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[ Abstract ] Objective  Five yeast-expressed recombination nucleotide proteins of European
hantaviruses were prepared as coated antigens to detect hantavirus-specific antibodies in sera from
hemorrhagic fever with renal syndromes (HFRS) in Hubei province, through ELISA assay. The relativity
among hantaviruses prevailing in different areas was investigated. Methods 34 pairs of acute/convalescent
serum samples were collected from HFRS patients in Hubei during 1985 — 1989 and 1996 —2000. ELISA
assay was performed to detect the reactivity of these sera to different hantavirus-recombinant nucleocapsid
proteins(HV-rNP) which were derived from puumala virus (PUUV), dobrava virus (DOBV) while using
hantaan virus (HTNV) to serve as control. Qualitative results were used to analyze the detection rate and
the quantitative results of optical density values were used to investigate the antibodies’ level and the
changes . Results The detective efficiency of NP against IgG antibody in samples was as follows:
HTNV-rNP> DOBV-rNP> PUUV-INP. As to the detection of IgA, it was: DOBV-rNP>
HTNV-tNP> PUUV-rNP. However, there was no difference between DOBV-rNP and HTNV-rNP when
the hantavirus-specific IgM was detected. PUUV-rNP showed a very weak reactivity to all the antibodies in
samples, but 3-pair samples reacted strongly to all the three subtype-rNP of PUUV. Results from
quantitative analysis revealed that there was a relative higher level of IgM and IgA in acute phase sera. No
significant difference between IgM and IgA levels was found and the level of IgG was low. A high level of
IgA was detected in convalescent sera. Moreover, the level of IgA and IgG significantly increased with the
progress of the disease. Conclusion DOBV-rNP had a high detective efficiency to serum samples from
HFRS patients in Hubei. HV-specific IgA was kept on a high level in acute and convalescent phases and had
important implications for the surveillance of HFRS. Also, it is assumed that PUUV and DOBV might have
existed in Hubei province.

[Key words] Hemorrhagic fever with renal syndromes; Hantavirus; Antibodies’ level

BEAWE E R 863" & S AR KB T2 ¥ B W B (2007AA027465) ; B &K 8 R B3 B 4 % B 90 H (30770096 ) ; 32 F§ 5E EU Project
BIOCEL #& ¥ BT B ; TR ¥51 3 A4 B8 3 2 & ¥ 8h W H (Z03111)

VB H 361005 BT AR ELREEMELR(EHE); RNKPEFREEHRT FEXEREALREGR B LK)

BRAIEH B B, Email : 2qgyang@whu. edu. cn



« 578 - FERITRFELRE 2008 4 6 A 294%% 6 Chin ] Epidemiol,June 2008, Vol.29,No. 6

5 LA 1E I (HFRS) R E B A B 16 W&
Poimz—, HARERITH HFRS KEEEAN
PR EE (HTNV) MUK # (SEOV)., EHFER,F
MRIEARERILH X EA L SHRE(PUUV)H
R, FEXERURETRAEZANKRKE
(DOBV) W™ . XEHAREIERE(HV)H
ME R H R S, B A M vE R R B BE AT RE R TR
E HFRS MATHERENFEEZ —, Bt 2
HFRSEZ X, FEMWRTREFARRAZHMX
L HTNV W4T H £ 8 HFRS B ERX ., N THEY
Ju#i X HFRS 9% IR 5 KK 91 #1 X 347 B 2 5] B9 I 7
2X R, RITMPF 5 DOBV-E 4 & i & (fNP),
PUUV-rNP #i J5 % #5 Jt #1 X 58 % 1 3 4% 57t 6L
PR B RS 2R T R R 5 B B 4% R A K AR A, $R Y
B9 WO o B B L B T RE

MR EFE

1.0 hR 4. 34 S AWK E P L EKE A
1985 — 1989 4EF11996 — 2000 4F A J& # 4t BBk K
WEHFERARNKEPEER ARER%)
MERFER RKEMBHFER (REPREKRE
WiJR D FEE B ) B 40 WO AE BE 9 HFRS B . T A
BEBMERZ IR U TR % OF k=14
% ;@& MEAI<4 d; QG K2 A HFRS, B &
HEARSER; OF KERE Lol 5RGE &t
SO E 2t H 2 ELISA S %mm
Hi-HVIR &40 (HTNV 76-118 . HV 114 71 A9) #F
Rt [gM HilkFYE, BB FE1: 20000 Lo

2.ELISA S8BT Kl £ Foxh B0 FRIBEKM
X 47 ¥k PUUV Kazan # .PUUV Vranica #.
PUUV Sotkamo #. DOBV Slovakia #. DOBV
Slovenia ¥ & %t 8@ HTNV Fojnica Hk B KT E A K
BE L} Saccharomyces cerevisiae (S . cerevisiae ) H 3L
W 5 4 /R A5 W) B AR BT BT Sasnauskas #4. H
GRS TRBERPILCER4], HICER[SIERIFR
BHahBEBERAPRENWELARES, A
0.05 mol/ LEX BN B M (pH {H9. 6) K5 F e il Lo
N2 pelml BB B ; [F] A8 A & AT TR B
AW BB S A B ELISA BT A B X R,
FtE PUUV %F B #1 DOBV/HTNV 3 i £ i 78 {
Friedrich-Loeffler # %% Bt Ulrich &4,

3.ELISA #% K Ifl ¥ 45 7 ¥ 1gG. IgA. IgM
Hidk  ELISA ¥ % #LERME . 7 30 10 75 1: 100 7% B

ABBL,37C W E2 h, FE 2 PUUV B # X
B .DOBV-HTNV FH 44 XF B8 1 BA 4 %t B8 ; HRP #7112
INBBTA TgG Hifh1:8000% B /MBI TgA Hilk
1:10 000F B ,37CHEF1 h; TMB KW E &R £
$E 10 min, & J5 10% H,SO, & 1+, B4R 1450 nm
WMAMHE, gMBiENALBEAREEEEN
DOBV-Sloffl HTNV-Foj ¥ #F $i J& & W}, H 7% % B
ABS &F] (Absorb IgG Reagent) Hi 4b 28 2 [ If #&
B G bitk, ABEHR K MEFRES ABS K L
15 LIES, B E 15 min; 9000 X g B L
10 min, JTIE [gG YLk, BUE EERBREH. BTk
/> HRP gt A IgM Hidk, Il — s A E 6t
A IgM Hitk (1:7000% %) . —$i /i HRP #rid i 4
YEE AT (1:1000% 8) ,37CHEF %1 ho HRP
T/ RIEA 1gG Hilk DRI [gA Hilk A Y
EZH A [gM Hiik HRP tric AR BB H Y
A BD A7), ABS &M H PROGEN A #l,

4. 553507 R B AF A DR bR v O R
g
BSR4 A H>0.2;

HhmABE-ZARBAME
ENRAB -ZANEAE

BRHES AE=BHRAE-ZSAXE AH,
Fi& ELISA &R E BB A . FiFH
EMATHEL, B SPSS 11. 08K 43t M5t A (E#4T
BB (LA BB XYt BKE®
LSD ),

=2.1;

s R

1. 6 # HV-INP $i J& X} Ifl 7 & 4% B ¥ 1gG.
IgA.IgM $Hi {4 E #40#7 : LHTNV-rNPXT 8 3 Il 1
mEFHEE RS R, 245 DOBV X PUUV
BIRY 2

(1) ML FR A o 1gG HLARKE T : 68 f3 I 15 47 4
i, FAHTNV-INPR I 2] 61 3 M P4 R, B HE
HH789.7% , H b 2tk M A % 79.4% (27/
34), ¥R B 39 M 7 K 2R 100% ; PUUV-rNPRE I 33
bR PHHE, PR 3R R 48. 5% , a0 I 18 K it 3R
32.4% (11/34) 4K 5 B 1 7&K ) %64 .7 % (22/34) 5
DOBV-rINPR M 57 4y #n A< PR 4%, BR ¥ %83.3% , &
P LT R R 73.5% (25/34) , IR E B ML i R ) R
94.1% (32/34), & F HV-rNP X Ifl ¥ + ¥ 7
IgG K& H it i/ 2K KK F HTNV-Foj . DOBV-Slo,



FAER T ek 2008 4E 6 H B 29 %% 6 1 Chin ] Epidemiol, June 2008, Vol. 29, No. 6 + 579 -

DOBV-Slk., PUUV-Sot. PUUV-Kaz, PUUV-Vra, {2
DOBV-Slk # & & # ift & # K [ 3 & F DOBV-
Slo # (B 1),

B 2kt
Dk E M

.
gZOr—

A

Vra Kaz Sot Slo Slk Foj
PUUV- DOBV- HTNV-

Bl1 HFRS B MERA R oG HAEN

Q) MmERAEF IgA PrERKE T : 68 BirA 4,
HTNV-rNP &3 5] 31 5 304 i 15 R S R, |
#£391.2% ; PUUV-rNPREM 59 4 454 FH 4%, FH 4
#86.8% , L S0 B i 15 & HH % 88.2% (30/34),
PR 530 1 35 A 4 #8853 % (29/34) 5 B A XA 1 75 F
DOBV-SIkE 41 51 J& & W 3% 2 FH # ; 1 DOBV-Slo&s:
WE] 65 t3hr4s FHYE, BHHEER95.6% , 2 L&
By 3897, 1(33/34) , ¥ B3 1 75 &t %894 .1 % (32/
34), KR NP X IgA HUikK H BB & ZEKK R
DOBV-Slk, DOBV-Slo. HTNV-Foj, PUUV-Kaz,
PUUV-Sot ,PUUV-Vra(H 2),

s BAMHLE
O RS A

az Sot Slo Slk Foj
PUUV- DOBV- HTNV-

2 HFRS #& MEHAE P8R A PiARRN

<
=
Ial

(3) I 5 4 A R 45 7t TgM HLAAR RS 300 < 8 B X
mMEWZE G5 A BB HEERYEEN
DOBV-SlofIHTNV-Foj E 4 # & A Xf 34 iy 2 1 5
R g IgM BT RN, SR EAFHERHER
e —B, B 28 iR A, HERE Y
82.4%,

LKW, PUUV-rNP ¢ #i 4t 3 X HFRS 8 % 1l
ER R, BRI 3 X A5/ B AR A %t
3 # PUUV-rNP 3745 18 38 5 R 1 .

2. I 75 P B 1gGLIgA . IgM $L KK F K AF

ot S FHEBXEU HINV BT R EH
HFRSIBAEX, HMEREAHREBAABER
KB, Bt B0 HTNV-rNP % i1 & 4 2 4
[gG.IgA . IgM KM L& R, U T EMIEKTE R

ZYH T ,34 4 HTN B2 80 M i o, 4
UM 5 AR KFREEEZEREZ ¥R
X(F=6.548,P=0.742),1gG Hi ik K EBAK(F =
6.548,P=0.001); ¥k & H ML 1& P IgA FiiEKEE
EET 1eG HitkKFE(r=4.165,P=10.000) ; # —
LA MRE & MIEKEHEL, KR
WEBIMEF IgA. IgGC A K FHB T AHEN
(1=2.452,P=0.020;:=4.660,P=0.000), i /&
3.4

3.0

25}

.
1H

10k

05

0.0k

-0.35 . =
2 TeA 15G TaM

B3 Bt X HFRS A& 2 M+ 1gA IG
F TgM Hod K F 3%

=

Af

3R

i ‘fl‘ W

B4 #deMX HTN RSB EMET A
1 1gG Ptk PR s 52

i it
KT B AL # X HERS B % 3 5 B # X
VHERBRERTHRZ MR LE¥XER,FH L ELISA
RNAERE i, AP SE vE A S b BRI 1 X 3R AT Bk

HEAGHR, R B0 ERA P& RS R TG
HTFTRM, 4558 %3, DOBV-INPX £ fh # {4



- 580 - hAE AT 24 2008 4E 6 A% 29 %% 6 #1  Chin J Epidemiol, June 2008, Vol.29,No. 6

R R B R, DOBV & A B AR Bk L X i 17 3F
SH™HAWR HFRS B HV ME R, PR %A
DOBV-Slokk MIDOBV-SIk#k 7E % & H L M LR R AL
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