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Investigation of the ticks in border trade regions of Heihe
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Abstract: In order to investigate and analysis the diversity of the tick species in Heihe port area. This study mainly collates
and summarizes the datas from 2012 to 2014 of ticks on the population density, quantity, distribution, and seasonal changes in
the Heihe region of Heilongjiang Province. Through the morphological observation and PCR detection. we identified the ticks
and pathogens in Heihe area, the results showed that a total of 1 343 ticks were collected. There were 3 species of 3 ticks be-
longing to 3 genera, including 1 054 forest ticks, accounting for 78.48% of the total, accounting for the dominant species of
ticks. There were 236 ticks, accounting for 17.57% of the total ticks. There were 53 ticks, accounting for 3.94 % of the total
ticks. After the test of 1 343 ticks collected for 10 kinds of pathogens detected by PCR, found in the Heihe ticks, the forest
Rickettsia rickettsii infection rate was 64.5% , the Bartonella was 3.35%. Similar to the detection rate of babesiosis pest patho-
gens 1.70% , the other tick-borne diseases which PCR test were negative. Dermacentor silvarum are the dominant species in the
tick species collected from the trials, pathogen detection has found that Rickettsia has a higher infection rate, with pathogens
mainly found in dermacentor silvarum, and the dermacentor silvarum are still monitoring new communicable infectious disea-
ses. The types of pathogens carried are slowly changing with the ecological environment. The ecological environment at the bor-
der is complex and diverse. Preventive measures should be intensified in areas and seasons where ticks are more active and nu-
merous to prevent people from being infected.
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Tab.1 Description of the sample sites and habitat

GPS 5E iz A A
122. 22E 50.16N JINFE AR B, A X
127.31E 50.14 N A H i 2% H b

127.32E 50.14N & - i AR

11,2 FZIEH MR RS RS Tag B
(M7845) , AMV JZ # 5% (FasrQuant RT Kit with
Gdna KR106-1) 35 £ 4= 77 i promaga /A A ; RNA
FEBURF & K tiangen (1319 41 41 5 RNA 2 5
KA A (DP431) 41 DNA 2 BUK 1 & 4 77 7
Qiagen 2\ 7] ) DNeasy Blood & Tissue Kit
(96506) 5 K i #T 1 J& % 2 DH5a, dNTPs, DL2000
DNA marker, T 2R /& =¥ A FEAY TR K
HEOABRAF ., CX41RF 24 0 o) 7 bk 2 3
AR T s SZ61TR AR A 5 8 ) i B8 A B 307 A 2%
254 BR N B] ; Nuaire NU430-600E W& 46T
T I3 N 2% 3t v 4k B4 AT BR /A 7] 5 Bio-radPowerPac
Basic / Wide Mini Sub-Cell H 3k AL 7 I i K fig
B A PR 7 Sigma 3k15 B & B 0L R
[ Sigma 2 s MINILUMix $E 5 14 2 50 ) 5 2%
[# Media Cybernetics 2% #) ; ABI VERITI PCR ¥ 1%
) 7 = ABI » A3 QIAGEN TissueLyserLT
HA MR R AR A ARGRAH .,

1.2 %

1.2.1 PRARRRESRAE  REIRAHT , 78 % Wil
Rt 745 v A — /N L FH KR 3 B AR AE L )R R
A 3] 1) B R AR AR A7 A A A O A b, RS AR
R IE AR 6] B S AR AR R RR, RE
1) (4 15 WAL, 2 A 3 R A, T B O R B R
ErhOBRM B EM AR L 1~2 cm 94
W Avs EAT 1~2 cm Z5d A BT AL L 2 5 Bl
AR B ) RS0 B B AR ALB . SR )5 s Wik
A IR T U AR A%, S5 e FH TR 09 i A2 26 3 1
JE LR AR KB TR AR AR A 48 A i3 ML
MRS CRT 16 C) i M &8 T 4 CHYvKH
PARTE AT RAF 5~10 d. 7ERE R R s,
WARASET W] B 75 %0 MTBOR PR AE .

1.2.2 JEEFYEE KRR WER A FH 2 oK oh
e, JT 7S B0 BEAUE R 20 min, ¥ T # S5 M
75 YO WRE MEAT B RE L 4 C KA AR AR K R AT
75 Yo WK TR AR A I TR S TE AR RO T
IS AT R T S 2R 2 e, B BT 5%

1.2.3 IR 5 AW e

1.2.3.1 5IYME R AR AL JE A& PCR I
SIYE R BREERINE 2,
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Tab.2 Experiment primer

and reaction condition

519 FH) 53

AR 2 A

1 I Bt R T 4 CF1 AAGTGCGATATTAATGAC
CR2 GATCTTTCTGCCACAACAG
VS461(r) GCATGCAAGTCAAACGGA3
VS461(f) ATATAGTTTCCAACATAGC3
BG-1 GGGATGTAGCAATACATGT3
BG-2 ATATAGTTTCCAACATAGT
BB-1 GGGATGTAGCAATACATTC
BB-2 ATATAGTTTCATAGG

B 00 7 i o PIRO-AAATACCCAATCCTGACACAGGG
PIRO-BTTAAATACGAATGCCCCCAAC
BAB-1ICTTAGTATAAGCTTTTATACAGC

HMIEE A C

B.a/16S rRNA

B.g/16S rRNA

B.b.s.s./16S rRNA

Babesia odocoilei/nss-rDNA

B.microti/sp/nss-rDNA

BAB-4ATAGGTCAGAAACTTGAATGATACA

TR 5 TBEVrCCCATCACTCCTGTGTCACACT FRMRK J (NS1) F:[H
TBEVIACAGACCTGA(G/A)ATGGCCAYGTGGAG RSSEV/NSl-gene
AR/ CN Rsfg877: GGGGGCCTGCTCACGGCGG Citrate synthase

Rsfg1258: ATTGCAAAAAGTACAGTGAACA
B RVALTR N HME-1F CAATTGCTTATAACCTTTTGGT HGE/16S rRNA
HME-3RCCCTATTAGGAGGGATACGACCTT

3'HGE-1FGGATTATTCTTTATAGCTTGCT

HE-3RTTCCGTTAAGAAGGATCTAATCTC

+Hi FtCl: TCCGGTTGGATAGGTGTTGGATT

Putative peptidyl-propylcis-trans isomera

FtC4: GCGCGGATAATTTAAATTTCTCATA

(WAL Bart781 GGGGACCAGCTCATGGTGG FrE R & L gl A
Bart1137AATGCAAAAAGAACAGTAAACA
Bar-rpoR CGCATTATGGTCGTATTTGTCC
Bar-rpoF GCACGATT(C/T)GCATCATCATTTTCC

S IALN EHR16SD GGT ACC YAC AGA AGA AGT CC 16S rRNA
EHRI16SR TAG CAC TCA TCG TTT ACA GC

GRS BCS82 CATGACTGAGTTGGAGTTTCATGATGTCGC
BCS332V TGTTCCTGTTGCCAGGAAAAT

Q 7 TR AK OMP1 AGTAGAAGCATCCCAAGCATTG SMEEH C

OMP2 TGCCTGCTAGCTGTAACGATTG
OMP3 GAAGCGCAACAAGAAGAACAC
OMP4 TTGGAAGTTATCACGCAGTTG

1.2.3.2 JEJEARN PCR § 54K

@O PCR Y HAGI  DLEZHA) DNA iR . 4%
W 2-2 B B 51 k4T PCR P14, FH T 46 00 i 2
17 R B SR 1 L B DLV o TS TR AR 57 s kR () 3R
SE SR R L R A Q AT s R A 5 BRI X T

X JUA G JELUR A A L B2 A DNA AR, 47 4%
J AR R ALFE Tag B 1.25 U, 10 X PCR buffer 5
pL,dNTPs mixture 0.2 pmol/L, I NiiF5I# 0.5
pmol/L 4 DNA Z)°8 0.5 pg. b 78 J0 B KAl 544
Ik ) 25 pl,
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@RT-PCR #&  JMA 1 L RNAdNTPs 0.4
pmol/1.,1.25 U i¥ RNase # #l3f.0.5 pg ) ran-
dom primer.1.5 U §y AMV J % 5B, A & 1Y
IKZE 20 pL S4TSR S SR N S5 Ol 25 0 i B
10 min,42 CAEIE 1 h.ZJ5 95 °C,10 min J5 &5 %
N7 5 S0 5 B8 S K BN AR R B A 100w, MR B
Jo SCEE SR 1 pL BEAT PCR., AR MR 48 9 388 2% 1
b 94 CHUAEM: 5 min, 285 35 MEER , HAIEER 94
CAEME 30 5,50 CIB K 40 5,70 CTEA 60 s, )5 72
CHEMH 5 min, [AIAE N RNA #5509 4 JE I8 iy 3
B S 94 CTAEME 5 min, 22 39 MEH, HAE
94 CAEPE 60 s.54 CiRk 60 5,72 CERA 60 s,
)5 72 ‘CHEH 5 min,

G I 2 1% — 51 B 1k X B, DL DEPC 4b B3t 1
KAE DNA B, 32009 5 B ot ik In ik s 5
pMD-18T # 44 3% $2 J5 1 b 5T = Tl iz 75 I 77 &6 17
Wy, BEPE SR A 2 BH 2 = A6 B 4/
SR AEF B B <100 %, il PCR 2R FH 38 M
B I P DK R AT H B 45 19 40 55, Gelred e 8 )5 %5
SMT TSR G HRAR - HN KW, BHK—
A B HE

PRI R B PCR F= 4 A7 4l Ak, IF 1d K T
W (DHS5 ) 8% 32 75 20 M 14 1 % >R T CaCly ¥ W /D
A KA AT B2 A A0 L T A R R R TE T A%
PR T

@ FH¥ 019 TC T W Sk W IR 32 285 248 X R 200
p L B G B0 A P I DNAGAFR<C10 pL,
DNA<50 pg) R BER LIRS NEY . 720K L E
30 min,

@42 C I 90 s, MUK B0 B R VKB
A H 1~2 min, fiIIA 800 pL LB AR 373,37 °C
AR (250 r/min) £ 3% 60 min, I E & 75 .

@4 000 r/min, B0 5 min, W H E#F 900 pl,
TR 100 pL BEWRIR AT TAEM T 40 pl 226 X-gal It
FEW 7 uL 20% IPTG 3% 50 mg /L Amp HJ LB
B4R .37 CRIE R FF 12~16 h,

@F 4 CHe VMl B BONEE 0 A8 BB,
1.2.3.3 HEHMAMEE HEBELKRGITE
DH5a J& » 38 28 24 % i 6 Bt BH M o B vR bk . A%
b T 41 3R B T 9% PE AT PCR AN, 7 PCR iz b 5
Hos PCR SR S SR J5 FH G TR A Sk Bk IO 4 i
T LB A /INER A3 TR 9 L 182 A5 16T BEORTBH P X B, PCR
RAR R AR 598 R 7 A R . A, Pk ECRH
PR VR R T & Amp(50 pg/ mL) ) LB AR 3%
Ferpr, 37 CHR G FR A, DA BUBURL . 0 RE 42 B

SR FH 352 ) R /N 4 BOR R £ .

1.2.3.4  JpAIE KXo DNA 55000 a2 i 42k
B SRS 5 NI/ I B s 2 s L= 5 A VA
DNAMAN $ 4%} i & i) 36 2 ¥ %1 FI GenBank I
(8 FE R e 31 6 A7 I 90 [ 5 o BT L X

2 & B

2.1 FRJRVLAR BT HL XM CRAENE B 2012 AEE
2014 4E44E 4 H 16 HE 10 A 8 H 18] 75 B350 O
St Ml DX MR SR AR Bl p SR AR AR R 1 343 HL &
WARFYE DS 3 )8 3 Fl, Hrh AR 1 054 B
TG B 78.48 V6 Ay L F Al 5 WE A L 236 H
SRR R 17.57 %5 42 i TR 53 (B (R g
3.94 %, HARZE R 3k 3 iR,

R3 BATHAREMER

Tab.3 Description of the sample sites and habitat, Heihe

GBS W I
AR 602 452
& T i, 130 106
470 s W 33 20
it 765 578
2.2 e R
2.2.1 HMOEWOIE SR KE SR MWL AR RN

4.5 mmX 2.9 mmCE#EEL) . kLR, 5
KFK, Filha, HE 2 THKTFE 3., OF
M th CHES T 4/4, )5 3/30 JE AR BN BJE , 2 i 35 51
g, hsmsE., TITRERKELE, T RK
AL 10 OO LR AP R E ARG &, W& EILT
R 4 X R B 1 X R L AR B B
FRE . B 4 X2 T K 1] S5 A& A, A1 BE G %
WEM S, 51 AR R, 2 AT, R
RN I R O DY R I I IR VN R S SR
Yo AHE /N,

W AR/ 4.5 mm X 3.0 mm CALFEIR k) .
JE AR BITE . 5 T 30 K T 98 Sk B0 S A
B FLIX K S R EE | wir s o] SR AHE . JE RO ARGE
L IE BB S RS, [TTREESE. S
R TSGR AL T B R, 4 X2 R 40
s IO S RN R IR (1 N R A N
W RGN . B A4 BT AP I R G iz R
Sk, WNEL L PR Ry AROPRCEE WY 1F S ME AR R T A
2.2.2 VEREM ML S K E SR U AR 3



8 1 etk S 2 AR KL R 765

A AT

1 ZFREMESFLETELER
Fig.1 Results of morphological identification of Derma-

centor silvarum

T TCH L R R 1 R AR BT 2~4
PR AN e . ME S AR B R . e U
B 1 BT L 0 98 B T e K R YT 2 0K R Rk
B—%Y, A 2.

B2 FBEEMBESFLELER

Results of morphological identification of

Fig. 2

Haemaphysalis conicinna

2.2.3 WP EREELSR RRKPSERK
MARLY 2.5~3.5 mm. Bk 51 B9 HAR 5 5145
o 1 X REET B — A R R RS T
PRI ) A S 2 9 [0 AQ R 1/3 M 1A DA B % Rl
R AT S . ME OB B T o ek fi Sk 2 i
Ja gk n R e M . i 3,

3 &HEBESFEEER

Fig.3 Results of morphological identification of Persul-

catus ixodes

2.3 T AEYIEKES

2.3.1 JRJFEIARR 16S rDNA FH MMM %
2 2-2 51 P05t RS 1 343 HI4ERXF 10 Fho
JE AT PCR R, 45 5 K 30 A ST b [X ) 0 2
A AE ST s AR IR (1 1 15 . PCR A A5 21 300 bp
Ze B0 B R i Be g pMD-18T iR 65 1215 3] 382
bp Fr B, W F 5 i B R 7 51 5 NCBI #E47 [R] 3 L X5
Je BB 2 R B 5 BE AR TP 55 IR ST e R MR R

PR AR 8 f e, 3R 37 e UK A A R PR b Bl A
T3], 76 AR PR 5 e % R e 23243 51 Oy 64.37 Y6, B AL
FHIER 150 ASREAR SEAT I 3, 0 )% 5 A 58 R 37 42 28
GenBank 3K 15 19 % 5% % 2 KC566999 , H & F & i4
BTN — S 5 FLUGA TE R TR A AR bR A
rp ARG 3 £ R A B Y 0k 33504, PCR A&l
145 300 bp ZEA W R BB R B pMD-18T #4k
RS F 5153 378 bp FHE F B, HEAT A R
&5 EF662053.1 B R @ R A LRk F T
100% , #2238 GenBank 3% 35 & kM115550 (cit-
rate synthase (gltA) gene) ; 7£ [ D1 PG HLAG#50  ,
FE SRR T A AR PR P e G 0 28] — b 2 Bl 1 DL g el
i AR DNA Jr Bk th %8 1.70 %, PCR & I 15
) 300 bp ZEA7 B B K R B pMD-18T #8044 i%
Pz, 47 5438 356 bp A BL, UEAT RV Lo X, $58
NCBI ¥ %1 5 KC567000, £ [a] i H: 3 G &5
( Xiphocephalus ellisi small subunit ribosomal
RNA gene)FJ459762.1 [F]UEPE I 535 87 %0 5 MM AR AR
i 5 995 B A1 EC B B E 1A% | g A N A0 TS O A L A R
BRNT e AR L RLTR I BT JE R T A Q BT B IR
R PRI 25 S B B . 25 R 4,K 5,

x4 BIAHERE R R AR SR
Tab.4 Tick sampled and tick-borne pathogen detected

in Heihe area, Heihe

Fhok FAR MRE EEWA AJER BN

Mige MR MR Sraifk JEER

AR 0 0 0 0 18

(n=1054)

GLE 0 0 0 0 0

(n=41)

4 VA fiff W 0 0 0 0 0

(n=16)

FS5 BT ERRREENERL
Tab.5 Tick sampled and tick-borne pathogen detected
in Heihe area,Heihe

FERGE Ladh e

Q#or B

BR Swwik mE BR O mwik @ik
ﬁ%ﬁ% 866 0 0 0 45
(n=1054)

.

FORF 1L W 0 0 0 0 0
(n=236)

o g . . ; ;
(n=53)

2.3.2 PCRKzMZEIR X REHBEBITH RO
FRIF 1 343 HMFRAHIT PCR Y 85w, K T 51
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FEUCH BRI AR 2R DY kO B BT 4 TR
5.8 6 SHIX 3 M LA B AR S R S [ T I A R

M 1 2 3 4 5 6 7

bp

2000

1000
750
500
250
100

M: DL2000marker; 1Bt A& 2-7 . 37 v YA PH A RE 5
B4 R (E)PAERERA PCR ISR
Fig.4 PCR detection for R. raoultii in D. silvarum

M 1 2 3 4 5 6 7 8 9 10

bp

2000

1000
750
500
250
100

M: DL2000marker; 1] H8 2.4.6.8.10 . [ /R il A BH 14 #f
i
B 5 B/REE(E)EEHER PCRENLER
Fig.5 PCR detection for Bartonella sp.

M 1 2 3 4 5

2000

1000
750
500
250
100

M:DL2000marker 1Bt 8 2.4 « FS0EL DL TG o BA 1 B
Blo ZEIENTEHPEMSERR PCREMER
Fig.6 PCR detection for Babesia-like in D. silvarum

3 i #

ST 4 X5 4B AT — VL2 B A
HER O 58590 . 7E 1K S5 1 51 3 DX AT Y 2 1
A 0 L) T S0 2 A 40 R0 25 6 VR 8 A A

SRSt = 2 RE AL BT LA A 0 S A A
TEZREAL PR I IR A7 LA B A R e v 0, B
B AT KR TR E 5 E AN 55 Ak DL R iR il
1) i A, ke b ¢, P YT 4 b DX 1 Sk R LS
PR S 7R FH 25 TR 52 5 10 o TR e AT 122 15 B 220 21
KENBE AL DA 0 AR5 X 2012 4F
2 2014 AF Ry IR R gE T A2 AT R B — R &R
1343 Hidr o — 2 LU B A R ZR AR a0, ol 2
Ui, 7E R VA SR XS DR b X 2R A 5
A AR B0 3K R B A S R )
i T] LA B AN [) b o511 B0 58 LS008 B A 4% TR 26 BT 3 3
(o v 4yl B R B B O WA 5 T S B —
T4 XA U T A 2R b X R Y 2 4 B L TR 2 S
W A KRR L 0X 3 Fh o fe 32 (05T
Xt 42 FRATTAS BE 220 3K — [ 8, gt S 3 3 ot ol 2 i)
A G ERE R R B A 534N, FRAT K X ik 2
(1hy 3 Tt o A7 90 AR 1 A R 43 AT, I L3 i
PARE 2 A R 7 1 AT B SR, S i M DX WA e i A
5 FG JE A AL Y R A7 45 ROV A Sk 3R T 0 A 2R
B AR —E S H Rk,

WFoE R B, FEIX 3 i bt e oy, AR BRHE R 1 054
H, i BARK B 78.48 %6, SRy {4 W B 0 a4 236
b SRR R 17.57 % s &1 iR 53 5, 4 Bk Ay
B 3. 94 %0 FRATT L X AR bR W HEAT T IR R 0 K
AL 45 5 R BUAEAE ST 50 U AR B ()15 DL 7 AR AR I
MR B R 64.37 V0, IR U, ST S YR AR A JER
ROLIRB T L, W E—E8 L LF 2
AR LATY SR 2 W T ST i WA o 1 T R 2K, N
IR E ., 5 A, A WA [ AR R G FF
FE , P 7 ik S w5 A% Yo T 0 AR A 2 2 b . BT
2R 6 45 Uk T R L 4 T iy T Ak e LA Y 11
A0 SR A S A AT 7E 3K AN 25 FR AT 20 1 AR
i T KRR T AR A, ARAF5E PCR 42 AR 1
GER ST S UM | B R R B DL L ) R T
b AT 485 o 9 TR AR A 1 O 5 3 R Bk 2 DA R L R AR X
S AR A Y 1 IR 2 A T R 2 0 0 R 3 ik S
Xof At U W5 A% G g 1 N DA T I LR A R T
i 2 1| N

FE 2= /DAETE 10 B 7 v YA i 17 7 A 7]
Fofr e X 352 37 S YR A R T AR 1 A I i Y 55 R SR
T A A B, R B T S A 49 B A JE R ST TR
T PR N 55.2%,11.9 % F1 12.0% , X Bk L4 I
SVREM R A E R HGAM ', BRI TE N 50
FRPR ML | G ) B 0 T R 4 9 A v B A S
AL TR, B F N 39.1%,10.0% F1 6.0% . 1F
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