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[ Abstract] Objective To study the existence of Ehrluichiosis,lyme disease and tick-borne spotted
fever coinfection in some areas in China. Metheds Using polymerase chain reaction ( PCR),
B. burgdorferi sensu lato, spotted fever group (SFG) Rickettsiae and human granulocytic ehrlichia
(HGE), Ehrlichia chaffeensis(EC) were detected in ticks and mouse samples collected from Inner Mogolia
autonomous region , Heilongjiang province, Beijing and Fujian province. Results 408 Ixodes persulcatus
collected from Inner Mogolia autonomous region, HGE and B. burgdorferi sensu lato and SFG Rickettsiae
were detected positive, with rates as 6.8% ,7.8% ,45.6% , respectively. 5(5/408) were coinfection with
HGE and B. burgdorferi sensu lato while 1(1/408) was coinfection with HGE and SFG Rickettsiae. 46
Ixodes persulcatus collected from Helongjiang province were determined positive, with rates as 6.5%,
10.8% and 34.8% , respectively including 1 (1/46) coinfected with HGE and B. burgdorferi sensu lato.
2 of 922 ticks collected from Beijing were detected positive with B. burgdorferi sensu lato. Among 283
groups of Haemaphysalis veni ticks(3/group) and from 38 rodent samples collected from Ninghua county of
Fujian province HCE and B. burgdorferi sensu lato and SFG Rickettsiae were detected. Out of them, 25
groups were positive with EC and the minimal positive rate was 3.8% while 21 rodent samples were
positive with EC with a positive rate of 56.4% . 2 ticks and 1 rodent sample were detected positive with EC
and spotted fever group. Conclusion Coinfection of HGE and B. burgdor feri sensu lato or spotted fever
group Richi did exist in Ixodes persulcatus collected from Inner Mogolia autonomous region and
Heilongjiang province. Coinfection of EC and spotted fever group Richi was found in the ticks and rodents
collected from Fujian province.
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1. FpA SRR
(D) mpRA T B AR AR 1997 £ 5-10 A
A B B AE BB VA8 AR KSR 4B B it it 1000 R
(AT 46 R W) , K M AGE S B B
R, LR ESREE, WARKE S EE
RURLEHEEABLARTGT SRR ERKER E
W, 54, EBAME FIARE T A R ZK BRI A,
BEMITHSEMKR EA LB RFH, 10
RRAE, LMEBTHRARFRS, 1999 F5 AN
MR B A X (NS ) RE MU R 200 B 15 by A
RN RS T A 0 E R 5K E ARl
AR R O B R 45 2000 B 8 (4 BF 5
408 R, 3 F R DA A B v 7E AT IR ST AR, Ak E] 0
E A DAL /S B w5 0 A A B B SRR Il I A D
BN IEEESME L B9 AR T AW, LA RCR A
R FERERIEE, M 2000 F 4-10 AxtdL
R AR AR X G KB A9 A L AR A, Bl X Y
+E HFENEER WO, FoENBEEE A
RS ) g7 B BRI A2, R B AR
71622 H(ARBFFRE 922 Hig),

B AR A R 1997 — 1998 EE MR FE S E
B (4-5 A)REATEMNRRILEBREE T
EMRKEARENEEEENREMTFLEIYEFE
(L B9% B4 0 4 IVES) BREIWAFE
i 33t 797 R (RBFFEE 659 S i 48 43 B 283

H),B%F THRET 70%NERPRE.EL5E %
FhRFIAE E 4.

(2)F AR A 1997 — 1998 4E (8] 748 &4 T4k
ENXARFHBSEIREHRRER, HEE, XH
BB A A0 L, AR BPRE CEF AR IUELR M S A
mEN, HEE, TER.LO M, KF; &11F 38 R,
1999 FE—F/r AENR LG REN BIn4A, RT
A SRS, REFAEBIRS 8 Ra¥.
2000 EEZEILFE AR IHKL 206 REFR, HPRR WL
AH119 R,

2. b A Aib 3 K il A AR :

(1) 8fR A PR B DNA 24 . N f 3£ [E Genaco
/A DNA 2B , 8 U6 15 0 3586 A TF B 8 P B B,
4% M A 200~ 600 1] DNA BB, Z# 42 minE
REE AR B ;¥ 31 5 K8 1 min, 10 000 r/min® .0
1 mi; ¥ EHEBELSmIBLER MASERRA
B LRSS E R E 15 minJLiE DNA;12 000 r/min
B0 1 min, F L0 2 FEEBRE 70 % 8K Bk 5k U
E.BLEFLE, BAKT; W50l TE B #
DNA, X - 20C k& #RE, & H.

(2)3h¥tr4s s DNA BEAR B4R B : DL R R #4E
BUEF B R 3 mm X 3 mm/vVER, R BE 28 OF B (O
MR AEALE, FBBR10 J THENELE
H), I E A B K w300 ul,55CK%B3 h, B%
RAE B A (1) F A R (24: 1) 4R, W
RERF K ZBETTIE, 70% B &, TR,
hnso pl TE #f#, —20C &

(3) A I He A7 A< B DNA A5 #R B 32 B VR AE 19 I
RS , B RE00 W FHFHBLES, MEH
i K 16300 1, 55C AKIE3 h, iR R LG 2R
7 20 40 U 28 4= 4 28 7 9

3.5 5 B A ESE R (PCR)Y 3

(DFIWRRIT S5 A B BT RS 44 5 oKL 40
Wtk ST v AR 25 4 R 9 2k IR ORORL 40 i 3% 57 SR A 16S
fRNA 2 FH &EIEHR 7 Fik 16S rRNA # W A K
BIERANEE S A ZF RSB L RKE
rOmpA ZHEHE ., SBCEK[15-19] 8 R(FE 1),

(2)PCR R Rif&Z (30 pl):#fi7K18 ul,10 X PCR
Zrh 3 pl,2 mmol ANTP 3 pl, Tag DNA X & B8
(1 U)1 pl, 3314100 ng 1 pl, F #5147 100 ng
1 pl BEAREIRS plo DA EFES SRS 1000 1/min B
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HIFF % 38 Goldkey 3K 44 43 BT Bt 8 i€ 19 2 $Uh K
#2013 PCR DL 4% 14 i Ak, 3R 7948 € i ] BE
FH(E2),

(1)PCR ¥ 3 214 : AL 40 M358 51 S ik 45 # 2&
[ LA6/LA1 5| # B | 3% DNA ¥4k 3 pl, 10 X PCR
Z W 3l 5l W W B A 0.8 mmol/L, dNTPs
100 mmol/L, & 5 B 5 430 plo

(2) ¥ ¥ % PCR ¥ #8 & 4. 51 % LA6/LAL:
PCR 94C 254120 s; 94°C 30 5,62T 30 s, 72C
30 st 3 2 NIEFF; FAKIKIR KR E 60T 58T
56C &M ATEI, RAAE; 94T 30s, 54T 30,
72C30 s, 28 MEH, B/ 72C ZE 7 min. B LR
PCR 7=4710 pl, FI1.4% B30 08 M B I R 0Kk, %41
ST MBS R, Nt e bn 405 3 51 & A9 1R FH ¥ &
B, DNA BR #32B . PCR & W 4 2 B9 BC i F 9 38
LB 7= 68 YK S FE R IR 84 5 (R) 64T, IR VR 2% 4
FLH, SRERHRLEEAMNE, K5 %A
THH. PRHEST B,

5. REEMEGRN . WS% XH[20],
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LIBRMEI REARBY: ARG RENH
HKirds 408 R B EITERENBAERE 46 K. 4L
R RENEAEIRA 922 X, FIRERBIEAS 9
OA1/0A4 F1 SL/OA4, BE 55 #5L " R & 51 8 70p/
70ln, & 37 3 & 3] ¥ LA1/LA6, GE9F/GE10R/
EHRS521 #47 PCR &l

R 45 R0, N3 i R E B M S R
T £ i e 43 50 25 B3R ST 58 44 RN BE s A ST TR R AR B
3 1 W i A H SRR, R U PN R o SR AR B B 408 R,
HGE &Y %6.8% , KB i B R R Y 27 .8% , 3
BB T IR R Y FA5.6% , H PR 4i IR L %
53R MR R B R & B R A S 4, HGE 53R
P RREE A BRARA 1, B ZXEZE
LFE#E#E HGE MBE S MBS R ik, & HGE Fi3E
BRI AR

Rl ATHERERESRRAENTY

BEFARE)

Bl R F_ 5l KB (bp)

B3

OAl 5’ -AATAGGTCTAATATTAGCCTTAATAGC-3’ 27 21~47

0A4 5"-TTATTTTAAAGCGTIG]T[CITTT-3’ 18 805~ 822

SL 5’-GGAAAAGCTAAAGAG[A]GTTTTAAAA-3’ 24 466 ~ 489
PR

R.rOmpA190.70p 5’-ATGGCGAATATTTCTCCAAAA-3’ 21 70~90

R. rOmpA190. 70l 5’-GTTCCGTTAATGGCAGCATCT-3’ 21 701~ 681
EFRARAE

HE1 5"-CAATTGCTTATAACCTTTTGGTTATAAAT-3’ 29 49~77

HE3 5" -TATAGGTACCGTCATTATCTTCCCTAT-3’ 27 438~412
+ PER2 5’-CTCTACACTAGGAATTCCGCTAT-3’ : 23 635~613
L 48 M 342 37 5 4

LA6 5’-GAGAGATGCTTATGGTAAGAC-3’ 21 2260~ 2280

LAl 5!-CGTTCAGCCATCATTGTGAC-3’ 20 2684~2703

GE9F 5”-AACGGATTATTCTTTATAAGCTTGCT-3’ 26 49~73

"GE10R 5"-TTCCGTTAAGAAGGATCTAATCTCC-3’ 25 967~953
EHRS521 5’ -TGTAGGCGGTTCGGTAAGTTAAAG-3’ 24 527~550
®2 ATHEWE¥EK PCR I RMHF
214 HAEH T % Bk E EFRK '
] RE(T) WE(s) RE(CC) HE(s) BE(C) HE(G) BECC) HEG) RBE(T) BE ()

OA1/0A4" 94 180 94 15 50 15 72 30 40 72 420
SL/OA4* 94 180 94 15 50 15 72 30 40 72 420
70)/70p" 94 180 94 15 54 15 70 30 40 72 420
HE1/PER2 95 300 94 60 56 75 72 70 35 72 420
HE1/HE3 95 300 94 60 56 75 72 70 35 72 420
701/70p 95 300 94 45 54 45 70 90 40 72 420
GE9F/GE10R 95 300 94 60 52 75 72 70 35 72 420
GE10R/EHR521 94 300 94 60 56 75 72 70 35 72 420

* B{#)3R A PCR X} 2400 & ; K519y 1K A PCR 1% 480 &
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MBI TT 48 35 T X 98 o 43 1 2 BN AR S TR Ak
0 £ BE 0 ST 3T K A S 0 5 MR B A I R e, PR R
TARER 46 R2WEHH HGE B§%6.5% ,3
WR R E10.8%, BARB T R R EBREE
34.8% ,F " HGE 53R RiEh 2 & BMRARA 1
o RN X 08 F 77 78 5 B 40 M IR ST FL AR R 3R
W E A B,

Mt R X 922 Rugeh  AFRRILKREW
3R ewEEPE 1 AN SR IRREEY
DNA K Bt,57 5 &V 5% 6 5wl 55 4 8 (A 7R R L3
KB REELT)FE 1 RN MHEE, K bsin 4
SRAR W B 3E 1% 95 BB HE & DNA A Bt 3R 57 7 44 i i
FR AR RRELTWEM AT, WRWAEER
R RREAESBREER.

X AR A T KR A A IR AR A 283 41(659
R, FISEM R E R 5] 9 OA1/OA4 F1 SL/OA4, B
AL WK S H 70p/70In, ZIE R BHET Y
HE1/HE3/PER2, # 47 PCR &l , & JE 3R 37 "Wk &
/NPRESE3.8% (25 A MH M), BE R B L IR ki
-, R ) B /N PH M R 2. 4% (16 PR, i
IR eSS RO, 2 R 1 RERE
BEAHAEER L REMBEAMBFLRRENES
B, RREZBRXERFYPAIRESFEESE
FE 2 37 70 44 A0 BE A PR ST 5 IR A 3K T e R A TR A
MEARE . ZETEFHEMILL I MK EEFAER
fofe R RN E A BRR BREFAE ML LHk
RREENERBREUREZH X AP RE B
ERAGBRR% BDARTHE-LHAEMR.

2. REMRMRE S BRER - EANREH—
FUR AR SR A0 BE 28 R WU B & JE R S AR 16S
RNAWERFBE B FHRABR/INRARIIE
BRPER . KA B2 2 18 & Wb, BB A
BEHERLNSWEE. AEESL 5 AR MR/
B AR T E IR T DNA F B, 3
R B AR A 38 B, 21 P, FHER R
56.4% . o P ax &6 BRI B AR A 3R 31, 12
(38.7% )M, MEMMBRYHEEMERSE 9 H;6
MR P R AR RS . BB L kR
R, B UM AR R PHEE R RS5.3% (2 R, kB
IR AW R RE, Kb 1 REARBRETHEIER
SFRAEMBE A RABEL R E, 6 FRP,HRBK
HHERER BER BHRAMLREREE T

SHRREM ARFAENFRNF R AFREE

FERILTER DNA, =B 8 2 5 B2 R B S vl e sk
HIER A, HEACHFRE EW T REEREN.
WREFA MG U5 sh 4 18 F 40, IR M8 % F 4 F 4.l
¥ BHERFREMBFLEREGY L, BT AR
1B ER T BN BB HERR .

MG AR X 4 2K A B B A 2R AR A 250 13 (206
) 6 00 3 4 5 W T A4k L 3 ST T AR RN BRE S VB L SRR
& DNA(F LRI EEW) G RN T T RR L
HH 119 REFRMERAA S, F 9 R 2 3em
IR HER DNA B B, FHYEE H7.56% ., HH 8 B
B.garinii AYE,1 R B. afzelii A, HAth RAE 24T
7 K Ky I B 3 1% 58 € 1k DNA K Bt ; B B 38 4%
A 7 A U B 3 Sr T A R BE S BBE T T I
DNA A B,

U B

AR R EERER TIEMER EH#TH,519
MBI R 2% B A SCER A 4 B R, T B2 T 5
S8 T A6 MR T R L R R A R RS R I 2 FR
FF5l, @it 16S rRNA £EFFH (MEFFIEE
GenBank 1 M, 7 3E 38 37 3¢ /& GenBank ¥ it &
AF147752, A\ %L 4l Jfi 3% 5L 52 & GenBank ¥ fit 5
205140),16S rRNA Z H 4= ¥ 3 1k 5 B AR 71X —
s B2 ANRIESE R P EAA, ERERX
PCR X —SEE TR K R 8H, B RFEL
T YR A 3 48 00 R 1 A R M 45 SRt 22 7 51 A BT IE
TEMEFREAEHN,

RINMWERER, EBRR S, WHAHEFEEN B
Al — AR L4, T A FRAT X 3L R w15
AR . XL SRR AT BB Y 7E A 7] B S 4K dth 25
WERAEANRIY . I—HREB/T AR EGRBERLR
7 T 1 SRR A AR B R RE B 2B E SR . HRR
MM ERE A BRRRE, ST EE Ol T
R RE—F ARBEEERR, W IR A K L LB A
Wi e, AR S RE M O A, T £ EA K
WE EIEHEST MR, R R AR
K0k AR ZHTHKWBEXEARAEE, MAKER
ERERENEE M X 4 A, B ERBEA
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XACERAS B SO VR, OB R, T B R A T 45
R, OFMH=MEERETA RS ENRHERH
FiH—HWI . AR R RS
HRBMRAERBRAS AN SBUERTRITEY
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FRATRE X P 3%y BT 43 A e S 19 R AR A s
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ARG T RS A AR R R
SRR FEIR R LR AL R, 5% BB F
REXRAREIRATR  MEXLEERALZRHES
RRYH LW, IR ¥ WIEREA R SR
RERE  BEEMNHBIN L HKIER S B LR
A

AT B B ¥ K 5 21 5L & B R S 58 1A R
Bl B A REFEERL RS RRYINIES BESH
RAEEGBEROBEBRMN, ERIEBHARX, F 3
TR 0 R AR 2 B A B 9 IV 2 4K 4R, TR B 7E X
WEXAEEFE LR T HGE WRRA R AR E
B —EH X, & BT &R TR R i R
RIE £, M bR B 2 78 BE A B IR AT o
Hib 3 F— w5 K RFEENREL, G TAHER
S AT b X A9 R B R IR R O Bt AT 2 BB
M EREMEERE SRR, #1788
VLB R T e, 3k A X 28 b g 50 TR AR BUR Y T i
nEX. ,
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RE R EZ 8 & H1T2W e, RN % BN £
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