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NcTtopbma Ha OoTKbMBaAHe Ha xenaTtuT E Bupbvca

"It ::_ 2 ‘_':'I' ; . ¢ THE AMERICAN
sy
\ e o % TR, :
LA s 4 -

AT e =

| o

L .
Lk )
J-'. -

ELSEVIE The American Journal of Medicine
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Clinical study _
Study of an epidemic of non-A, non-B hepatitis: Possibility of anQid e hepatitis virus distinct from post-

transfusion non-A, non-B type
Mohammed Sultan KhurooM.D., D.M.1

https://doi.org/10.1016/0002-9343(80)90200-4Get rights and content
Abstract

A common source waterborne epidemic of viral heg Studied in Kashmir valley over the six month period from
November 1978 to April 1979. Highly sensitive S for hepatitis B and hepatitis A failed to reveal either one as an
etiologic agent of hepatitis. Of 16,620 inhabi Flrea screened four times in these six months, viral hepatitis developed
in 1.65 per cent. In addition, 27.3 per persons who had contacts with patiente who had viral hepatitis had
biochemical features of anicteric hg mode of spread of the epidemic, length of incubation, clinical features and
biochemical test results of the g ed resembled that of hepatitis A. These findings were in contrast to that of non-A,
non-B hepatitis following tra ich closely resembles hepatitis B. The data strongly suggest the possibility of another

human hepatitis virus and esta ed the fecal oral route of its spread.


https://www.sciencedirect.com/science/journal/00029343
https://www.sciencedirect.com/science/journal/00029343/68/6
https://www.sciencedirect.com/science/article/pii/0002934380902004#!
https://doi.org/10.1016/0002-9343(80)90200-4
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=0002934380902004&orderBeanReset=true
https://www.sciencedirect.com/science/journal/00029343
https://www.sciencedirect.com/science/journal/00029343
https://www.sciencedirect.com/science/journal/00029343/68/6
https://www.sciencedirect.com/science/journal/00029343/68/6

RaswHU eTanu oT N1HDOVURAHMATA RLOXV XernatuT F

Intervirology. 1983;20(1):23-31.
Evidence for a virus in non-A, non-B hepatitis transmitted via the fecal-oral route.
Balayan MS, Andjaparidze AG, Savinskaya SS, Ketiladze ES, Braginsky DM, Savinov AP, Poleschuk VF.

Typical acute hepatitis was reproduced in a human volunteer immune to hepatitis A virus
(HAV) after oral administration of pooled stool extracts from presumed cases of epidemic non-A, non-B
hepatitis. Markers of hepatitis B infection, anti-HAV IgM, and increase in total anti-HAV level were not
detectable in the volunteer’s sera during the course of infection. Spherical 27- to 30-nm virus-like
particles were visualized by immune electron microscopy (IEM) |n stool samples coIIected during
preclinical and early postclinical phases. These particles ban ey R e &
g/cm3. They reacted in the IEM test with sera from i

histopathologically and enzymatically confirmed hepatitis, exc
response to them.


https://www.ncbi.nlm.nih.gov/pubmed/6409836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Balayan MS[Author]&cauthor=true&cauthor_uid=6409836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Andjaparidze AG[Author]&cauthor=true&cauthor_uid=6409836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Savinskaya SS[Author]&cauthor=true&cauthor_uid=6409836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ketiladze ES[Author]&cauthor=true&cauthor_uid=6409836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Braginsky DM[Author]&cauthor=true&cauthor_uid=6409836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Savinov AP[Author]&cauthor=true&cauthor_uid=6409836
https://www.ncbi.nlm.nih.gov/pubmed/?term=Poleschuk VF[Author]&cauthor=true&cauthor_uid=6409836
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Science 16 Mar 1990: Vol. 247, Issue 4948, pp. 1335-1339
DOI: 10.1126/science.2107574

Isolation of a cDNA from the virus responsible for enterically transmitted non-A, non-B hepatitis
GR Reyes, MA Purdy, JP Kim, KC Luk, LM Young, KE Fry, DW Bradley

Abstract
Major epidemic outbreaks of viral hepatitis in underdeveloped countries result from a type of non-A, non-
B hepatitis distinct from the parenterally transmitted form. The viral agent responsible for this form of
epidemic, or enterically transmitted non-A, non-B hepatitis (ET-NANBH), _ L
cynomolgus macaques (cynos) and has resulted in typical elevation in live @ X @
characteristic virus-like particles (VLPs) in both feces and bile. Infectious bi ~+ N L

of recombinant complementary DNA libraries. One clone, ET1.1, was exog 10‘0';p e,
cyno genomic liver DNA, as well as to genomic DNA from infected cyno iy
to an approximately 7.6-kilobase RNA species present only in infected ¢
acid sequence of a portion of ET1.1 had a consensus amino acid motif ¢
RNA polymerase; this enzyme is present in all positive strand RNA viruses

3
o
a

= Sacl

identified similar sequences in complementary DNA prepared from i
collected from five geographically distinct ET-NANBH outbreaks. Therefor m %
the genome of the principal viral agent, to be named hepatitis E virus, w :?;2

outbreaks of ET-NANBH.



3310 nmeHHo xenatmT E supve (HEV)

INDIAN J GASTROENTEROL 1991 Vol 10 No. 3:  96-100
GASTROENTEROLOGY IN INDIA

Hepatitis E: The Enterically Transmitted ~ P338/Tve Ha ennaemmuu ot supyceH xenarur
Non-A, Non-B Hepatitis *  MMa eHTepanHa TpaHCMUCHUA

MOHAMMAD SULTAN KHUROO *  EHaemunyeH 3a pa3BuBaLLUTE Ce CPaHU
Department of Gastroenterology, Institute of Medical Sciences, Srinagar ( Kashmir) 190 011

* Xenatut E e onncaH cnepn xenatut D
Table 2 : Epidemics of hepatitis E in Indian subcontinent

Site Year Population No of icteric Morality
exposed cases %)
Overall Pregnancy

New Delhi* 1955-56 1,280,000 —_ 10.1
Kathmandu, Nepal* 1973-74 — — —
Ahmedabad® 1975-76 —_ — —
Mandalay, Burma® 1976-77 — — 18.0
Gulmarg, Kashmir 1978-79 600,000 3.0 22.2
Sopore, Kashmir 1979-80 200,000 3.0 —
Azamgarh, UP** 1979-80 70,000 12.0 39.0
Hardwara, Kashmir 1981-82 400,000 3.0 -
Ambala/Karnal, Haryana 1980 —_ 0.8 20.0
Kathmandu, Nepal** 1981-82 — 7.0 21.0
Jammu 1981 845 — —
Kupwara, Kashmir 1981-82 500,000 3.0 -
Kolhapur, Pune 1981-82 — 0.8 10.0
Jammu 1988 176,833 0.4 6.6
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CtrDemeHHa Knacudbukaiiva Ha HFV rubvca

* 6a3unpa ce Ha FreHEeTUYHUTE XapPaKTEPUCTUKM (CTPYKTYpa Ha reHoma)

¢* TACHO OTpPa3AdABaT eKO/1I0NMATa N 300enNnMAeMNONOINNATA Ha BUPYCHNTE BAPUAHTHU

* 2015 rognHa — MexayHapogHua KomuteT no TakcoHomuA Ha Bupycute

cemenctBo Hepeviridae

poa Orthohepevirus
| Mammalian HEV (- 7.2 Kbj}:
BMA BUA 1 ORF3
. . B ORF1 : ORF2 Ajn-3'
Orthohepevirus A Orthohepevir s ' ; Ana
: .'urla:nl:lﬂ-l -] h
| | Cla | jcar) HOR

BkAatouBa: NUNETA  Avian HEV FABXOBE, npunenu

ORF3
* TeHotunose ot 1 go 4 s-can ISP OGRE( E ORFZ __ |Huin-y

* HoBu reHotnnose 5 un 6, n3on Fish HEV(Cutthroat trout virus) (~ 7.2 Kb):

[ORF3 |

e HoBu reHotmnose 7 8, uson =1

ORF1 —] ORF2 Jirm-3

popa, Piscihepevirus

A,
iscihepevirus A
Jela ce Camo NPM NbCTbPBMU



lfeorpadcko pasnpocTtpaHeHune Ha HEV BupycHUTe reHOTUNOBA

»
3 4 = e " i B oA
(=3 - B Contnpl Amanca 1)
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h - : . '%‘Fai et al. Emerging Microbes & Infections (2018) 7:11
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CTovreTvDna 1o HEF\/ raunhV/CHIAG TR O

[eHOMBT Ha HEV e mn3rpageH ot egHOBeEpPUXKHA nonoxutenHo 3apeaeHa PHK ¢ abmknHa ot 7.5 k6. Cbabprka TP OCHOBHMU
OTBOPEHM PAMKM HA YeTeHe:

ORF 1 — Koaunpa HECTPYKTYPHU BenTblUm, y4acTBaLLM BbB BUPYCHATa pPeninkaumsa
ORF 2 — Koaupa KancngHua 6enTbK, KOUTO € CU/IHO KOHCEPBATUBEH U MMA MMYHOTEHHM CBOMCTBA
ORF 3 — Koaupa manek ¢ocho-npoTenH, KOMTO y4acTBall, B 0cBOOOXKAaBaHETO Ha BMpYCa OT MHPEKTUPAHA

KN1eTKa
ORF 4 — HOoBa, xapakTepHa camo 3a 1HEV — yyacTtBa BbB BUPYyCHATa pPenNInKaLUua, aHTUTENa CpeLly HEUHUTE

NPOAYKTW Ce OTKPMBAT NPU NALMEHTU, 3apa3epidsenl HEV
A like

chement
P

2701 w M2T8T
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; ) ORF?2
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Sibgesusic RNA 2KD \’ AA)

S w 1508 : :
ORr j i
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W1S131 50 547S Nan Y, Wu C, Zhao Q and Zhou E-M. (2017) Zoonotic Hepatitis E
~— Virus: An Ignored Risk for Public Health. Front. Microbiol.

m 8:2396. doi: 10.3389/fmicb.2017.02396
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HEV oT mMOmMmeHTa Ha OTKpMBaAHETO My ce onpeaens kato PHKos Bupyc 6e3 ob6smBKa (non-enveloped RNA

virus)
YcTaHoBsaBart ce gse ¢opmum Ha HEV BnpycHU yactmym:

* ronn HEV BupycHM yactmum 6e3 o6BMBKa — OTKPMBAT Ce BbB PeKanUTe U KAbYKaTa Ha 3apa3eHunTe
X0opa/*KNUBOTHMU

Anti-HEV antibody

e cob6BuBKa — quasi-enveloped (eHEV) — noka3BaT ce B KpbBTa U B XpPaHUTE/IHATA cpeda NPU KNETbYHO
¢ npeana3sat BUPMOHaA OT
ﬂ,eMCTBMETO Ha HGYTpaIIM3MpaLLI,MTe =

KyATUBUPAHE
aHTUTeNa @ ( (/

* pa3BUTUE Ha UHIEKUUA
(I'IpeMMHaBaHe OT KJZ1IETKa B KJ/1eT

Chapuy-Regaud S, Dubois M, Plisson-Chastang C, Bonnefois T, Lhomme S, Bertrand-Michel J, You B, Simoneau S, Gleizes PE, Flan B, Abravanel F, Izopet J. (2017) Characterization of the lipid

envelope of exosome encapsulated HEV particles protected from the immune response.Biochimie [Epub ahead of print]




MvTA1112 HA THhaKHcmuucmia Ha HF rubvea

B cTpaHuTe ¢ nown/oTChbCTBaAWM XUTMEHHO CAHUTAPHM YCI0BUA U pasnpocTpaHeHue Ha HEV1 n HEV2 ocHoBeH nbT
Ha TPAHCMUCUA € PeKaNHO-OpPaANHUA

Public latrine sewage disposed
into the waterway.

River water used for drinking, washin
Sewage through

leaking pipe

3aBuUCAT OT:

*  WMKOHOMMYECKOTO
pasBUTUE Ha
CbOTBETHaTa
CTpaHa

°* T[eHOTMNa Ha
HEV Bupyca

_[)V\ M HJ MJ [:JJZJ HJ@—] B@@‘L@ Following floods &
Monsot‘m rai:s PN */.\/5‘.\\\
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Genotype HEV-4

Viruses 2016, 8, 253; doi:10.3390/v8090253



MvT41112 1A THhAWcCnMmiaciaa 1A HFY rubveAa

B cTpaHuTe ¢ 4o06pU XUTMEHHM YCNOBUA U Pa3NpPOCTPaHEHME Ha 300HO3HUTE HEV reHOTMNOBE TpaHCMMUCUATA CTaBa
NoO TPU Ha4MHa:

Wild boar

#' sika deer

* KOHCYMauWATa Ha 300HOTHYHU I /| , :
XpaHu Milk/flesh |===-=======-F=--=, !

v Lee”
Consumption of sashimi of sika deer, *
grilled wild boar meat and undercooked pig meat

* AMNPEKTHUA KOHTAKT C 3apa3eHuTte
KNUBOTHU

"‘ Strawberry
* 3aMbpCABAHETO Ha OKOJ/IHATa I —— %

cpeaa Cc u3non3saHe Uit U3sTU4YaHe

Ha XXUBOTUHCKa TOP Figatelli sausage
(Corsican)

* BepTMKasHa TPaHCMUCUA 74

Salad

Surface water
'

* KpbBHa TpaHcPy3ua

Blood

transfusion “Se v

Mollusk
Q ) _
A p \\’) &N M.? ‘
KA z SN X/ R v:."\\ { 1 -
;’fg/ &S = L Vocational exposure: vets,
Rabbit Mongoose Cow’s milk farmers, processing and retail staff
Suspects

Viruses 2016, 8, 253; doi:10.3390/v8090253



WnrotTHCKUY bezepbr0oanu 2a HFV rubvcea
Orthohepevirus

HEV e yHuKaneH cpea xenaTUTHUTE BUPYCMU:
* [0OKa3Ba Ce B He-Npumatu

¢* e XpaHnTeaHa 300HO034

———————————————————————— . ————————————————————————————

Piscihepevirus
Ry~ Bat h‘Ferret b Rabbit v J\b’ 02
‘ﬂ Camel _,% Mongoose e Rat Cutth I'Oat TfOUt
’ Chicken Moose 4y Wild boar *
ﬁ Deer m Pig

Doceul V, Bagdassarian E, Demange A, Pavio N. Zoonotic Hepatitis E Virus: Classification, Animal
Reservoirs and Transmission Routes. Izopet J, ed. Viruses. 2016;8(10):270.
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Orthohepevirus A
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HEV3 wn HEV4 ca npeacraBeHn nipu
PA3INYHM XKNBOTUHCKM BUAOBE — NpeckayaT
mexkayBuaosaTta bapuepa

’

Orthohepevirus B
7

npeanovYynTtaHMeE KbM TOYHHO ONnpeageneH
rOCTONMPUEMHUMK

Chicken HEV =

el
ﬁ'& Kad

Rat HEV

Orthohepevirus C

Ferret HEV



Nlr’edotun A Ha HEV

* OcCHOBEH pe3epBoap - npaceTa

* [lpoyyBaHe pa3npocTpaHeHneTo Ha HEV

mean prevalence

100%
B0
B0%
0% B UK 2007
@ B0% B L2008
o
.ﬁ O Partugal
- 50% O Spain
E_ B The Metherdands
40%
& @ Italy
30% B Czech Republic
20%
Bt
0% b || |
fattanars SOWS boar
age group

Berto A, Backer JA, Mesquita JR, et al. Prevalence and transmission of hepatitis E virus in
domestic swine populations in different European countries. BMC Research Notes. 2012;5:190.



MbovuraHma RRNXYV HOcuTencTro HA anti-HFEFY mpoum nbaceTAa

e RwNnranma

* Hanuuume Ha anti-HEV ce yctraHosu npu 40% ot
BCUUYKU U3CNeaBaHN XKUBOTHU

* He e ycTaHOBEHa 3aBUCMMOCT 3a
pa3npocTtpaHeHue Ha anti-HEV B pasnanyHute
CTOMAHCTBA

* anti-HEV ce aoKa3ssart npu manku npaceHua v
npu npaceTta 3a yroasaHe

HEV unpkynupa cpen KnaHUYHUTE NpaceTa KakKTo B
bbarapua taka u B EBpona

Anti-HEV prevalence by age in Bulgarian pigs

Age All pigs in | Investigated | HEV positive | Mean=SD | Range | 95%CI
farm. (n) pigs. (n) pigs. (%)

Peshtera

Piglets 1300 4 0 2.5+0.58 2-3 1.36-3.63

Fattening pigs 1200 6 0 5.0+£0.89 4-6 3.24-6.75

All pigs 2500 10 0 4.0+1.49 2-6 1.07-6.92

Velichkovo

Piglets 100 8 75 1.5£0.53 1-2 0.45-2.54

Fattening pigs 80 20 30 4.8£0.76 4-6 3.29-6.30

All pigs 180 28 42.8 3.8x1.67 1-6 0.58-7.13

Apriltsi

Piglets 4500 15 26.6 2.0£0.84 1-3 0.34-3.65

Fattening pigs 3840 5 0 4.0+£0.0 4 NA

All pigs 8340 20 20 2.5£1.14 1-4 0.25-4.74

Pishtigovo

Piglets 500 5 0 2.0£0.0 2 NA

Fattening pigs 600 10 60 4.5£0.52 4-5 3.46-5.53

All pigs 1100 15 40 3.6£1.29 2-5 1.13-6.19

Nova Zagora

Piglets 2800 12 100 3.0£0.0 3 NA

Fattening pigs 2258 0 0 NA NA NA

All pigs 5058 12 100 3.0£0.0 3 NA

SD — standard deviation: CI — confidence interval: NA — not applicable:

Maria Pishmisheva, Magdalena Baymakova, Elitsa Golkocheva-Markova, Todor Kundurzhiev, Roman Pepovich, Georgi T. Popov, llia Tsachev. First Serological Study Of Hepatitis E Virus

Infection In Pigs In Bulgaria. Compt. Rend. Acad. Bulg. Sci. In press



Fkcnoszmuma Ha HFEV B be3vaTaT Ha KOHTAKT C NbaceTa

CTpaHa MpoyuBaHa nonynayua PasnpocrpaHeHue Ha anti-HEV
IgG B % (N npobu)

Kutan paboTHMUM B cCBUHedepmM 75,9 (340)
obuwa nonynaumn 50,1 (425)
Kutan paboTHUUN B cCBUHEDEPMM 67 (52)
obuwa nonynauus 20 (2572)
[aHuna bepmepu 50 (283)
obuwa nonynaums 33 (167)
Nt1anua paboTHMUM B cCBUHedepmU 3,3(92)
obwa nonynauma 2,9 (3511)
Mongosa paboTHUUN B CBUHEDEPMM 51 (264)
obuwa nonynaums 25 (255)
Xonanams BETEPUHApH 11 (49)
obwa nonynauus 2 (648)
NcnaHua paboTHMUM B cBUHedEepMM, BETEPUHAPU 19 (97)
obuwa nonynauusa 4 (101)
Lseuymn paboTHUUN B CBUHEDEPMM 13 (115)
obuwa nonynaums 9,3 (108) Apantupano no A. De Schryver, K.
o De Schrijver, G. Francois, R.
TainaHpg, paboTHMUM B cCBUHedEepMU 27 (30) Hambach, M. van Sprundel, R.
obuia nonynayma 8 (50) Tabibi, C. Colosio; Hepatitis E virus
Gl PaBoTHULINIB CBUHEGEpMM 10,9 (165) ?cfcejs:tri]c:):gleriTIf’.-’rggcgcupationa/
obuia nonynauua 2,4 (127) Medicine, Volume 65, Issue 8, 1

CALL, BETEpPUHapW B cBUHedepMM 23 (295) November 2015, Pages 667-672
obuwa nonynaums 16 (400)
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PasnpoctpaHeHue Ha HEV B cbcegHuTe 3a bbarapuma cTpaHu
* 0T3% a0 34% B Typuua [Olcay D, et.al. 2003]
e 14.4% B Copbusa [Deli D, 2003]
* 2% B bpuma [Mamasi P, et.al. 2007]
 12.5% B PymbHua [Voiculescu M, et.al. 2010]
* 9.04% (95%Cl 6.98% -11.1%) B bbarapus [Teoxapos 1., u cbaBT. 2014]

— MPOYYBAHETO e OrpaHNYeHOo camo Bbpxy obLa nonynaums B NaosamsBcKka obnacT
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* Bce oule cbuUlecTBYBaT peamLa BbMNPOCKH CBbP3aHM CbC 300HO3HATa NPUPOoAa Ha BUpYca

* He ca gocTtaTbyHO A0b6pe NpoyyeHn TapreTHuTe no oTHoweHne Ha HEV nHoekums
nonynauum

- [lpoy4BaHMA Ha yyacTneTo Ha HEV B natoreHe3aTa Ha CMHAPOM Ha [UneH-bape — NpPoeKT
dnHaHcupaH ot ®oHa Hayka Ha MY-Codus, MpaHT Ne104/2018 r.

- Mpoy4yBaHMA BbpXy pa3npocTpaHeHneTo Ha anti-HEV 1gG npu xKeHun ¢ penpoayKTMBHM npobaemm
- MpoyyBaHMA BbpXy pa3npocTpaHeHneTo Ha anti-HEV 1gG npu BeTepmnHapHu nekapu 1 paboTHMUM

- [Mpoy4yBaHmA BbpXy Tponusma Ha HEV Bupyca 1 HerosoTo 3HayeHue 3a Pa3BUTUETO Ha Pas/INYHA
KAMHMYHA CMMNTOMATUKA



C2omeeHama 8bHWHA MNOBbLPXHOCM He 03Ha4Yaeda, Yye no-0vnbokama yacm e 0obpe obpabomeHa



