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[BZE] B#h HFEWIATHEAHASRS R (HLA)-DRB AN L 55 BL-A1E 4 LA
(HFRS) KM%, FE KB PCR/SSP Xt At 4 DU FI 48 114 51 . 5t FR 4R 213 Bil i 47
HLA-DRB %4 £ &4k 44 , B8 5% F RT-heminested PCR 75 3 ¥ MU 7% % (HV ) #HATR B,
#Z52 HLA- DRBI1*0401-0411,%1001.*1101-1105 2 N i % 7£ HFRS B EHH B &, 2514
3.1% .2.2% .15.7% , 5 % B4 L %%, RR=13.87,9.72, 2.00, x> = 10.006 , 6.324 , 6.472, P<<0.05;
DRB1*1501-1502 .DRB4 , DRBS £ 471 470 %t R 46 43 3114 11.0% ,19.0% . 16.9% , 5 HFRS B & A
W, RR = 0.45.0.58.0.23 % = 6.138 .4.583,21.076, P<<0.05, i H4t HLA-DRB B i Z £ R T4t
PR, AL IX S HY B A X B R RR 3 S P T R X, A (THNV ) B
ZTFIURE (SEOV) , #idL X HFRS B4+ EA HLA-DRB1*1101-1105 % (i BN A 81.8%(27/
33)34 THNV &t , i SEOV Bt HA 18.2%, ERAFKITH#E X (P<0.05), it HILHNEA
i HFRS 5 DRB1*0401-0411 . *1001 , *1101-1105 & IF # 3¢ ; HFRS 45 DRB1*1501-1502, DRB4,
DRBS £k, THNV B HV AE S HRZEBIHLH X A — & IR R,
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[Abstract]  Objective To understand the association of human leukocyte antigen
(HLA) -DRB polymorphism and patients diagnosed as hemorrhagic fever with renal syndrome
(HFRS). Methods HLA-DR allele polymorphism was detected by PCR-sequence specific primers
(PCR-SSP). Hantavirus (HV) typed as Hantaan virus (HTNV) and Seoul virus (SEOV) in patients
were detected by RT-heminested PCR. Results The gene frequency of DRB1#0401-0411,*1001 and
*1101-1105 in HFRS case group were 3.1% ,2.2% and 15.7% respectively. Compared with control
group, it was significant higher in HFRS case group (RR=13.87, 9.72 and 2.00 respectively with
Chi-square value as 10.006,6.324 and 6.472 respectively , P<<0.05). When compared with HFRS case
group, the gene frequency of DRB1*1501-1502, DRB4 and DRBS in control group were 11.0%,
19.0% and 16.9% respectively, markedly lower than in patients (RR=0.45, 0.58 and 0.23
respectively. Chi-square values were 6.138, 4.583 and 21.076 respectively, P<<0.05). There was no
significant difference in other HLA-DR gene frequencies. Mixed infection was found in Hubei, with
HTNV slightly more than SEOV. Distinct hantaviruses could coexist in either different or the same
geographic or ecological zores in Hubei province. Patients with HLA-DRB1*1101-1105 alleles were
81.8%(27/33) infected by HTNV and only 18.2% infected by SEOV, which had significant difference
(P<<0.05). Conclusion DRBI*0401-0411, *1001 and *1101-1105 were possibly associated with
increased susceptibility to HV infection. On the other hand there was an inverse correlation among
HFRS, DRB1*1501-1502, DRB4 and DRBS.

[Key words] Hemorrhagic fever with renal syndrome; Human leukocyte antigen;
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B 4 A 1 & i % (HFRS) 2 #1 X 1 9% &
(Hantavirus, HV) 5|32 B REHEELMR , H ATk EY
£ A M ¥ Y (Hantaan virus, HTNV) #1135 %
(Seoul virus, SEOV) o A 2 5 44 Mg $i J& (human
leukocyte antigen, HLA ) A& i 45 58 ] & B — N %
BRR BARESEY, SAKBRERFERE. B
HPWSIRTFERXRANAREARL Y, A TH—F
HF LB ABEHFRS B9 5 B A, BATH HE N
PR A i 4 B89 L b [X HER'S 6 £51] 1 IF 3 %o BR A R
FIR A B EE R - FF 514 5245191 (PCR/SSP) AR
#£4T HLA-DRB 4> &, #1546 4 Bl HV 8 4R
L, 3% 5 HLA-DRB %[5 i SCBR HEFEAT 0T, S
BAE T IR 2R .

MH5R*%

LAY & REBILE R LT Bi#E &
K UL EL T A G RIS W R Rt i 2
2HHFRS B & M5 114 6, B IR K TR BRI R
FF SR RRAICEEDE , 3 7561, &2 396, F
BIER (421 10) % ;X BBANFELERE T EL X
F A BT HFRS W BJbEE I R i ARG 2, Kok 5B
13848, Zt 758, FHFRBIL11)E, 5%
EDTA HiiE B B F kM1 2 ml, B-80 CIEAER

2. HLA-DRB 2 H Z 5 M54 -

(1)BEAR DNA il £ : 5K Fi B S 05 B 42 B ) o
WK EL4HHI DNA , 3 A1 450 43 66 BE i1 DNA &
BRAE, Aw-mhiTE 1.6~ 20 EE AN, &N EH
g,

(2)519i%it 56 5 # 45 HLA-DRB 3B 3CfE
S, % 1T HLA-DRB %13 3£ R FF 51 45 7445
Y EEBETEYTBERRSFARLFE K,
HLA-DRB # & # 4} 5| 5 HLA-DRB1*0101-0103,
*1501-1502,*1601-1602, *0301, *0302, *0302/130X/
140/X,*0401-0411,*0701-0702, *0806-0809, *0901,
*1001, *1101-1105, *1201-1202, *1301-1302, *1303-
1304, *1305, *1401/1404/1405, *1402, DRB3, DRB4
FDRBS,

(3)PCR-SSP#[H 7+ #1 . F—PCR R W B P&
A 145 1 3 5 40 DNA 60 ng ., Taq R & # 0.5 U.dNTP
(dATP. dGTP. dCTP. dTTP) %& 200 pmol/L ., HLA-
DRB1 & % i, & #9 SSP 2 pmol/L, PCR [ B %
4 BAZ 94 °C 5 min, 254 94 °C 30 5338 k 55 °C
40 s; ZE{H 72 °C 1 min, 3£ 30 MEIF, &5 72 CHE
{832 min,

(4) T 1 F= Yy YA . PCR =4 4 2035 R W i
FzH vk SR SN E SHOR B IR RS R

3. HV 435! . Ff| RT-heminested PCR 7 ¥ X ¥ 2=
FHV #7408, HV LI HTN BI4% fE k 76-118,
SEO #I s (R % Bk R22 45 Ry P X BE

(1)#H48 HV RNA: R AR A MR- B - A4
(B —5k )i,

(2)31¥iit AR HV 2R CEKS, 7 HV
HTN/SEO ®5 |4, th LI TAM T EHEARS A
FR 2y 8] & B . HTN % #1 SEO %4 Fi 5| 4 PP:
5'-CCG GAT CCT AGT AGT AGA CAC CGC-3' ;
(HTN#)P I -1:5'-CAA TCA GCA ACA TGG GGA
TA-3';P I -2:5'-AAT ATC AAA GAT CCC ATG-3’ ;
(SEO#1)P I -1:5'-AGT TGG CCA AGG CTT TGC
ATT AAA-3' ;P I -2: 5’ -TTG CTG ATG TGA TGG
CAGTCTCT-3',

(3)cDNA & R: 20 pl R KR, & SX REE
FEWBE 4 1.5 % PP(2.5 pmol/L) 4 ul,dNTPs
(10 mmol/L)2 pl . AMV S ¥%5#% 4 U RNasin 40 U,
FEHZ RNA 6 pl,42 °C/K¥# 1 h, J5 95 °C 5 min 25 H:,
SLBPE K

(4)PCR : 50 pl SR {4 7 F145 10 X Taq BHEE pF K
5 ul,dNTPs (10 mmol/L)2 ul, 5| %) PP (2.5 umol/L)
MPI-2PNM-2(50 pumol/L)%& 4 ul. 44k cDNA
10 u1. Taq#82 U, 94 °CAZHE 5 min, [7# 94 °C 45 s,
48 °C 455.72 °C 605,35 KJE3F, 72 °C 10 min ZE{#,

(5)Heminested PCR: 50 ul fZ 7 1k & 145 10 X
Taq B§2% P& S ul. ANTPs(10 mmol/L) 2 ul. 3|4
PI-1/PI-1API-2/PN1-2(5.0 umol/L)%& 3 ul .PCR
Y15 ul . Taq 82 U, EASEUR L, R 2R R
H15K,

(6)T 3 ™= 4 BRI - BL 10 pl bRy =4
1.5% 37 16 W 6 e L YK 4 AT, B8 5MT T B 4 R
i,

45t R BT EOE T B SRR
WA, FEAR 5 A 2 5 Hardy-Weinberg F 4 4 % |
P>0.05, @R K IRE ., %K 5 HLA-DR %
fif ¥ A A8 3¢ ¥ % Haldane RR 18 E AR 1T E .
RR=ad/bc, X F a ABFETHEHE R 4 FHLAR
51 9 1 585 b R A5 B — 8 € HLA B 51 fy 51)
o MIEH R —FE HLA B X BB A B d H
AW HE—Fr € HLA B A3 BR4H A8, RRIEHY
B E R R 1% Haldane A X iH 8 : v = (ad - be)*V/
(at+b)(ctd)(ate) b+d)HKEAR, KEN=
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at+b+e+d,

5 R

1. WAJt X HFRS & HV 258 R ke 5.
37 B HV RT-heminested PCR 2} 75 & X 4 T4
1t R[5 # X A9 114 ) HFRS £ & Il 3 F HV # 47
4y, 45 HTN £ 54 4] SEO &) 39 5] , R 2 & 21
Bl, UKITAHF KA UBEHXIELSHI(RE 18
B R T 21 B V2R 1B TR S B ) HFRS, H
HTN %425 %, SEO & 13 fi] , R 4+ 8 7 1 ; KT LATE
M X AL 69 Bl (VX O 17 5 B 18451 B R 8 91 s ¥ VL
661 DR K VBB S B BR3k 3 B K IT) At
W% 1] )HFRS, H 57 HTN % 29 1] , SEO ! 26 i,
FER 14651,

2. HFRS & 4 5 1F % % B 41 i) HLA-DRB %
H £ 7 4> 7 : HFRS £ & 4 HLA-DRB1*0401-
0411, *1001 1 #1101-1105 % [H 4 & & K 3.1% .
22% . 15.7% , 5 1IE & X B4 b $ , RR=13.87,
9.72,2.00, x* = 10.006. 6.324 . 6.472, P<<0.01 B <
0.05; IF % %t B 41 HLA-DRB1*1501-1502 , DRB4 i
DRBS #:HF R L K 11.0%.19.0%.16.9%, 5 HFRS
BEHHHE,RR=0.45.0.58,0.23, = 6.138.,4.543,
21.076, P<<0.05 5% <0.01 ; Hfth HLA-DRB # [ 47 %
HEHFRS BE A S EH XM BARMNER TS ITE
BX(E1,

#1 Hdt#X HFRS B &4 5I1F %% BA W
HLA-DRB #H i H H4%

gyl BEA
Mt &M KK M &Y HE (E PHE RRE
B BE BE BIRORE AR

&4

DRB1
1501-1502 47 0.221 0.110 14 0.123 0.063 6.138 <0.05 0.45
04010411 1 0004 0002 7 0.061 0.031 10.006 <0.01 13.87

1001 1 0004 0002 5 0.044 0022 6324 <0.05 9.72
1101-1105 36 0.169 0.085 33 0289 0.157 6472 <0.05 2.00
DRB4 81 0380 0.190 30 0.263 0.142 4.593 <0.05 0.58
DRB5 72 0338 0.169 12 0.105 0.054 21.076 <0.01 0.23

3. ¥t X HFRS & & HV 2 £ 55 HLA-DRB
) % B . B A HLA-DRBI1*1101-1105 % i % H 9
HFRS B # 4 81.8%(27/33) 7y HTN &R , 71 SEO
R QA 18.2%, E RARITFE L (P<0.05); R
# HLA-DRB1*1001 5 DRBS % {if 5 ) HFRS &
# 8 HTN U1 SEO RUR R E R WA FiT#EE X
(P<0.05) B E FHALRLD, T2 EREPH
b HLA-DRB % X H 5 HV A R £ F LHK %

HEX(P>0.05),RF%2,
%2 HFRSB#EHV RIS HLA-DRB EE SN KB
. 4 B
10897 btk N SEO ey
DRBI1
0401-0411 7 3(42.9) 2(28.6) 2(28.6)
1001 5 3(60.0) 1(20.0) 1(20.0)
1101-1105 33 27(81.8) 6(18.2) 0
1501-1502 14 6(42.9) 8(57.1) 0
DRB4 30 11(36.7) 14(46.7) 5(16.7)
DRBS 12 6(50.0) 3(25.0) 3(25.0)

B FE S AN MBI, 155 MR R EL (%)

W@

HLARHAMIAXBE NG SAER
g, 2005k 1 ~ M =2KEH, HLA-T X572
FETHRER, BARE RN KSR ENRK
HEZR AR S B R T M Z ML # T E W
B R, HLA- 1 6 8 2540 LAk 4E HLA
SF PR THRZ ARG, Fhit
BRI SRR R R & R M . HFRS %%/ 5
A FI B A RIABHE Y RkE HLABE R 254
BEHP—H,

E 4Mg CER R 18 HFRS % B HLA-DR i JE %
BEEY R EEYH M E HFRS BEE/NE
HLADRHI R RA B EHE, WHITHEN,
HLA-DR %[ 5 HFRS Al fEF KBk, ALR KA
PCR-SSP $ AR M 73+ 7K F- 5 1o b ol X Uik A\ B
HFRS 5 HLA-DRB % EH KM X, R ER,
DRB1*0401-0411, *1001 ., *1101-1105 & & % & 7&
HFRS & & 4 W 8 # & (P<0.05) ; DRB1*1501-
1502 .DRB4,DRBS % (5 7E HFRS £ & 4 0 B [ 1%
(P<0.05), i HAth HLA-DRB R R £ R LG
THEE L, BAREBIEAES , DRB1*0401-
0411.*1001,*1101-1105 F] 8 & HFRS ) 5 B3 A
DRB1*1501-1502 ., DRB4 . DRBS 7] it 7 HFRS H) {#
PR, B, HLA-DRB & 5 HFRS 9% 4 |
K J& HFRS B 2R AT REFLE R A %o

A B3 IE L RT-nested PCR 5k B — MR i 1Y
R HV R LY o AL K38 i RT-heminested
PCR 75 &: %W 42 6938 6 1 [X HFRS 285 B TR E S
B, EMHTIN BBE L T SEO B!, AR H/ L &P T
MR FEEMHRX ; BIE 21 GRS E R E L
HV#H , % Br A EERNRESE, T+ A%
FEILIF R [6] HFRS B3 it , A 9 B 1 B AR
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KBTI R AR AR, TR R X AR S
RIHFRS %X . AHFE B XM HTN B HV
HEEZEHETE, BB T BB S0 £k, 3
HHTNE HV A FHAB X BA —E Mg R
Btk ,HTN BUR B R E3 SEORIBH B,
AR ELERT WX HFRS BEF HA
HLA-DRB1*1101-1105 % R K5 81.8%(27/33)
S HTN B | T SEO BV BB 182% , £ RE
Siit# 2 L (P<0.05), T Hff HLA-DRB %4y 2 X
S5HVARKMERTETEE X, XY FKFX
FF T HFRS MG E Z R AR, XEREER
AR AL UR A B E R R B IR S T R A
5, [R) Bt 146 B AL 13U A\ B HFRS B9 & 4 AT BB 7E
BEFR FEIAERNEMER, =ENREN S
JRRE B A XA B A SR RE SR, X 6 HLA 8 1 3 i
ABEXTHFRS 9 5 Bt . SR FHV A BUEHA
BEWD, X AR HLA RE Z A5 M HY
AREE AR —E WM, XUEHTSEW
H—EBHF .

$X1M B 5% F HFRS 5 HLA-DR 5 B #HiH9
EAAHLHI A8, van Epps % °'7E HFRS %% B Rl G
B4 Rz 2 P & 3R, HFRS % & #0053 R R PLAR R D 2
# 5 HLA-B46 B B &M XM, B H /P R KN 2 A
F%H A 5 HFRS 5B EEFE BT A X, X A HFRS 4
BB IA R AL ET A R , L HFRS B R HLHI B 5T 12
3 BB

82 AHRIT I TR 0 % BB 57 i 3 X 70 I b
X i3 % A\ HFRS 5 HLA-DRB 3 [H § #8 Xt i 174
1 , %4 Hardy-Weinberg Yy, R RE, BB
Jb#h X HFRS M X MRk 5 BB R, E B T T HHE

ERIR P AVER, 7T DA F: HFRS M 2 i 4 17
LK IR, 3 AR T R R AL R R R,

2 £ X &
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