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B cTatbe u3noxeH anroputm BUpyconornyeckoro 06cnefoBaHNA nawneH-
TOB € KNUHUYECKM NOL03PEBAEMbIM BUPYCHBIM MUOKAPAUTOM, 1 NPUBELEeHbI
pe3ynbTaThl €ro NCNoNb30BaHNA Ha rpynne 13 49 NaLMeHTOB B OTHOLIEHIN
12 Bo36ypwTeneli BUPYCHBIX MHOEKLII — LUTOMEranoBupyca, Bupyca dniuTeiiHa-
bapp, Bapuuenna-3ocrep Bupyca, BUpyca repneca yenoseka 6 Tuna, BUpycos
repneca 111 2 TunoB, 3HTepoBUpYyCoB, napsosupyca B 19, Bupyca renatura C,
BMpYCoB rpunna A u B, puHoBupycoB v adeHoBupycoB. Hanuume ceponoruyeckix

MapKepoB BUPYCHbIX MHeKLMiA (NpoTuBoBMpPYCHbIX IgM) BbisBneHo y 42,1%
NaLNeHToB, reHeTuuecknii matepuan Bosbyauteneii (PHK/IHK) 8 coiBopotke
kpoBu — Y 16,0% nawveHToB, B TKaHAX cepaua — Y 75,0% obcnegoBaHHbIx. Cpean
BbIABNEHHbIX B OMONIOTMYECKOM MaTepuane BUPYCHbIX MATOreHOB AOMUHIPOBAH
afleHoBUpYCbl, napBoBupyc B 19 u Bupyc repneca yenoseka 6 Tuna. o faHHbIM
CepoAMarHoCTUKIN Haubonee YacTo B CbIBOPOTKAX KPOBH 06HapyuBanucy IgM
K JHTEPOBUPYCaM.

THE CAUSATIVE AGENTS
OF VIRAL MYOCARDITIS

T.V. Amvrosieva', N.P. Mitkovskaya?, Z.F. Bohush', A.S. Arinovich', E.M. Balysh?

Republican Scientific and Practical Center of Epidemiology and Microbiology, Minsk, Republic of Belarus'
Educational Institution «Belarusian State Medical University», Department of Cardiology and Internal Diseases, Minsk, Republic of Belarus®

Key words: clinically suspected myocarditis, viral infections, immune-enzyme assay, polymerase chain reaction.

FOR REFERENCES. TV. Amvrosieva, N.P. Mitkovskaya, Z.F. Bohush, A.S. Arinovich, E.M. Balysh. The causative agents of viral myocarditis. Neotlozhnaya
kardiologiya i kardiovaskulyarnye riski [Emergency cardiology and cardiovascular risks], 2020, vol. 4, no. 1, pp. 817-823.

The article describes the algorithm of virological examination of patients
with clinically suspected viral myocarditis and presents the results of its use in
a group of 49 patients with respect to 12 causative agents of viral infections -
cytomegalovirus, Epstein-Barr virus, varicella-zoster virus, human herpes virus
type 6, herpes viruses types 1and 2, enteroviruses, parvovirus B 19, hepatitis C
virus, influenza A and B viruses, rhinoviruses and adenoviruses. The presence

BBegeHune

ITo coBpeMeHHBIM IpefiCTaBIEHUAM IpK

of serological markers of viral infections (antiviral IgM) was detected in 42.1%
of patients, the genetic material of pathogens (RNA / DNA) in the blood serum
in 16.0% of patients, in heart tissues — in 75.0%. Among the viral pathogens
revealed in the biological material, adenoviruses, parvovirus B 19, and human
herpes virus type 6 dominated. According to serodiagnosis IgM to enteroviruses
was most often detected in blood serum.

YIpOXKaIIMX HapyLIEeHUI pUTMa, pasBUTUA
IIONIVOPTaHHOM HEJOCTAaTOYHOCTY M BHe3all-
HOJI CMEpTH.

M060M MHQEKIVIOHHOM 3a00/IeBaHUY CYILIeCTBY-
eT BepOATHOCTb pasBUTUsA MMokapputa. Cpe-
M MHO)XXECTBA HMOTEHIMATbHBIX MHPEKIMOH-
HBIX BO30YUTeNelt, KOTOPbIe MOT'YT BBI3BIBATD
MMOKapANT, Hanboee YacThIMM IIPU3HAIOTCS
BUPYCHI.

KimHnaeckyt BUpyc accoLMMPOBaHHbLIT MILO-
KapAuT IPOABIAETCA IMMPOKNUM CIEKTPOM He-
crenudIIecKUX CYMIITOMOB: OT HeBBIPaXKEHHOI
OJIBILIKY ¥ HEMHTEHCUBHBIX 00JIell B I'PYLHOI
KJIeTKe, MPOXOAAMINX, KaK IIPaBMUIO, CAMOC-
TOATE/NbHO, JO KapAMOTeHHOTO II0Ka, KU3He-

Ha cerogHsmramit feHb MHOTOYNMC/IEHHBIMMU
pesy/bTaTaMy KIMHUKO-Ta00paTOPHBIX UCCIIe-
JNOBAaHUII IOATBEP)XJIEHA PONb SHTEPOBUPY-
coB (3B), B mepByIo ouepenb — BUPYCOB IPYIIIIHI
Kokcaku B, B passutun mmoxappanuros. Cormac-
HO JTaHHBIM 3apYOeXHOIT TUTEePATyPhl YaCTOTA
SHTEPOBUPYCHON MHDEKIINI CepALia y OOTbHBIX
MUOKApAUTAMU U JUTATAI[MOHHOI KapAMOMIU-
omaruent (IKMII) moxer cocraBnsaTh 30-50%
[1-4]. B pe3ynbrare ncciefoBaHMIl OTeYeCTBEH-
HBIX yY€HBIX [0 M3yYEHNIO CBI3M SHTEPOBIU-
pycHoOIT nHpeKIMN C pa3BUTNEM MUOKApAUTA
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B Pecniy6rmke Benapyce ycraHoB/eHO, 4To ¥ 36,4%
MIAIMIEHTOB C XPOHMYECKMMHI KapauTaMI U Kap-
AMOMMOTIATUAMY MMENIO MECTO SHTEPOBUPYC-
Hoe MHUIMPOBaHMe KJIeTOK ceppla [5-8].

C npuMeHeHMeM MOJIEKY/ISPHO-OONIOTH-
YECKMX METOOOB NMAarHOCTUKMN, ITO3BOJIAIOIINX
0OHapYXXUTb BUPYCHBIIT MaTepuas in situ B TKa-
HAX CepAlla, CIEKTP KapAMOTPOIHBIX BUPYCOB
0Ka3aJICsl 3HAYUTENbHO 60jiee pa3HOOOPa3HBIM.
Tak, mo manabiM IIIIP-uccnegoBanmuin sHg0-
MIUOKAapAMANTbHBIX OMONTATOB 245 HAI[MEeHTOB
¢ «upguomnarudeckoit» JKMII, nmpoBemeHHbIX
B epMaHUM, reHeTMIECKNUIT MaTepuasl Mnpo-
KOro prra BI/IpyCOB HPI/ICyTCTBOBa}I B KJIeTKaXxX
ceppuay 67,4% nanuentos: 9B -y 9,4%, age-
HoBupycel (AnB) - y 1,6%, mapsosupyc B 19
(ITB B19) - y 1,4%, Bupyc repmeca 4ejoBeka
6 Tuna (BI'Y 6) - y 21,6 %, Bupyc DmImreitH-
Bapp (B3B) -y 2,0%, untomeranosupyc (LIMB) -
y 0,8%. IIpu atom y 27,3% 06C/IeOBaHHBIX ITa-
[[MIEHTOB MeJIO MECTO CMeIlaHHOoe MHDUIMpo-
BaHIe KJIETOK HECKO/IBKIMI BO30yauTesamu [9].
CornacHo paHee IIOTy4eHHBIX HAMMU pe3y/IbTa-
TOB MOJIEKY/ISIDHO-T€HETUYECKMUX MCCIe/joBa-
HUII TKaHel cepjlia in situ B IrpyIIie namueH-
TOB C TSDKEJTBIM KIMHMYecKuM Tedennem JTKMIT
vactoTa BeisiBnenus [JTHK/PHK 9B, IIMB, B3B,
BI''Y 6, ApB, IIB B19, Bapuuenna-soctep Bupyca
(B3B), BupycoB mpocToro reprmeca 1 u 2 Tuos
(BIIT 1,2) cocraBuna 75,0% [10,11]. Ponb suTepO-
BUPYCHOII U aIecHOBUPYCHOI MH(EKIUY B IaTO-
resese Mmuokapanutos u JIKMII mopTrBepxmaer
U TOT (PAKT, YTO y BUPYCIIO3UTUBHBIX Hal[MeH-
TOB HAO/TIOJA/IOCh 3HAYNTEIHHOE YTy UIIIeHe CYM-
IITOMOB CepieYHON HEJOCTATOMHOCTY U PYHKIIUN
JIEBOTO >KeTyH0YKa IOC/Ie IPUMEeHEeHU S IIPOTH-
BOBUPYCHOII Tepanuu nHTepdepoHom-f. B gan-
HOM C/Iy4ae puMeHeHne nHTepdepoHa-p cro-
COOCTBOBAJIO YMVMUHALNY SHTEPOBUPYCHBIX
U aIeHOBMPYCHBIX TeHOMOB [12]. Ha ceropusm-
HIIT JleHb aKTMBHO M3y4aeTCsl polb BUpYyca re-
naruta C (BI'C), pecimpaTopHBIX BUPYCOB U BU-
pyca UMMyHo#edUIINMTa YeJIOBeKa B PasBUTUA
TIaTOJIOTUU CEepLIA.

B Pecniy6nuke Benapych faHHbIe 0 4acToTe
BMPYC aCCOLMMPOBAHHBIX MUOKAPAUTOB B Kap-
OVONIOTMYECKMX CTAIIMOHApaX COOTBETCTBYIOT
ypoBHIO < 1% (0-0,6%). B TO >xe Bpems 10 pe-
3y/bTaTaM MCCIEJOBAHMII ay TOIICUITHOTO MaTe-
puana X 4acTOTa 3HAYMTEIbHO BbIe (3-9%),
YTO KOCBEHHO MOXKET CBUJIETEIbCTBOBATD O CY-
IIECTBYIOIUX MPO6IeMax AMarHOCTUKY BUPYC-
HBIX MHGEKINIT cepaa.

Ha ceropusinmit geHb pa3paboTaHbl 1 yc-
TIEIITHO IIPYMEHSIOTCS B MEIUIIVTHCKOI TPaKTH-
Ke JIeKapCTBEHHbIe CPeCTBa, 00Iagatomie ITH-
OTPOIHBIM [IeMICTBMEM B OTHOIIEHUM MH(DEK-
LIVJ TePIIeTMYEeCKOro psifia, IpuIa, renatura C,
9HTEPOBUPYCHOII, aleHOBUPYCHOI MH(eKIINI
U Ap. B 3TUX ycnoBMAX OfHUM U3 HepCHeKTUB-
HBIX MTOJIXOJIOB K BeJIEHNIO MaIlIeHTOB C MUO-
Kap}II/ITaMI/I, accoummpyeMmMM C BI/IpyCHOI?I
nHPpeK1uen, IOMUMO IpUMeHeHUs 6a3uCHOI

Tepannuiy, ABNAETCs TepaleBTUYecKas KOppek-
IVl TATOJOTMYEeCKOTO JIeMICTBMSA BO3OyaUTe-
ns [12-14].

Ilempro HacTOAIIErO UCCIENOBAHMS SIBUTIOCH
BBIABJICHNE Y MALIMEHTOB C KIMHNYECKN MOJ0-
3peBaeMbIM BUPYCHBIM MUOKApAUTOM MapKe-
poB 12 moTeHNIMANBbHBIX BO3OyAUTENIEN BUPYC-
HbIX nHbeKunit cepaa — 9B, [IMB, BOB, B3B,
BT'Y 6, I1B B19, AgB, BI'C, Bupycos rpunna A
n B, BIIT 1,2, pyHOBUPYCOB — KaK IpefIoarae-
MBIX 3THOIIATOTEHETNYeCKUX (HAKTOPOB pa3BM-
TUSA JaHHOW IIaTOOT U,

MaTtepumanbi n meToabl

Bupycornorudeckoe obcefoBatye ObIIO BbI-
TIOZTHEHO 49 MalyeHTaM C KIMHUYECKN TOf03pe-
BaeMBIM MIOKapAUTOM. [[1arHo3 manueHTaM ycra-
HaB/IMBAJICS C UCIIOMb30BAHMEM KIMHUYIECKNX
U JUArHOCTUYECKMX KpUTepUeB KIMHUYeCKN
[I0JJ03PeBaeMOr0 MIOKapAUTa B COOTBETCTBUA
¢ cornameHueM pabodeit rpynmsl EBpornericko-
ro 001iecTBa KapMoIOTOB MO O0/Ie3HAM MUO-
Kappma 1 nepukapzpa [15].

WccnenoBaHo 15 sHAOMMOKapAMaTbHbBIX
6mnontaroB (OMB) or 8 marueHToB, 2 MIOKap-
AManbHbIX ayromnrara (MA) OoT 2 manneHTOB
u 38 06pa3L[oB CBIBOPOTKM KPOBM OT 38 malveH-
TOB, Tony4eHHbIX 13 YO «benopycckuii rocymap-
CTBEHHBII MEVIIMHCKIIT YHUBEPCUTET» (Kades-
Pa KapAMOJIOTUY M BHYTPEHHUX OOJIe3Helt), @ Tak-
ke 3 MA oT 2 yMepHINX NaIJMeHTOB, JOCTaB/IeH-
HbIX U3 Y3 «opojckoe KIMHMYECKOE TTaTOIO-
roaHaTOMMYeckKoe 61po», I. MUHCK.

Boipenenne supycupix JJHK/PHK ns Txa-
Hell cepyilia IPOBOJU/IN C IIOMOIbIO peareHTa
«TRI-zol» mpomssopcTsa «Qiagen» (lepmanms),
U3 CBIBOPOTOK KPOBM — C YICIIOTTb30BaHMEM KOM-
MepYecKuX HaOOPOB IMPOU3BOACTBA AMILIN-
ceHc (Poccus) B cOOTBETCTBUY C MHCTPYKIMA-
MM IPOU3BOAUTEA.

Peakino 06paTHOI TPAHCKPUIILUY IS
nonydyenua [JHK ocyujecTBnanm ¢ ucnonbso-
BaHMeM Habopa st 0OpaTHOI TPAHCKPUIILIUN
«PEBEPTA-L» mpoussopactBa «AMmminnCeHc»
(Poccus). Ammmndukaryo PHK 9B, BIC n THK
B3B, BIIT 1,2, IIMB, B35, BI'Y 6, [1B B19 npo-
BOJIVJIN C IIOMOIIBI0 KOMMEPYECKMX TeCT-CYUC-
teM npousBofcTBa AmmnCenc (Poccus). [lere-
kuuio JHK AnB, PHK Bupycos rpunma A u B,
PUHOBHUPYCOB OCYIIECTBIIANN C ICIIONb30BAHM-
eM komMepyeckux IIIIP TecT-cucrem ¢ yyeTom
Pe3y/IbTaTOB B peXKMMe peaTbHOTO BpeMeHN
IIpou3BOACTBa [0CyRapCTBEHHOTO yUpeXKaeHU A
«PHIIII snueMuomorum u MUKpPOOMOIOrum»
(Pectiybnuka Bemapycb) B COOTBETCTBUM C IIPH-
JlaraeMbIMI MHCTPYKIMAMY IO IPUMEHEHMIO.

[TocTaHOBKY IONMMEPA3HOI IEITHON peakx-
uuu (ITIIP) Beimonusiaum Ha ammandukaro-
pax RotorGene 6000 (Corbett Life Sciences,
Ascrpanus) u CFX 96 Real-Time System (Bio-
Rad, CIIIA).
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Herexnuio IgM x OB B chpIBOpOTKaX KpOBU
OCYUIECTBIIA/IN C UCIIO/Ib30BaHMEM KOMMepYe-
CKOJ1 TeCT-CUCTEMBI Tpon3BoacTBa [ocymapcTBen-
Horo yupexpaenusa «PHIII snupemmonorun
u Mukpob6uonorun» (Pecriyonnka benapyce), IgM
kx BOb, IIMB u BIIT 1,2 - ¢ nomomjbio KoMMep-
YECKMX TECT-CUCTEM IPOU3BOACTBA «[IMmarHo-
crryeckue cucrems» (Hikumit Hosropon, Poc-
CIAA) COITIACHO MHCTPYKIVIAM I10 IIPUMEHEHUIO.

Pe3synbTatbl M 06CyKpaeHne

Bupyconoruyeckoe o6cefoBaHme maiyeH-
TOB HPOBOAVIN B COOTBETCTBUU C pa3pabo-
TaHHBIM HaMU aJITOPUTMOM JMATrHOCTNYECKUX
MCCIeTOBaHMIT, OCHOBAHHOM Ha KOMIIIEKCHOM

VICIIO/Ib30BAHMY CEPOTIOTMYECKUX (MMMyHOpep-
MEHTHBIII aHa/IN3) M MOJIEKY/IAPHO-TeHeTIde-
ckux (IIIIP B pe>xxuMme peanbHOTO BpeMeHMN)
MeTop0B. [lo HavasIa uccnejOBaHMIl U3ydal0TCA
ITaHHBIe aHAMHe3a MaleHTa (CBefjeHus o IIe-
PeHEeCeHHBIX VIV MMEIOIINXCS COMYTCTBYIOMINX
BUPYCHBIX MH}peKunAX). PaspaboTaHHbI anro-
PUTM pernaMeHTHPYET BbIABIEHNE MapKepOB 12
Hanubosee pacnpoCTpaHEHHBIX KapAMOTPOII-
HbIX BupycoB - 9B, AnB, IIMB, B9b, B3B, BI'1 6,
I1B B19, BI'C, Bupycos rpunna A n B, punosnu-
pyca u BIIT 1,2 u Bkmouaer 3 aTama (pUCyHOK 1).
[TepBblil U3 HUX HaIpaBJIeH Ha BBIABJICHUE Te-
Ky1elt 1/1/i HelaBHO NlepeHeCEHHOI BUPYCHOI
nHbexun (eTexuns crenudniecKux IpoTu-
BOBUPYCHBIX IMMYHOITIOOY/ITHOB B CHIBOPOTKE

AaHHble aHamMmHe3sa (cBefieHMA O nepeHeceHHbIX
nin nMmerunxca conyTCcTByownx BUPYCHbIX IIIH(I)eKI.IIIIiIX)

y

1 3Tan. [JleTekuna ceposiormyecknx Mmapkepos Bo30yamTenien BUPYCHbIX MHbEKLNI

Llenb: BblABNEHVE TeKyLLE/HE[ABHO NepeHeceHHON nHbeKLn

Mapkep: IgM
Metoz: DA
Knuhnyeckmii matepuman: cbiBOpoTKa KpoBH

Cnekrp B036yauteneii: 3B, AaB, LIMB, B3b, 1B B19, B3B, BIT 1,2, B'Y6, BI'C, Bupycbl rpunna Au B

y

2 oTan. [leTeKuus reHeTMYeCKX MapKepoB BO36yanTENeN BUPYCHbIX MHEKL i

Llenb: BblABJ1IeHNE BpeMnn, neno BUpycoB

Mapkep: HK.
Mertop: MLP
Knunnyeckmii matepuman: CbiBOpOTKa KPOBH

Knunuyeckuii matepuan: Knetku Kposu

Knununueckuii matepuan: Gekanum
Cnekrp Bo36yauteneii: 3B, AnB, BIC

Cnekrp B036yauteneii: 3B, AaB, NB B19, LIMB,BII 1,2, B3b, B3B, BI'Y 6, BIC, Bupycbl rpunna Au B

Cnekrp B036yauteneii: 1B B19, BII 1,2, LIMB, B3B, B3B, BI'Y 6, Bupycbi rpunna A u B, BIC
KnuHuyeckmit maTepuan: Masky 13 CIM3UCTOI HOCOTIOTKM, POTOFMIOTKI, MOKPOTA, NNIeBPaNibHas XKIAKOCTb

Cnekrp Bo36yauTeneii: Bupycol rpunna A u B, 3B, AgB

3 371an. [leTekuna reHeTnYecKx MapKepoB BO30yauUTenein BUPYCHbIX MHbEKLNA in situ
Llenb: BbiABNEHMe ovara MHGeKL MM B KileTKax cepaua

Mapkep: HK.
Meron: NUP
Knunuueckuii matepuan: 3HAOMUOKApAKaNbHbIA 6uonTat/ayTonTar

CnekTp Bo36yauTeneit: 38, AaB, 1B B19, BINT 1,2, LIMB, B3b, B3B, BI'Y 6, Bupycbi rpunna A u B, BIC

Mpumeyanna:IOA — ummyHodepmeHTHbI aHanw3, BT 1,2 — upyc npoctoro repneca 1,2 Twna, B3B — Bapuuenna-3octep Bupyc, LIMB — untomeranosupyc, B35 — supyc
Inwreiin-bapp, BI'Y 6 — Bupyc repneca yenosexa 6 Tuna, 18 B19 — napsosupyc B19, AnB — azeHosupyc, 3B — 3nteposupyc, BIC — supyc renatuta C, HK — HykneuHosble

kucnorl, IMUP — nonumepasHas LienHas peakuus
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Figure 1.

Identification of viral
infection markers in patients
with myocarditis

820

Anamnesis data
(information about previous or existing concomitant viral infections)

y

Stage 1. Detection of serological markers of viral infections
Purpose: to identify current / recent infection

Marker: IgM
Method: enzyme immunoassay

Clinical material: blood serum

The spectrum of pathogens: enteroviruses, adenoviruses, cytomegalovirus, Epstein-Barr virus,
parvovirus B 19, varicella-zoster virus, herpes simplex virus type 1and 2, human herpes virus type 6,
hepatitis Cvirus, influenza A and B viruses, , herpes viruses 1and 2 types

y

Stage 2. Detection of genetic markers of viral infections
Purpose: detection of viremia, a depot of viruses

Marker: nucleic acids.

Method: polymerase chain reaction.

Clinical material: blood serum

The spectrum of pathogens: enteroviruses, adenoviruses, parvovirus B 19, cytomegalovirus, herpes
simplex virus type 1and 2, Epstein-Barr virus, varicella-zoster virus, type 6 human herpes virus,
hepatitis Cvirus, influenza A and B viruses

Clinical material: blood cells

The spectrum of pathogens: parvovirus B 19, herpes simplex virus type 1and 2, cytomegalovirus,
Epstein-Barr virus, varicella-zoster virus, type 6 human herpes virus, influenza viruses A and B,
hepatitis Cvirus

Clinical material: smears from the nasopharyngeal mucosa, oropharynx, sputum, pleural fluid
The spectrum of pathogens: influenza A and B viruses, enteroviruses, adenoviruses

Clinical material: feces

The spectrum of pathogens: enteroviruses, adenoviruses, hepatitis C virus

l

Stage 3. In situ detection of genetic markers of viral infections

Purpose: identification of the focus of infection in the heart cells

Marker: nucleic acids.

Method: polymerase chain reaction.

Clinical material: endomyocardial biopsy / autopsy

The spectrum of pathogens: enteroviruses, adenoviruses, parvovirus B 19, herpes simplex virus type 1
and 2, cytomegalovirus, Epstein-Barr virus, varicella-zoster virus, type 6 human herpes virus, influenza
A and B viruses, hepatitis C virus

KPOBM IAIMIEHTa); BTOPOII — Ha OOHapy)XKeHue aK- [Tpn mcnonb3oBaHMM TAHHOTO TOPAKA MC-
TUBHOI BUPYCHOI MH(peKIuN 6e3 yCTAaHOBIe- | CIeOBAHNUII CIIEyeT YUUTBIBATD, UTO BBISBICHNE
HIA JIOKA/IM3a1 Uy ITIATOJIOTMYECKOro Ipoliecca | CepOIOrM4ecKMX MU MOJEeKYIAPHO-TeHeTnYe-
(merexunsa JHK/PHK BupycoB B CBIBOPOTKe | CKMX MapKepOB BUPYCHBIX MH(EKINI B Iepu-
KpOBU) 1 Hambojiee XapaKTEePHBIX A TAHHO- | (eprvecKoil KPOBYU He MOXKET UCIIONb30BATbhCS
ro TUIIA BUpYyca o4aroB MH(pexunn (feTexius /151 OKOHYATE/IbHOI BePUQUKALIN 3THOIOT NN
JHK/PHK B K/1eTKax KpoBM, HOCOTTIOTOYHBIX MMOKapAuTa, TaK KaK He ABIAETCA JJOCTATOY-
CMBIBaX, MOKPOTe, (heKa/IMsIX, IUIEBPAJIbHON JKIA- | HBIM LOKa3aTe/IbCTBOM HAIMYMsI B MUOKapIe
KOCTM ¥ JIp.); TPETUII - Ha yCTAaHOBJIEHVE BUPYC- | MATOJIOTMYECKOTro IIpoljecca BUPYCHOTO HMpPO-
HOTrO MH(UUIVPOBAHMS KJIETOK cepalia (ieTek- | MCXOXJeHus. BrimonHeHMe aTUX UCCIe[0Ba-
nus JHK/PHK B kieTkax ceppua). HIiT Hanbosree 1e1ecoo6pa3Ho P HATUINN
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COOTBETCTBYIOIIENl HZaHHOMY BO3OYAMTENIO
K/IMHMYECKOJ KapTUHBI. [I/14 JoKa3aTenbCcTBa
3HAYMMOCTY TOTO VIV MHOTO BO3OYJUTENA
B GpopMUpPOBaHNYU MUOKAPAUTA HEOOXOUMO
€ro BBIABJEHME B KJeTKaX cepaua. Hanmuue
JHK/PHK kapauoTponHbIX BUPYCOB in situ
flaeT OCHOBaHME CBA3aTh 0OHAPY>KeHHBIN BO3-
OynuTeNnb ¢ pa3BUTUEM MUOKAPHUTA.

ITo pesynbpraTaM HIPOBEJIEHHBIX CEPOJO-
TMYECKMX UCCIEOBAHUI YCTAHOBIEHO, YTO
IgM kx 9B mpucyTcTBOBanM B CHIBOPOTKAaxX
KpoBu 'y 39,5% nmanuenTos, k BIIT 1,2 - y 4,3%
obcnenoBanubix. IgM x IIMB u BB He 6p1/11
oOHapy>XeHbBl HM y OJHOTO IanueHTa (Tabd-
numa 1).

PesynbraThl MOJIEKY/IAPHO-0MOTOTMYECKIX
UCCIeJOBaHNIT 06pa3IoB CBIBOPOTOK KPOBU
nanyeHToB (n = 25), HallpaB/lIeHHBIX Ha BBIAB-
nenne PHK/ITHK 11 meTeKTnpyeMbIX BUPYCHBIX
areHTOoB, IOKa3anM Hanin4dye BupeMnun y 16,0%
06cnenoBanHbIX (Tabnuia 2).

VY ogHoro nanuenTa Obiia BoisneHa JJHK
I1B B19, y nByx - IHK AznB u eme y ogHoro —
ITHK IIB B19+JHK BI'Y 6 (prcyHOK 2).

ITo pe3ynbraTaM MOJIEKYIApPHO-OMOIOTN-
JeCKMX MCC/IeJOBaHNUIT 00pasLioB TKaHell ceph-
1ja, TeHETUYECKUI MaTepuas UCCIelyeMbIX BU-

Konunuectso 06cnegoBaHHbIX NALYEHTOB / O6wee
13 HUX NO3MTUBHbBIX Ha BbiABneHue IgM / KONn4yecTBo
yacToTa BbiABNeHnsA, % o6cnepoBaHHbIX
NaLMEeHTOB /U3 HUX
MO3UTUBHBIX /
BMr 1,2 LMB B3b 3B R
BbiAiBNeHuns, %

23/1/4,3 23/0/0 23/0/0 38/15/39,5 38/16/42,1

Mpwumeyanna:BNr1,2—supycnpocroro repneca 1,2 Tuna,
L|MB — untomeranosupyc, B3b - Bupyc InwreiiH-bapp, 3B — suTeposupyc.

The total number
of examined
patients /
of them positive /
HSV 1,2 EBV EV detection rate,%

23/1/4,3 23/0/0  23/0/0 38/15/39,5 38/16/42,1

No te:HSV 1,2 —herpes simplex virus type 1and 2, (MV — cytomegalovirus,
EBV - Epstein-Barr virus, EV — enteroviruses.

The number of examined patients /
positive for the detection of IgM /
detection rate,%

cmv

B menom, mo pesynapraTaM HpOBeJeHHO-
rO BUPYCONOIMYECKOro obcnenosanms 48 ma-
IVIEHTOB C KJIMHMYECKM II0JJ03PeBaeMBbIM M-
OKapAMTOM CepOoJIOTMYecKre W/MIM MOJIEKY-
JSIPHO-TeHeTUYeCKye MapKephbl BUPYCHbBIX UH-
¢dexiuit 6bi1M 06HApY>KeHBI ¥ 27 13 HUX (Tab-
nuna 4).

/3 crekTpa leTeKTUPYeMBIX KapUOTpPOII-
HBIX BUPYCOB IIOJIOXUTEIbHbIE Pe3yIbTaThl

KonunuecTBo 06cnefoBaHHbIX NaLUEeHTOB / U3 HUX NO3MTUBHbIX Ha Hanuune HK / yactoTta % O6Lee KONNYECTBO
o6cnefoBaHHbIX
NMaLeHToB / U3 HUX
BNr1,2 B3B8 UMB B3 Br4é TMBB19  AnB s  Bupye  Bupyc g !

25/0/0 25/0/0 25/0/0 25/0/0 25/1/4,0 25/2/8,0 25/2/8,0 25/0/0

NMO3UTUBHDIX / YacToTa
BbiABNeHun, %

25/4/16,0

rpunnaA rpunnaB

25/0/0  25/0/0 25/0/0

Mpumeyanusa: B 1,2—supycnpoctoro repneca 1,2 Tuna, B3B - Bapuuenna-3octep upyc, LIMB — untomeranosupyc, B3b — supyc Sniwreiin-bapp, Br'Y 6 — supyc
repneca yenosexa 6 Tuna, 18 B19 — napsosupyc B19, AnB — aneHosupyc, 3B — snteposupyc, BIC — supyc renatura C.

Number of patients examined / of them positive for the presence of NA / detection rate,%

Adenovi-
rus

HSV1,2 Vzv cmv EBV HHV-6 PVB19

25/0/0  25/0/0  25/0/0 25/0/0 25/1/4,0 25/2/8,0 25/2/8,0 25/0/0

The total number
of examined patients /

EV Influ.enza Inﬂu.enza HCv of them positive /
Avirus  Byvirus detection rate,%
25/0/0  25/0/0 25/0/0 25/4/16,0

Note:HSV 1,2 - herpes simplex virus type 1and 2, VZV - varicella-zoster virus, CMV — cytomegalovirus, EBV - Epstein-Barr virus, HHV-6 - human herpes virus type 6,

PV B19 - parvovirus B 19, EV — enteroviruses, HCV - hepatitis C virus.

pycoB 651 BbIsiBIIEH Y 75,0% 06C/ieoBaHHBIX
(n =12, 9 mosutuBHLIX). B 06pasmax IMb 6-tn
manueHToB 6bi1a o6HapyxeHa [JHK BOb, AnB,
I1B B19, PHK Bupyca rpunmna B u punosupyca;
B obpasnax MA 3-x mauuenrtos — JHK IIMB,
BIIT 1,2, BI'Y 6 1 PHK 3B (Tabnuia 3).

Cpepgu BUPYCHO3SUTUBHBIX HallME€HTOB
(n =9) moHouHbex s 6bIIA 3aPETUCTPUPOBA-
Ha y 5 (55,6%). CIeKTp 3TMONOTMYeCKIX areH-
ToB BKatouyan BI'Y 6, 9B, AgB, IIMB u IIB
B19. Euje y 4eTbIpex NalMeHTOB MMeI0 MeCTO
CMelIaHHOe MHPUIUPOBaHUE KJIETOK Cepp-
Ija IByMs BUPYCHBIMMU matoreHamu (44,4%),
IpeACTaB/IeHHOe CAeYOIMMY KOMOMHAIIA-
Mmu Bo3byauteneit: AnB + Bupyc rpunma B, BITT
1,2 + I1B B19, BOb + I1B B19, AnB + puHoBUpYyC
(pucyHoOK 3).

B B19 (25,0%)
PV B19 (25,0%)

AnB (50,0%)
Adenovirus\
(50,0%)

MB B 19+Bl46
(25,0%)

PV B19+HHV6
(25,0%)

Mpumeyanua:BIY6—supycrepneca yenogea 6 una, 1B B19 — napsosupyc
B19, AnB — anexoBupyc.

N o te:HHV-6 —human herpes virus type 6, PV B19 — parvovirus B 19.
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Tabnuua 1.

Yacrota BbianeHna lgM
B CbIBOPOTKAX KPOBM
MaLMEHTOB C KNMHUYECKH
10J03peBaeMbIM
BUPYCHBIM MUOKapLIUTOM

Table 1.

The frequency of IgM
detection in the blood
serum of patients with
clinically suspected viral
myocarditis

Tabnuua 2.

YacToTa BbIsIBNEHUA
BUPYCHbIX HYKNEUHOBbIX
KNCIIOT B CbIBOPOTKAX
KPOBY NaLINEHTOB
CKNNHUYECKM M0J0-
3peBaembiM BUPYCHbIM
MUOKAPAUTOM

Table 2. The frequency
of detection of viral
nucleic acids in the
blood serum of
patients with clinically
suspected viral
myocarditis

PucyHok 2.

(CneKTp BbIABNEHHDIX
BUMPYCOB Y NaLMEHTOB

C KJIMHNYeCKN Nofi03pe-
BaeMbIM MIOKapAUTOM
(no pesynbTatam
[MUP-nccnenoBaHumit
CbIBOPOTOK KPOBI)

Figure 2.

The spectrum

of detected viruses

in patients with clinically
suspected myocarditis
(based on the results

of PR studies of blood
serum)
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Tabnuua 3. Boiagnetue HYKNENHOBBIX KNCNOT KapAUOTPONHBIX BUPYCOB B TKAHAX CepALlia NaLMEeHTOB C KNUHUYECKN N0A03peBAEMbIM BUPYCHBIM MIIOKapAUTOM

Bug
MaTtepmnana
" KOn-Bo
o6pasuyoB

BMr1,2

TkaHu cepp-
ua(n=19)

B TOM yuncie:
SMB (n=15)
MA (n =5)

8/0/0

B3B umB B3b

12/1/8,3 12/0/0 12/1/8,3

8/0/0
4/1/25,0 4/0/0 4/1/25,0

KonunuecrBo 06CHEAOBaHHbIX NayyeHToB / U3 HUX NO3UTMBHBIX Ha Hannune HK / yacTora BbisBneHus, %

Brie

8/0/0  8/1/12,5 8/0/0

4/0/0  4/1/25,0

8/3/375 8/3/37,5
4/0/0 4/0/0

nBB19 AnB El:]

12/1/8,3 12/1/8,3 12/3/25,0 12/3/25,0 12/1/8,5

8/0/0
4/1/25,0  4/0/0

O6uee KON-BO

o6cnefoBaHHbIX
CEE - R c PuHo- NayMeHToB / U3 HNX
rpv:ma rpuBrma Br BMpyc MO3MTUBHbIX / YacToTa
BblABNEHNA, %
12/0/0 12/1/8,5 12/0/0 12/1/8,3 12/9/75,0
8/0/0 8/1/12,5 8/0/0 8/1/12,5 8/6/75,0
4/0/0  4/0/0  4/0/0 4/3/75,0

[Tpnmeyanua: IMb —3H10M1OKaPAMaNbHbIA 6uonTat, MA — Muokapauanshbiil aytonTar, BIM 1,2 — Bupyc npoctoro repneca 1,2 Tuna, B38 - sapuuenna-3octep supyc, LIMB — uutomeranosupyc, B3b — upyc
Inwreiit-bapp, B 6 — upyc repneca yenogexa 6 una, 1B B19 — napsosupyc B19, A4B — apeHosupyc, 3B — 3nteposupyc, BIC — supyc renaruta C.

Table 3. Detection of nucleic acids of cardiotropic viruses in the heart tissues of patients with clinically suspected viral myocarditis

Type Number of patients examined / of them are positive for the presence of NA / detection rate,%
of material Ad
andnumber HSV1,2 VZV CMV  EBV  HHV-6  PVB19 eno- gy
of samples AL
Zefqtgt)'ssues 12/1/8,3 12/0/0 12/1/8,3 12/1/8,3 12/1/8,3 12/3/25,0 12/3/250 12/1/8,5
including:
EMB(n=15) 8/0/0 8/0/0 8/0/0 8/1/12,5 8/0/0  8/3/375 8/3/375 8/0/0
MA(h=5) 4/1/25,0 4/0/0 4/1/250 4/0/0 4/1/25,0  4/0/0 4/0/0  4/1/25,0

The total number
of examined patients /

Inﬂt{enza Iananza Rl.lino- of them positive /
A virus B virus virus detection rate,%
12/0/0 12/1/8,5 12/0/0 12/1/8,3 12/9/75,0

8/0/0 8/1/12,5 8/0/0 8/1/12,5 8/6/75,0
4/0/0 4/0/0 4/0/0  4/0/0 4/3/75,0

Note: EMB — endomyocardial biopsy, MA — myocardial autopsy, HSV 1,2 — herpes simplex virus type Tand 2, VZV — varicella-zoster virus, CMV — cytomegalovirus, EBV — Epstein-Barr virus, HHV-6 - human herpes
virus type 6, PV B19 — parvovirus B 19, EV — enteroviruses, HCV — hepatitis C virus.

PucyHok 3.

(neKTp BbIABNEHHbIX
BUPYCOB Y NaLMEHTOB
CKNMHNYECKN
noJ03peBaeMbiM
BUPYCHBIM MUOKapAUTOM
(no pe3ynbratam
MLUP-nccnenosaHmii
3MB n MA)

Figure 3.

The spectrum

of detected viruses

in patients with
clinically suspected viral
myocarditis (according
to the results

of PCR studies

of endomyocardial
biopsy and autopsy)
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B3b6+MMB B19 (11,1%)
EBV+PV B19 (11,1%)

ApB-+puHosupyc (11,1%)
Adenovirus+Rhinovirus (11,1%)\

BT 1,2+MNB B19 (11,1%)

—_—

HSV 1,2+PV B19 (11,1%)

ApB+Bupyc rpunna B (11,1%)
Adenovirus+Influenza virus B19 (11,1%)

MnB B19I 11,1%)

Br46 (11,1%)
H;V-é (11,1%)
3B (11,1%)

_— EV(11,1%)

LIBM (11,1%)
CMV (11,1%)

™~

AnB (11,1%)

Adenovirus (11,1%)

PV B19 (11,1%)
Mpumeyanwa: BN 1,2 —supyc npoctoro repneca 1,2 una, LUIMB — untomeranosupyc, B35 — Bupyc Inwreiin-bapp, BIY 6 — Bupyc repneca yenogexa 6 una,

1B B19 — napgoupyc B19, AnB — aperosupyc, 3B — 3uTeposupyc.

Note:HSV 1,2—herpes simplex virus type 1and 2, C(MV — cytomegalovirus, EBV — Epstein-Barr virus, HHV-6 — human herpes virus type 6, PV B19 — parvovirus B 19, EV — enteroviruses.

6ty oy 4eHs! B otHoteHnn BOB, AnB, 9B,
BI'Y 6, Bupyca rpunmna B, punosupyca, IIMB,
BIIT 1,2 u IIB B19. Haubonee 4acTo BBbIABIA-
eMbIMM Bo36ypurensamu 6ot AnB u I1B B19,
TeHeTMYeCKMII MaTepyas KaXXIoro 13 KOTOPBIX
65171 0OOHAPY)KEH Y 2 MAIMEHTOB B CHIBOPOTKE
KpoBU 1 Y 3-X — B OMD, a takxe 9B, npucyt-
cTBUE CHelUpUIEeCKUX aHTUTET K KOTOPBIM
6bIIO YCTAHOBJIEHO y 15 MaIjMeHTOB U B TKaHAX
CepALla OFHOro yMepuero. JJocTaTOYHO 4acTo
obHapy>xuBaeMbIM 6511 Takxe BI'Y 6 (Bupyc-
cuenudnyeckas [JTHK BeisiBnena B 6uomorude-
CKOM MaTepuajie 2-X MaIjeHTOB).

Ilony4yeHHbIe B HACTOAILEM MCC/IEHOBAHNN
pesy/IbTaThl, CBUIETENbCTBYIOLINE O JIOMMHIU-

pytoeit ponmu AnB, IIB B19, 9B un BI'Y 6 B ka-
YecTBe BO30OyAMTeel KIMHNIECKN [T0403peBa-
eMBbIX BYPYCHBIX MUOKApAUTOB, COIIACyIOTCA
C HaKOIIJICHHBIMU B JINTEpaType JaHHBIMI 3a-
PYOEXXHBIX MCCIeOBATEIEI.

BbiBogbl

B pesynbTaTe BHIIIOTHEHHBIX UCCIENOBa-
HII YyCTAaHOBJIEHO:

* 13 12 ZeTeKTUPYEeMbIX MOTEHI[MATbHBIX
BO30yAuUTE/Iell BUPYCHBIX MHPEKIMIT cepaLa
(9B, TIB B19, BI'Y 6, BIIT 1,2, IIMB, B3B, BB,
Bupycos rpumma A u B, AnB, BI'C, puroBupycos)
O0OHAPY>KMBAMNCh MOJEKY/ISIPHO-TeHETUIECKIe
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Mapkepbl 9 n3 Hux - B9b, AnB, 9B, BI'Y 6, Bupyca
rpunma B, punosupyca, IMB, BIIT 1,2 n IIB B19;

® YacTOTa BBHIAB/IEHNA NPOTUBOBUPYCHDIX
Ig M B cbIBOpOTKaX KpOBM MALIMEHTOB C K-
HMYECK! II0/l03peBaeMbl BUPYCHBIM MMOKap-
nutoM (n = 38) cocraBuna 42,1%;

* yacrota oOHapy>xeHns supycubsix PHK/JHK
B CBIBOPOTKaX KPOBM ITaLMeHToB (n = 25) cocTaBu-
71a 16,0%, in situ B TKaHsAX cepaua (n = 12) - 75,0%;

* IOMUHUPYROIIMMYU BO3OYAUTENSIMU BU-
PYCHBIX MH(EKIMIT II0 pe3y/nbTaTaM MOJIEKY-
JISIPHO-TEHETUYECKUX VCCIefloBaHmit Obtu AnB,
ITB B19 n mo pesynbTaTaM CE€pONOTHIECKUX
uccnemoBanuit — IB.

[TomyyeHHble faHHBIE O JOCTATOYHO YaCTOM
BbIABIEHNY MapKepOB KapIMOTPOIIHBIX BUPY-
COB y MAaI|MEeHTOB ¢ KIMHMYECKU IIOJ03peBae-
MBIM BUPYCHBIM MMOKapIUTOM yKa3bIBAIOT Ha
UX BO3MOXXHYIO 3TMOIATOr€HETUYECKYIO POJIb
B Pa3BUTUM JAHHOI MATOJIOTUN U CBUJIETE/Ib-
CTBYIOT O HEOOXOJVIMOCTH BHEJIPEHNUs CepPO- U
TeHOAMATHOCTUKM BUPYCHBIX MH(EKIUIT y 9TOI
KaTeropuM IMalYIeHTOB.

YyacTie aBTOPOB: KOHLENLMA U An3aiiH NCCNefoBaHNA,
pefaKTUpOBaHWe, HanucaHme TekcTa — AMBpocbeBa T.B.,
KOHLENLNA 1 AM3aitH Ucce0BaHIA, pefakTUpoBaHue —
MutbKoBckas H.I.; BbInonHeH1e ceponornyeckoro
nccnegoaqna metogom MOA, 06paboTka nonyyeHHbIX AaHHbIX,
HanuncaHue Tekcta — boryw 3.0., BbinonHeHue
MONEKYNAPHO-TEHETUYECKIX NCCNeZ0BaHNIT METOOM

MLIP — Aputosuy A.C., Habop naumeHToB, opraHu3aLna

3abopa 6ronornyeckoro matepuana ans BUPYCoaornyeckoro
uccnefoBanua — banbiw E.M.

KondnukT nutepecos
ABTOpbI 33BN 06 OTCYTCTBIM KOHOINKTA MHTEPECOB.
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Tabnuua 4. Pe3ynbTaTbl reHo- U CePOAUATHOCTUKI BUPYCHbIX MHOEKLIMIE Y MO3UTUBHBIX
NaLMUEHTOB C KNMHIYECKM NOJ03PEBAEMbIM BUPYCHBIM MUOKAPAUTOM

B eponorunyeckme/| ynAg reHeTn4ecKmne Konuyectso YacroTa
MapKepbl BUPYCHOI HGeKLum (KNMHNYeCKnii MaTepuan, NO3UTNBHbIX o6Hapy-
B KOTOPOM O6GHapy»KeHbl MapKepbl BUPYCOB) naymeHToB (n =28) xenusa, %
IgM K 3B (cbIBOpOTKa KpOBW) 14 50,0
IgM K BIT 1,2 (cbiBOpOTKa KPOBW) 1 3,6
OHKTIB B19 (cbiBOpOTKa KpOBW) 1 3,6
OHK AnB (cbiBOpOTKa KpoBu) 1 3,6
OHK AaB + IgM K 3B (cbiBOpOTKa KpoBw) 1 3,6
OHKTIB B19 + BI'Y 6 (cbiBOpOTKa KPOBM) 1 3,6
OHK AaB + PHK prHoBupyca (buonTar) 1 3,6
OHK AaB + PHK Bupyca rpunna B (6uonTar) 1 3,6
[HK AnB (6uonTat) 1 3,6
OHKBrY 6 (6uontar) 1 3,6
PHK 3B (6buonTar) 1 3,6
PHK LIMB (6uonTat) 1 3,6
[HKBMI 1,2 + AHK B B19 (buonTar) 1 3,6
[HK B B19 (buontar) 1 3,6
[HK B3b + MNB B19 (buonTar) 1 3,6

Mpwumeyanua:3B—suteposupyc, BT 1,2 — Bupyc npoctoro repneca 1,2 una, 18 B19 — napsosupyc B19, AaB —
aneHoBupyc, BI'Y 6 — eupyc repneca yenoseka 6 Tuna, LIMB — uutomeranosupyc, B3b — Bupyc Inwreitn-bapp.

Table 4. Results of gene and serodiagnosis of viral infections in positive patients
with clinically suspected viral myocarditis

Identified serological / molecular genetic markers of viral  Thenumber of posi- Detection
infection (clinical material in which virus markers are found) tive patients (n=28) frequency, %

IgM to EV (blood serum) 14 50,0
IgM to HSV 1,2 (blood serum) 1 3,6
PV B19 DNA (blood serum) 1 3,6
Adenovirus DNA (blood serum) 1 3,6
Adenovirus DNA + IgM to EV (blood serum) 1 3,6
PV B19 DNA + HHV-6 DNA (blood serum) 1 3,6
Adenovirus DNA + Rhinovirus RNA (biopsy) 1 3,6
Adenovirus DNA + Influenza B RNA (biopsy) 1 3,6
Adenovirus DNA (biopsy) 1 3,6
HHV-6 DNA (biopsy) 1 3,6
EV RNA (biopsy) 1 3,6
CMV RNA (biopsy) 1 3,6
HSV 1,2 DNA + PV B19 DNA (biopsy) 1 3,6
PV B19 DNA (biopsy) 1 3,6
DNA EBV + PV B19 (biopsy) 1 3,6

Note: EV—enteroviruses, HSV 1,2 — herpes simplex virus type 1and 2, PV B19 — parvovirus B 19, HHV-6 — human herpes
virus type 6, CMV — cytomegalovirus, EBV — Epstein-Barr virus.
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