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[Abstract] Objective To establish a method combined morphology and melecular marker
for identifying Haemaphysalis longicornis and Rhipicephalus microplus. Methods Ticks were collected
from domestic animals and wild environment in epidemic area of Hubei and Henan provinces where
cases of fever with thrombocytopenia syndtome were prevalent. We classified the ticks by
morphology characteristics before 128 rDNA of ticks were amplified by PCR and subsequently
sequenced. Phylogenetic tree was constructed by PAUP4.0. Results The ticks belonged to
Haemaphysalis longicornis and Rhipicephalus microplus through observation and analysed by the
morphological characteristics of the ticks. 125 rDNA was cloned and sequenced while data confirmed
the morphological identification of the results. Conclusion The method based on morphology that
combined with molecular marker seemed a good method for the identificaton of ticks.
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B F} Ixodinae HHE Ixodes KAREEM Irodes vespertilionis IVU95909
URRAEMR Fxodes ovatus I0U95899
FRBHBEAE Iyodes acutitarsus JAUS5876
BITETE® Ixodes granulatus 1GU95884
BUEE Argasidae
AW T A} Argasinae SRR Argas UL RIS Argas persicus APU95864




- 610 - AT A

201i4E6 A5 3245 6] Chin J Epidemiol, June 2011,Vol. 32,No.6

2. BRSSP 2 O AE - A R A WL A R
M 154588 19N EBEFERNAE E,
R EFE LR RN LR RES AR
PR, R 6000 £ R BR, B, K Plix g
AR (E 1), T2 51 A s F g
IR EGE . UM MER TR e W R
LR —NERY BN R L, KA
SR TR, MR, R N kR R
TRERLR Sk e, B LR, R A A A
RN M A 22 B A K, A B B R
A MRS B AT, BN SO N AT .
b iR A T AR 5 Rl B R R K OHGR B R
AR 2, WERFRTRAMEN T B SFEHER
RECA A, IR EFIRE A —Fhil SRR
2R AR s TR/ Sk R T A AR I T R 5
2 A5 v S e SR/ S U 2 M 4 R
FIE L, BT ES TSRS T EWIE.

< i A A A T A S i

B R R R

3. PCRY 1. R IR M 2l 128 (DNA
5 [B) 98 K 35 B8 FH 51 4 8 18 i 2% R 14 128
tDNA,PCR Y #4724 2 1. 0% BB RIS, K

£ 1L AT/ S B934 47 55 B T 360 bp 19 128
tDNA B H B (B 2) .

1 2 ] 4 5 M 6 7 8 9 10

Tl ~ 5 KA 6~ 10 6/ L8, M. FEIRIC
2 A SRR 128 IDNA B3k 8 H

4. 12S tDNA 5 #9 R4 7280 Rl RS
BRENEREG P, SRR KA MBS S5
3L 48 125 rDNA 751, il MegAlign 7347 2 3L, ¥51
TR EEEREA(RI) . SKREKA
I ## 128 rDNA T 5 2 A4 A I o g RS
(4B 91.5%M 92.1%) , 5 oAb if) 358 B IR ELE
84.9% ~ 89.4% 43 B EETE 10.1% ~ 12.1% 2 7] , 5 &
S 08 | AR 04N 2 1R B [R) R M B S IR 83.9% 5
T st/ Sk WL 2 R S Bl S e Y PR IR M R 0 3K
F198.0% , 5 oA 3 458 17 4] [[] RIIE A 4F 90.0% ~
90.5% A 7E 1.8% ~ 4.2% 2 18] . ML A i
85 R/ B 3k W 2 R A R BRAE  83.9% , TR
o 10 AEFN N S R R 8 R O 83.1%

5. 128 IDNA R R G b8 BIE RS B
25 W W R 2k B B 43417, A GenBank A £ B 2 4140
J5/ 981 128 rDNA 75, Fi PAUP 4.0 344, LASRAzAE
EEWERE AR (E3), #—S 5 2Rk,
PLESE AR RR, WEITT, kR E
B A LA N Sk MR Ay 1) 5 L A K A
FHL/ N K 0 A — 3, Tl — R I e R 47
WEE WA FEMENETERSEAZEE

R2 HEEARNEEAESEHE SR RBHRFIEN

s RS )
pe & ﬁ& # B

KRR bk BER bk REE bk RRE W
mte o ke - mEe - ke - mae

WRE ARIER.E mAPERE,
AR WA

FITHE FIVERGE REH23T B
H=ARE G ERE AEE

REF23 &
g

BLE HE SRR T, HiE B, EEES S BLEARAE, AT, B
HEX =ZHE HIEE - Ei:8)

B RER.  AKEE EMEE, THEE HE ReBEE KATE

hEER AT g
KR RRi%E PR FEIE  HEBED'TE, KR, RiE KER
o

M kg Hk.8ames FWAGE P RINE23 E33:3) - HARM12

il kUHEER B REE, FWAk  EW I REK, EWIA2ME &5 153
# 3.4 BR. 2

o - - - -

Atk AR EREUY, =HAE - TR




PAERATRYRE 201146 AR 3285B 68 Chin J Epidemiol, June 2011,Vol. 32,No.6 - 611 -

F3 Mk PR A IR D B S i A 128 tDNA [RHR PR B (%)

L 1 2 3 4 s 6 7T 8 9 10 11 12 13 14 15 16 17
1 (S B ) 722 728 755 TL0 703 801 76 792 717 751 752 TA3 M T3S T 153
2(%] 5 M 48 333 834 903 849 849 770 766 775 775 8ld4 808 858 84.6 855 846 846
38T M) 330 119 80.8 %94 894 745 719 767 764 831 TI6 789 792 810 843 843
4({ A M4 120 91 108 915 921 723 792 9.6 758 83.0 833 862 855 865 852 852
S(K A - E L) 359 115 161 28 994 742 762 783 765 798 768 792 789 804 839 839
61 A I 4% - b EI T B 369 121 104 31 06 696 756 716 759 797 767 788 782 79.7 831 83l
MR 258 277 240 228 270 28.1 876 885 888 854 798 789 792 835 866 860
SChITETE ) 253 286 257 239 259 269 133 877 847 785 787 785 767 715 794 800
9(HRFLER ) 225 282 277 243 265 275 118 119 857 782 784 719 782 788 799 305
10(1 423 263 300 288 275 289 299 114 164 149 790 769 TIO0 713 767 778 784
TLRTE A 3 8 31.9 233 209 194 226 228 199 250 246 254 925 895 890 865 90.0 900
12( M 2155 3% %) 335 238 232 1901 238 244 217 265 259 287 76 392 381 896 90.2 %05
13¢5/ Sk - ED ) 335 188 197 163 212 214 21.0 283 254 272 104 108 97.7 9717 980 98.0
40T T) 320 199 197 179 224 234 206 279 250 268 108 111 24 98.5 980 98.0
15¢i N Sk -ra k) 330 192 186 169 212 222 197 273 249 274 109 105 24 LS5 939 939
16/ g rh E#IdE) 305 196 193 181 213 222 199 247 234 248 102 105 18 18 42 99.7

17(f/ B S-SR B R 300 196 193 181 210 219 199 244 231 245 102 105 18 18 39 00
BT RRREY, A ERR

il DNA J751*" 2Rkiik CO T CO I /F51LL R ITS

Httins R DNA FEFI | ST A ST $147 5 4 7 DNA 4
vt " TR A BRI & ST BETIRAY RA
e o |82, e EEBI. SERIGEESET BN, ST Y

et 2 e AR A ST AR , BRI T XTI A 5 5

97.R Microples, Hubei . A R Ak e B AR, A BY T A g o
%%?T@'ﬂm Bipephabe AR IR ESTE R, REERFTENT
TR Mo Souly Al YER B4 S | GenBank SRR /L P BB E P 2L

N R ENAT T ERICE S . BT E
B3 WL TR S AR A 125 tDNA P& 55 & A TR 50 5k B =AM . BIBRTR

M FIIMERE R M

GERAAY) & o AR AR AR I8 A2 o SR SR
BRFLSGEEAMBOXAIL. EHLSEERT,H
b TR 4B H TN Sk S AR E LR B R —
3, SPERATAFIENRRBOE. KAIME
MELBERRELR, SRR NRENRENX

Wi

BRERTESES R ERAMERTENRARL
#EBHEN Y MALRAG TSR, AHEE
TEE AR R AR R, HiE
B REEERELEE, WA LSBT AINNE
MM S L EE R RS R, RREE
ALY R IE A B, A SIREER A ER
W, IEEREIFE R R ITRIR 128 F1 168

1R RIS B AP I — DR R HE A A
i, b R E R AE R Z o T AR P2 R LI s
W DREGTAR AREPRRAERAESEE
FEN PR EESR Y T ENETENEE
E55 30, (AR PCRAT B4R 4 125 (DNA JF 51,
HERE AR, ML EER B, T B/
TREXMHES D HES MBS B,
S R RS SR A 22 R MR FIR
T R TT R A 0 T A MR 2R 28NS, B Bl T
R EBAEYE LA X R RSERRSR
SrAEE R AR B PR £, A AT B T & M 8
AR IR, TR CTE A BT EL A JE AR TR B
HoAhFr & 1 B BUpi 1l 42 (K e

AR APACRER B R S EHKFRE
BB (KRR R A, SR 3k 5 R
2 AC 57 Hb DX 9B B (A 4R O B A LR A B B K
9, A TR WA R WAL Sh i R



* 612 - FAERATRERE 201156 B 325868 Chin J Epidemiol, June 2011, Vol. 32, No.6

HRENITR A Z KALRELE 19104
(AEIGERET) A 0, W e Sk MR TE 42 1 23
PTEE ST, MERAREE - RSEE
ST — R BRI E R, B TR A L
HRFH X R B W TR AT
HipE .

FLAF R b i [ SR B R AR A AR
BE R DUR R RIS, R S — 0 A A5l
SRE LS R L T AR, B A S R
FIAG LIk, A BN . S e A AR Y
R AR FRENBYERSEHRETHMNE
. A BRERT RN EBEATELS . 3,
5 HARERCH— AR R R, SRR s AT
PR T R R RIT 2, s A] 5 B AR Sh K A 0 4%
WRME S FMHE, S8 T I FRB AT L BIEN
HRAERR . FA GEFRRENESEYHEAN
1\ XY R HREEETRENES S TR

F F X B

[1] Evans GO. Principles of Acarology. Cambridge, CAB International,
University Press, 1992:377-398.

[2] Yang XJ, Chen Z, Liu JZ. The valid genus and species names of
ticks (Acari: Ixodida: Argasidae, Ixodidae) in China. J Hebei
Normal University (Nawmral Science Edition) , 2008, 32 (4) ;
529-533. (in Chinese)

A, B, V. o R R B AR, LI
REFWR(BBBERR), 2008,32(4):529-533,

[3]) Zhang L,Liu Y, Ni D,et al. Nosocomial transmission ef human
granulocytic anaplasmosis in China. JAMA, 2008, 300 (19) ;
2263-2270.

[4] Qin XC, Zhou DJ, Chen XP, et al. Viruses of the family
Bunyavirus and their associated diseases. Chin J Epidemiol,
2010,31(10):1081-1084. (in Chinese)

EER ARE B E TREREARE LA
F. PERATIESE 4, 2010,31010): 1081-1084,

[5] Lu BL, Wu HY. Classification and identification of important
medical insects of China. Zhengzhou: Henan Science and
Technology Publishing House, 2002 :652-679. (in Chinese)
WiEE REK FEEEEFR LGSR M. A
RLPEOR M , 2002:652-679.

[6] Beatil L, Keirans JE. Analysis of the systematic relationships
among ticks of the genera Rhipicephalus and Boophilus { Acari:
Ixodidac) based on mitochondrial 128 ribosomal DNA gene

sequences and morphological characters. J Parasitol, 2001, 87

(1):32-48.

[7] Murrell A, Barker SC. Synonymy of Boophilus Curtiee, 1891
with Rkipicephalus Koch, 1844 ( Acari: Ixodidae). Syst Parasitol,
2003,56(3):169-172,

[8] Horak 1G, Camicas JL, Keirans JE. The argasidae, Ixodidae and
nuttalliellidae (Acari: Ixodidae) : 2 world list of valid tick names.
Exp Appl Acarol,2002,28(1}:27-54.

[9] Norris DE, Klompen JSH, Black WC, et al. Comparison of the
mitochondrial 128 and 16S ribosomal DNA genes in resolving
phylogenetic relationships among hard-ticks (Acari; Ixodidae).
Ann Entomol Sec Am, 1999,92(1):11-129.

[10] Mtambo J, Madder M, Van-Bortel W. Rhipicephalus appendiculaius

and R. zambeziensis (Acari: Ixodidae) from Zambia: a molecular
reassessment of their species status and identification. Exp Appl
Acarol,2007,41(1):115-128.

[11] Gu XB, Yu ZY, Yang GY , et al. Genetic relationship and sequence
variation of Haemaphysalis longicornis and H. conicinna based on
[T8-2, COI and COIl gene sequences. Acta Vetet Zootech
Sinica,2010,41(6):748-754. (in Chinese)

WA, IE, R, . EEEM M f IR ITS -2,
COI#MCONEEFMNE R SEREZ LRI, FHEERER,
2010,41(6):748-754.

[12] Casati S, Bernasconi MV, Gern L. Assessment of intraspecific
mtDNA variability of European Ixodes ricinus sensu Stricto
(Acari: Ixodidae). Infect Genet Evol, 2008,8(2) : [52-158.

[13] Barker S. Distinguishing species and populations of Rhipicephaline
ticks with TTS-2 ribosomal RNA. Parasitol, 1998, 84 (2) ; 887—
892.

[14] Chitimia L, Lin RQ, Cosoroaba I. Molecular characterization of
hard and soft ticks from Romania by sequences of the internal
wranscribed spacers of ribosomal DNA. Parasitol Res, 2009, 105
(4):907-911.

[15] Murrell A, Campbell NJH, Barker SC. A total evidence
phylogeny of ticks provides insights into the evolution of life
cycles and biogeography. Mol Phylogenet Evel, 2001, 21(2) ;
244-258.

[16] Deng GF. Economic Insect Fauna of China. Volume 15. Beijing:
Science Press, 1978:1-174. {in Chinese)

FREE HEEFRRE B 158 LR B2 HR, 1978:
1-174,

[17] Deng GF, Jiang ZJ. Economic Insect Fauna of China. Volume 39,
Beijing: Science Press, 1991:1-43. (in Chinese }
REWE,EEN PEAFE ML F30M. JUR B bR,
1991:1-43.

[ 18] Switzer WM, Salemi M, Shanmugam V, et al. Ancient co-
speciation of simian foamy virases and primates. Nature, 2005,
434:376-380.

(s H #8:2011-03-01)
(BHE FHER)



