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Pesiome. B 2000-x rogax 3HaYMTEIbHO MOBBICUJICS UHTEPEC K JAaJbHEBOCTOUHON CKapJIaTWUHOIMOAOOHOMN JTUXOopaake
(ICJI), peructpupytoleiicsas B ocHoBHOM B Poccuu u AnoHun. DTo KIMHUKO-3MUAEMUYECKOe MPOosIBIeHNE MCEeBI0-
TyOepKyJie3a y 4eJoBeKa CBSI3aHO C KOHKPETHOM KJIOHAIbHOM JIMHUEH BO30yIUTeNsT 00JIe3HU, XapaKTepu3yIoIencst
onpeaeSeHHbIM MIa3MUIAHBIM TpoduiieM (pVMSE2, pY V48), cukBeHc-tunoM (2ST) u annenem reHa yadA (1-i annenb).
B paboTe n3yyeHbl 0COOEHHOCTH BOCTIATUTEIbHBIX M3MEHEH M, XapaKTePU3YIOIINX MIa3MHUI-acCOIMMPOBAHHYIO IMa-
toreHHocThb Bo3oyautens ICJI. MccnenoBaHa matoMophosorust OpraHoB SKCIIEPUMEHTaAbHbBIX XKUBOTHBIX, UHGUIIU-
POBaHHBIX BHYTPUOPIOIIMHHO IITaMMaMu Yersinia pseudotuberculosis 4 maa3MuIHbIX TUTIOB: 487:827; 48%:82; 48~:82%;
48~:82~. Ilpu 3apaxeHun KUBOTHBIX IITaMMoM H-5015 T+ (827:48") Y. pseudotuberculosis, conepxaluum aBe MIa3MUabI
¢ MOJIEKYJIsIpHO# Maccoii 82 1 48 M Da, netainbHocTh cocTaBuiia 40%. C 3 cyTok nHGeKIIMn oOHapykeHa KapTruHa qud-
(by3HOIT MTHEBMOHUY ¢ YMEPEHHO BOCIIAIUTEIbHON MHPUIBTPAIIUEH IETOYHOM TKAHW U UI3MEHEHUS B TMM(POUTHBIX
opraHax, xapakrepusyoiue uMMmyHonebuuurt. [pu 3apaxenun mrammom H-5015 T~ (827:487) Y. pseudotuberculosis
¢ ogHoii Tutazmuaoit pV M82 MDa neranbHocTh coctaBuia 30%. C 3 cyTok MHGbEKIIMY BBISBIISIACH COCYIUCTAs peak-
LM BJIETKMX U TIEYeH U, Ha S—7 CYTKM YCHJIMBAJIMCh IECTPYKTUBHBIE U3MEHEHM S CTEHKHM cocynoB. Ha aToMm doHe oT™me-
YaJrach epuBacKyasspHast MHGUIbTpaIUs PEUMYIIeCTBEHHO MOHOHYKJIEAPHBIMU KJIETKAMU C SIBJIESHUSIMU 04aroBOM
ITHEBMOHMH, peaKIIvsi OPOHX0-aCCOLMMPOBAHHOMN TUMGMONIHON TKaHU, MUHUMAaJTbHBIE JeCTPYKTUBHBIC U3MEHEHU S
B opraHax. Ha 7 cyTku nHdek1nu B iedeHr 00HApyKeHBI IIPU3HAKY T'PaHyJIeMaTO3HOTO BOCTIAIEHUS B BUIE MEJTKUX
CKOTUIECHW T MOHOHYKJICAPHBIX KJIETOK U OKOJIOCOCYIMCTBIX KOMITAKTHBIX MHGUILTPaToB. Bo Bece cpoku MHMpeKIn
oTMeyajach TMIepIIa3us TKaHU TUMGOUIHbBIX opraHoB. [1pu nHdexk1uu, BeizBanHOM mTammoM H-5013 T* (487), ne-
TaJabHOCTB cocTaBuiia 80%. BocmanuTenbHble M3MEHEHUS C ITPeobiafaHueM MOHOHYKJI€apHBIX KJIETOK 00OHAPYKEeHBI
yXe yepes 1 CyTKU Mmocie 3apakeHus ¢ KapTUHOM KPyITHOOYAroBOoii OpOHXOITHEBMOHUM, 60Jiee BhIpaXKEHHOM y TTaBIINX
KMBOTHBIX. Y TIOCTEIHUX TaKXe OTMEYEHBI MPU3HAKN BBIPAXXEHHOM MMMYHOCYTIPECCUU B TUM(MOMIHBIX OpraHax.
C 3 cyTok MH(MEKIIMHN Y BCeX 3apakeHHBIX JKMBOTHBIX 00HapyKeHa TMMQOUTHAS TUTIOIa3K s B cele3eHKe 1 TMMDOY3-
JlaX Ha ()OHE MMaToreH-acCOIMUPOBAHHOTO MOBPEXAEHMS TKaHU opraHoB. [Tociie 3apaxxeHnst 6ecrIa3MUIHBIM IITaM-
MoM H-5013 T~ (48-) neranbHOCTE cocTaBuia 25%. C 3 cyTOK WHGEKIMY NMeIach He3HAUUTeIbHas MOHOHYKJIeapHast
BOCTIAJIUTETbHAST MHMUIBTPALIMS B JIETKUX M [TEYeHU, YMEPEHHAsl TUTAaHTOKJIETOUHAsl peakKIusl B MYJIbIIE CeJIe3eHKU
1 phIXJiasi IepuHOdaIbHAS BOCIIAIMTEIbHAS MHOUIBTpAUI TUM(PATUUeCKHUX y3J10B. TakMM 00pa3om, Ipy MOJIETH-
poBaHUM UHGEKITMHN, BHI3BAHHOW pa3HBIMU TUIA3MUIHBIMY TUTIAMU Y. pseudotuberculosis ToydeHbl JaHHBIE O pa3iin-
qusx MopdoreHe3a M3MEHEHW I B OpraHax 3KCIIepUMEHTaIbHBIX )KMBOTHBIX, Kacaroluecss TMHAMUKM 1 TeHepaIn3a-
MM BOCTIAJTUTEIbHOI PeakIINu, a TaKKe TSKEeCTH MaTOreH-aCcCOMMPOBAaHHBIX TOBPEXACHU I TUM(ONTHON TKaHU.
[Ipu Hanuuuu B wtamMmmax Y. pseudotuberculosis mnazmunsl pVM82, B KOMILIEKCE € TIIa3MUA0N BUPYJIEHTHOCTH pY V
nan 6e3 Hee, YMeHbIIIaJlach pacIipOCTPAaHEHHOCTh BOCITAJIMTEIbHON peakKIMKM M BHIPaKeHHOCTh UMMYHOCYITPECCHH,
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J1.M. ComoBa u gp. MHdekumns n uMmyHuTeT

MIPOSIBIIIONIEiCS e TuMdaTn3anueii cele3eHKN 1 TUM(aTHIECKUX Y3JI0B, ITO CPaBHEHHIO ¢ MH(EKIINeil, BRI3BaHHOMI
mwrtaMMoM Y. pseudotuberculosis, HeCyllUM eMMHCTBEHHYIO MJIa3MUAY BUpYJeHTHOCTU pY V. CrieaHo NpeamnooxeHue
0 3HAYCHUH TIa3MUILl pVMS82, IpHCyTCTBYIOIIEH B pOCCUICKUX IITaMMaXx Y. pseudotuberculosis, B orpaHUYEHUH BOC-
MTaJINTEJIEHOM peakIny, OaKTepraIbHON TMCCEMIHALINYT 1 TSKECTH TTOBPEXICHHST TUM(POMIHBIX OPraHOB.

Karouesnle caosa: ncesdomybepkynes, 0aabHe80CMOYHAS CKAPAAMUHON0000Has auxopadka, Yersinia pseudotuberculosis, naazmudnsie
munel, 0Cnanexue, KAemKu 8PONCOCHHO20 UMMYHUMEMA, UMMYHOCYRPECCUS.

INFLAMMATION INDUCED BY DIFFERENT PLASMID TYPES OF RUSSIAN
YERSINIA PSEUDOTUBERCULOSIS STRAINS
Somova L.M.?, Shubin F.N.?, Drobot E.I.?, Lyapun I.N.?, Plekhova N.G.*"

@ Somov Research Institute of Epidemiology and Microbiology, Viadivostok, Russian Federation
b Central Research Laboratory, Pacific State Medical University, Viadivostok, Russian Federation

Abstract. In the 2000s, a scientific interest to the Far Eastern scarlet-like fever (FESLF) mainly recorded in Russia and Ja-
pan was remarkably increased. Such clinical and epidemic manifestation of human pseudotuberculosis is related to a cer-
tain bacterial clonal lineage characterized by a specific plasmid profile (pVM82, pY V48), sequence type (2ST) as well
as the yadA gene allele (Ist allele). In our study we examined features of inflammatory changes characterizing plasmid-
associated pathogenicity of the FESLF pathogen. In addition, organ histopathology in experimental animals infected
intraperitoneally with Y. pseudotuberculosis strains of the four plasmid types 48*:82*; 48*:82~; 48-:82"; and 48:82~ was
investigated. It was found that the mortality rate in animals infected with Y. pseudotuberculosis H-5015 strain (82+:48")
bearing two plasmids with a molecular weight of 82 and 48 MDa was 40%. A picture of diffuse pneumonia with moder-
ate inflammatory infiltration in pulmonary tissue and changes in lymphoid organs characterizing immunodeficiency we
observed as early as 3 days postinfection (p.i.). On the contrary, animals infected with Y. pseudotuberculosis H-5015 strain
(82:487) bearing a single plasmid 82 MDa pVM, mortality rate was 30%. A vascular reaction in the lungs and liver as
well as deteriorated vascular destructive changes were revealed starting from day 3 and on day 5—7 days p.i., respectively,
which was paralleled with perivascular infiltration mainly by mononuclear cells and focal pneumonia as well as a reaction
of bronchial- associated lymphoid tissue and minimal organ destructive changes. On day 7 p.i., signs of granulomatous
inflammation in the liver in a form of small mononuclear cell clusters and perivascular compact infiltrates were found.
At all time points, lymphoid organ hyperplasia was noted. In case the infection caused by H-5013 strain (48%), the mortal-
ity rate was 80%. Inflammatory changes with dominant mononuclear cells were detected as early as 1 day p.i. associated
with a picture of large focal bronchopneumonia, more pronounced in the non-survivor animals, also demonstrating signs
of severe immunosuppression in the lymphoid organs. Starting from day 3 p.i., lymphoid hypoplasia in the spleen and
lymph nodes was detected in all infected animals paralleled with pathogen-associated tissue damage in various organs.
Animals infected with the plasmid-free H-5013 strain (487) resulted in 25% mortality rate. Moreover, starting from day
3 p.i., a slight mononuclear inflammatory infiltration in the lungs and liver, a moderate giant cell reaction in the splenic
pulp, and loose perinodal inflammatory infiltration in the lymph nodes were observed. Thus, while modeling infection
caused by different plasmid types of Y. pseudotuberculosis, the data on differences in histopathology of changes in diverse
organs regarding dynamics and generalization of the inflammatory response, as well as the severity of pathogen-associated
damage in the lymphoid tissue were obtained. In case Y. pseudotuberculosis strains contained pVMS82 plasmid with or
without virulence plasmid pY'V vs. single pY V-positive strains, an area of the inflammatory response as well as severity
of immunosuppression manifested by splenic and lymph node delymphatization were decreased. It allowed to suggest that
pVMS82 plasmid found in Russia-originating Y. pseudotuberculosis strains might be implicated in limiting intensity of in-
flammatory response, bacterial dissemination and severity of lymphoid organ damage.

Key words: pseudotuberculosis infection, Far Eastern scarlet-like fever (FESLF), Yersinia pseudotuberculosis, plasmid types, inflammation,
innate immunity cells, immunosuppression.

nobOHas JJMmxopaaka ABJIACTCA I€HEpaJIMn30BaHHbBIM

BBepneHune
MHQPEKIIMOHHBIM 3a00JeBaHUEM, OTIMYAIOLIUMCS

B 2000-x rogmax 3HaYUTETbLHO MOBBICUJICS UHTE-
pec K JaJbHEBOCTOYHOW CKapJaaTMHOMOAOOHOM! JIv-
xopaake (JACJI), peructpupyolieiics B OCHOBHOM
B Poccuu n Anonun. D10 KIMHUKO-3MUAEMUYEC-
KO€ TIPOSIBJICHHE IICEBIOTYyOEpKyJie3a y dYejloBeKa
CBSI3aHO C KOHKPETHOM KJIOHAJIBHOW JIMHUEW BO3-
OyauTtensi 0OJIe3HU, XapaKTepU3YIOLIEcs omnpene-
JICHHBIM IJ1a3MUIHbIM TpodusieM (pVMSE2, pY V48),
cukBeHc-TUunoM (2ST) u annenem reHa yadA (1-i
annens) [13]. JlanbHeBOCTOYHAsI CKapJlaTMHOIIO-

OT criopaauyeckoro nceBaoTyoepkylie3a B EBporie,
IpOTEKaIIIero 4acTo B (opMe TacTpOIHTEpPHTA.
W pentudunmpoBaHbl JCJI-accoummpoBaHHbBIE
reHOMHbIe 3JiIeMeHThl Y. pseudotuberculosis, BKI1O-
yaiue mirasMuabsl pYV u pVMS82, koaupylroiue
CreKTp (akTOpoB MAaTOIEHHOCTH BO30OYAUTENS
[5]. TIma3sMuabl BEISIBJIEHBI aBTOpoM Y 99% mrtam-
MoB Y. pseudotuberculosis cepoBapa 1, 1 HauboJee
YacTO BBISIBJASIEMBIMU OBLIU TIJIa3MHIa BUPYJICHT-
HocTu Y. pseudotuberculosis (pYV) ¢ MOJEKYJISIp-
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BocnaneHue npu ncesaoTybepkynese

Hol Maccoit (M.M.) 45—48 MDa, u njazmMuaa ¢ M.M.
82 MDa (pVMBS82), sapnsiomasics creuuGuuHOR
IS pOCCUMCKUX 1ITaMMOB Y. pseudotuberculosis.
3aboJieBaeMOCTb IMCEBAOTYOCPKYIE30M B BUJIE DITH-
nemudyeckux Benbiiek (JACJI) oOyciaoBiauBaer,
B OCHOBHOM, TJIa3MUAHBIN TUN pY V48: pVMS82 [3].
JlanbHEBOCTOYHBIE IITAMMBI, HECYIIIME DTH MJI1a3MU-
IIbI, MPOAYLIUPYIOT cyrniepaHTureH YPMa, Y. pseudo-
tuberculosis-mpon3BOAHBINA MUTOTeH A, UTpaIOIIUA,
BEPOSITHO, KJIIOYEBYIO POJb B MMMYHOIATOTCHE3e
JACII [6].

IMnasmupa BupyieHTHocTu PYV KonupyeTt 0ejiok
Hapy>XHOU MemOpaHbl YadA, SBISIOIIMIACS Beny-
LM aAre3MHOM MEPCUHUIA, a TaKKe 7 pa3HOBUIHOC-
Teli OeJIKOB Hapy>KHOI MeMOpaHbl YOpS, KOTOpbIE
MPEICTaBIASIIOT COOOM KOMILIEKC (haKTOPOB, Mpe.-
Ha3HAYCHHBIX IJIST HEeUTpaIn3allni UMMYHOKOMIIC-
TEHTHBIX KJIETOK, a TaKXKe 3alyCKalolnX arornTo3
Makpodaros u cuctemy cekpenuu I11 Tuna [7, 8, 12].
ITaTorenHble BUabl Yersinia mperMylleCTBEHHO Ha-
HeJIeHBI Ha KJIETKU BPOXISHHON MMMYHHOI CHUCTe-
MBI I WHAKTUBUPYIOT WX, OCJIA0JSIST BPOKICHHBIN
nMMYHHBIT 0TBeT [10]. BaskHo, uT0 YOp-3(d(heKTOpHI,
JIETePMUHUPOBAHHBIE TUIA3MUA0MN PY V, TO3BOISIOT
Y. pseudotuberculosis n36eraTh BO3ACHUCTBUS HEUTPO-
GUI0B, UMEIOIINX CYIIIECTBEHHOE 3HAYeHHE B Or'pa-
HUYEHUU JucceMuHanuu Oaktepuili [14]. MeHee
u3yyeHa rmiaazMuga pVMS2 Y. pseudotuberculosis,
KOTopasi He BCTpeYyaeTcs Y APYTUX MpeacTaBUTeIe
pona Yersinia [5]. ABTOpamMu MOKa3aHO, YTO CPEIU
NPUPOAHBIX IITaMMOB Y. pseudotuberculosis BcTpe-
yaetcs rasmuga ¢ MmuM. 57 MDa, kotopast He KOp-
peaUpyeT ¢ SMUAEMUYHOCTBIO IIITAMMOB U SIBJISIETCS
dparmMeHTOM TIIa3MUIBI pV M82 BMecTe ¢ hparMeH-
oM JHK B 25 MDa. bbeiio ycraHosieHo [1], 4yTo
B TIPUCYTCTBUM ILIasMuAbl pVMS2, comepxkarieit
9TOT (DparMeHT, MoAaBIsIETCsI 0Opa3oBaHUE aHTUTE
K psSIIy OCHOBHBIX aHTUTCHOB Y. pseudotuberculosis.
Hamu yctaHOBJIEHBI 0COOEHHOCTH METa00IUYECKOM
aKTUBHOCTH KJIETOK BPOXICHHOTO MMMYHUTETA,
MHQUIIMPOBAHHBIX Pa3HBIMU TIA3MUIHBIMHA TUTIA-
mu Y. pseudotuberculosis, KOTOpbIe CBUIETEIbCTBYIOT
00 yrHeTeHU U 0aKTEepULIMIHOI CITOCOOHOCTHU (paro-
LIUTOB [4], YTO UMEET 3HAUCHUE B ITAaTOreHEe3¢ JaHHOU
WHMEeKIIH.

Llenb pa®oOTHI: BBISIBJIEHHE OCOOEHHOCTE BOCIa-
JIUTETbHON peaKIluM TIPU MCeBIOTYyOepKyJie3e B 3a-
BHUCHUMOCTH OT TJIAa3MUIHOI'O CIEKTPa BO30OYyIUTEIISI
¥ TIOMCK ITOITOJTHUTEIIBHBIX 3((DEKTOB, CBI3aHHBIX
c mnasmunoit pVMS2 Y. pseudotuberculosis.

Matepwuasnbl 1 METOLbI

Jast  BOCIpOM3BEINEHUS OSKCIICPUMEHTATBHOMN
MH(PEKLUU BHYTPUOPIOLIMHHO 3apaxaju Oecro-
POOHBIX OEJBIX MBIMICH XXEHCKOI'O II0JIa MacCOU
18=20 r (200 ocobeit). K1MBOTHbIE HaXOAUJIUCH
Ha CTaHIAPTHOM OHMETe, COAepKalIuCh B OOKCHPO-
BaHHBIX TOMEIICHU X C COOJTIOACHNEM BCeX ITPaBUIT
U MeXJIYyHapoAdHBbIX peKoMeHaauuii EBponeiickoi
KOHBEHIIHNH.

Wcnonb3oBaHbl IITAMMBI 4 MJIa3MUAHBIX TUIIOB
Y. pseudotuberculosis, mony4eHHbIE U3 KOJJICKIINU
HHWWN snuaemMuoiorun 1 MUKPOOUOJIOTUU UMEHU
I.I1. Comoga: 1) mramm H-5015 T* (827:48"), conmep-
XKalmuii aBe miasmuasl pVMS82 u pY'V, LDs, cocta-
Buna 3,7 x 107, u 2) ero usorenHsiin mramm H-5015
T- (82":487), comepkalnuii omHY ITIasMusy pvMa_2;
3) mrramm H-5013 T* (48%), comepxamuii TOIBKO
maasmMuny pYV, LDy, coctaBuna 1,4 x 108, u 4) ero
M3O0TeHHBIN OecruiasMuaHbiii mtamMmm H-5013 T-
(487). 3apaxkatomiast mo3a Obia paBHa 10-KpaTHOM
LDy, mTamMMoB, BbI3bIBalOIIE CHCTEMHYIO Oak-
tepuanbHyo uHpexkuuo [11]. Ha 1, 3, 5 u 7 cytkn
mocJie 3apaXkeHusl Opaju KyCOYKH JIETKOro, rneye-
HM, CeJIe3eHKN W OpBIXKeeUHBbIC INM@aTUIcCcKue
y37bl, ukcupoBagu ux B 10% pacrBope dhopma-
nauHa, 3abydepeHHoro no Jluaau, obGe3BOXKMUBAIU
B DTaHOJIe BO3pacTalollell KOHLEHTpaluu U 3a-
JUBaJX B MapacduH IO OOIIETPUHSITON METOINKE.
T'ucronornueckune cpesbl TOJAMIMHON 3—5 MKM ae-
napaduHUPOBAIN, OKpAIlMBaIM TeMaTOKCUJINH-
5031HOM.

Pesynbrarhl

IIpu 3apaxeHuu XUBOTHBIX ImTamMMom H-5015
T" (82":48") Y. pseudotuberculosis, comep>xalluM IBe
MJIa3MUAbI C MOJEKYJISIpHOIT Maccoit 82 u 48 MDa,
Ha 5—7 cyTku Habirofganach rudeb MbIIIEH, Je-
TajabHOCTh coctaBuiia 40%. IIpu TMCTOIOrMYECKOM
WUCCJIEOBAHUU C 3 CYTOK MHMEKIIMU OOHApYXKEHBI
nudgy3Hasi THEBMOHUS € TTOJUMOP(PHOKIIETOUHOM
(HETPpOMITEI, MaKpodarn) MHOUILTpaluCii JISTOU-
HoM TKaHU (puc. 1A) 1 u3MeHeHUsT B TUMPOUIHbBIX
OopraHax, XapakKTepH3yIOlIe UMMYHOIEe(UIINUT. DTHU
U3MEHEHU I, CBSI3aHHbIE ¢ OaKTepUabHOM JUCCEeMU-
HaImel, ObLJIN CUJTbHEE BBIPpaKeHBI Y TIOTUOIITNX K1 -
BOTHBIX. KoJloHuu OGakTepuii BU3yaJu3UpPOBaIUCh
B BUJE TOMOTeHHBIX msateH (puc. 1B, B), uto mpu-
JlaBaJio TKaHU JUMQOUIHBIX OpPraHOB (CeJie3eHKa,
JTUMGOY3IbI) BUI «A3bEICHHBIX MOJIBIO» (ITO TEPMH-
nosnoruu F. Guinet u coast., 2008) [9]. ¥ naBuux xu-
BOTHBIX HAOJIIOMAJIOCh CXOACTBO MOP(MOJIOTMYSCKOM
KapTUHBI TEMOPPArnuecKoil ITHEBMOHUN C TOpaXe-
HMEM JIETKUX IIpU Y. pestis-MHOEKITUU.

Ilpu nndexkuu, Bei3zBaHHON mTammoM H-5013
T (48%) Y. pseudotuberculosis, HeCcyliuM eTMHCTBEH-
HYIO TUTa3MULY BUPYJEHTHOCTHU PY V C MOJIEKYJISIP-
Holl Maccoit 48 M Da, rubeJjib XXMBOTHBIX OTMEYaaIun
yXe ¢ 1 cyToK mH(pEeKINH, JIeTaIbHOCTh COCTaBIIIa
80%. TI'eHepayim3zoBaHHasl BOCIIAJIMTEJIbHAsl peak-
ous ¢ TIpeoOJlagaHueM MOHOHYKJICAPHBIX KJle-
TOK OOHapyxeHa yepe3 1 CyTKHU Iocje 3apaxkKeHUst
C KapTUHOW KPYITHOOYATrOBO OpPOHXOITHCBMOHHUH
(puc. 2A), 6onee BbIpaXX€HHOI Yy TMaBLIWX MBbIIIEH,
Y KOTOPBIX TaKXKe OTMEUEHO BBIPaXKEHHOE pa3peke-
HUe TKaHU JTuM@PouaHbIX opraHoB (puc. 2b). C 3 cy-
TOK Y BCEX JKMBOTHBIX OOHapy>KeHa TUTIOTLIa3UsI Ce-
JIE3eHKU 1 TUMGbATUIECKUX y3JIOB.

I1pm 3apaxxenuu mrammom H-5015 T- (827:487)
Y. pseudotuberculosis, HecyluuM TOJbKO TMJIA3MUIY
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PucyHok 1. Jlerkoe (A) n cene3seHka (B, B) XMBoTHbIX, 3apaxeHHbIx wtammom H-5015 T+ (82:487)

Y. pseudotuberculosis, 5 cyTku nocne 3apaxeHus, x200. Okpacka reMmaTOKCUJINHOM U 303UHOM

Figure 1. Histopathology analysis of the lung (A) and spleen (B, C) sections obtained from animals infected with strain
H-5015 T (82*: 48") Y. pseudotuberculosis, day 5 p.i. Magnification x200. Stained with hematoxylin and eosin

pVMBS82, tbenp JKMBOTHBIX OTMEYadach C 5 CyTOK
rmocJie 3apaxeHwus, JeTaJbHOCTh cocTtaBuyia 30%.
IMatromopdonornueckre M3MEHEHUs BbISBIISIUCH
¢ 3 CyTOK B BUJZI€ COCYAMCTOW peakIuu B JIETKUX,
MEYEHU U YCUJIEHUEM €€ C IeCTPYKTUBHbBIM U3MEHE-
HUEM COCYAMCTOM CTEHKHU Ha 5—7 cyTKU HabOmmoae-
Hus. Ha aTom boHe oTMeuanuch BocHaauTe IbHbIE
M3MEHEHUsI C TepUBaACKYJISIpHOI WH@UIbTpanuei
MPEeuMYIIIeCTBEHHO MOHOHYKJICAPHBIMU KJIeTKaMU,
SIBJICHUSIMU OYaroBoil MHeBMOHUM (puc. 3A) U pe-
aKIue OpOHXO0-acCOLMUPOBAHHOU JTUM@POUIHONU
TKaHU TP HE3HAUYUTEITBbHBIX HCCTPYKTUBHBIX M3-
MEHEHHUsIX B opraHax. BbIpaxkeHHbIe U3MEHEHUS
HaOJII0JaUCh JIMIIb Y MaBIIUX MbIIIEH B BUIE Ce-
PO3HO-TeMOPpParuyeckoil IMHEBMOHUU, BEPOSITHO,
KaK TIPOSIBJICHUSI WHQEKIIMOHHO-TOKCUYECKOTO
moka, ¢ nuddy3HONU PHIXJIO MOHOIIUTAPHO-JIUM-
douuTapHoil MHGUABTpALIUENR JlerKoro. BaxkHo oT-
METUTh, YTO B [IEUEHU BOCITAJIUTEIbHbIE U3MEHEHU ST
Ha 7 CyTKM MMEJIMW NPU3HAKW T'PaHyJIeMaTO3HOTO
BOCMAJIEHUS B BUJIE MEJKUX CKOTJIEHUIA MOHOHYK-
JeapHBbIX KJIETOK (puc. 3B) 1 KOMITaKTHBIX OKOJI0CO-
CYIVCTBIX UH(MUABTPATOB. Bo Bce cpoku nHbpeknmn
oTMevaJiach TUTIEPILIA3u I TKaHU JTUMMOUTHBIX OpP-
raHoB (puc. 3B, I'). JIumrs y maBmmx Ha 5—7 CyTKH
MBIIIEN OOHapyXeHa KapTUHA CENTUYECKOU cele-
3€HKU C TUNoIuia3ueil TuMGonIHbIX (POTTMKYJIOB
P MUHUMAaJILHOUN BOCHAJIMTEIbHON peaKIiniu.

Ilocne 3apaxeHusi 6ecnjia3MUIHBIM LLITAMMOM
H-5013 T- (487) Y. pseudotuberculosis Tn6erb XKu-
BOTHBIX Habsromagach Ha 5—7 CyTKUM WH@eEKIUU,
JleTajibHOCTh cocTtaBuia 25%. C 3 cyToK Iocie 3apa-
JKEHUSI BbISIBJIEHA YMEPEHHasl COCyIMCTasl peakims
B OpraHax, He3HaYuTeJIbHasi MOHOHYKJIeapHasi BOC-
najauTeabHass MHOUIBTPALMS B JISTKUX U TEYSHU,
yMepeHHasl TUTaHTOKJICTOUHAsI peaKlus B ITyJIbIe
CeJIe3eHKH U PhIXJIasi IepuHOAATbHAS TUMMOonTHas
HOUIBTpaus TUuM@aTUIecKnX y310B. Y MaBIInuX
Ha 5—7 CyTKU XXMBOTHBIX OOHAPYKEHBI pe3Kasl Co-
CyaucTast peakiius C JeCTPYKIIMeil CTEHKH COCY/IOB,
reMopparmyeckoe MmpornuTbhiBAaHUE JErOYHOW TKaHU
Y MUHMMaJbHas BOCOaIUTebHasl peakiiusl, a Tak-
Ke TUMMONIHAS TUMOIIAa3usl B CEJIe3eHKe U JIUM-
(daTUYeCKUX y3ax.

O6cyxaeHne

TTony4yeHHbIe pe3yabTaThl CBHUACTEILCTBOBAJIN
0 3aBUCUMMOCTHM THMCTONATOJIOIMU IICEBIOTYOEpPKY-
JIE3HOW MH(EKIIUU OT IJIa3MHUIHOTIO THUIIA BO30Yy-
nutenst. HauGonpias netaabHOCTh (80%) HabI0-
Jajaach Ipu MHMEKIMU, BI3BAHHON OJHOILIA3MU/I-
HBIM ITammoM H-5013 T* (48%) Y. pseudotuberculosis,
HECYILIMM €IWHCTBEHHYIO IUIA3MUIY BUPYJIEHT-
HocTu pYV, KOoTopasi XapaKTepu3oBajach BoOCIIa-
JIMTEJIbHBIMM M3MEHEHUSIMU B OopraHax ¢ IIpeo0-

PucyHok 2. Jlerkoe (A) u ceneseHka (B) XXMBOTHbIX, 3apa)xeHHbix wtammom H-5013 T* (48)

Y. pseudotuberculosis, 5 cyTku nocne 3apaxeHus, x200. Okpacka reMaToOKCUJIMHOM U 303MHOM

Figure 2. Histopathology analysis of the lung (A) and spleen (B) sections obtained from animals infected with strain
H-5013 T* (48*) Y. pseudotuberculosis, day 5 p.i. Magnification x200. Stained with hematoxylin and eosin
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JalaHWeM MOHOHYKJIEAPHBIX KJIETOK, HauuHas
¢ 1 cyTok mocie 3apaxkeHusl, U pa3BUTUEM C 3 Cy-
TOK HWHMEKIMU BbIpaXXeHHON aeJuMbaTU3aluu
B CeJIe3eHKe M JUM@aTUIeCKUX y3J1aX, CBUICTCIIb-
CTBYIOIIEM O BBIPAXEHHOM HMMYHOCYIIPECCUM.
IIpn wmHpekuUM, BBI3BAHHOW JIBYXILIAa3MUIHBIM
mrammoM H-5015 (82+:48%) Y. pseudotuberculosis, ne-
TaJLHOCTH ObLJIa B 2 pa3a MEHbIIE, IO CPaBHEHUIO
C OmHOIIa3MUIHBEIM ImTammoM 5013 T (48"), Ha-
OJ1r01aIMCh BOCAJIUTEIbHbIE U3BMEHEHM S C yUacTu-
eM HeUTpoduyjIoB U MakpodaroB, AeCTPYKTUBHbIC
MOBPEXICHUST TUMMOUIHBIX OPraHOB Pa3HOM CTe-
MCHU TSKeCTHU Y BBIXKMBIIINX U TTaBIINX XX MBOTHBIX.
CXomHbIe TIOKa3aTeIW JIeTAaJIbHOCTU BBISBICHBI
HaMM paHee TpU OpaJibHOM MHMEKIIUU Y KPOJIU-
KOB, BBI3BAHHOI TaKMMMU K€ IJIa3MUJIHBIMU THUIIa-
mu Y. pseudotuberculosis, HeCylLIUMU OJHY MJIAa3MUY
¢ MoJieKyIsipHO#t Maccoit 48 MDa u nBe nia3muabl
¢ maccoii 48 u 82 MDa [2].

IIpu 3apaxenuu mrammom H-5015 T- (82+:487)
Y. pseudotuberculosis, HecylmIuM eIWMHCTBCHHYIO
nnazMuny pvVMS82, matonorusi B opraHax MposiB-
JIIjlach MEHee OCTPBIM BOCMaJIeHWeM ¢ mpeoba-
JTaHWEeM MOHOHYKJIeapoB, 0€3 TMMOIIa3uM JINM-
GOUAHBIX OPraHOB, C MUHUMAJTbHBIMU HEKPOTU-
YEeCKMMM U3MEHEHUSIMU TKaHel. BbIpaxkeHHbBIE
U3MEHEHU S C SBJICHUSIMU MHMEKIIMOHHO-TOKCU-
YeCKOTO III0Ka, TUIIoIIa3ueil TuMMGOUIHBIX Opra-
HOB IpU MHWHHUMAJIbHOM BOCIIAJIMTEJIBHOU peak-
oUW HaAOJIOMAJINCh JINIL Y MaBIINX XWBOTHBIX.
Nudbunuvpoanue Oecriia3sMUAHBIM — [ITAMMOM

H-5013 T- (487) Y. pseudotuberculosis BbI3Ban0o He-
3HAYMTEJIbHYIO OPTaHOMATOJIOI IO CO CIaboil BoC-
NaJUTEIbHOM peakiueil 0e3 sIBJeHU MMMYHO-
Cymnpeccuu, U JUIlb y '/, )KUBOTHBIX JICTAJbHYIO
nHOek1Io. MOXHO MPeAnoJIOKNUTh, YTO 3Hade-
HUe miaasMuabsl pvMS82, mpucyTCTBYOIIEH B poc-
CUMCKUX mTamMmax Y. pseudotuberculosis, cBSI3aHO
C YMEHBIIIEHUEM OCTPOTHI BOCMAJIUTEILHON peak-
UK, GaKTepuaJbHOW AMCCEMUHAIIMU U TSIXKECTU
MaTOreH-aCCOLMUPOBAHHBIX ITOBPEXIACHUM JTMM-
¢douaHbIX opraHoB. B ompeneseHHOI Mepe 3TO
OOBSICHSIET PENKOCTb CENTUYECKUX OCIOXHEHUIA
¥ HU3KYy10 JetaabHocTh ipu ACJIT [2].

Takum o6pa3oM, Mpyu MOAECTUPOBAHNU MH(pEK-
LU, BEI3BAHHOM pa3HBIMU IJIa3MUIHBIMUA TUIIAMU
Y. pseudotuberculosis, Tony4eHBI TaHHBIE O PA3TTIN-
sIX MopdoreHe3a U3MEHEHU B OpraHax-MHIICHSIX
9KCITEPUMEHTaJbHBIX )KMBOTHBIX, KacaloIINecs -
HaMMKM Y TeHepau3alluid BOCIIaJUTEIbHOMN peak-
LU, a TAK3Ke TSKECTHU ITaTOreH-aCCOLMMPOBAaHHBIX
noBpexJaeHuil TumMdbonaHoi Tkanu. [1pu Hannuymm
B mtammax Y. pseudotuberculosis mtazmunasr pVM82
B KOMIIJIEKCE C TUIa3MU 101 BUPYJIEHTHOCTHU pY V MO-
JIEKysIpHOI Maccoit 48 MDa ninu 6e3 Hee, YyMEHb-
Iajach pacrpoCTPaHEHHOCTb BOCHAJIUTEIbHON
peakllMyM UM BBIPAKEHHOCTh MMMYHOCYNPECCUMU,
nposiBiIsIoNIeiicss aenumbaru3anmueii  cee3eHKU
1 TUM@PaTUIEeCKUX Y3JI0B, IO CPAaBHEHUIO ¢ MH(EK-
OMel, BBI3BaHHOM ITaMMoM Y. pseudotuberculosis,
HECYLIMM eIMHCTBEHHYIO IJIA3MUIY BUPYIEHTHOC-
T pY V.

PucyHok 3. Jlerkoe (A), neueHs (B), cene3eHka (B) u numdpartuyeckuii ysen () XMBOTHbIX, 3apaXXeHHbIX
wrammom H-5015 T- (82*:48) Y. pseudotuberculosis, 5 cytkn nocne 3apaxeHus, x200; 26, BcTaBka, —

x400. Okpacka reMaToKCUJIMHOM U 303UHOM

Figure 3. Histopathology analysis of the lung (A), liver (B), spleen (C), and lymph node (D) sections obtained from
animals infected with strain H-5015 T* (82*; 48*) Y. pseudotuberculosis, day 5 p.i. Magnification x200; 2B, inset, —

x400. Stained with hematoxylin and eosin
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