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[ Abstract ] Objective  To investigate the possibility of Hantavirus (HV ) and Orientia
tsutsugamushi (Ot) coinfection in their hosts. Methods HV and Ot were used to infect Vero E6 cells
cultured in vitro singly, simultaneously or successively. Genes of HV and Ot were identified in different
generation cells with RT-PCR. Results Five experiment groups of infected Vero E6 cells were tested, the
results were as follows: HV and Ot were both positive in infected Vero E6 cells passaged 2 times and the
positive rate increased following the passaged times in HV and Ot infection groups, simultaneously or
successively. However, in the groups which were infected with HV and Ot separately, the gene of HV or
Ot could be detected in infected Vero E6 cells passaged only once and the positive rate increased following
the times of the passaged. The positive rate was higher in the singly infected groups than in those infected
simultaneously or successively. Conclusion Coinfection of HV and Ot did exist in the hosts while HV and
Ot could inhibit each other in the initial infection stage.
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JLF AR AR S5 IX [F] B 77 7E HFRS #1385 BU IR AT
X, A “WE"AL[F—#X, F—FH (L),
A—fEE(BEER), A—HErCNEFEH) ],
A, g — £ B3 HV #1 Ot 7] & [ B 7776 F [/ — %
AFIFE R, % HFRS M1 3% SR M BB A EE R
TR R Lo 2004 FRATH HV #1 Ot B f5 RE &
B RR B HV A Ot o] 78 L 5 B P XU R gL 5
S 58 AL T B R B AE. 1995 EH AR E
Tamura %' ¥ Hela, Vero E6, BHK, Mccoy and L
Yk Ot MBURA I, o Vero E6 4/fi X2 HV &
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W, AHE—5THEHV MOt AR X, &A1
F Vero E6 4k 4 5% 37 7 3h 3547 HV 1 Ot £ K
BYRBR  ERMEWMT,

MEEH &

— FB

Vero E6 45 Ju W9 B 1 H B} 2 Be L ¥ 40 Jl Br o
HV 76-118%k & By /M BRI BE 5 HRM, &
B, % Bl 5, F Eagle’s ¥ # & 10% & #&,
4000 r/min% > 30 min (4C ), BUH E ¥ W, TCIDy,
W52 9% B 0% BE 2 1500 TCIDyo/ml, B — 20°C vk 2 12
HFEM. Ot BHmBEXAAREY 2EEATE
BEBRE X BRER S EK, Ot BP/DARK
T BE P B B VR WIW, B - 20C KB RES A
HV # Ot &3 48 : OHV B ¥k & & i i 2% M
1:640, R HE B¥HRTELE; QPR 1G KA
ik Sk ¥ A ) 5 B 55 7= i ; @ Giemsa 3 8,44
PHEREREGRESEEMRFTHHLZRE,
BRSO M K AEBS Y LI
HEY T RAF ™ E; ©@HV PCR ¥ 1 X8 W . it
HV 76-118%M P N EB TR 5149, 51 L8 Sangon
AHE A& R % PAGE 4ifk; IE M\ 3l ¥ 5-GCA
TCATGTGAAGCCTTTTC-3' (1199~ 1218 nt), &
M 3 % 5-GCAGATGTGGCCCAACCATG-3'
(1478~ 1497 nt), PCR ¥ 3 7= % 5 299 bp; i A
AMV RTase 10X PC & # ¥, dINTPs fl Taqg DNA
B4 ® N Promega /A A = &, PGEM- 7zf/Hae Il
DNA Markers 7 L # £ /A 8] = & ; ®O0t PCR ¥
M ERNSI R A RS BREHE R O
staS6KDa SMEE A EEFAFFIR I, B EEBEEY
TRAFEAE M.

ZHE

(—)HV.Ot S5 /5 Bt Vero E6 4/l :

1.HV.Ot B G B Y 4. # Vero E6 41 i #
10° /mlZ0 B E 4> 9 & T25 mIEE SRR, B ml, m
% 10% MR 4 MTE 199 352 mi, B 37CRANE
R¥EF2 AEHARERBER, FEBFRBER LR
HVO.5 mEMFEFREN, BRREFARE 2
WM HV BR5, B 37CIRARK2 hFFE HV &
¥ , Al Hank B UE¥ 3 K, & 10% a4 ML ¥ 199 5
FW3 mle WHFREEFE,MER Ot BBR L5
0.5 miBRFRFFHNWE LI EM Ot BB H 37C
BEARH2 h,FE& Ot BWBME 10% B4 ML 15 199

HHRWS mld R, K B B R R3 - 4 dB W — K 5
F6-7d5HBR. BE 2 RESXRBARYHH
IFAT # Giemsa &l HV #1 Ot B,

2.0t HV & JG BY4 . [F & HV.Ot S5 /5 B3
., ¥ Vero E6 A 10°/ml HBEE 2 HNET
25 mEFEMM N, B ml, £ 1R 5% 5% 7 40 M 55 3% B
BTG, REMBRY OLREEMHRR OV, K&
F R B35 FR & Ot HV B 3 F B HV Ot
Jefg B4

3.HV.Ot FIBf B Y4 : Vero E6 40 ML 558
B BB & HV Ot B %8E E. XK F{UHR HV
B Ot MEW&0.5 ml, ARG B RAMEMRT
Vero E6 M2 B2 hFE LI FER

4.HV.Ot Bgi Y4 : Vero E6 1M $E 3 HV .
Ot /b R Kt & HV Ot B f 5 BRI R 0 ¥ [ Lk,
HX 5, %40 (R s B RS HV 5 Ot

(Z)HV # Ot B ¥t Vero E6 41 i PCR & Il
%5

1.HV-RNA # Ot-DNA #4575

(1)HV-RNA B # B B 10°/ml /8% 52 40 i B
2ml,E-20C KR EHM 3 KEBRLhLRE
1000 r/min® 4£>5 min(4C ), B L ES500 plE1.5 ml
HMBIEOE W, SR (7] BUHV-RNA ] 4 RNA
B,

(2)Ot-DNAR S B . 3% SCAR [6 B8 28 . D
10°m] B4 ER2m A LR FE KR,
1000 r/min®5 OB ETES00 pl, 1 X TE & W,
5000 r/min® .05 min, BULIE ; @I A400 1348
W [ 10 mmol/L Tris (pH & 8.0), 0.1 mol/L
EDTA,0.5%SDS], & H A K 10 p1(20 mg/ml) Z4
W 0.5 mg/ml, B 5T, I 7% B &8 (4 mg/ml) 2 g,
50C/K¥#6 h; @A %K B A/ 7 ILEE(25:
24:1),JR 23— 5 min, 5000 r/min & L> 5 min, B K
HMEZQOLE2~3 K; @BKHM, m1/104&H
3 mol/L NaAc, RnaseA (10 mg/ml) & & ¥ F0.25~
0.3 pg/pl,37C B E 30 min; ® 2. SHEEBHA @
EKZ B, E-20C & &; ® 10000 r/min & L
15 min, VL3 75% Z BE ¥k % 2 K (% K 10 000
r/minB5.010 min) , FFZBEE L TH )5, 20 plEH
WK, -20C&H,

2.RT-PCR #il PCR ¥ ¥ = #) M 4 4k .

(1) HV-RNA PCR X # 3 & Bi: #£ RT-PCR
30 plf9 BB 4& & & RNA B4R S pl, AMVRTase
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Lpl(5U), 10X R B2 W ¥ 3 pl, 2.5 mmol/L
dNTPs 4 pl,40 pl RNasin 1.5 pmol/LA5|#11 pl, ¥
HRMRREA 2CHBKF RN h, REFRE
HJ5,94C 5 minK¥E % % B, AR H Z 30C,
PCR KM BJFH:94T 40 5,55C 50 5,72C 1 min,
HAT 38 WG, B )5 — KBEF E KT min, B” )
2 plfH 2% BERE R E RS B YKk AR TR L PR

(2)Ot-DNA PCR: X B B AR B R S0 pl, HH B
B =7%7K36.75 11310 X PCR buffer 5 pl;15 mmol/L
MgCl,2 pl;10 mmol/L dNTPs 3 pl; Taq B (5 U/ul)
0.25 pl;10 p.rnol/LFy'|%11 pls 10 ;.Lmol/L‘_"J’l%21 pl;
DNA B4R 1 plo SN 454 :94C HAZEHES min, 94T
AH30 s, 56C 1B K1 min, 72C M1 min, 3£ 35 4
PEER, 5 J5 72C B S min, B PCR 2413 ~5 pl
BT 2% SRAG B B UK , AT T FT WL317 ~ 332 bpii
H B SCI6 [R) B3 BH M A B X R

(3)PCR ¥ 34 ™= 4 iy 4 4k : & A £ B Milipore
ATFIHE B Ultrafree-DA, — 5 85 0 B M B I8 85 o
Bl DNA F B, Bz . EEZNTTUTEEEN
F B BRI B I 4% (49100 mg) , 8 e S e A B I 2%
$1,5000 r/mingS 015 min, ¥ 28 X Utrafree-MC
B E 3, bR =4 B E BB R . 2. SAE i
B XK Z BE-20C i3 %, 10000 r/min & L
15 min, & B ¥, VLA 70% ZBW% 2 K, & T/E,
20 plBE =& KEE, -20CHESH.

5 R

1R HV.Ot i AERKIE MR :5 4 Vero E6 4
Mo BI5e)E R B A s a R g HV 1 Ot BR B4R
e 20 75 4 BIE R HV Fl Oc AR AT 245 5 R (&
Ra-6d),BESREMMITFHBRE . KEM
[ B JB e £ 440 O o SRR BB KA 5 % ~ 10 % 4l g
i BT A K18, T 2 R A KK
HEHE, B4R B LA B RAGBRGRA
PHEKEE,

2.8 HV Ot SR FHPERI M : 5 2 Vero E6 41
Ha4r 50 56)5 (E AR B HV F Ot J5 , HB 4
R T 2 B B4 MUk i ] IFAT 1 Giemsa
BWA 10%ZEHAEERERN (K1), HV BH
4R IF PR BRI A7 T 4 MUAZ R B T O 2 43R
R, A B E PR AR, A F 2R s iR
BEEEE B, UAREEN, UEKE
P AR YR B A 3 AT PR R M55 4 R EIA

80% ZE AT RN ML 2 PRtk o 55 5 40 MO FF B 3 7% 0 LA
FERERER (B 1), HV M Ot 55 FF i g
4, MBS 2 R A RERILHME RN . %
EIRNBAEENE SHHAREMER N, EE
55 A RAIES SRR 4 ) B, PH A 40 0 8 25 2
(50% ~80% ) H: B0, HV % 1L F 40 fa % A
MOt MERFHMEN, £S5 HBRY HV MO 4
Mo & B, 7SS 3% 2 A 3 ABTik A A 3L
MR B Rt MAmRRE AR BE(PL
0.0, 2% s REHBRERNEER (P>
0.05),

F1  HV.Ot ARG & H R

PR (%)

BRI g2 H3IR FaR . RE
JEHVIE Ot  0(4/6) 4.125(4/6) 56.75(4/6) 68.75(2/6)
FOJFHV  0(5/6)  5.50(5/6) 53.70(5/6) 67.50(1/6)
FEf HV.Ot  0(5/6)  5.90(5/6) 52.50(5/6) 78.50(3/6)
Ba HY 6.40(5/5) 18.80(5/5) 70.20(5/5) 77.83(3/5)
4 O 6.80(5/5) 14.30(5/5) 69.10(5/5) 71.96(3/5)

P <0.01 >0.05

E RS NEEE R/ KB

<0.01 >0.05

e _

E1 HV A Ot B¥ Vero E6 41/l 20 XJG IF WK
HV( L) Giemsa Fe 18 ¢ Ou(T) B

3RS HV.Ot M4 E A PCR K ¥ B b
W5 AR HV f1 Ot i Vero E6 41fift, | IFAT #I
Giemsa Bl HV F1 Ot B4 FH 4 40 g 43 5 42 B HV-
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RNA #l Ot-DNA 4 RNA Fl DNA #itk, BAF
FEABMT . BEYS BK R S
(EB)Yefa,, 4558 ;L IFAT A Giemsa ¥ 3 BH o4 59 40
MR BURHV-RNA, HA 599 3% 5 ¥4 299 bpiy
FHEA (B 2) ;3 BUK Oc-DNA £51% 1 #f12 AN
B 5 ¥ WA 317 ~332 bpiy ¥ 3 (B 3) 6

2 3 4 5 6 M M bp

1:BAtExT BR4L; 2. fdkxd BR4L; 3: HV. Ot B F Bg4; 4.0t
HV a4 5:HV. Ot Bt RSl ; 6. HV B4 4
M2 HV M O S 4 Vero E6 418 20 X5
HV PCR Kl &5 %

bp

501
404 2=
311 L.

242 %
190 'y
147 B
111 S

1:0t AP A ; 2:HV. Ot /5 B Y4l 3:Ov.HV e Ja g 4
4:HV Ot Rt B 4H ; 5. X RRA
M3 HV M Ot Y 5 4 Vero E6 41l 20 XJ5
Ot PCR R4 R

W

20 42 80 ERBATRBA MBI TIEH, NE
RGN BRE RS FA HV A Ot A FIE £
4, 2004 FERATA HV # Ot Je /5 4 5 # [F B %
PNE R, ZB HV MO LK BIE A NEBRREH
%, Rik—HIEH HV #1 Ot Xt 15 £ 3h ¥ W E R Y
BT BEHE:, F Vero E6 4B 1A SMN G 57, B F HV M1
Ot, W2 HV #1 Ot £ Vero E6 41 RS . &5
RER HV A Ot FEFl— 18 FAM AT AE, HE
Y, AR E A B R B R R
BELR PR A LG EB 2 AR PR
PeREIXD 6% , M E A RS ¥R LRI H 4
B, #E0 R IR AT RE R HV A Ot Wi # J ( AE R e 41

e SR EE—ENEEMRIER TEEES
40 M T P B 2 T S 258 4 O, g
FtXE LB ELER TRERERET —EHNA
BB, EABANEARBEN, TULEERHE
Ro i HV.Ot UARRFRE A BRRMLANR, A
BY AR RBALIH¥ER ., —HREENLE
TG I R AW 5B A — PR AR A R R, — O TH Ui B
HV M1 Ot % Vero E6 40 i iy YL 88 1 I H 91 B 1
R4, 55— T Ui B X A D A [R] B AE AE
B EIASHIFHE,

AMRELR Y /DA BAEAREE HV.Ot
WEGRY EBT R ER b, B #HT T Vero
E6 41 HV.Ot £ ARG, X — R BIEH B 4
RAPHEEHV.Ot WE SRR RE TR KRE,BF
TR ARBPEN AR, AR — P X
PR AR TE B R AP — 18 FME B BRRFTER
ATREME, AR S R R AR A A E AR E
HER%,

BB ST 4 R HRT H IRGR 26 R E R IR
MAEREEEMNRATRFE L., £ HFRS fiE R
IR X, B % B8 [ B M HV O B9 Rl — 178 AR
S Y RO LUK, T BB A 4 T XA LG R R E
PEAT W o AR R R

8 % X #®
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