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Study on risk factors of sporadic hepatitis E virus cases in some districts of Shanghai LI Yan-ting " ,
ZHU Yi-yi , SHEN Wei-guo , ZHANG Ai-ziang , ZHANG Jian-ming , REN Hong , YUAN Guo-ping , GU
Li-juan . "Shanghai Municipal Center for Disease Control and Prevention , Shanghai 200336, China

[ Abstract] Objective To study the risk factors of acute sporadic hepatitis E virus(HEV) cases and
to analyze its partial sequence in some districts of Shanghai. Methods 30 blood samples were collected
from the acute sporadic HEV cases in 2003 — 2004 and the RT-nPCR method was applied to obtain the
sequence of HEV in these cases. Meanwhile,a 1:2 case-control study was used to identify risk factors in the
process of sporadic HEV infection in these regions of Shanghai. Results Data from the sequential analysis
showed that HEV of the sporadic cases belonged to HEV genotype IV . Finding from the case-control study
implicated that the housing condition, outside eating history, especially seafoods( OR = 7.048) played an
important role in the infection of HEV. Results from multiple logistic regression showed that eating raw
seafoods appeared to be one of the risk factors of HEV infection. Conclusion HEV sequences isolated from
the sporadic cases of HEV in some districts of Shanghai belonged to HEV genotype IV. Foods, especially
seafood , were the risk factors in the infection of HEV.

[Key words] Hepatitis E virus; Risk factors; Pathology

REFR (R EE N ORBRERNELR
5, BEI R KR EBHIT. 1986 — 1988 £, EH#E
MR EE REKS R EEFRT, £ ERRE

119 280%1, 38 1= 707 i, Bz S A LR A —K RS

B IR AFF B 3 00 B AT R B B R R R Y B T
B, BRI R AR K TR T AR5

IATHAT B R RAT R SRy TR, b
e b X489 I3 95 9] 2 Ok i R 491, 4 3 0
KA IR E K — S R 1L 5 b IX A AT
Bl g MERBG N VEKFRE. N TEELE

RE&WH: LET DA RKEE (024044)

Ve 307 :200336 LT RRBB G PO (FERE REE,
KEE ALE); LEHRITRERTAEH PO (HEE); LETE
B X 5 % T B B o b0 IR BB 5 198 7T 5 10 KB BB o P s
(FEY); £ 5 X5 W BT oo (BIRR R )

1. MRER A 7 FE A8 I 1 30 447

(DFARE : RERT EWMBRRX MR
BFAE B B F M 30 4,491 mlER, &91-HAV
IgM . $i-HBc IgM .1 HCV #5ic ¥ % % W ¥ % B o
(B B BRI AT),Hi-HEVIgM 1l B B9
% (7 W B % 3 Genelabs A F]), R F
-70CHFH.

(2) RNA #1321 RT-PCR HI 4  : %% BX 200 1l
M EFRAS, Al Trizol/ A5 F ik HEMR , R NI



FAERATRE 4 2006 4F 4 A% 27 85 45 Chin ] Epidemiol, April 2006, Vol. 27,No. 4 . 299 -

B M E AR A B RNA, % A& & DEPC ki,
WMEHITT —#HiB, Trizol K Invitrogen A F 7=
o BRUKHEE KN R E PR A B B, R
PR F-REBHENXRME(RT-nPCR), ¥
J A 9% 8 (HEV) F i 1 i # ORF2 (6302~
6491 bp) BIF2 F I A Bt . BU RNA W #E™=41, A
# 5 F 5X buffer 4 pl, 10 mmol/L dNTP 1 gl,
10 pmol/Li¥i % #5[470.6 pl, RNA B #I70.1 pl,
AMV i ¥ % 0.2 pl, Fl DEPC K# B BB ZE
20 plo BABEAFET 42C K40 min, B F Ik £
BRAHEAT—H 48X PCR RV, BUEEZE>Y
2 plfERHEAR , 10 X buffer 2 pl,dNTP 0.2 pl, iE il
REE 0.2 ul, Taq B§0.2 pl, RIGHEHRZE
20 pliE R, PCR R F K :94TC 5 minEHE,94C
40 $.53°C 40 s.727C 40 ¥ 4 35 MEHF , &5 72C
FEB10 minZ5 R B » B9 %E K BLJG 1 PCR 7= # R
10 I, B2 # 3.5 % B9 Bt BR BE B, 2E 47 35 6 08 B B B
¥k ,DNA Marker & DGL2000, 5 T T WE S R,
FH P 25 SR 64T R FI I E o

)FI R AMSBFES HEV ] B R
K34 B1(M73218) . chi-xinjiang (D11092) ; Il B {9
% F 5l K Mexico (M74506); I # & US-1
( AF060668 ). US-2 ( AF060669 ) Hl US-swine
(AF011921); IV ® 8 R £ JF 51 K chi-lV A
(AJ272108) .chi-IVB(AF151963) , JF I %% 43 4 %
F Clustal W Xt B 43 #7 # 2 BR 64T Lo 38, T B L BE
B E AN,

2.fERmE R

(DAEXM S HEH LT 2003 — 2004 FR1T.
ERME X 2 HEBRERFERSE 86 fl, B&
M 2 Hi-HAV IgM.$i-HBc IgM FiH HCV ik
R ¥ 4 BB, $1-HEV IgM R, ¥ 86 #i @i
HERFBEENROE, H1 2B %, BE
] — DX 1 X A0 (B X ) AL X o R 3 M JF R R
oA e R\ BE R 86 AME N X AN X Ah Xt B4, BE5K
SR G FEM R ER(£S5 %),

Q)ABENE BRI AAR S, AEEHE—
Mt BE RS B AEEE, —REAFE
AXRE BERR DARES. AELEFELD
AW VKFAKE M S RESE S
$EFRTE SEEMNEMES, £—-BIAE
BORBEY EMAE S RETRGEE,

3.%3 % 4 47 . Al Epi Data 3. 05K F 8 L 48
FE ,f F SPSS 11.5% 4, #& B % & X B R i JR
HETNRERFRFHEHEXNERERZENH#HITH
B & &M logistic Bl , R HLBEHEAAZL
B & 4t logistic [E] AR 4347

5 R

1. 9% 3 2k AW AT 5 5347

(D) AHBUR 7% P8 HEV &3 . R Bl RT-PCR
Tkt 30 B 2t B & TR BT R 3 I T A AR 2R AT A
W, ER 6 M PCR AW EBPH M, HE&RHFH
K/ANK190 bpZE A (E 1),

bp

<500
250
100

Marker > DGL2000, B #E &4 K/ %y 190 bp £/
Bl FEHK30AEaEBRERTFRE
Ifit % #% 4« RT-PCR #;: %)

Q)2MW AT B E HEV BFF 4087 4 W 7 45
BT 44 , B 2 B Clustal W 487 6 5 88 & M35
F118 3] HEV ORF2 #9150 bp)¥ 5 5 E B #7 # #k 1
O TS, B REREESR HEV I 8 (B,
chi-xinjiang) ; I B! Mexico; [II & (US-1,US-2,US-
swine); VB (chi-IVA.chi-VB), B & M+ sh-1,
sh-2.sh-3.sh-4 .sh-5.sh-6 H 6 HRBFFH ST .1
I.NAMFEELEHER, 23 R78.7% ~
85.3% . 82.0% ~86.7% . 78.0% ~80.7% . 84.7% ~
949% (% 1), sh-1.sh-2.sh-3.sh-4.sh-5, sh-6 5 V&
F1# chi-IV A # chi-IV B ) {98 £ 4 51 % 90.0% .
86.0% .84.7% .85.3% .85.3% .88.7% F#188.7% .
88.7%.90.0% .90.7% .89.3% .94% . HEV # &)
NAERFE—&H, FH0E— g5, chi-NAH
chi-IVB B[R 286.7% o MIRIVE 1 417 BT . sh-
2.sh-3.sh-4.sh-5.sh-6 5 chi- VB REXEER, ¥R
FNEARHBER, sh-1 SNVEH K ATRRR
PE R, T LA REE SR HEV 75 £ 2 5
FE—-ERER,



A
/B
i-xinjiang

Xico
swine

TUTYEE . 1)
o

LLLoLo—Ces VNN

BA AN A Ao OO EDDD

1
2

i_

L o T o T T e

+
1o

| O OO gt
| DOLLVLLVLLLVLLLO
+ AAAAAAAAAAAAAA
_nu
_A
_
_T
_
_

= OOV
B i st

..TGGFUGGGTGGTGAAml
1 Py

| UL IILIITICIS
| e OO
! SOLLLLLOLLOOLO

| ccc<ccccc<<<<<
R e D
| BOBCULEOCOCOO0
| DOOOOLOOVLOOOO

+
|
1
1

140

130

=
<
<
o
— o
0 =
— —
F==goht =
—ONEOUNE | b ] ey 82
RN IR =k )
LTocococoo—oCo onnn

M EOOLOVEEDEEOLE

B e
_nUnurumwMur»wnmuqulmumnmivn

1
| OBV IIIT
| B b DO OO0

| =
1 ODLDVOLOLD OO
! (O et ot e T e

F SGOBEODDLOOD

| SOOOVVOOLOOVOO
| DOLOOOFOLE=OOLVO

| LOOLLVLLOVLOLOOWL

1

| SOV ODOE=OE=
| T LT LT T T T LT
| LDOOLVLOEOOLLO
b it O b
| OISO

+ COBOVCOOLOOOLL

e S e

| DLLOLLLOLLOFOL
| O b OO O =
| <t T ST
| LS LLOSBOOOSOSS
| e OO

| cwacccaccc <o

4 e e OO OO =

| LT Tl T
| SO IDSLO LSOO
| QOO = OO0
| ST T LT LT
 OLLLOLOLLLLOLOLV

EHEAZHE R

70

7]

TEH, FURIH), ¥

7

¥

=
H

5 %5 TR B8 45 AT & R A 5K

HRAERY

B
B

(2) B & 4>

) ZHEE T
4 logistic BIAMERI, 5 R K BEE (4 B)BAE

REH AW FERER, OR H77.048, P

0.001,

MREE R A11.51% BA -3, 2% %5

W EZREZIT¥EX(P>0.05). HFHAHHTY
PRI X A1 4L X TE R B PR T 4 2% 6 50 B0 1 R A%

172 AE RS BA (KA X E 86 A, X 4h %t B8 86
ERY ARERATS7HBEKREE, OR E2 5
7 3.708, 10.088, 5.551. 3.652, 3.351. 2.262%

2.092, R CALREE ARPEE,OR E4HH
0.187, EARMEFHINZIE T NEHFETL

EH R &R P IEM, OR=1.618, P
BEGHEEL MEHNERETEEXNERR

0.567;3h M8y OR % 0.364, P=0.188,
SEMERE 2,

wmHEEFERE, TAREEZ. S RERFKL, &
HHNHBE | M (L 10) AL e (£ 8)

=
£
R
m
=l
e
izl
Eii
&
#H
AI
K
&
K
&«
B
=2

N, PRt B4 2 6] L T4
R FSL 112 £1.03%,

injiang

FAERTRERE 2006 44 A% 27%% 43 Chin ] Epidemiol, April 2006, Vol.27,No. 4

AlignmentReport—-ClustalW(Weighted)

GCTGGTGGTCAGCTGTTTTATTCCCGCCCCGTCGTCTCAGCCAATGGCGAGCCGACAGTGAAACTCTACACATCA Majority
B e e o (TR U Y

+ 300 -

LM 6§l A& & HEV JF 51 51 B Briz ok ok 5 51 19 Ho 8

| ——
L——n
mexico
[

8

10
Nucleotide Substitutions (x100)

—

12

GTCGAGAATGCTCAGCAGGATAAGGGTATAGCTATCCCACATGATATTGATCTTGGTGAGTCCCGTGTTGTTATC Majority

B e Bt S T T T

HEFFIHTEEABEH I, ERER LR 6tk FREHN51.60% £1. 475 12BN W, G HK

| LT LLOCTOCTO | 22000<O=<CO<<< Bz ) =
1 SOOVOLLLLOLOOLO | LOOOVLLLOLOLLLV
! e € | LOLLLLOLLLVOOOL =
1 GOLLOLOLLOLLOL o | FOOOOOOEEO0E0 K T C >
= = 4 b b b e W .
“nunUnunupununUnUnUnuFUnunUnu — ) fCc<ts<cCoccc<T m@% - a1
| OOV OO0 | Qb= = OO0 — +WA LT
| & —E € 1 DOLLLOLOLVLVOLLO < 5 et
| LOITIITRIIIILIILISD | SOOOOOOOLOO < =4 [
QD + QOO | K<< EO0H 4 m% Aﬂ ’ IJ
800000000000 | eccaccccoTcocc 8] Y ¥ =
| 2033882800000 | e e O OO0 O m| & =
1 €5 IOOOSIICHIID LIS OB A T F
| GOOLVLLVOOVLOOOO 8 L CEOCEOLOE GGG mm n% = , X
=
! ROEOFCO0OEOLOO | DOOBOOODLGHODOD N e
! GOOLOLOLOOLOOOO | L LT T LTt R mwN mmu f
| =t et £ £ | C< <L << T K <& &
| Qb e = Q=000 ! O OO =000 mmu Aml I
Q)+ T L L T L T T | o et . p -
F € e | SOBLBBOODEEOSS _ 1
| Qb6 OO | SOGOOOEEDOGT<S ~ = s Y OEf
[ Rt it £ Pt B 20 20 | f s <o c< T T<T m E <
! £ — | SOCCLEOURGEOOO S & 5 B
| SLOLLLLLOOLOLO %+GMMMMMMMMMMMMM T i o
Pack it it e b it 208 T = N o
| LU= OO0 | LOLVLLVLLLCOOVU “mwu mww
| SowxcoOOobeTT< | OO fn = - - OO0 o B 2 .
| fzc<c<cccoc<<< | QLLOLLLLLLOLOOLL N o = —
g | Soggegegieeees ToHBEE
- 1 E—E- -
! SBEBLBLBOLOD | S<<<<<cs<z<<<< H® = B ol
| DOTBODBLDOOOOOD | T LT c LT <<
| e b e e O = OO0 | IO SO i+ ~
| €30I ODLIIDDDD L+ s < ccTaccco< K < > K =
| SOBCOOOOOVOOOOD } DOLBOBBELDOLLLD %mm 2
[ et S | SOO00OCO0 =B b B s
| LOLOLOLLOLLLOVV | — Cecce - T > Twu
| SOOOLLOLDISOVOD 1 LOVLLOVODOSOLD ~ 9 Mmm
(OLOODDODOOLODODD 2 ping T <
[ S ST S SN S S A ] S S o 15 V
~—
g Rt &E
() =
o IS s &mmw &+

14

(DZEFRFI FE K 86 Bl S M RAF B & &

B3 HEV ORF2 W#B 5% F & 7 51 ik 4L 2
HERINMXBMREERFR LR BE811.08%,

2. fEREER A

541 [ mf 3 (2003 — 2004 £E) R SR IFPT & &

16.0



AR AT F 2 2006 4F 4 A% 27 %% 43 Chin J Epidemiol, April 2006, Vol.27,No. 4 - 301 -

£1 FEHHS R ERERFERE D HEV ORF2 34 K5 # FHE 8

IRIFRRA —EXR, W& EE—
FHIBEAB T RR AT G

R Bl chi-Xinjiang Mexico  US-1 US-2 US-swine chi-IWA chi-lVB R EEESE By Zk B ﬁ.
sh-1 84.0 85.3 82.0 79.3 81.3 80.0 90.0 88.7 o "
sh-2 81.3 8.7  84.7 78.0 80.0 8.7 86.0 88.7 YIHEE , KIE R B EEY & S
MmTomaome Mo maoma M7oM1 o WRERWANBMERRGS.
Sh- . . . . . N . . N N N .
sh-5 79.3 80.0 8.7 78.7 78.7 78.7 85.3  89.3 L X, AT RWKEZ R BR
mt T h e wa s s ss wm A AREARNER. XRAE
chi-Xinjiang  94.7 - 8.0 76.7 80.0 8.0 80.7 82.0 TR R B BTSRRI, A
w57 B0 W0 m R N3 PARRREERNE GRLY
Us-2 82.7  80.0 82.0  94.0 - 9.7 807 78.7 BAEROE AR ZE & B
ti‘S-Rw;ne 83.3 82.0 Zii 32.0 90.7 - 78.7 ;9.3 K 2 S R AR R (D)
chi-IV A 81.3 80.7 . 7 80.7  78.7 - 6.7
chi-IVB 80.7  82.0 81.3 80.7 787 79.3  86.7 - B () BRI KR
‘ B & BRI T &R I e
#%2 LBHMXEARERFREEZEEM logistic HF4HT lﬁi,glﬂiﬁ‘ﬁiﬂﬂ@ﬁ%(é\‘k@)
A -3 B Waldy’fi P OR 18(95% CI) . ., ; A
XHEER -1.676  5.397 0.020 0.187(0.046 £ 0.770) ﬁﬁ%%&?fﬁﬁﬁi%ﬁﬁﬁ@
BAERRE 1.310  4.522  0.033  3.708(1.108  12.406) . XSUANTAREREESR
AR 2.311  4.972  0.026  10.088(1.323%76.942) PN TS = vk i R
& R Bk 1.714  5.249 0.022 5.551(1.281+24.057) ”A’]& i%?ﬁfmﬁi?if&*mﬂ?uﬁé
BEIHRE 1.295  7.351  0.007  3.652(1.432+09.315) ATREE BB 12,
i3 ACIN % gL 1.209  10.399 0.001 3.351(1.607 + 6.989) N _MRRR ST
[EE A€ E-9iik 0.816  4.838  0.028  2.262(1.093+4.680) TR _E?%%E%Eﬂ‘lﬁi?\]
KEERE 0.738  5.983  0.014  2.092(1.158+3.781) e 4 8 3] HEV-RNA, R 1%
WH HEV F e 2B A 1E 4
is 3 AN BARARERNEORRTESIHRESRE, A
it e

AR BFF R 5 F A 9% 05 1 A B 117 3 43
XEEEAFREREET 6 #KH ORF2 M# 4
BHBRFS, 35 EFRAR MR IEAT T R IR A H 3
Mo, 4REVRET HEVEEAY VA, K
&1 sh-2.sh-3.sh-4.sh-5. sh-6 5 NB & {; FF—3*
Bl W B9 4> 32, R VR PE7E89.3% ~ 94.0% Z [d],
sh-1 5 VA BRIEM N 90% ,5 chi-IVA W B —4
AL 432, BRI BIRFFI 5 H A S E B K H Al
HEV 2 4 2 & 55 3% 1 37 8 % 0 R R B8R,
78.7% ~86.7% , it f& R REIL, RNLER — 4 Xo
2000 4E Wang & 745 7 HEV IV R E R & 3 F
o, G BB B R BUR 1 HEV A HUA TR
F 20 it 42 80 AR B 48 st X A9 4R & W AT HEV
D, AP RS LTI R R T R E
FEFHSHBEXERITHRERTIIAR, L
VR X R4 5 38 5 5 00 5T 2 W R #E 1T
5 R 2 R U BR 42 TR o

TER A — BT PR E Y, R E 0 i R
WHEV Fo /8 TERMIN, AFMEENS3H
HEV F3IFE—RH, BB R TR RSN

TR 5 5 A S B AE D T RE R B R R
FIAPE SRR R RS b iUk AT &
PR, BG5S M E &2 S 8T B,
FE— L HEAE T LIES,

& £ X W

1 Aye TT,Uchida T,Ma XZ,et al. Complete nucleotide sequence of a
hepatitis E virus isolated from the Xinjiang epidemic(1986 — 1988) of
China. Nucleic Acids Res, 1992,20:3512.

2 Wang Y,Zhang H,Ling R,et al. The complete sequence of hepatitis
E virus genotype 4 reveals an alternative strategy for translation of
open reading frames 2 and 3. J Gen Virol,2000,81:1675-1686.

3 LiuZ, Chi B, Takahashi K, et al. A genotype IV hepatitis E virus
strain that may be indigenous to Changchun, China. Intervirology,
2003,46:252-256.

4 FHE KRBT, 2855 BRBFRFHEHTENRIER
FEFIoM T . P AR 2 M B 4 AR, 2002, 222 261-265.

5 ORAEEME,ERMW, S HREFRFE G UGN MRS
BBIF I . FAERFRER 225 ,2003, 11:405-407.

6 PRfE, FEME,HEE, S LETREFARBBEERFRER
EREAE. LERPTE%AE,2004,16:60.

(WU H 1 :2005-06-16)
(&SRB HMR)



