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[Abstract] Objective To investigate the population dynamics of blood-sucking insects and detect the pathogen of rodents
in Xisha Islands of China, so as to provide information for prevention and control of infectious diseases in the area. Methods
From January to July in 2014, we collected blood-sucking insects in Yongxing and Shi Islands twice a month using light traps.
The specimens were identified by morphologic characters and molecular markers. Meanwhile, the population size was
calculated. The pathogenic infections of rodents were detected by immuno-colloidal gold chromatographic test strips and PCR
assay. And the ectoparasites in the rodents were initially identified by morphologic characters. Results The dominant species of
blood-sucking insects in Xisha Islands were species of Genus Culex, Armigeres and Culicoides, and in April the population
density of biting midge was the highest (55. 55%,6 984/12 573). Phlebotomine sandfly specimen was also collected and
identified as Sergentomyia baily (n=11) by mtDNA-CO | sequences. The positive rates of Staphylococcus aureus enterotoxin

type A and Botulinum toxin type A were 3. 45% (1/29) and 14. 00% (7/50) in the rodent serum samples, while all the samples
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were negative for Tsutsugamushi disease and Plague antibodies. Sta58 gene of Rickettsia tsutsugamushi was amplified by nested
PCR in 70 rodent’s spleen tissues, with the positive rate being 11. 43% (8/70). A total of 248 ectoparasites were collected, and
93.55% (232/248) of them was gamasid mites. Conclusion The population dynamics of blood-sucking insects has no obvious

change. Phlebotomine sandflies has been first recorded in Xisha Islands. The infection rates by Rickettsia tsutsugamushi and two

bacterial toxins are high.

[Key words | Xisha Islands; blood-sucking insects; Phlebotomine sandfly; Rickettsia tsutsugamushi

6] VG VDR 5 37e g A i o b P B R A7, 5838 N
i R sh 9 R it B AL i R A i = R g
I s 25 R0 U 2400 110 I s e 15 th L A4 E 0
AU AR SR L F 2014 4E 1 A &
7 A R PR 0 o B R AR T S R 4 TR AR
YE R G R 1 UGE R T VRS 1
007 FH B8 23 J5 U RN 43 TR A TN BRUTES 3 1) s D

1 ##F7GE

1.1 Z2ZXAERME  LTS02B TR/ R LT
R R BRI RHOA FRA 7)) 5 SZX-16 B I 34
PR CH A BOPR S ot ol bR X 2k s i 718
KR (E A i g A BR A FD 5 Veritd ™ PCR 47 #5{%
(3£[H Applied Biosystems 237]) 5 =5 b ([ 24 45 [4]
PG A B FD 5 57 s IR A P BRBEBTIR L A
ARG v AR BRI I 5 R R0 A Y PR R PR A
TR R AG  » ZE 2 12 27 B2 B G 2E W A 9 F 7 v
) s DNAzol £ R 2H DNA #2857 (35 [E Invitrogen
257 32X Tag PCR PRI Lt S HESR A M RHEA
PR D) s Big B (P PES Biowest 24 H)) .

1.2 ARAKE 20144F 1 AE 7 ALEWDBE I
K& FNA By AT R E R A 2 k. Jr
IR SCHRL7 ] 7E BE 3 00 20 Pk s 33 B iy B o, HoAt
FEAH 7500 CBRAT 4 M S5 30 =2 . BUE 842k 3¢
BRL7 IRAERYFEAS, BRI IS R AR A4 A 2 2E dL; 3370
JESBUIM. » 2500 0 5 ML 5 O At i JBCT S JALIE  RNAL fRAF
RARAE

L3 AR kAEEL IKIECOHEEZESSY)
Y TS (P E s B 5 U U H
ISCRR SR H R L s B 4 R0 E O
R AP AR T A R i A AR R e Ak
PRIE IS o N v B . BENLE BRAK SR TE
SRR B E R B A IR A 2Ok K DNA
(mitochondrial DNA, mtDNA) 40 i {6 2 & fb[ifF .

[ Acad J Sec Mil Med Univ, 2016, 37(3): 355-359 ]

3 T (cytochrome oxidase subunit T, CO ) JF3
WAy F Y% E . BT : DNAzol il $2 5 H (1%
AMARFE L DNA, 338 51 P4 45 SCrk[ 11 14 5
1En Lep F 5'- ATT CAA CCA ATC ATA AAG
ATA TTG G-3", ) 1a] Lep R 5-TAA ACT TCT
GGA TGT CCA AAA AAT CA-3', RIKZR F4
4 2X Taq PCR BURW 12. 5 L, 10 pmol/L |, F
W45 0. 75 pL it 1 pl K 2 25 pl. [V
%/ 94°C 2 min; 94°C 30 s,45°C 30 s,72°C 1
min, 3L 4 MEF;94°C 30 5,49°C 30 s,72°C 1 min,
35 AMEHA; 72°C 8 min, PR EPIL 1 V0B IE
Y L R IN F » R P DY 8 5 S A 1 A U 40 R i
SN . FTAR 51 ] Seqman 45444, K 2 i 5]
J& » #£ GenBank Wl th IBRIA S E0 4T blast %
TEFE,

L4 RBHIWEsFERET B IhHERKI
A4 ABE R ARAS , 2S5 7E B T AR [
PR2E SR E TS R R B TR, B
FARAS B HIVE A R O 27 A B, ZE K 4R
T CEER W B T IE ek g A L T TR (R IR K
50 mL KA &L 200 g BTHi AL 30 g FIH ¥ 20
mL) 3 iCE T 40 ~50°C KBRS MRS = T
PG o R i AR A S O R 2 TS B
TH A G IRAE

1.5 RAHahdmRARARETEN RAKMKEK
SR 2% U I AR E R SR 45 R, FH AR B K
BEBUE S IE A 1+ 10, &I 57 o U AR 955 47 44 il
SRIZEPUIAR . S v G 0 2036, 350 4 15 0 i V5 1) ¥k
JERERA L+ 5 R 1 ¢ 1 FEAT ST s MR BT AR 1) A6
D5 A A B G B A A BRI I FE R0 A T IR 5 5
EMEIE g R L fh 1 1,

1.6 %X PCR ¥ ¥ R 3h 4 5 50 RAK Stadb8 R
AR5 A% DNAzol i U 3h ¥ 20 21
M ZH DNAL #5472 I PCR, 714 Sta58 Rl
ISR BB SR A an T 58 1 X514, 1



5 3 1. A WA G A FRIE P VDR 8 W R LR Sl S A BOE S IR A

* 357 -

i Sta58pl 5'-ATG CTA CTA GAG CAG CTG
TT-3', X [ Sta58p2 5'-GTA ATC ATA GCT
GAG GTA GG-3';:%5 2 X 519y, 1E [5] Sta58p3 5'-
CGT GGA TTC GAT GCT AGA AC-3'. % I
Sta58pt 5-GTA ACG CAG GTA CGT ACA
ACT-3', 55 1 IRP BB AR R . % 2X Taqg PCR i
TR 12.5 pl, 10 pmol/L 55 1 XF 514145 1 pl, A%
Me 2 pL, /K ZE 25 pl, W ZF R 94°C 2 ming
94°C 30 $,50. 5°C 30 s,72°C 1 min, 3t 35 MG
72°C 8 min, DAYHAHRBNGIETTES 2 IR PCR J2
I BRGS0 R 56 2 X5 19 B KGR E R 52. 5°C b, H
5555 1 R 1 0 SR A4 2 T g 25 A A TRl PCR
PHE L 200 BB WE B IS LUK FEBERS SR R S5

ULEEE R . BT BEAEAR Sy B i 5 DX T 42
i O PR A & HUR AL SER AR B SE I 41 DNA,

2 & R

2.1 Bk ARMFFRXTPGVOREL 2014 4FESZL 7
A H BT I B AT S e g it 25 R R R
WS Z R Ay 3 A4 H . Wi B R 20
SRS ISR R S (Cudex) FIFT IS @ (Armigeres)
(RS i 2O PR (Culicoides) RIS, IR
SRAEIS A AT GE T 53 A o P SSORN B S0 7 2% 4> A B o
e JCHA 2 LA, TS 4~ 5 i % v (3R
Do, JTiEMH M R R4%KZHNEEFR
(Psychodidae) [y it (155 Hh ya i) .

R 1 kXBIAER 2014 £ 1~7 ALTHERME REF L E
(%)

P ] SR N B5F JRE IS BT Hofl By
1H 7 651 1 165(15. 23) 4(0. 05) 150(1. 96) 6 332(82.76)

2 149 35(1.63) 1€0. 05) 97(4.51) 2 016(93.81)
2 H 9199 164(1.78) 7€0.08) 260(2. 83) 8 768(95. 31)
3 H 19 043 3793(19.92) 105€0. 55) 206(1. 08) 14 939(78. 45)
4 H 12 573 6 984(55. 55) 7(0. 06) 5(0. 04) 5 577(44. 36)
5H 1815 458(25. 23) 37(2.04) 14€0. 77) 1 306(71. 96)

1931 550(28. 48) 90(4. 66) 155(8.03) 1 136(58. 83)
6 H 1691 272(16.09) 63(3.73) 54(3.19) 1302(77.00)

2795 259(9.27) 182(6.51) 135(4. 83) 2 219(79. 39
7H 3430 539(15.71D) 160(4. 66) 123(3. 59 2 608(76. 03)

5908 189(3. 20) 78(1.32) 209(3. 54) 5 432(91. 94)

W I B M H ) I PR VDR B B GO . R
KB N TG (Sergentomyia) f2s, 3£ 11 H (5
¥, 68) AR 6 HiE T mtDNA-CO [ J¥ 511y
blast HXF FA3HT » 25 R WORASWFFEAEAS (1) miDNA-
CO T J¢ 4 [a] 22 5 /h T 0. 024, Jj 2 [F] . 5
GenBank 7 i} 1% D1 (K &) %8 (Sergentomyia baily ,
HQ58538 1) RIS 92000
2.2 RWahiikobF AR AUEEHIERE DY
PRI 2T A R R AR A 3 141 J, 3k 248 DASE,
TG TR AR AT : B (n=1) \ F i (n =
232) . F&(n=15) , #ili 5 93.55%,

2.3 RS REF IR F AW N
SR A5 DN BRI sl I 37 37 v YR Ao R ERCPE 7Y
PO G5 R 25 g [ e 5 ot v 1) ok 38 2 v s 473 o B 1
(R 2), T BUE S s o A B4 0 (03] 4 2R 8

BER M A RIPYBE R 2 09 BHPERS 2325300y 3. 452
A 14.00% (£ 2),

2.4 KRB KK Stab8 LA B ¥ 38 4
R AW T 70 REUE sh 0 REIERE A AR
BHPE XS BRARAS 9 37 58 A Sta58 JE R4 48 F B (88
bp) B R B R B BAME AR AR IE 8 (& D, B
RN 43%, KPR 5 H(n=46) il 1 X
(n=1D MM 2 H(n=13),

F2 EESREIYRRERORNLER

EIRINE TRt Bl FEARE N MR n(%0)
ARV LN EIREN 1:10 69 0€0)
1:5 14 0(0)
1:1 26 0(0)
SRS NN 1:10 30 0(0)
ARG EHEHRE SRR 1+ 1 29 1(3. 45)
ARINFEHRER 1:1 50 7(14.00)




+ 358 -

BRI 2016 4R 3 1.5 3T

500 bp

100 bp 88 bp

1 RFEHMILTERE StaS8 EE MG R
M:DNA bR s 1: BIHEXT R 2~6. BUE S IAE DNA

RIS & I

AWFFET 2014 421 2 7 J S 7 A4 AR E
PUVPHE S FAT 5  E WR af B2 H hy T iR i e, &
BT R M AR AN FEIZ 2538 TP B SR AR, B4
E IR AR LU B AT 41T, )0 4 Al
it ot BRI B R R ISORIEE eSS s
FNPEISUR K By R B LA i 5 & By EEA:
AL K, By BEZIRK PR K i e 5 Bk
VR TK R BB o2 2 W37 R 73h G SR 1 &K
TR E R R 7K T 3 22 10 35 7K 3t B 2 i) 25
M 350, By BBz 15K R S P & B R R 5T AR
EIATT FELLAZETURTG 7K Ry 254 b A0 BT e h 4K
R, H UGS R A AR A AR
IS0, 2 5 P PR >R AR A0 I 18] GEL D BT 880, 4L
BEWCTE BN 8] 322202 K5 T A D 20 i) Jit A ) g
SEHEERE M D B BRI, AT B H T8 B AY Ak
AU RIR T RS2, TP R
BRY PR XU s H 3R AR 24~29°C 22 1],
SRR EE 8200, SRt o % B MR ZE I HL X
I BT IH R IR A R R ARG 5 S R K
HAAE—ERFR . SEAHLL BAELT 75 R AUt i L Al
B H A AN — B T KM A ISR
SRR o e R TE 4 A p gL IR BIAE 1~ 2
H.5~7 ARTFREEE. AN HALR R4 R 2500
BRI A , J5E PR T BRI AT 175 1) M S R A P i A
Bl B TS R Y H A I

HESEPE VIS B did . HIRE 2015 4 9
AT W B BetE & Besh 3 AT JE I o & B
WAL S e hml i /A2, 5 GenBank 1/t I
FCRT4 B IR VE R 92 961, b — 25437 DL 1R =) % 7
GenBank MY mtDNA-CO I i B4, te kg ol
G302 3B HE R GRS T AT, Jefa) 25 Sk
F 10%  ARBFFAEA B mtDNA-CO [ K514k F 11 [
Alwe T 5 11 Z ), fogr e Koy WUIR Al e . B R

TEE DR AR A — o RPN S 5, FL o3 2 b ity
L2 UWBIT ;s N FHRHAEE DGR 802 =/ (E7E 3
ANRF R AR T B ENY . mtDNA-CO [
B 81 H iR A S0 TR R 2R 7 T AR AR Z
— AR R B B X AN T AR AR T AT
FEU TR I R S X AR A A 3 G T A
A SR RAT i DX At b DX A RIF 5 B b
WRZ R IETER I8 AR T f B B I BFFEALE 1957
MR TR ICRA N s RT3 2R 45 H bR AR i
W 22006 1 RS SR SOE AR i HoA B e rh AT R
R S YU S L S RO YRR (VSR SF LS
BUT 10 Fif ERHUAR S (Geassomyia indica) . F 1€
HI&E(P. chinensis) i IR W& (P. stantoni) | Vi (K
AW (S. iyengari) . BRI (S. malayensis) il
[k "7 ®% (S 7 W B S,
kwangsiensis) DU QAW S A WS (S, campester)
FF =518 (S, fanlianensis)™®, Hirp D1 [G w4k
DRHFIRE S o 1 3R A e (08 1) 3 288 b 2 AT A7 AE 4
W BT

AT IR BUE s i Sh 2 A 32 2
SR L o by 93, 55%0. i TATS HAE
G 3K Y s Wy (AR o125 A i g (a] BR 1 R B> 42
B TR R DL ARG i e . N A 42 iR
FNZEAGIN SUE 3 ) v e A B 5 0 40 8 45 3K 1A
TERMOA B RETE R R R 5k 3. 4500
14. 000 » 4 B €07 45 BRI FH R BEAR TR 76 H SR A4 11
Pz AEE Y 4 T AT R B A R R 5
(EERSIE/ ORI BN i 7= N 2 L TR N
SR ARG U Sh i i s v AR 4 8 (A
HIREAFERA A BN R AR,
A IR 1 U 30 40 308 58 M g B S5 7 G 174 J7 ok 3
BT CEIR e/ VYN ERCETS IR &= ON
R SRR T v 3 s LA B A T 9 Gk
B NGB 24

Sta58 J& i HUj 37 SR BT B R 22—, 2 ]
E ARSI LA R e S A3 TR . AR ST 4
SRR VGV BT 309 ) s <7 e A AT
B A AR W] B M AR 1
U AT IR 3% 55 SCHRZES R0 —H, TR A
i A I BRI 40 I35 1) 7. s R AR B Ak 45
B BAPE 0] L3 A5 A R 3 G 3 2 T 1 R

ARAGEIFTEE R 7K % By T B R AR A I W58 AN
WUEE e B M AR 2 () AT R 2 T R R Ak
LN EN NS 3 N/ o I R
W2 | AR SC 34 S VU VD B B B B U R W B

barraudi ) .



55 3 0. I S5 BRI VU VDR 5 W B RN AR S A A0 SR Sl S A

+ 359 -

U UL S R S AR SO AR SR LR A Bl
At » i SR ) W I R B 4 . AR 5T 45 R
TNV VDRE S 0 BRUE s 485ty 6 U 7 ek R LA 4
WOHARE TR E A A BN TR R 10 g . 32
TNAELERS R I BRAR B A T XU » i S AR TLAE N
NP, BRIZAh BETFE K% ik & BT HAEIR
Bl (Naja atra) M P8 T2 Ao A S, HE
FE W5 REFE » = HFT o A X 3 5 A B A% 5 0
T HAR A B 1R A S AR . D A, i
SRS, N BRI G Y RGP 1 2

i MK FE 91892 A [ o A K M | K 48
MBS g A EF AR ERRETEXANH I,
HEERERAW AP EIKE T EMBERTR
ARELEEF IO AEREELA DNA, EH E ¥ HF
B A A 4 AT R BT A R LA R R AR IR
SR MR A & E B IR B HE!

(& % X #k]

(1] s, o256 bR S A, X G, JH k. va v
T &y SRS ) SRS 2r A s R A L) 1. o R A A1)
2 il A4k, 1996, 7. 25-28.

(2] Jez 2. Xlate, Sl e, bR R ER
B AL Gl AT IR A AR T, 1999.

(3] RBRESR . SKARE , TRAE A, S84 F-. VU VDHF & docheg S 8 A
AT AR T B, 1981, 2:6-9.

(4] BORRLE AR VEVDRES DL A A L) 1. 2h
2HF9E,1985,6:19-22.

(5] B A iR b2 3. PUvbHE & A BS Ju
MEAR A R BT P E AN B R RE,
1996,12.51-52.

(6] AR, ZET. RS, PCR ALV VD& R R AT
oA R A e e R L . TR 2 SOk B, 1997, 3: 49-
50.

(7] F  BREAEE R B R, G R, 3R E PR

&y SUE ) AR I B A %8 I 1 U I e R
(. 58 72 K224 . 2014, 35:581-585.
WANG Y, MAY]J, YANGZZ, ZHENG] Q, YUT
F. Identification of rodents and blood-sucking insects
in Xisha Islands of China and the first report of
Anopheles mosquitoes and midges[ J]. Acad J Sec Mil
Med Univ, 2014, 35. 581-585.

(8] Rhisih. bR EE g % FALM. Jbat: AR
AR R, 1997 :1-889.

(9] Rl hEShYE. BRI, XCHE BB
[M]. Jbgt Bz i ik, 1997 :1-55.

[10] BRLLH. ot R, B dudgd, 30 B (M. e ot &
FPE R R 2006 . 1-43,

[11] Nzelu C O, Cdceres A G, Arrundtegui-Jiménez M ],

Lanas-Rosas M F, Yanez- Trujillano H H, Luna-Caipo D
V, et al. DNA barcoding for identification of sand fly
species (Diptera: Psychodidae) from leishmaniasis-endemic
areas of Peru[ J]. Acta Trop, 2015, 145; 45-51.

(12] Br 524 Bl =X PCR B T VR AR Iy
PRBEAY | B i B B JL IR A 11 S 3 A M A 52 L0 . o
[E A = W2 R il ks, 2000, 11:216-219.

[13] Kumar N P, Srinivasan R, Jambulingam P. DNA
barcoding for identification of sand flies ( Diptera:
Psychodidae) in India[ J]. Mol Ecol Resour, 2012, 12
414-420.

[14] Depaquit J.
Phlebotomine sandflies: review and perspectives[ ] .
Infect Genet Evol, 2014, 28.744-756.

[15] #2 e, SAEZE. R E DR BART ] EFrBE 2%
He g 2k 2008, 35 : 46-49.

[16] Leng Y .
sandflies ( Diptera: Psychoddae) in China ( 1915-
1995). . Taxonomy and zoogeographical distribution
[J]. Parasites, 1997, 2. 107-126.

(17] Ve REZR. FEIGRE & 4k 2 Kk A0 08 Fofr 15 8 i (08—
L WS Phlebotomus fangliangensis sp. nov. HJic A&
[1]. BrR2AdR . 1964, 13:118-126.

[18] W HEZR. DU IC e Je F Al A 2 9 [, BB R K2
AR CHRBRFARD 21980, 1: 23-30.

(19] v A PEOKR R E B FD AR LIEM R
BT E A A R 5 9 A R R R, 2013, 312 310-
314.

[20] HEERA ABRER . 20 L WA 3. 1 2 £ DAL S0 T
M0 o 4 €5 4 2 TR T i R A U 45 2R 40 e L . e
TR e 22k, 2012, 18:56-57.

[21] FsEHs M5, & W B W vh 25 W 7 R AT e it e L.
TALIRYE IR 2244l CHARBRE RSO 5 2006, 30 : 94-100.

(22] 3RS, 5k B0 80 .ok T — 0l AR 5k
FIE R DU 40 A LT . v B T AR A 3 2% K, 2014,
24.294-295.

(23] Je2 3. Xt MAEss, e AR AR i AR, 55
T v DX BT Bl ) B 5 NS0 56 2R ) 46 B Y
LI B A8 L R A - 1996, 12 50-52.

(24] EIMIM. BB ZHAG T 48, BfEs, AR, 5
POV 5 056 P45 35 O AR J7 1R ¥ e 3 3 A L 1. o |

Bk B4, 2002, 18 66-68.

[25] BRI E ER A 36 HOf 37 S IR A stab8 FEHT R AL
B sakE KRR [T ], i AR iU R W) 2 RN S 2 e A
1994,4.301-304.

[26] JH A& WibsimrmE Sphial ] B EE%RE,
2003,24:369.

[27] BERITSEIER B R Z L Ju Aty 52 35 %2, mg it 3]
SR AT A A A LT ). MR BCE Ry R A AR A
2001,19:356-357.

Molecular  systematics  applied to

Eighty-year research of Phlebotomus

(AxHmE\E] 7 A



