roBoe BEIIECTBO J0JIEK COAEPKAI0 MEHbIIEE KO-
Ju4ecTBo JIUMGOIUTOB. B cpenHeli ero 4actu BbIsB-
JIEHBI eIMHUYHBIE CIIOUCTHIE Tenbla ['accand, npea-
CTaBIISIOIINE COOOHM dMUTETHATbHBIE JJeTeHEPUPYIO-
Iue KJIeTKH. B KOpPKOBOM M MO3TOBOM BEIIECTBE TH-
MycCa 4acTO BCTPEYAIUCh MaKpoQary.

B TuMyce KUBOTHBIX TpyNIIbl 2 HA 7-€ CYTKH OTMe-
YEHbl MHBOJIIOTUBHBIE U3MEHEHUS, COINPOBOXKAAI0-
uecss yMEHbBIIEHHEM KOJW4YeCcTBa JTUMQOIHUTOB,
0COOEHHO B KOPKOBOM BEII[ECTBE, MTOSBJICHUEM JIUITH/I-
HBIX BKJIIOUEHHI B COCUHUTEIBHOTKAHHBIX KIIETKAX,
U pa3BUTHE XUPOBOW TKaHU B cenrax. B naHHom
ciydae BpeMeHHas (OBICTpas WM aKIHACHTATIbHAS)
WHBOJIIOIUS 00YCIIOBJICHA BO3/ICHCTBUEM YPE3BbIYali-
HO CHJILHOT'O pa3IpaXkuTelisi — THPHUIMPOBAHUEM BUPY-
coM rpurmna. Takas cTpecc-peakLus COpOBOXK/IaNach
MaccoBOU THOETbIO TUMQOLUTOB, B PE3YJIBTATE YETO
rpaHula MEXIy KOPKOBBIM U MO3TOBBIM BELLIECTBOM
Obl1a MeHee 3aMeTHOI (prc. 1, 6). BeisBiieHsI paspac-
TaHUE SIUTEIUATBHON CTPOMBI, YBEJIMUYECHHUE KOJIU-
4YecTBa CIOMCTBIX SMUTEIUANIBHBIX Tenel l'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 analysisof thymusof themice
from group 1, which had been introduced with the prepa-
ration “ Cryocell-Haemocord” 6 monthsearlier, 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 densaly lumensof retiform epithelia hull (Fig. 18).
Largeproaliferating lymphoid cellsarefound 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 seeninitsmiddle part.
Macrophages were often observed in cortical and me-
dullar substances of thymus.

Involutory changes accompanied by adeclineinthe
lymphocyte quantity especially in cortical substance,
occurrence of lipid inclusionsin connective-tissuecells
and devel opment of adiposetissuein septawere noted
in thymuses of the animalsfrom group 2 on the 7" day.
Inthiscasetemporary (fast or accidental) involutionis
attributed to the effect of an extremely strong stimu-
lus, theinfluenzavirusinfection. Such stressresponse
was accompanied by large scal e death of lymphocytes,
as aresult of which the border between cortical and
medullar substances became less visible (Fig. 1b).
Epithelial stromaenlarged; 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 substanceswasvisible.
Epithelia retiform hull of the gland was clearly seen.
Herewith dilated inter- and intralobular arteries were
noted. Numerous blood vessel s sometimes containing
erythrocytes and capillariesformed athick network in
cortical substance (Fig. 1c). Larger and lighter nuclei
of stromareticuloendothelial cellsand numerous dark
small nuclei of lymphocytes were distinguished in
medullar substance tissue. Hassall's corpuscles were
seldomfound. Thelargest lymphoid cells (Ilymphobl asts)
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(mpu3HaK merpajanny KIeTOK MO3-
TOBOTO BELIECTBA), & TAKKE MaKpO-
(haros.

I[Tpu uccnenoBaHNM TUMYCA MBI-
el rpymmnsl 3 Ha 7-€ CYTKH I10CIe
H(pUIIPOBaHIS HAOTIONAIH YBEITH-
YeHHe 30HBI KOPKOBOTO BEIIECTBA 1
TPaHMILy MEXy KOPKOBBIM H MO3I'0-
BBIM BEIECTBOM. UeTKO ompeensii-
Csl SN TENHANBHBIH CETYAThII OCTOB
xkenesbl. [Ipu 5TOM BBISIBICHBI pac-
IIMPEHHBIC MEK- U BHYTPHUIOIBKO-
Bble apTepuu. MHOTOUYUCICHHbBIC
KPOBEHOCHBIE COCYIIbI, THOT/IA CONEP-
KaIllie SPUTPOLIUTHI, M KalWIIISIPBI
00pa30BBIBAIM TYCTYIO CETh B KOP-
koBoM Berntectse (puc. 1, B). B Tka-
HH MO3TOBOTO BEIECTBA pa3jinya-
JTUCh OoJiee KpyIHBIC U CBETIIBIC
S7Ipa PETUKYIIOPH/I0TeTNATBHBIX KITe-
TOK CTPOMBI U MHOTOYHCIICHHBIC
TEMHBIE MEJIKUE sIIpa TUM(OILIUTOB.
Tensua I'accans BcTpeyanuch O4EHb
peaxo. Haubonee kpymHble JIHM-
¢dounnbie kaetku (TuMQoOIaCThI)
MPOTUQEPUPOBAIHI U IaBAT HOBBIE
reHepanuy JUMQOIMTOB, YTO CBH-
JIETEILCTBOBAJIO O pereHepanuy
0OHOBJICHUHU TUMYCA.

Ha 14-e cyTku B TUMYyCE MBILIECH
rpynmnsl 3 HaOMo#amy yBeInueHue
30HBI KOPKOBOTO BEILIECTBA, HOUIIb-
TpupoBaHHOTO T-muMdouuTamu,
KOTOPBIE TYCTO 3aIOJIHSUIN ITPOCBE-
THI AUTEIHATBHOTO KapKaca Jkele-
3b1. B moakancynspHoii 30He KOpKO-
BOT'O BELIIECTBA BBISIBIICHBI KPYITHBIC
nponudepupyronye TMMQPONIHbIC
KJIIETKH — TUM(OOIACTHI, KOTOPHIS
00Hapy KUBaJUCh TAaKXKe B IITyOHHE
KOpKOBOTO BemecTsa (puc. 1, 1). Xo-
pOIIO BUIHBI YHAOTEIUAIBHBIC
KJIETKM MHOTOYHCIEHHBIX T'€MO-
KalMJUIIPOB, KOTOPBIE CO3AAI0T Te-
MaTOTKaHEBOW Oapbep, mpenoxpa-
HAOMWH nudQepeHupyonmecs

Puc. 1. Tumyc Mpimei: a — yepe3 6 MecsieB Mocjie BBEICHHsS Mpernapara
"Kpuomemi-remokopa'; 6 —3apakeHHBIX BUPYCOM Tpuima (Ha 7-¢ CyTKH); B —
3apakeHHBIX BUPYCOM IPHIIA Yepe3 6 MecsIeB nocie BBeieHus npenapata (Ha
7-e CYTKH); T —3apaKeHHBIX BUPYCOM IPHIIIA Yepe3 6 MecsIeB Mocie BBECHHs
npemnapara (Ha 14-e cytkn). Okpacka reMaTOKCHUIHHOM u 303uHOM. X400,

Fig. 1. Micethymuses: a— 6 months after the administration of the preparation
"Cryocell-Haemocord"; b — infected with the influenza virus (the 7" day); ¢ —
infected with the influenzavirus 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.
x400.

nuM$pOUUTHl OT W30BITKA aHTUTEHOB. BrisiBIeHa
XOpOILIO pazIuunuMasi TpaHUIAa MEXAY KOPKOBBIM H
MO3TOBBIM BemecTBOM. [lociaegHee umeno Ooinee
CBETIIYIO OKpPAacKy BCJIEICTBHE COACPIKAHUS 3HAUM-
TEIBbHO MEHbLIEro KojludecTBa JuMdonutos. B
CpeaHel 4acTh MO3TOBOr'O BEIECTBA ONPENEISIINCh
HEMHOT'OYHCIIEHHbBIE BApbUPYIOLIKE 10 (OpMeE Tebla
I'accans.

VYcTaHOBIEHO, YTO NPEABApUTEIbHOE BBEICHHE
npemapara “ Kpuonen-reMmokop” MBITIaM, BITOCIIE-

npobnemobl

Kpuobuonorum
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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 wasinfil-
trated with T-lymphocytes, which filled densely lumens
of thegland epithdia hull. Large proliferating lymphoid
cells, lymphoblasts, werefound in the subcapsular zone
of cortical substance aswell asin the depth of cortical
substance (Fig. 1d). Endothelia cells of numerous
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CTBHUHU MH(PUIIIPOBAHHBIM BHPYCOM TPHIIIA, TPEAOXPa-
HSIET MX TUMYC OT JUCTPO(YUIECKUX M HEKPOTHIECKHIX
W3MEHEHHH, OUEBUIHO, 32 CUET MOTEHIIMPOBAHUS IIPO-
aupepannu TUMQPOUTHBIX KIETOK U COXpaHEHHUS
MUKPOLUPKYJISALMN 3TOTO OpraHa.

Jumghoysnwi. I'ucTonornueckoe ncciieqoBaHue
TMQOY3II0B MBIILIEH KOHTPOIBEHOH rpymits! 1 mokasano
UX HOpMaJibHOE cTpoeHHe. OT COeTMHNTETEHOTKAHHOM
KarcyJbl BITyOb TUM(OY3II0B OTXOIUIH TPaOeKyIHI,
obpasyromnue onopHEI kKapkac. CTpoma JIUMQOy3710B
COCTOSIJIa M3 PETHUKYJISIPHOUW TKaHU. JImMMQOIIHTEI
KOPKOBOTO BEIIECTBA TUM(OY3IIOB 00pa30BHIBAIH pa3-
JTUYHEIE TT0 (hopMe U pa3MepaM CKOTUIEHUS — BTOPUY-
HbIE y3€JIKH MU (OJUTUKYIBI, KOTOPbIE MECTaMH
CIIMBAJIMCh B MAaCCHl HeONpeAeneHHol Gpopmbl. BayT-
PH HEKOTOPBIX JIUM(POUTHBIX Y3EIKOB BBISBICHBI 00-
Jiee CBETJIbIE YYaCTKH —'epMHUHATHBHBIC PEAKTUBHEIE
LCHTPHI (LCHTPBI pa3MHOXEHHSI), B KOTOPBIX OOHApY-
YKEHO MHOT'O OOJIBIINX U CPEAHUX JIMM(POLIUTOB, a TaK-
e Makpogaros. B rimy0okoit 30He KOpbI TUM(OY3II0B
OTIpENeNsUTNCh TUIOTHBIE NH(G(y3HBIE CKOTISHUS
TUMQOIHUTOB — TAMYC3aBUCUMAsl TAPaKOPTHKAIbHAS
30Ha. OCHOBY MapeHXHMBI MO3TOBOTO BEIECTBA y3-
JIOB COCTABIISUTA MO3TOBBIE TSKU — JICHTOBHTHBIE CKOTI-
JIeHHS] MAJTBIX TUMQONUTOB (pHC. 2, a). Mex 1y hosutu-
KyJlaMH, TpaOeKyJaMH U MO3TOBBIMH TsDKaMH ObLITH
BUJIHBI OOJIee CBETIIBIC TIPOCTPAHCTBA — CHHYCHI (KOP-
KOBBIC ¥ MO3TOBBIC IPOMEKYTOUHbIE), 00pa30BaHHBIC
PETHKYISIPHOW TKAaHBIO, C HEOOIBIINM KOJIHYECTBOM
JUM(OIIMTOB B ITPOCBETE.

B nmumdoysnax KUBOTHBIX Ha /-€ CYTKH TOCTe
3apa)keHUsI BUPYCOM rpurimna (rpymra 2) mporuCXOIuIn
MaTOJIOTUYECKNE U3MEHEHUS: B IEHTPaIbHONW YacTH
nuMbarndeckue (QOIUTHKYIbI, KOTOPhIE MECTaMH CITH-
BaJIUCh B MacChl HEONPESICHHOW (HOPMBI, UMEIH
CKOTUTCHUS (DaroIiUTUPYIOIIUX KIETOK (peakTHBHBIC
LEHTPBI). DTO YKa3bIBAJIO HA BBICOKYIO PEAKTUBHOCTh
TMQaTHUecKrX (HOJITUKYIOB TP HHTOKCUKALIUH Opra-
HHU3Ma, 0COOCHHO BUPYCHOTO TIpoucxokaeHus. Kpome
TOT0, HAOMIONANIACh TUIATAlUsl KPOBEHOCHBIX COCY-
noB mumdoysinos. [Ipu 3ToM 00HapyKUBAIUCH MHO-
KECTBEHHbBIC KPOBOM3IHsHUS (pHC. 2, 0), KOra KpOBb
U3 COCY/IOB U3JIMBAIIACH B X CHHYCHI, TJIE YacTO OTpe-
JIEJSUTACH DPUTPOLIUTHI, YTO XapaKTEpHO MPHU BOCHA-
JUTENBHBIX IpOoIIeccax.

B kope mumoy310B Mbleid rpymniist 3 Ha 7-€ CyTKH
Ha0II0Aa10Ch OONBIIOE KONUYECTBO TIUM(ATHIECKUX
(homnukynos, Haxonsuuxcs Ha |l u |1l cragusx pas-
Butus. Ha |l cragum y numdarnieckux Qoyiukynos
LEHTPBl pa3MHOKEHUS ObLIM KpyIHEE W COACpIKaIn
OoJTbIIIee KOIMYECTBO MUTOTHYECKH JEIISIIINXCS Kile-
TOK muMdormosTrueckoro psaa (ot 10 u 6osee Ha cpe-
3e). IlenTpamsHas 4acTh (OJUIMKYNIA OBIIa CBETIION
(puc. 2, B). ls1st ctpoeHust TuMpaTHIecKuX HOTHKY-
70B |l cragnmm pa3BUTHS XapaKTEPHBI MOSIBICHHE
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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 shapeswerefew in number inthe 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 agai nst dystrophic and necrotic changes,
perhaps dueto potentiation of lymphoid cell prolifera-
tion and maintenance of microcirculation in the organ.

Lymph nodes. Histologica analysis of lymph no-
desof themicefrom group 1 showed their normal struc-
ture. Trabecules forming support skeleton stretched
from connectivetissue capsule deep into lymph nodes.
Lymph node stromaconsisted of reticular tissue. Lymph
node cortical substance lymphocytes formed clusters
varying in shapes and sizes, secondary nodules of fol-
licles, which fused in some placesin 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.
Densediffusivelymphocyte clusterswere 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 reticul ar tissue with few lymphocytesin lu-
mens were seen between follicles, trabecules and me-
dullar strands.

On the 7" day after the influenzavirusinfectionin
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 ahigh reactivity of lymph fol-
licles during the organism’sintoxication, especially of
virusethiology. Besides, lymph nodeblood 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, whichistypical for inflammatory processes.

On the 7" day in lymph node cortex of the mice
from group 3 alot of lymphfolliclesat developmental
stages Il and |11 were observed. At stage Il in lymph
falliclesproliferation centerswerelarger and contained
more dividing mitotically cells (10 and morein a sec-
tion) of lymphopoietic series. The central part of afol-
liclewaslight (Fig. 2c). Occurrence of a“corona’ from
small lymphocytes around light centers and a certain
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"KOpOHBI" U3 MalbIX JUMQOIHUTOB
BOKPYT CBETJIBIX [IEHTPOB U HEKOTO-
poe yMeHbIlIEHHE KOJIMYECTBAa MU-
TOTHUYECKH ACTSALINXCS KIETOK, a
TaKKe MOJIOJIBIX KJIETOK TMM(OII03-
THYeCKOro psija. Bece ato cBuze-
TEJILCTBOBAIO 00 MHTEHCU(PHUKALINN
pereHepaTHBHBIX MPOLECCOB B JINM-
(hoy3max.

Ha 14-e cytku B numdoy3iax
MBIIIeH TPynnbel 3 HAOIIOJATICH
MPUOCTAaHOBKA PETeHEPaTHBHBIX
MPOLIECCOB M HOPMAJIN3aNHs CTPYK-
TypHl. B xope mumdoysnos o6Hapy-
XKHUBAJKCh TUMpaTHuecKue Qom-
Kyuibl | cTaguu pa3Butus (hopmMupo-
BaHUs I[CHTPOB Pa3MHOXCHHUS),
KOTOpPBIE HMeJIN HeOOIBIION LIEHTD,
COCTOSALIMH MPEUMYIIECTBEHHO H3
MOJIOJBIX KJIETOK TUM(ONOITHYEC-
KOTO psizia ¢ 6a30(hITbHOM UTOIIIA3-
MoH. [To3TOMY 3TH LIEHTPBI BBITIISI-
nenn Oosiee TEMHBIME. B HUX BBISIB-
JEHBl €JUHUIHBIE MUTOTHYECCKH
JeJsmecs: KIeTku. Bokpyr Heko-
TOpBEIX (ONIUKYJIOB OOHApPYKHU-
BaJIach “KOpoHa” M3 MajbIX TUM(O-
IIUTOB, YTO XaPaKTEPHO AJIS CTANN
OTHOCHTEJBHOTO MOKos (pHc. 2, T).
B KpoBEHOCHBIX COCYIaX U KaIHJLIs-
pax BHYTPY MO3TOBBIX TKaHEH JINM-
($Oy3710B 3PUTPOIUTEI HE OBLIU
BBISIBJICHBI. XOPOIIIO ONPEEIISINCH
PETHKYJIO3HI0TEINAIbHBIE “ Oepe-
rOBBIC” KJIETKH, 00pa3yIolue CTeH-
Ky CHHYCOB.

Takum o0pazom, npoduiaakTu-
4eckoe JieiicTBue npemnapara “ Kpuo-
Hena-reMokopa” HposiBIsSeTCs B
MHTCHCH()MKALNK PereHepaTHBHBIX
nporeccoB B uMdoy3aax HHPUIH-
POBAHHBIX BUPYCOM I'PHIIIA MBIIIEH
¥ HOPMaJIM3aIlH CTPYKTYPBI 3THUX
OpraHoB yxe K 14-m cyTkam.

Ceneszenka. I'umcTonorunueckoe
HCCIEN0BaHUE CEJIE3EHKU MBIIIEH

Puc. 2. Jlumpoyzis! Mbleii: a —depe3 6 Mecs1eB NociIe BBEACHUS IIperapara
"Kpuoremt-remokopa’”; 6 —3apaskeHHBIX BUpycoM rpuiina (Ha 7-€ CYyTKH); B —
3apaKEHHBIX BUPYCOM IpUIINa uyepe3 6 MecdleB mocie BBeACHH penapaTa
(ma 7-e CyTKH); T — 3apa)K€HHBIX BHPYCOM TpHIIIa Yepe3 6 MecsueB mocie
BBeleHus npenapara (Ha 14-e cyTtku). OKpacka reMaTOKCHUIMHOM M 03UHOM.
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.

rpyniisl 1 uepes 6 mecsieB nocie BBeJSHHUS MIpernapa-
Ta "Kpuornemi-reMokop,'", mokas3ano ee HOpMajIbHOe
cTpoeHue. BHyTpb OT COe TMHUTENFHOTKAaHHOHN KaIcy-
JIbI OTXOAWIIH TPaOEKyIbl CeNe3eHKH, KOTOPHIE B TITy-
OOKHX €€ YacTsIX aHaCTOMO3HPOBAIHM MEXIY COOOM.
CooTHoIeHne KpacHOH 1 O€T0i MyIbITBI CABHHYTO B
CTOPOHY KpacHOM IMyJIbIbI, COCTOSIIENH U3 PETHUKY-
JSIPHOM TKAHH C PACTIOI0KEeHHBIMH B HEW KIICTOYHBIMH
3JIEMEHTAaMU KPOBU W MHOTOYHCIECHHBIMH KPOBE-

npobnemobl
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declinein the quantity of dividing mitotically cellsas
well asyoung cells of lymphopoietic seriesaretypical
for lymph follicle structure at developmental stagelll.
All above-mentioned attested to intensification of re-
generative processesin 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 devel op-
mental stage | (formation of proliferation centers),
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HOCHBIMH COCYJaMH, TJIaBHBIM 00pa3oM, CHHYCOW/I-
Horo tumna (puc. 3, a). DTO CBUICTEIBCTBOBAIIO O HOP-
MaJlbHOM KpOBEHAIOJHEHUH opraHa. B pacnonoxen-
HBIX MEK/Ty CHHYCAaMH ITyJIbIIAPHBIX TSDKAX BBISIBICHBI
odYary riaMorurorenesa. Jlumdounanas tkans (Oenas
MyJbIa CeNIe3eHKM) pacloaraiach B alBEHTUIIMN €€
apTepuil B BUJe IIapOBUIHBIX CKOIUICHUH WM yAJIH-
HEeHHBIX JIuMpaTryeckux Buaraauml (iuMbaTndeckue
(bosnKyIibl). B HUX IPOXOAMIIN LICHTpATIbHbIC apTEPUH,
KOTOpBIE PacIIONarainuch SKCUEHTPUIHO. OT JIHuM-
(arnueckux (OIITHKYIOB OTXOIMIN TeMOKAITILIAPHI
TI0 HAITPABJICHUIO K KPAeBBIM CHHYCaM KPacHOH ITyJIb-
b1, B miMgaTtraecknx GoruiKynax MOKHO pa3iIninTh
TPY HEYETKO Pa3rpaHNYCHHBIC 30HBI. IIepUapTeprab-
HYI0 (LCHTp pa3MHOKEHHs1), MAHTUIHBIHN CIIO0H U Kpae-
BYI0 (MapriHaJIBHYIO).

UYepes 7 CyTOK B CeJIE3CHKE MBILICH TPYIIHI 2,
3apa)XEHHBIX BUPYCOM IPHUIINA, IIPH THCTOIOTHIECKOM
WCCIIEIOBAaHUH BBISIBIICHBI XapaKTEPHBIE IS OCTPBIX
WHQPEKIN N3MEHEHHS: TOTHOKPOBUE, KCCYAAIUS 1
MHOUIBTPALHS JISHKOLIUTAMH ITyJTBITHI CETE3EHKH, TIPO-
mudepanus B-mumdpo0r1acToB B IEHTpax pa3MHOXKE-
Hust posutKyIoB (puc. 3, 0); CKOIIEHHst MaKpo(haros
¢ (harouTHPOBAHHBIMU TUMQPOIUTAMH WITH UX (hpar-
MEHTaMH{ B BHUJIE XPOMOQHIBHBIX TEJNel; JereHepa-
THBHBIE U HEKPOTHYECKUE N3MEHEHHS CO CTOPOHBI TKa-
HEBBIX 3JIEMEHTOB MYJBITBI U (DOJUTHKYIIOB.

B cenesenke mblniel rpynnel 3 Ha 7-¢ CyTKH Oernast
nyJbIia npeoodianana HajJ KPacHOM, YTO CBUICTENBCT-
BYET O pa3ApaKeHNH JTUM(POHNTHON TKAaHN aHTHTCHAMH.
B MHOTOUMCIEHHBIX JTUM(ATHUESCKUX (HOJUTUKYIIaxX
pa3IMYaINCh: IepHapTepHaTbHBIC 30HbI (LIEHTPHI pa3-
MHOYECHHS), 3aHUMAIOIINE HeOObINNE yIacTKH (oI
JIMKYJ1a OKOJIO apTEePUOJIbl; MAHTHIHBIN CIIOH CO CIIOHC-
TBIM pacroyiokKeHueM Manblx T- u B-numdonuros,
KOTOpBIE 00pa3yIoT “KOPOHY” , pacciIOEHHYO LIMPKYJISp-
HO HAaIlpaBICHHBIMU TOJCTBIMH PETUKYISIPHBIMU
BOJIOKHAMH; KpaeBas 30Ha, MPeJICTaBIsIomas coboi
MEPEXOJHYI0 001acTh MEXIY OeNol U KpaCHOH MyJib-
no#t (puc. 3, B). LleHTpBI pasMHOKEHHUS (OILTUKYIOB
COCTOSITM M3 PETUKYISIPHBIX KJIETOK M MPOIHQepH-
pytonux B-mumdobnacToB. 3meck ke 0O0HAPYKEHBI
HEOOJBIITIE CKOTUTCHUS MakpodaroB. KpacHas myseIia,
3aHMMAIOIIAsl OTHOCUTEIHEHO HEOOJBIIYIO TUIOMIAb,
coziepxaia 00JIpIIOe KOJIMYECTBO TeMOKAIMIIISPOB.

[Ipu uccnenoBanuu cene3eHKH MBILIEH rpynmbl 3
Ha 14-e cyTKH yCTaHOBIIEHA HOPMaIU3aLus ee CTpoe-
Husl. Tpabekynbl cene3eHKH, OTXOASIIINE OT COSANHU-
TEBHOTKAHHOHN KalCylbl BHYTPh U B IIIyOOKUX €€
YyacTAx aHaCTOMO3HPYIOIINEe MEKAY coOoi, mpenc-
TaBJICHBI IPEUMYIIECTBEHHO 3J1aCTUYECKUMH BOJIOK-
HaMHM, TaK KakK Kamcyla W TpaOeKylbl COCTaBISIOT
OINOPHO-COKpaTUTEIbHBIN annapat cene3eHku. Kpac-
Has IMyJbIia mpeobianana Haj 6e10i. OCHOBY IMyJIBIIBI
COCTaBIIsIa PETUKYIIpHAs TKaHb, oOpasyromas ee
ctpoMy. B anBeHTHLIMM apTepuil, MPOHU3BIBAIOLIUX
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which had small centers consisting of predominantly
young cellsof lymphopoietic serieswith basophilic cy-
toplasm, werefound inlymph node cortex. That iswhy
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, wasvisible (Fig. 2d). No erythro-
cytes were noted in blood vessels and capillaries in-
side lymph node medullar tissue. Reticuloendothelial
Kupffer'scellsforming sinuswallswereplainly distin-
guished.

Thus, protective activity of the preparation “ Cryo-
cell-Haemocord” manifestsitself asintensification of
regenerative processesin lymph nodes of miceinfected
with the influenza virus and as normalization of the
structure of these organs as early as by the 14" day.

Sleen. Histological analysisof spleensof themice
from group 1, which had beenintroduced with the prepa-
ration* Cryocell-Haemocord” 6 months earlier, showed
their normal structure. Spleen trabecules anastomos-
ing among themselvesin 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-
oushblood vessdls, mainly of sinusoidtype, init (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 adventitiaof itsar-
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 bedigtinguished: periarteria one (proliferation cen-
ter), mantle layer and marginal zone.

Onthe 7" day histological analysisrevealed 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-lymphoblastsinfollicle proliferation
centers(Fig. 3b); clustersof macrophageswith phago-
cytized lymphaocytesor their fragmentsas chromophilic
corpuscles; degenerative and necrotic changesin pulp
tissue elementsand follicles.

On the 7" day in spleens of the mice from group 3
white pulp dominated over red one, that atteststoirri-
tation of lymphoidtissue by antigens. In numerouslymph
follicles one can distinguish periarterial zones (prolif-
eration centers) holding littleareas of thefolliclearound
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. Cenesenka MplIeii: a —uepe3 6 Mecs1eB [10CIe BBEACHH Ipenapara
"Kpuouemi-remokopa'; 6 —3apaKeHHBIX BUPYCOM rpurina (Ha 7-¢ CyTKH); B —
3apa)XKeHHBIX BUPYCOM TIpHIIIIa Yyepe3 6 MecsIeB 1mocie BBEICHUS Ipenapara
(Ha 7-e CyTKH); T — 3apa)KEHHBIX BHPYCOM TpHIINa Yepe3 6 MecsIeB mocie
BBeleHus npernapara (Ha 14-e cytku). OKkpacka reMaTOKCHIMHOM M 03HHOM.
x400.

Fig. 3. Mice spleens: a— 6 months after the administration of the preparation
"Cryocell-Haemocord"; b —infected with the influenzavirus (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 centersconsisted of reticular
cells and proliferating B-lympho-
blasts. Small clusters of macropha-
ges were also revealed here. Red
pulp holding arelatively little area
comprised alot 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 elagticfibers, sincethe
capsule and trabecules form sup-
port-contractile apparatus of spleen.
Red pul p dominated over white one.
The pulp basis was reticular tissue
formingitsstroma. Lymphoid tissue
asround or oval clusters, lymphfol-
licles, was noted in adventitia arter-
iesrunning through spleen (Fig. 3d).

Lungs. Histological analysis of
lung parenchyma of the mice from
group 1 showed itsnormal structure.
In the sections|ung tissue was open-
work because of its bulk consisted
of thin-walled terminal alveoleinci-
sions. Small bronchi werelined with
cubical epithelium; smooth muscle
annular layer was revealed behind
bronchial tubetunic. Individua small
gland packages occurred in small
bronchus submucosal layer. As the
caliber of bronchi lessened, glands
vanished. Small bronchi wereaccom-
panied by bronchial arteries, incisions
of whichwereawaysvisible nearby.
Lung veinscontaining alot of smooth
musclesin their wallsresembled ar-
teriesby their structure, but werelo-
cated independently on bronchi
(Fig. 4a). Respiratory lung parts
(acini) began with alveolar bronchio-
les originated from the tiniest bron-

CEJIe3EHKY, ONPeesiach TMMQOHIHAS TKAaHb B BUJIE
OKPYIJIbIX HITH OBAJIBHBIX CKOIUICHUI — TMM(pATHICCKUX
domtukynos (puc. 3, ).

Jlezxue. I'ncTonaorndeckoe UccieJ0BaHUE apeH-
XHMMBI JIETKUX MBIIIEH rpymniis! 1 mokasano ux HopMaiib-
Hoe cTpoeHue. TkaHb JETKUX Ha MpernapaTax uMmesna
)KypPHBIH BU]I BCIEJCTBHE TOTO, YTO OCHOBHYIO Maccy
€€ COCTaBJISUTH pa3pe3bl TOHKOCTEHHBIX KOHIIEBBIX ajlb-

T. 20,2010, Ne2

chi. Alveolar bronchioleswere acinus areaslined with
cubicd epithelium aternating 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 macrophageswerefound onthein-
ner surface of alveolae and in their cavities.

Onthe 7" day in lung parenchymaof the micefrom
group 2 spongioid structure only remainedin small ar-
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Beosl. Masble OPOHXH BBICTIIAHBI
KyOMUYeCKHUM JTUTEIUEM, 3a CO0-
CTBEHHOH MX 000JI0YKOH OOHAPYXKEH
KOJIBIIEBOH CJIOM TIaJKUX MBIIIII. B
MOJICIIU3UCTOM CJIO€ MalbIX OpOH-
XOB BCTpEUYaJUCh OTACIbHBIC He-
Oonpmve nakeTsl xeines3. C yMeHb-
LIEHHEM KaJarOpa OPOHXOB JKene3bl
rcuesand. Mainbie OpOHXH COIpo-
BOYK/IQJINCH OPOHXNAIBHBIMU apTe-
PHAMH, Pa3pe3bl KOTOPHIX IOCTOSH-
HO BCTPEYaIUCh BO3Jie HUX. Jlerou-
HbIE BEHBI, COAEpXKAIUE B CBOMX
CTEeHKax O0OJbIIOE KOJIUYECTBO
[JIaJKUX MBIIIL, CXOJHBI 10 CTPOe-
HUIO C apTepUsIMH, HO pacroJiara-
JHUCHh HE3aBHCHMO OT OpOHXOB
(puc. 4, a). PectimpaTopHble OT/IEIbI
Jerkux (aluHyChl) HAYMHAIHUCH
AbBEOJISIPHBIMA OpOHXHOJAMH, B
KOTOpPbIE IEPEXOANIN CaMble MeEJI-
Kre OpOoHXHU. AITbBEONIIPHBIE OPOH-
XHOJIBI IPEJICTABIISUIN CO00i ydacT-
KM aIlHyCa, BBICTJIAHHbIE KyOHnyec-
KHUM SIUTEIINEM, YepeayIoIuecs ¢
QJIbBEOJISIPHBIMU BBIISTYUBAHHUAMU,
HUMEIOIUMH OYCHb TOHKYIO CTEHKY.
B crenkax anpBeos MBI yKe HE
Obu10. Bonbias yacte cpe3oB Jier-
KMX ObLIa 3aHATa pa3pe3aMH ajib-
BEOJISIPHBIX XO/IOB ¥ KOHIIEBBIX aJIb-
BEOJI, PAaCTSHYTHIX B Pa3HOH crere-
HU. Ha BHyTpeHHEl NMOBEpXHOCTH
JIBBEOJI M B UX IOJOCTH BCTpeYa-
JIUChH AbBEOJIIPHBIC MaKpoQary.

B napenxume nerkux y Mulmen
rpynisl 2 yepe3 7 CyTOK TOJBKO Ha
HeOOJBIINX y4YacTKax MO KpasiM
JIETKUX COXPaHEeHo Tyduaroe cTpoe-
HUe, OJJHAKO aJIbBEOJIbl MeCTaMu
pPacTSHYTHI, @ MECTaMH — UMEJIH
pa3pbiBbl cTeHOK. HenmpephiBHBIN
9HOTENNH albBEOJISIPHBIX KaIlWil-
JISIPOB TOJIBKO B HEKOTOPBIX MECTax
coxpaseH. B OonbInHCTBE c1y4aen
OH CIyIIMBaJCs, ObLI TJIOXO BBIpaA-
KEH, B pe3yabraTe yero HaoOmrona-

Puc. 4. [lapeHxuMa JIETKUX MBIIICH: a — depe3 6 MecsleB MOociIe BBEACHUS
npenapara "Kpuoriemi-remokopa”; 6 —3apakeHHbIX BUPYCOM Tpuiria (Ha 7-¢
CYTKH); B — 3apa)KCHHBIX BUPYCOM I'PHIIIA Yepe3 6 MEeCSIeB MOCie BBEICHHsI
npenapara (Ha 7-¢ CyTKH); T —3apa)KEHHBIX BUPYCOM T'pHUIINa uepe3 6 MecsIes
nociie BBegeHus mpemnapara (Ha 14-¢ cytku). OKpacka reMaTOKCHIMHOM H
s03uHOM. X200.

Fig. 4. Mice lung parenchyma: a — 6 months after the administration of the
preparation " Cryocell-Haemocord"; b —infected with the influenzavirus (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.

JICh MHOKECTBEHHbIE KPOBOM3IIUSHUA U 3aIIOJTHEHUE
abBeON KpoBbIO. ONpeaessaanch AeCTPYKLIUs ajib-
BEOJI B ICHTPAJILHBIX OTAeNaX JETKUX U UX “ oreyeHe-
Hue” (remopparuyeckasi THeBMOHUs). Bo BHyTpHIIe-
TFOYHBIX OpOHXaX pa3HOro Kajaubpa U OpoHXHONAX
OOHapyKEHBI JECKBaMAIMsl SIUTEIHS, HCTOHUYCHHE
CTEHKH OpOHXHAJIbHBIX apTEPHi M BEH, CTa3bl KPOBE-
HOCHBIX COCYIOB. B mapeHxnme JIeTKux nMena MecTo
MOHOIUTO-TAM(OIHUTapHas HHOWIBTpausI — Macca

npo6nemsbl
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eas along the lung edges, though aveolae were ex-
panded in some placesand ruptured in others. Endothe-
liuminalveolar capillaries scarcely remained continu-
ous. In most casesit was desguamated, indistinct, asa
conseguence of which multiple hemorrhages were
observed, and alveolae were filled with blood. In the
central parts of lungs aveolae were destructed and
“hepatized” (hemorrhagic pneumonia). Inintrapulmo-
nic bronchi of various size and bronchiolae epithelium
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HYKJICAPOB, CPEAH KOTOPBIX BCTPEYAIHCh CEIMEHTO-
saepHble kiaetku (puc. 4, 0).

[Ipu nccrnenoBaHuM MAapEeHXUMBI JIETKUX MBbIILIEH
rpymmnsl 3Ha 7-e CyTKH YCTaHOBJICHO OoJiee Nl MeHee
rybyaToe ee CTpoeHHE. ANBBEONSPHBIC MEIIOUKH
MECTaMU CYXEHbI, MECTAMH — PacTSHYTbI. DHIOTEINH
IBBEOJISIPHBIX KalWLIAPOB coxpaHeH. llpu sTtom
BEISIBIICHBI YYaCTKH TTAPEHXVIMEI C “ OTIeYeHeHEM , T/Ie
HaOIrI0gaIach MOHOIUTO-TUM(OIUTapHas HHPHUIb-
Tpauus. unatupoBaHHbIE KPOBEHOCHBIE COCYHBI C
ACTOHYCHHOMW CTEHKOW OBLIN 3aIOJTHEHBI dPUTPOITH-
tamMu. Ha BHyTpeHHEl MOBEPXHOCTH aJIbBEOJ YacTO
BCTPEYaIINCh AIbBEOJISIPHBIE MakpoQard. JMUTeIHi
TCPMUHAJIbHBIX 6pOHXI/IOJ] B HCKOTOPLIX MECTax 6BIJ'I
CJIyILIeH, OZHAKO B OOJBIINHCTBE CIy4aeB COXPaHSII
nenoctaocts (puc. 4, B).

l'ucronornueckuii aHamM3 MapeHXUMBI JISTKUX MbI-
mieid rpynmnsl 3 mokasain, 4to yepe3 14 cytok nmocie uH-
(hurmpoBaHus OHA MIMerTa Tyouaroe crpoerwue. [Ipu atom
aJIbBEOJIbI OBUIN TO PACTSHYTHI, TO CXKaThl, B HEKOTO-
PBIX MecTax HaOIIoOaluCh pa3pbIBbl UX CTEHOK. JH-
JOTENINH aNbBEOJIIPHBIX KAWIUISIPOB NPEUMYLIECT-
BEHHO coxpaHeH. B anpBeossspHBIX X0oznax HaOmrona-
JUCH HEOOITBITTHE CKOIUICHHUS SPUTPOIIUTOB. DTTUTEITAH
TEPMUHAIBHBIX OPOHXMOJ B OOJIBLIMHCTBE CIy4yacB
coxpaHeH. B mapeHxume Jerkux ycTaHOBJICHA YMEpEH-
Hasi MOHOTIUTO-TTMM(ornTapHas uHGUIETparms. CteH-
KN KPOBCHOCHBIX COCYI0B HECKOJIbKO HCTOHYCHEI, a B
HEKOTOPBIX M3 HUX HaOIIOAaINCh cTas3bl (puc. 4, 1).

BbiBOAbI

I'ucronornyeckuii aHaJIn3 UMMYHOKOMIIETEHTHBIX
OpPraHOB IKCIEPUMEHTAJIbHBIX KUBOTHBIX MOKa3al,
4TO MpeBapuTeNbHOE (32 6 MecsIeB 10 MHPUIPOBa-
HHsT) BBeIeHHE TIpernapara “ Kpuroriemr-remoxkop” mon-
HOCTBIO 3alIHIIAET HX OT TUCTPODHUESCKIX U HEKPOTH-
YEeCKHX MOBPEKACHUM, KOTOPBIE BBI3BIBAET BUPYC TPHII-
na. YcTaHOBJIEHO, uTo Ha 14-e cyTku nocie nHpuuu-
POBaHHS Y )KUBOTHBIX, KOTOPHIM 32 6 MECSIIEB 10 3TOTO
ObUI BBeJICH ITpernapat “ Kpuoremi-reMmokop” , HopMa-
JIU3YETCs CTPOCHUE BCEX TKAHEBBIX CTPYKTY], COCTaB-
JISIOIIMX OCHOBY OPraHOB MMMYHOJIOTMUECKOH 3aILIUTHI.

[IpenBapurensHOoe BBeAeHune mpemnapara “Kpuo-
LIEJUT-TEMOKOPA, TIPEIOTBPAIIACT TAK)KE BHI3BIBACMBIC
BHPYCOM T'PHIIIA NATOJIOTMYECKHE U3MEHEHUS B JIeT-
KHX, IPUBOJAIINE K TEMOPPAarnyecKoil THEBMOHUH.
Uepes 14 cyTok nociie HHPHUITUPOBAHNUS )KUBOTHBIX BU-
PYCOM TpHIIIia, KOTOPBIM IPEBAPUTENLHO OBbLIT BBE/ICH
npenapar “Kpuonemn-remokopsa”, B OOTBITMHCTBE
CIIy4aeB YCTAaHOBJIEHbl HOPMAaJIM3aLUsl MapeHXUMBI
JIETKHX, COXPaHEHHE YHAOTEIHS aTbBEOJISIPHBIX KaITni-
JISIPOB M DMIUTENUS] TEPMHUHAIBHBIX OpoHxuoi. Bos-
MOXHO, TaKO€ 3alIUTHOE JeiicTBUE Ipenapara o0yc-
JIOBJICHO BJIMSIHUEM HA IMMYHHYIO CUCTEMY )KUBOTHBIX.
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was desguamated; bronchial artery and veinwallswere
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 endotheliumwas
intact. Herewith “hepatized” areas of parenchyma,
where monocyte-lymphocyteinfiltration 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 desgquamated in some
places, nevertheless in most cases it remained its in-
tegrity (Fig. 4c).

Histological analysisof lung parenchymaof themice
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
inmost cases. Monocyte-lymphocyteinfiltrationinlung
parenchyma was moderate. Blood vessel walls were
alittle 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 theinfluenzavirusinfection. 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, al the
tissue structures forming the basis of theimmune pro-
tection organs became normal.

The preliminary administration of the preparation
“Cryocell-Haemocord” aso prevented pathological
changesin lungscaused by theinfluenzavirusand lead-
ing to hemorrhagic pneumonia. 14 daysafter theinfec-
tion with theinfluenzavirus of the animal's, which had
been preliminary introduced with the preparation
“Cryocell-Haemocord”, normalization of lung paren-
chyma, preservation of alveolar capillary endothelium
and terminal bronchiole epithelium wereregistered 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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