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The biosafety concerns of Wolbachia-mediated biological control

of mosquitoes and mosquito-borne diseases
ZHENG Xiao-ying', LIU Qi-yong™*, XI Zhi-yong'*

1 SunYat-sen University-Michigan State University Joint Center of Vector Control for Tropical Diseases, Key Laboratory for Tropical
Disease Control, Ministry of Education, Guangzhou 510080, Guangdong Province, China; 2 State Key Laboratory for Infectious
Disease Prevention and Congrol, National Institute for Communicable Disease Control and Prevention, Chinese Center

for Disease Control and Prevention; 3 WHO Collaborating Center for Vector Sureillance and Management;
4 Department of Microbiology and Moleeular Genetics, Michigan State University

Abstract: Wolbachia, a matemally transmitted obligate endosymbiotic gram - negative bacteria, is widely distributed in
invertebrates. The Wolbachia-mediated biological control of mosquito and mosquito-horne diseases is based on the nature that
Wolbachia induces cytoplasmic incompatibility, and reduces the vector competence of its host species. Wolbachie induced
pathogen inhibition in mosquito is broad-spectrum, its size is larger than mosguito” s salivary gland duct so it is impossible to be
transmitted to humans or mammals through mosquito bitin, Antibodies against Wolbackia have never been detected in blood of
humans who are repeatedly bitten by mosquitoes which are infected with Wolbachia. Wolbachia cannot produce spores and does
not contain plasmid, it will not disseminate to the environment when its host dies. Wolbachia cannot be horizontally lransmitted
from one invertebrate host to another that lives in the same environment. Invertebrate predators that feed on Wolbachia-infected
mosquito larvae or adults do not get infected. The biological risks of Wolbachia - mediated biological control of mosquito and
mosquito-borne diseases are negligible.

Key words: Wolbachia; Population suppression; Population replacement; Biosafety
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Table2 Captured mosquitoes using BGS-trap in Xishuanghanna in September, 2013

wuan | mows TGS BANE wam BEPK REOR BEEL iR
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AR 1 12 0 0 0 ¢ 0 0 0 0 0
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Table 3 Captured mosquitoes using BGS-trap in Mengla county in September, 2013
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Table 4 Captured mosquitoes using BGS-trap in Menghai county in September, 2013
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Analysis of surveillance results and trends of mosquito density
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Abstract: Objective To evaluate the mosquite density in Beijing and analyze the trends of mosquito breeding in different
environments and to provide a scientific basis for urban mosquito control. Methods The adult mosquito density was monitored
using carbon dioxide mosquito lamp and mosquito-oviposition trap, while the larval mosquito density was monitored by spoon
method for large hodies of water and pipette method for small volumes of water (in containers). Results From 2010 to 2012, a
total of 37 603 adult mosquitoes were captured in Beijing, where Culex pipiens pallens was the dominant species, accounting for
95.26% of all mosquitoes, followed by Aedes albopictus, accounting for 4.62%; the seasonal fluctuation curve showed that the peak
of adult mosquito density appeared from July to August; the aclult mosquito density was the highest in the park green lands,
followed by residential areas, hospitals, and tourist attractions. The seasonal fluctuation curve for mosguito larvae showed that the
peak of larval mosquito density appeared from June to July for both large bodies of water and small volumes of water (in
containers); the positive rate of mosquito larvae was the highest in residential areas, followed by construction sites, sewers, and
large hodies of water. Conclusion The surveillance results of mosquito density and the trends of its seasonal fluctuation can
provide effective guidance for urban mosquite control; attention should also be paid to the breeding places and density changes of
mosquito larvae, and the association of mosquito density with mosquito-borne diseases should be analyzed, so as to provide a
scientific basis for the prevention and control of mosquitoes and mosquito-borne diseases in urban areas.

Key words: Mosquito; Surveillance; Trend
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Table1 Numbers and constituent ratios (%) of mosquitoes in Beijing from 2010 to 2012
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Figure 1 Trend of seasonal fluctuation of adult mosquito density
in Beijing from 2010 to 2012
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Figure 2 Adult mosquito densities in different environments
of Beijing from 2010 to 2012
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Table 2 Larval mosquito densities in different environments of Beijing from 2010 to 2012
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Study on the efficacy of spinosad Natular G30 against Culex pipiens

quinquefasciatus in two types of breeding habitats in Hainan, China
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Abstract: Objective The efficacy of spinosad Natular G30 against Culex pipiens quinquefasciatus was evaluated at different
doses with comparing sewage habitat and small body of water with waste plants habitat, so as to provide evidence for mosquito
control. Methods Using wild Cx. pipiens quinquefasciatus larvae and water in sewage and small body of water in Haikou,
Hainan provinee, the efficacy of Natular G30 at 10, 20, 40, 80 mg/L was tested, percentage reduction was taken as efficacy index.
The pH, temperature, total solids, salinity, dissolved oxygen of habitat water were determined at any two points of time during the
trial period. Results There were significant differences (P<<0.05) between pH and dissolved oxygen in the two habitats, while
no differences between temperature, total solids, salinity. The pH and dissolved oxygen of sewage water were (9.62 = 0.43} and
{12.79 £ 3.01) mg/L, and those in small body of water with wasted plants were (8.91+0.39) and (7.77 £ 3.46) mg/L. The residual
efficacy of Natular G30 at 10 mg/m? and 20 mg/m? against Cx. pipiens quinguefasciaius in sewage breeding site lasted for 12 days,
while 40 mg/m? and 80 mg/m® in both habitats was more than 30 days. In two tested habitats, after one day of Natular G30 using,
the first and second instar mosquito reduction was nearly 1009, but for the third and forth instar larvae, 100% reduction date was
at three to seven days. To our surprise, the reduction of pupae was negative after one day insecticide applied. Concluston
Spinosad has high and long-lasting efficiency against Cx. pipiens quinquefasciatus larvae. Its effectiveness is better when applied
in the habitats of small hody of water with wasted plants than that of sewage. Spinosad has a very higher efficacy to control the
first and second instar young larvae than the third and forth instars larvae, but no noticeable effect on pupae. To control
Cx. pipiens quinguefasciatus, the spinosad rate should be adjusted based on the characteristics of habitat water.

Key words: Spinosad; Culex pipiens quinguefasciatus; Efficiency; Habitats
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2.1 AFEFKBANBERKFRLIERG EFBS
M AEREEKN pHERERES B T/MMK, B
= BB G E L (1==3.419, P=0.004;:=3.097, P=
0.008) , AETEISAKIE TR R A ¥ RERKIGKHE
FEI5 K4, Y B P R PR R S A K B RN B K
A 2R, TN KRR T RK , ST,
A FETHY , A P& B T e XA EEY
R S BEHXNEIR. REEFHEKE/NGGKARE
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Table 1 Characteristics of sewage water and small body
of water with waste plants

T ERRK  ARCAn

KB G MkGry ‘M YH PHE
pHIE* 9.621+0.43 8911039 3419 14 0.004
|ECC) 24.98+0.78 25.63:£0.56 -1.912 14 0.077

BREREE(mg/L) 682.38::238.78 465381205.93 1.947 14 0072

b8 (PPT) 0.69+0.25 0454021 0456 14 0062

#RE AR (/L) 12.79:£3.01 7774346  3.097 14 0008
0. FRTRTE0.05 BORIK T , 2798 BRI

22 FRAMNEFSFEHEELEFKENBENF N
Mtk A A AR BRI, 728K, B
M E I AR E MY £ A T ZE Natular G30 X USROG
CIFPEEA BT HRIACR (R B R . 72
ATETEKF, 10,20 mg/m4b B AR 2R AESE 2 Kk
7 80% ) I, F AR B4 14 K, T 40 1 80 mg/m*4b3E
B R L REIAE 80% Ll B, HBIZE 31K
REHER, ERERWE, AEEEAKP,FENR 105
20 mg/m® Al Ak 3R 40 55 40 FIT 80 mg/m® 4 FE L AH L,
Natular G30 X050 B FO5 R0 , BIFRiE. [FRE,
FEE T T Y ¥ AR | 10,20 mg/m? A HR 4 A 38R
2 M 2 RITHR > 80% , 40 F1 80 mg/m* LA AESE 1 R
IR FE RN >80% , 54 G T K BB RIR —(F2).
FEA TR A R , 410 ke 3] B v s ol d S S R P AR A 2
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Figure 1 The effect of Nawlar G30 on Cx. pipiens quinquefasciatus
at different doses in sewage and small body of water

435 100% B HIRHR . BT, £ R Natular G30
KRR ERGERMENARES, TUEA
10 mg/m?® B4 {3 £ 1% B R 4= 15 75 /K 40, 80 mg/m’ | &
IEFIIEE

2 ZREH Nawdar G30 FBUERELCE NHBEAR X7 M
4 o A AR A AR e ARl
Table 2 The effective duration of Natular G30 on different larval
stages of Haikou Cx. pipiens quinquefasciatus
ST HIEIEK iAW Lol: Ok

() S M RH R EE KEOHR
(#EaX) FrX) ) (BinR) (BaX) (d)

10 LI+L2 1 14 13 1 - >30
L3414 3 14 11 7 - =24

1 3 3 1 7 7 1

20 Li+12 1 14 13 1 - >30
L3414 1 14 13 1 - >30

#if 2 17 15 3 - >28

40 Li+12 1 = >30 1 - >30
L3+14 1 - >30 1 - >30

i 2 - >30 7 - >24

80 L1-+L2 1 - >30 1 - >30
L3+14 1 - >30 1 - >30

L4 2 - >29 2 - >29

B B E A AT R > 80%.

23 REAMNFEFZHFE2FAREFITEMEEL L X -
oo By 0 4 ) R P

2.3.1 St 3E V5 K AR B R I 4l HLRI I O R ROR
TEH TE TG 7K o, BOps R IS0 1 R RS 19 4 Ha Fn i
S 7F [ ¥ B Natular G30 SUBMEARR . XTF/ME (1.2
5 ) gl , B v B AL B 48 0 9B 2R FE SR 1 R B IR
100% , H: B 10,20 mg/m® Zh B FFAL 2 56 14 X, 40,
80 mg/m* AL HH FFEL BEMBELE R X TR (3.41)
i, B 10 mg/m? Zh BELH LR ZRTESE 3 RIT 1R >80%
Ah, AR B 7R 5 1 RIAB) RIFAIEHIZCR , R
A iE] 5/ k4 iR R . T TR, 5 1 RAELEE Y
JofafE, FREER T T 2 R EE R AR RS
U EER (B 2),

2.3.2 S/ 7K AR B0 PR AT AR Y 1 R OR
FESFET-RIYI BBk b, 4ok B AL B 70 B IR
AP R/ B — A BRI IEHIEUR . MR
LB 10 mg/m*4H BOVRR SRAESE 7 R IF IR > 80%5h , H
A3 MNEEHAE 1| RITHREI>80%, H R Z IR,
B, BE3A,20.40,80 mg/m b BHFEE TR
10 mg/m*FESE 13 RFF 4442 7SI , 0I5 [E 7T aB = 5l
PWERERNK, FREPLRE, kel I, 7 2 b
HEBE R, /NS BT £ R E R BRI R TR H
T % iE B FARE
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Figure 2 The effect of Natular G30 on different larval stages
of Haikou Cx. pipiens quinquefasciatus in sewage water
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(1) 7k 44ef8 pH {8 : A= 18 157K & pHAE S T & B 50T
B/NES K X R IR R T RE Z R R IVRE
P B R, B T A RS R . (2) 7K AR RY
B a B 5&FRTEYN /NI, 35T
K B A g, BB, K ORIRELE A, K
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Figure 3 The effect of Natular G30 on different larval stages
of Haikou Cx. pipiens quinguefasciatus in small body of water
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FIRRME TR AR T L EK, REMKE
HEZEGAERANGER, BREEEHMEZREmW, i #t—
RN RETRR, ESBRY e TR ZH
YE7K P PR £ 2R B AR SO, s B &, T
GO, W RARRERE,
20 AT BRI LIS A 2 AN BT
it 3 0 4 i 4h i, R 4h B BOHRBU R T R e 4l
o1, ARG B 5 Hertlein S5 015 A2 0 K B PR O BT
RER—N. BHARTRIOMER R, EREEX I
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WE, B RIS YR S IR U (DEET) Z [EAFFE M4 a1 A IR EEES YR F A S IR R R
W, FiE YRS  DEET &5 DEET 4 & 5 AT o B . S5  EMUEEDS 10 mg/LAT,
ot B3 SIS B L 3 [ P , 1000 71 100 me/L A7 SE33 3 1515 AT DEET AOYREE S 1000 710.1 me/L I, X B LG ICA 3%
BRI A, ALV RV FARE B s VRS 1| m/L VAL S 9 IE H 1 me/L 4 DEET 48 R & 4, 0 1S BR  RAT A R OB
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Effect of combination of ammonia and DEET on behavior

of Aedes albopictus
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Abstract: Objective To evaluate the interaction between attractant ammonia and repellent N,N-diethyl-3-methyl benzoyl
amide (DEET) used on human body and to study its influence on their repellency to mosquitoes. Methods Y-tube olfactometer
was adopted to test the influence of ammonia, DEET, and association compound of ammonia and DEET on the behavior of Aedes
albopictus. Results The attractant ammonia showed significant attraction for Ae. albopictus at 10 mg/L, but it had weak attraction
at 1000 mg/L and 100 mg/L. The repellent DEET showed weak repellency to Ae. albopicius at 1000 mg/L and 0.1 mg/L, but had
little repellency at other concentrations. The combination of ammonia (1 mg/L) and DEET (1 mg/L) at a ratio of 1: 1 showed
significant repellency to Ae. albopictus, while the combination of DEET {1000 or 0.1 mg/L) and ammonia (with the same
concentration as DEET) at a ratio of 1: 1 showed neither attraction nor repellency. Conclusion There is association between
ammonia and DEET, which can increase the repellency to Ae. albopictus. The study on association between human altractant and
repellent provides a new idea for the understanding of repellent mechanism.
Key words: DEET; Ammonia; Association; Behavioral response
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1 MREEE 1 EEPEOE K Z BT R R R

1.1 sk AR (Aedes albopictus) , ILTHH
HFRERRSHAESERERRAFEMRR,
TR B (2631)°C, MAXHBEE (70+5)%, 618
14 h/d, AFRKIENECE >24 hiy LK,

A% B AR 7R 7E K 400 mm., TE 300 mm . 5 300 mm [y
ISR, FMLEHERL 109608k . R AIMbE 4~7 d
SN 1 A HEME R H, R4 R AR AR 24 ho
12 BRASHEGEN KB, 5E>99.7%.57
From, REET RIS ; #ei i (DEET) , &/ >
034% , FIEBBATIEHERAR &K, T &
25%~28%, S HT4n , REET K EAEEER .

13 4Edisdhei s DEET /K ZEHR, &
JK 18K B, DEET RMEK M 4F S A TT/K 2B
T, FREMR 4 1000,100,10, 160 0.1 mg/L,

14 REBEAZEAAHMNETES UYRBREM(SGR
Geier and Boeckh, 1999 £ #93& 1) I R 11 B X 4E
YT RRRL . Y BN K 20 om, R ImHE
HEWE,2H£YEK30em, RIFE2MERE. &
P P R 2 U ) R R — i, IR el TRAT R
REARERE., ESREARMEZN, HEKRHE
E | R W Tt 2 e U R X i X oY 31 B sct O | L R e .3
39 150 mY/min, MIAE AIRE (27 £ 1)C, AR E
(70£5)%.

1.5 AHRALA-h st REAT A H R SCIRRTIERRIL
A AR EREE | hAER ., SLIRRAARLE,
F14:00F746,18: 00450, MEatEabisr3 4, 54
1040EE, WEdRE, plinE 10 W b YiE
W EELE (2.5 em X 5 em) RN % 2 77 (AR RIHE 4%
IBIAZE RS, BEER 1 AHRRRAYRIE
EO L, NS min WAYE—EHE, 5 min Z BAEEHR
BN N o BT — IR I BB — K IB4R, TWE 5
R, A% Y BB A9, AT R LT Exa g
AT, IHRE—E (10 R) G FZEEKEE
Y EVE B Z B, FR T R T F—45E,

1.6 #BEHA SLIRBIEHANOVAIT, WERSE
it R L HNEIER LSO ITEE E . P<0.05R
EREGIEE L,

2 & R

2.1 AALEMGLAFRATHOY R NRITUE
H, SEIR AT A I 0K 2 BEXT A R BT R MR i
Giit B X HICK Z.BE R LIAYE R DEET . DEET 5 &
HogE A TE A

Table 1 Behavioral response of Ae. albopictus 1o absolute

ethyl alcohol
BE(R)
il FR el o R AR
1 3 6
Tk ZEE 1 I 5
0 3 7

22 AMQuARAANYE AR2ATUEFH, & |
ZEYRFE 7 1000 F1 100 mg/L BHE 51 EEH . 23K |
B 10 mg/L B, AbFH4E I B p) B RA BRI R MEL 15 |
WEEE, MARM 4 HRE D, EXT B PRE515E
SRR 2 vk B OB TR O, U R R H B BB B |
W B KT . 7E 0.1 mg/L ¥R R, X R FNAR |
R LR B e R b IR AR I BB R AR
. EEWA N 1101 mg/LNSIEER S RERZ |

AZERTHITER L.
®2 BELFROTEIT R LR

Table2 Behavioral response of Ae. albopictus to ammonia

el mE W BE(H,FEs) i
() () (mg/l)” ghameg 8B4 FRE4A

10 3 1000 5.67+0.58 2.67+1.15" 1.6710.58" 19.500
10 3 100 4.67+1.15° 233%1.15" 3.00-0.00° 4.875
10 3 10 6.33+£058 2.3311.15° 1.33+0.58" 31.500
10 3 1 4001000 233%1.15 3.67X1.53 [.909
10 3 0.1 2.67X058 333058 4.00£1.000 2400

B < AL S TRE 1071 1000 me/L MEBESEL HoE, P<<0.01; B. SRR |
£8 1071 1000 mg/LIEEL VAR, P>0.05; a. SABLAFRE L 100 mg/L |

HeRPLE LVBE, P<<0.05; b, SR ELATAA 100 me/L e BELE HHAY, P> 0.05,

23 DEETX @& Fsirhe¥-a MR3ITLUE |
H, DEETZE 1000 #1 0.1 me/L ¥R BE A — 2 BUBRMER |

SR HRPE 7 1000 mg/L At &b HH 28 4 ok BB iR B B/ ME
IR LR AT . TEVREE N 0.1 mg/L R, X BE 40 L Y

$oi R B E, R SESEN Y/ ME, 7E1000 mg/L |
B 1 mg/L i 4 MYREE R, DEET bR AR B B |
% DEET H¥e N FETHE AN , AR %) BRLE AU iR p |
% DEET FY T M , R R BB R SR e B |
AL IRA K, JLP#F, DEET# 100,10 #11 mg/L |

3R R IREHE I SXTRAZ MZER TAHEE X

24 £ DERTHARGEFBAT A Hrh MEd |
T AE S, R TR 5 MR B R AN N B R
R E AT R TR, W EE DY 1000 me/LIFA R |
HEE B /ME. N 1000 mg/L BT X B FIALE |
LRI BB R . 7E 1 my/L B9YRBERY , DEET |

A PR b 3 AE 5 R HR A 25 R R 4RI 2R R, AU

DEET 245 , 3132 11 01 B a9 SRR, DEETZE

1000 F1 0.1 mg/L FY¥R B 7 — & RYBREAR , &M

|
il
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DEETHSJE X 2 MR ERIGIE 53 RAZEF L NI IFEHRAR.

FHREEE N, TEBR 1 mg/L A 44V BE , 4b TR R0
2 ARG,

%3 DEETX ASFEIFT IR SR
Table3 Behavioral response of Ae. albopictus to DEET

w EER VR (R, zEs) -
(H) () (mgLl) sb@ms sthgdE  RRREA
10 3 1000 2.67+0.5%8 4.67:41.15 2674058 6.000
10 3 100 3.33+1.15 4.33%1.53 233+058 2250
10 3 10 4.0041.000 4.00£1.000 2.00£0.00° 6.000
10 3 1 433+1.15 3.33+1.53 2.33+058 2250
10 3 0.1 3.33+058" 5.00+0.00* 1.6710.58° 37.500

W A SANEE B R R 4H 0.1 me/L iR BE4H LhEE, P<<0.01; B. 5
FREEA0.1 mg/LIRIFH IR, P<0.01; a. SRR R4 10F11000 me/LIE
o8 |4 #E, P<0.05; b. 4L TH4H 1000 mg/L HE FF 41 S5 RS REEH 1000 myg/L ¥
BEH g, P>0.05,

%4 S DEET &% AE PR T A R AR
Table4 Behavioral response of Ae. albopictus to association
compound of ammonia and DEET

L BHEY WE HH(R,zEs)

(R) (W) (mgll)  gbums SHBE  ARENE i
10 3 1000 3.67+1.53* 5.00+1.00% 1331058 8455
10 3 100 3.33%1.53" 4.67+2.08 2.00:1+1.000 2.087
10 3 10 3.67%2.31" 3.6710.58 2.67X2.08 0.300
10 3 1 2.00+1.00° 4.67+1.53" 3.33+1.15" 3429
10 3 0.1 20021000 400+1.73* 4.00+1.00" 2400

T A SRR 1 mg/L IR PR320 1000 me/L #R BEAH ELHE,
P<001; B. A ¥4 1| mg/LIR A5 AR MH 1 mg/L¥REEL LWL, P>
0.05; a. ZEFH2H 0.1,10.100 my/Life BF 4 5% R2H 0.1, 10,100 mg/LHBEAH
BN 0.1,.10,100 mg/LIREH L4k, P>0.05,

K

FATRTER AT SN E B R T B 5
WEEE T 34 S DEET Kk 2R B4 &4 Z A 7EAE
SE1ER, BN B R E R S A S i AT 4R
AU A ER AT N A d R A 20T T A
FE A — WIS . AR Y RS
KT BSR4 . DEET X DEET + & M1T R KL o
TE 10 mg/L B9 AR, B3] HEURICE & BAY5 [
3, 7E 1000 #0100 mg/L KI3E A F MBS EAER .
A g% 2R R AR AV R I LY S 3% I (Anopheles
gambiae) T8 £ FRMFEIRE , E0HZERE T
VM 2y 227.8~1700 mg/L, T 7E 1 F1 10 mgy/L B X3
BIELL (Culex pipiens pallens) B BE 5 FHIEA el
FEEMT Y —R AR —ERTBE
Hi,10 mg/L & 7K 4 10 mg/L R iR %ot 9 2, 2 i A R L A
FIE/E AU, SRR B 0.017~17 mg/L 1 3 pg/min
HIZLER S U R A M B A e 4 B AR (Ae. aegypti) B
—ERSIHBIERD, G4 BRI EEREIRTE
YER MR R Seaass 5, 7T LATE A R4 B 7R IR) 0Fs

] — 4 B A A TR B R S i A P R R R 2
5, ATHEREFT DEET ¥ARMERTE 1000/10.1 mg/L
TV B I i SR O B S MR R B 8. A
HAUBFEE 3 B DEET 7E 7.6 X 10°~1.2 X 10 mg/em® %}
e B AR % B RS 1 B1ERY, FTLIE i DEET 7E
R EER AT B IR, YR R AR I 51
B, BAMERAE IS TR, DEET B—ME 15,
TEAT TETE ARAERT , EALE—FS | s, TikE
2% 10 000 %49 DEET B2 I i — e R, B MWk
30.1 mg/LAT, Zh3HE i gk B SR IREE R B
BN, XS R R R BT B AR B,
DEETYE 0.1 mg/L Y& B I Uk bk ek R B . FEf4EsEIe
B, A TSR R, STEIRA LT AR

IR 3Bk (b & i B ek 4 P B, of e b A A 35 1 5 [552K
B HES ARSI L-FLER IR . SRR R
FEAERT, Tl B SR B s 25 [ i 9 5 135
RN, ARSI BRIl AE5 i, DEETTE 1 mg/L
YR BRI, 95 F T H IR SR, T DEET 5845 8 /5
72 1 me/L IR , BB & 2B (W ERKEHSOR , AT LA B
URBEA NS B A S X IR T R R M.
DEET 54845 -& 18RI 7E 1000 mg/L I, % HRZE A
B R SRR A OSCEHEAHE25R  DEET S0 -
VEFTE 1000.10F10.1 mg/LYRERLARLIER. TR
BPE R HITE L LR, RBUX — 5 R R IR R ]
fig2 DEET.DEET 584 & WA RN B R
o B R S | AR TR, YR R R, BT
MR E S AR MR REAARER.

1 DEET 45 & BT 50 45 3R SRUII T A% Bty
MR AR SR EEEY, #E— B A — R
BEVLE B DEET A5 [iERFEEA S, BM
B A TS W IEBE A BER W LRI,
g A TR A ARG LT FE,
DASE IR A MBI SRR 5 5 Ak S 4 S 1E M
BB BRI IT FBEF LA AR R R R

S 3Tk
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Preliminary studies on infection of Wolbachia in mosquito populations

in Guangdong province, China
LIN Li-feng, WU De, ZHANG Huan, KOU Jing, ZHOU Hui-gieng, DUAN Jin-hua, WU Jun, LIU Wen-hua
Cuangdong Center for Disease Control and Prevention, Guangzhou 511430, Guangdong Province, China
Abstract: Objective To understand Wolbachia distribution and genotype among mosquito populations in Guangdong.
Methods PCRs were performed on mosquitoes from Culex, Aedes, Anopheles and Armigeres based on Wolbachia wsp gene, PCR
products were sequenced and performed phylogenetic analysis using molecular biology software (Mega 5.2). Results Twelve
samples were positive on Cx. pipiens quinquefasciatus, Ar. subalbatus, Ae. albopictus and unidentified Culex, 11 of them were
successfully sequenced, phylogenetic analysis revealed they were divided into 5 clades belonged to Wolbachia supergroup A and

supergroup B. Conclusion Both supergroup A and supergroup B were delected among Cx. pipiens quinquefascialus,
Ar. subalbatus, Ae. albopictus, but not in Ae. aegypti and Anopheles sinensis samples.
Key words: Aedes albopicius; Anopheles sinensis; Culex pipiens quinquefasciatus; Armigeres subalbatus; Wolbachia; wsp gene;

Phylogentic analysis
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Table 1 Informations of collected mosquito samples
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¥ M. 2000 bp 4 T REFME: I 1~16. 771 wsp 265 4 PCR 41
1 PCRA Y wsp B 19%5RIETEEER R Tk

Figure 1 19 agarose gel electrophoresis
of the amplified wsp genes
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%2 WY Wolbachia wsp LB R
Table 2 Informations of the amplified Wolbachia wsp genes

i RIS RENE EEaw TaLe Conbuk

(bp) B
DG13003  JR3E  2013-08-28  [TEERUX 608 KJ140135
GDI2016 TR 2013-06-18  FR3EITL 608  KJ140134
DYII3l5  BAYL  2013-08-26  BRIEITE 608  KJ140131
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GD13013  TUHE  2013-06-18 BRI 602 KJ140125
DGL3009  ZREE  2013-08-28 [AEUPIX 602 KJ140132
CDI3L6  FiE  2013-06-27 PRI 602 KJ140130
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1 DC13013 (Culex fatigan)
100 '\Anastrepha fraterculns {EUG51895)

Culex pipiens (EF539842) Supergroup B
Clade I

4t CD13116 (Armigeres obturbans) T
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GD130098 {Culex fatigam)
GD13101 (Culex fatigan)
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5
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GDI3002 (Crlex fatigamn)
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Figure 2 Phylogenetic analysis of Wolbachia wsp genes
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Study on insecticide resistance of Culex pipiens pallens

and Cx. pipiens quinquefasciatus
ZHAO Ming-hui', RAN Xin'?, LI Chun-xiao®, ZHAO Tong-yan"
| Anhui Medical University, Hefei 230032, Anhui Province, China; 2 State Key Laboratory of Pathogen and Biosecurity,
Institute of Microbiology and Epidemiology, Chinese Academy of Military Medical Sciences, Beijing 100071, China
Corresponding author: ZHAOQ Tong-yan, Email: tongyanzhao®126.com
Supported by the National Science and Technology Major Infectious Diseases Project (No. 2012ZX10004-219)
Abstract: Objective To determine the resistance levels of Culex pipiens pallens and Cx. pipiens quinquefasciatus from different
regions in China to commonly used pyrethroid insecticides and to provide a scientific basis for rational use of chemical
insecticides. Methods The filter paper contact method was used to determine the 1 hour knock-down rate and 24 hour mortality
of adult mosquitoes exposed to 10 000 mg/L deltamethrin and 10 000 mg/L. permethrin. Results The 24 hour mortality of
Cx. pipiens pallens and Cx. pipiens quinquefasciatus from three provincial regions in China were all less than 80% when exposed to
discriminating doses of deltamethiin and permethrin, so all the mosquito strains were defined as resistant populations. The
24 hour montality of 7 strains of Cx. pipiens pallens exposed to 10 000 mg/L permethrin were all less than 50%; the 24 hour
mortalily of 13 strains of mosquitoes exposed to 10 000 mg/L deltamethrin ranged [rom 1% to 66%, showing different resistance
levels. Conclusion Cx. pipiens pallens and Cx. pipiens quinquefasciatus from three provincial regions in China have all
developed high resistance to pyrethroid insecticides. The development of insecticide resistance is closely related to the
indiscriminated use of pesticides. It is critical to use insecticides appropriately, imperative to monitor the susceptibility, and
advisable to develop and apply resistance management taclics.
Key words: Culex pipiens pallens; Culex pipiens quinquefasciatus; Deltamethrin; Permethrin; Insecticide resistance
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O FEHE T FHITFIRAR , 45 23R Ik AIRE S, 2%
LISR, BT S . ©FIREEE L, L 8% %
WK BRREER (2542)C, MR E 60% ~80%HY
FREN, @214 hGRERHBNFETERTEER, T
=R Ty <
14 H4Eadm B T-FR<S5%ILFRKIE ;X R
ToBRTE 5% ~20% 22 [8], Fil Abbott AR HEATZIE ; % HR
FETZE > 209 J R E

FET-ZR=FE T Bt B X 100%

BEEFET- % = (LIS RSB T2 — W R FE T8 )/(1— 3 e
AFET-ER) X 100%
LS Halik AHZHHETHRNIETERE
98% ~1009% F AN EE (S) ; FET-ZAE80% ~97% N
FTREDUEERPEE (M) ; FET- 2R <80% MR M FEE(R) .

2 # B

21 ke fprd FARMEKKEOERIEEE
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1 AT 10 000 mg/L IR FAGEEF 10 000 me/L A5
1hibEZEE 24 W TR NLFE1.2,

#1  HE 3G (EHTYEPEBNERE RS
% 10 000 mg/L IR A BEPLATIE T S5 R
Table 1 Resistance of adult Cx. pipiens pallens and Cx. pipiens
quinguefaseiatus from three provineial regions
of China to 10 000 mg/L deltamethrin

#AE 1h Lh ~ 24h  24h o
KK B RS SN R R ETE G
(R (R) (@) (R) (%) ’

SLIE BOMERERL 149 149 100,00 148 9933 S
ARl WMEEN 149 101 6779 29 1946 R
2] WHEEM 147 129 8776 70 4762 R
B WPk 148 116 7838 77 5203 R
i WPk 150 106 7067 68 4533 R
FE#E  WEapsE 146 118 8082 80 5479 R
R WEBER 150 130 8667 99 6600 R
JRis WEES 149 102 6846 37 2483 R
MEOTHHE BUBESR %0 14 1556 1 111 R
WOWELL Bk 152 132 8687 73 4803 R
ik FrflpRby 141 111 7872 67 4752 R
=% TSI 147 125 8503 67 4558 R

bagii:te) WREELR 146 0 0.00 6 4.11
gl BB 144 1 0.69 0 0.00

%2 HE A CERETT ) RERBAECT 10 000 mg/L
SIS AR
Table 2 Resistance of adult Cx. pipiens pallens from three
provincial regions of China to 10 000 mg/L permethrin

e 1h 1h 24h  24h .
FAHERK  hRh M EEM EER B R gg;ﬂ
() (R (%) (R) (%) L

SUReE BOEFEEY 150 150 100.00 147 98.00
AR REAELY 147 110 7483 50 34.01
I MREFER 146 121 8288 65 4452
B¥ Ml 98 77 7857 43 43388
hs  HEER 150 82 5467 35 2333
HEE MG 145 105 7241 61 4207
R WEFE 148 97 6554 25 1689
Y BWEESR 150 93 6200 36 2400
MR MREPEI 147 0 0.00 1 0.68

= = B

22 MBS REFTAETENIRELS 2N, B
FIEE I 18 2 i T 4 YR U3 e A S B R O L
2R B BE TR E(R) o #5R 7 HRIR G I
it 10 000 mg/L SL3EHERY 24 hFET-HE <50% , T FH X
SR AT, T 10 000 mg/L IRFASER BT
PEEA—, 24 hWFBT-FR B 1%~66% A%, MO
HER PR A B , 24 WAL 3R 1.11%,

3 W i
AR A, R AL E KRR NERE
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IR % 5 B AR USSR E TR E R
B P M o P 0L % SR A R 2 2% T BEAT T EL B
. HEE, R T SRSk E R
FEISeT A 2R AFRE A S T A S ER Y B R IR
S 7 RR R FEISON 10 000 mg/L B 351G 24 h FL T
5 <<50% , VA b 3 B 9 6 P AR B 0 A 3 LU b U
K, dbB el M e P K2t a0 XK e
16 5 VT Jb 48 15 A8 TT Yk (0 PR SO 25 1 Lh A HAl B X
B 24 hFE TR N 16.89% . - Hi FAR BUR IR EAE
BE PR S (EAR X B AR —, O3S
B PRI A PLZE BT, 24 hFET-HRUN 1.11%, IRE
FES LA BCAREER . MeAh, LR A S XA
ATk 45 R T B3 0 B 25 AR T , 24 hIE TR
TE 20% 247 3 Fo b K i s o YR B R A B0 Zh 1 ESX
IHRMEAIE, 24 hFET-RIE 45%~66% 2 8] . BURHTEM:
ity e A R L A 2 R AR B SR I BT R R
2B 5 2% B R O PR R B HDARE, SRIRAS SRR
W AT A A A IR TE LR I AN T - X L Y
B R B AR . 4B RCRIE IR A S HRY
TGS LG , BRI TR P I, B T
gy sl R 2 MR , TE s 30K R4 R LR A 2% Rl ge
AR, AR 2R, B K B R — ek A —
ez MR TS RGO R SRR E
R, AT (A M E A . R BRI S AR 8
PESFNE D, TR EIER IR T e AR R A IR ST

o EE GEE ST AR FAER . b BT/R
PSRRI E AOBTST (R BERT LR RF AT A, LUSE
TR — 2 B IEBHARA R LSS
AR R E, RGN, R R L E AR R
B, Wi B B I AR PR AL 2 AR

SR
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Abstract: Objective To study the mosquito population dynamics in different microenvironments of the same region and to
analyze the relevant factors contributing to the differences in mosquito population dynamics in downtown Shanghai. Methods
Five mosquito - moniloring sites were set according to the geographical distribution in the park and grassy areas of downtown
Shanghai (People’ s Square and People’ s Park) where mosquitoes were frequently encountered. Adult mosquitoes were
continuously monitored by CO. trapping method for more than 220 days to determine the differences in mosquito population
dynamics at the five monitoring sites. Results The 224 days continuous adult mosquito monitoring showed that the number and
density of adult mosquitoes at the 5* monitering site were 9737 mosquitoes and 43.50 mosquitoes/day + machine, significantly
higher than those at the other four monitoring sites (P<C0.01), and the adult mosquito density in the People’s Square was
significantly higher than that in the People’s Park (29.80 vs. 11.13 mosquitoes/day - machine; =—-5.552, P<{0.01); as to the adult
mosquito population, the constituent ratio of Aedes albopictus in the People’s Square was significantly higher than that in the
People's Park (25.32% vs. 9.54%; x*=187.923, P<0.01), and the constituent ratio of Culex sritaeniorhynchus in the People’s Park
was significantly higher than that in the People’s Square (18.46% os. 2.77%; %'=187.923, P<<0.01); Cx. tritaeniorhynchus was the
dominant species in the 2* monitoring site (constituent ratio 48.55%), Conelusion The mosquito density and population vary
significantly in different microenvironments of the same region, which may be attributable to such factors as breeding
environment and human disturbance. The surveillance and control of Cx. tritaeniorhynchus should be implemented in downtown

Shanghai.

Key words: Microenvironment; Mosquite surveillance; Population dynamics; Downtown Shanghai
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IR SRR L, 3 R SRR MO N,
Wit S B AT Z BN R (2R JEREL R
VR EIBRIRANY , REE SRAE LRI, BCRAE gt
FEA BRI FAT B E AR K™, R a
LR R ERE L. HFERFE—XEARE
F14 5 0 e v i R Y 22 B, 2012 4R 4— 1L A
FELETROCREARSHHARAERRERES

AW A, TR HR SR ) A 220 d B HESE T S
uJEFﬁLo

1 #R5FHE

1.1 ARt BETEBRATRE 12148,
b4 310237, Z FITE R B IR VT S5 AR 3T AR S e L
PO KT KR E T HX R T AR RRAT
WK, SARBA, ETHSE 157 C, EFHERE
1087.3 mm, W TS BEAFHTE RS , v F LI HES".
“TIIG OB R, SEEERAIE, FEM KRN
T B EARMEN P OEE,

i 3 s R L N N L A
W, U F T EER AR R A RAE KIEEN
Wl . BT LER RO, AR HEER
3% 14 75 m?, B MA 17 m RS SR TE
Rk 8 7 m?, e — AT SOk 35 L Tk — 1A R
EkRT 5 ARAEEEART %, BHWAR 1007 ',
A DA S 3, AR N SR E AR ER,
FFEA I 1000 m* B A THIFNGEN , 3 A A TSR
BB B p B2, AR LR A S
12 EBREH  COIMBAHL IR F RS, BmEl),
g BT AR A EARE R4 R ; MOTIC SMZ-168 {4
= B, F e (E ) EF S REA RAT %
FiiT4%,
1.3 B EEER
131 WBWARE ZERBLEESMEWS AR
AN TR H IR TG R R KRR 3 IR (1~3 5 B
S 1B AP R RPET ;2 S EERS3 T
ERHAREEM) AR BERER EEERE 2T
Wl 5 (4.5 B WS A 4 B S T BB 5 5 R
Sl AR
132 B 4B TRENHATAE,§H224d,

77 1 M S B A W S B I, SR PR COLF UL
HMIJ% 24 hEESEFEHLLET , R IEA R WL AR B R Y
COS AR (8 L) 5 R, FHESE 10 REH.
14 %3t am  BIss R A SPSS 1.0k F#AT
G404, THEEER L SRR R LR , 30 TR
FESRHCINAY BY Kruskal-Wallis H Mt ; RO Bt ER

J One-way anova 722 43 Hfi fl e 80, P<<0.05 ERE

BHEEIEE
2 & B

01 AEMAEREEEERAEY 2012F4-11
H (224 QA RS HHARA I K4 5 20 826
FL, Horh b 19 563 B, i 1263 K, J\E/AEHXEE.

| ~3 B 43 BRI 2427 2009 #12951 H AR

BRI 4.5 S Wl 5 4 Bl 3612 719737 K

i A BN Y 3/ S A R RSTS84 2 HE

R T B R IR I RS EE TR B AT SR
BIR, 558 s A R 158 9737 A
4350 /(- &), & THA 4~ ER AR D RA
One-way anova 77 22 438, LA 5 % M1 Jogyo o g Al
Dunnette TS BT HLE: , 45 R BN 1~4 s
I E R B R T 5 S U 5 (P {H 43 7 2 0.000,
0.000.0.001 F10.002) , 4 Wil o5 B9 B0 = b B £ B
Erh7e6.7 B, 145 Wl A i e g R v e ) e B
726 A b A (29.70 #135.30 R/(d- & )),2.3 55
W) A e o R W M B AE 7 A g (4 3 O 42,60,
30.60 F191.40 H/(d- &)1, 10 A R T E & i S BUE
WA EA(ED. ARTGEARAE KIS
i T 2T Rl b SR ARSI A ¢ A B T
Wi, R ERART G ATERER T ARAE
(t=-5.552,P=0.000),
220 AEBERERBABEHEHN 201248 HTINF]
b R AR AT 5 % 2 JZE I ( Culex pipiens pallens) (BEX
& BE IS ( Cic. pipiens quinquefasciatus )} FISUHFE (Aedes
albopictus) . ZH7 Wk FEIY ( Cx. tritaeniorhynchus) \ A%
vy (Anopheles sinensis) 1§ B & B (Mansoniini
uniformis AR 1 R, REFRPFIH) (£2),
e N RAE B 3 S FIA R 0 24 SRR
T E IR RSO  RE B ER B D EA
A+ D= N/ N X 100 CEE A Nowoe R UL H B B9, N
s BRI Rl AR , D> 109 R, SR BN,
N B A A S 3 € PR A = R R A, AT B
4381 71.83%71 18.46% (33 D> 10%) ; NR S L%
SR K 36 €0, PR ORI 1 S0 B, M AR P 43 T DR 71.75%
#125.329% (4 D>10%) ., £ Wi, AR AL
BB EEE T ARAB(=187.923,P<001),
ABRAE=#REIMRILEESTAR B =
187.923, P<<0.01) o %5/l dpr s F e e S e 2
Ve gl 3E 4T SR BN A B9 Kruskal - Wallis Rz 56 , A5 ) M
AR R BT E R A RITER L (=
P<0.01),

187.923, |
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Table 1 Monthly densities of adult mosquiloes at different monitoring sites in the People’s Square and People’s Park
in Huangpu district of Shanghai, China
AR AR E
- 154 285 35S Bit 455 5EH i

B oen B oex BD ee W e B e B§ e B0 e

483 TA 23 230 16 160 23 230 62 2.07 42 420 117 11.70 159 795
/it 23 230 16  1.60 23 230 62 207 42 420 117 1L70 156 795

58 L% 62 620 19 190 50 500 131 437 136 13.60 366  36.60 502 25.10
Fh] 77 110 37 370 87 870 201 6.70 255  25.50 008 ©00.80 1163 58.15

TH 171 1555 61 555 112 1018 344 1042 184 1673 641  58.27 825 3750

E 310 10.00 117 3.77 249 203 676 1.27 575 18.55 1915 6177 2490 40.16

68 LHHA 297 2970 179 17.90 225 2250 701  23.37 276 27.60 723 7230 999  49.95
ey 150 15.00 127 1270 258 25.80 535 17.83 353 3530 771 77.10 1124 5620

T4 181 18.10 73 7.30 212 2120 466 15.53 142 1420 484 4840 626 3130

At 628 2093 379 1263 695 23.17 1702 1891 771 2570 1978 6593 2749 4582

78 LA 165 1650 144 14.40 195 1950 504 1680 205  20.50 875 8750 1080 54.00
i) 127 1270 426 4260 306 30.60 859 28.63 186 18.60 914 90140 1100 55.00

A 139 1264 421 3827 303 27.55 863 26.15 136 12.36 801 72.82 937 4259

At 431 1390 991 3197 804  25.04 2226 2394 527 17.00 2500 8355 3117 5027

88 @ 113 1130 55 550 99  9.90 267 890 40  4.00 252 2520 202 14.60
126 1260 57 570 57 570 240 8.00 90 9.00 470 47.00 560 2800

THa 126 1145 67 609 64 5.82 257 179 94 855 614 55.82 708  32.18

it 365 1177 179 577 220 710 764 822 224 7.23 1336 4310 1560 25.16

9H L@ 116 1160 32 320 64 640 212 707 157  15.70 231 23.10 388 1940
) 80  8.00 77 170 84 840 241 8.03 146 14.60 175 1750 321 1605

! 7 720 65  6.50 139 1390 276 920 202 29.20 238 23.80 530 26.50

At 268 890 174 5.80 287 9.57 729 810 595  19.83 644 2147 1239 2065

1087 kfy 66  6.60 46 460 71 710 183 610 120 1290 173 17.30 302 1510
FE 108 1080 88 880 169 1690 365 1217 266 26.60 318 3180 584 2920

TH 155 1409 71 645 208 27.09 524 15.88 341 3100 322 2027 663 30.14

A 320 1061 205 661 538 1735 1072 11.53 736 2374 813 2623 1545 2498

1R k4 43 430 25 250 87 870 155 517 96  9.60 166  16.60 262 13.10
G| 19 190 0.80 20 290 56 1.87 34 340 9  9.60 130 6.50

T4 1 110 5 050 19 190 35 117 12 120 82 820 94 470

Mt 73 243 3’ 127 135 430 246 273 142 473 344 1147 486  8.10

& 2427 10.83 2099 937 2051  13.17 7477 1113 3612 1613 9737 4350 13349 29.80°

Ik a. %P One-way anova, -5 5 1~4-8 SR LLEZ, P<0.05; b. 1160, 5 A RAE L#, P<0.05, WEHAL: RI(d-5).
F2 FETEEEARSHRARAERRE SN SRS EH R
Table2 Constituent ratios (%) of adult mosquito populations at different monitoring sites in the People’s Square
and People’s Park in Huangpu district of Shanghai, China
ARAHE AR
b 155 258 35 Bt 455 5% Bt
R OMRE O BE ML S WM B M %‘&E MWl BE sk e Bl

(R) (%) (Ry (%) (H) (%) (R) (%) H)y (%) (R) (%) (R) (%)
Bt R 1839 75.77 952 4535 2580 8742 5371 71.84 3068 8494 6510 6686 9378 TLI5
EEgHED 468  19.28 125 5.96 120 4,07 713 9.54 465 12.87 2915 2994 3380 2532
SWMRES 115 474 1019 48.55 246 834 1380 1846 73 202 207 3.05 370 277
rdigay 4 016 3 0.14 5 0.17 12 0.16 6 017 15 015 21 016
&t 2427 100.00 2099 100.00 2951 100.00 7477 10000 3612 10000 9737 10000 13349 100.00
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=HEEEEE RO RR 5 A T R R, ]
b\ RANME] 2 5 S SO P R (1019 R, 1
REE R 48.55%) o 5 5 1 5 B = AR R A M S
BN AR ATIC A, AR BN, ARAE

A 3 A W A 3 A B A A B L > 30.00% , K 2 5
SZET7 AR RS A L T >50.00%, &
MR AR 7 A R TR, 2B AR HAE 7 A Ak
5] 91.55%(%3),

®3  EEHETEEE S UNE SR ELGE A SR R

Table3 Time distribution of adult mosquito density in different monitoring sites

ARAHE AR S
i 184 284 3K Bt 425 SEH C R

WR AR MR WL SR MRk 8@ MRk SR AR BE MER BE Rt

(7 (% (R (%) (R) (%) (R) (%) (F) (%) (R) (% () (%)

40 A 0 0.00 0 0.00 0 0.00 0 0.00 1 238 0 0.00 1 0.63
5A IH 0 0.00 2 1053 0 0.00 2 1.53 0 0.00 1 0.27 1 0.20
H] 0 0.00 1 2.70 0 0.00 1 0.50 0 0.00 0 0.00 0 0.00

T4 0 0.00 0 0.00 1 0.89 1 0.29 0 0.00 0 0.00 0 0.00

68 LA 0 0.00 1 0.56 0 0.00 1 0.14 0 0.00 0 0.00 0 0.00
Lk 0 0.00 0 0.00 0 0.00 0 0.00 v 0.00 0 0.00 0 0.00

T 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 2 0.41 2 0.32

7R LA 5 3.03 63 4375 13 6.67 81 16.07 3 1.46 18 2.06 21 1.94
did] 41 3228 300 9155 105 3431 536 62400 22 1183 123 1346 145 1318

T4 37 2662 376 89.31° 92  3036* 505 5852 20 1471 35 6.87 75 8.00

84 kA 6 531 31 56.36° 6 6.06 43 1610 5 1250 16 6.35 21 7.19
Gk 3 2.38 21 3684 4 7.02 28 1167 2 2.22 8 1.70 10 1.79

Ta 4 3.17 41 61.19° 8 1250 53 20.62 7 745 21 3.42 28 3.95

9Ad LA 2 1.72 9 2813 2 3.13 13 6.13 2 1.27 22 9,52 24 6.19
g 11 13.75 38 49.35" 4 476 53 2199 4 2.74 17 9.71 21 6.54

T4 3 4,17 23 353% 5 3.60 3l 11.23 2 0.68 4 1.68 6 1.13

0 LA 3 4,55 18 393 4 5.63 25 1366 4 3.10 8 462 2 3.97
g 0 0.00 5 5.68 2 1.18 7 1.92 1 0,38 2 0.63 3 0.51

TH) 0 0.00 0 .00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

1A L& 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00
R 0 0.00 0 0.00 0 0.00 0 0.00 ] 0.00 0 0.00 0 0.00

T4 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00 0 0.00

& it 115 474 1019 4855 246 834 1380 1846 73 2.02 297 3.05 370 277

Vi o H I He S i b R RRR R L 5 b FIRR B> 30,009 ; ¢. HIE kG >50.00%.

3 i #

EHTH AR %S5 ARARE KIS 2012 T R A
FRASC I, 5B P 24 h S (]RGS e eI , 4 T B (8]
- B92s B HART Wi 45 R ARSI s LA, AR SR AT Y CO,
SR AT A A T IR IR B AL Y CO,, FI BT CO,
g i ) PR B AT IR B (A R
M4 R BLAE MERR T, TT R B 2012 4F T Al
R E B A R RO R AT A B,
[l — X388, 5 4 s ) o5 By B 8 B R RSP R A
25 JF B MIREE A 25 AT AR B A A 5 B R B
He AR R BRI
3.1 AR MRS SR A R B A B AR RE ST
ARAESARITHHEMAL, 458 TAEMAR
SRR TR AT | BRI R A AL R — KR, SE AL B ThBERY
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Study on fuzzy evaluation of tick-borne diseases based on Matlab
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Abstract: Objective To explore the fuzzy evaluation based on Matlab and its application in the quantitative risk evaluation of
tick-borne diseases. Methods The coniferous forest, mixed coniferous-broadleaf forest, and meadow in the Weizigou forest farm,
Dongjingcheng town, Heilongjiang province, China were selected as three habitats for investigation. All ticks were manually
collected with white cloth flagging. A thermohygrometer was used to record the temperature and humidity. The fuzzy evaluation
indicators of tick-borne diseases were collected, and the fuzzy inference system was created to assess the indicators. Results
From May to July 2012, the analysis of survey data showed that the risk score exhibited an overall downward trend, with a
maximum value of 60.0, which indicated a relatively high level of risk, and a minimum value of 10.3, which indicated a low level
of risk. In May 2013, the analysis of survey data showed that the risk score was 85.5 for all the three habitats, which indicated a
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SEAERTIAI N 201248 5—7 A 2013485 5, B ARA 1K,
12 Fi#& SRR AR E R
TR s BB BT, TT AR b P
B SRR RS, — R AT,
T R S L B FRAERIALI L & RPN 45 R L IR
A5 AN HTET T LB Matlab 7.0 B4 AT R TCE
Matlab-fis T RAH LI,

121 AR BEhE AR R R
i LA UG , BB it SO B B 6 O U T/
i, F—A G Rl—AE5m, HE JREBREHE. B
W BRI AR ALR, B U={U,0,, 0}, 2L
RS TES ARV,

122 WEENEE B E RS 0r E
5B M A E A RIBE R 15~25 C BN
50%~80%"*, FE G WAREIE AR BEN TR EE,
RFE 1, Vlatsinfee g% ETRNFREKYF,
(a>a+s) ABKFE, (—si, aits) AP AKE, (a<
ar—s:) AT AR P AR KUV i R B
V, BRI AR, B o AR R (A O 0~
100, %430 44, BN V=1V, V2, Vs, Vil , 53 IR R AR IR
P F 4 IR v A TR R

F1 OREGBERRESR

0 x-<..D4
waar(x)= Dx—;—% Dy<x<<D:s
— 4L

1 x2=D;s

1.2.4 TEHEEN R DA R R O
W0 B, A T S B RE R . BRI — AR

#iA: IFX=A AND Y=B, ;

M 1: IF X=A, AND Y=B,,---, THEN V=V,;

HM2: IF X=A4, AND Y=B,, -, THEN V=V,;

git.v=2

ABFFTRE A IR AR A 34, BV ST A
1 34K, BRSO BERE I 3° 4%, a2
PRt TR, BEFKITeH B ERER , AR
JETASL BRI O 4%, I T B

IF 8 B 1S 5 AND {B [ IS & AND % ISR,
THEN XU IS H3

IF 38 B IS Hr AND 1 B IS FR AND I35 JE IS v,
THEN JRUS: IS 555 5

IF R A 1S 58 AND ¥B BF IS FF AND MU¥ FE IS 7
THEN U5 1S & 5

IF {6 B IS 7 AND {Z FF IS {i AND S8 B IS 1,
THEN KU IS H;

IF {5 B 1S B AND 3% JiF 1S ik AND S5 B 1S 557,
THEN K& IS ; -

IF 8 BF IS /& AND {8 B IS # AND 8 %% BF IS ik,
THEN KU IS 15 ;

IF {2 BF IS 5 AND i & IS = AND 3845 BE IS {I%
THEN FU# IS1%; )

IF IR IS ANDIZ S IS 75 , THEN XK IS5 5

IFIRE IS ANDIZEE IS 75, THEN AR 1S .
1.2.5 HEREEEE  FORBMTIEO FIBTHIALIN AT L g
HRELBOR B PEMAEES MM R ALERN , SRS
WA R AR R R, AR BRIV RN , T A

high level of risk. According to 13 times of investigation, 46.16% of the habitats had a low level of risk, 15.38% had a middle Table 1 Level . b3 SHRAm A R s .
level of risk, 7.69% had a relatively high level of risk, and 30.77% had a high level of risk. The overall risk of Weizigou forest TR AT < {;:;;Zof tempera‘:re and humidity ﬁﬂ-ﬂzﬁ*&}i%ﬁ AT B P G R A ARG, SE R
farm is at a low level. Conclusion Temperature and humidity are important influential factors for the activity of ticks. It is of RE) ~ KF L2 BAES . DAE L AE, S AR (16,55.9,21)
certain significance to select temperature, humidity, and tick density as indicators in the fuzzy evaluation of tick-borne diseases. S (%) 13 15~25 >25 0, A HE L 2R SR E , 15 H KBS PE4T 4 60.0,
Based on the fuzzy mathematical theory, the fuzzy evaluation has a rigorous theoretical basis and is scientific and rational in the - <30 30~-80 >80 . )
risk evaluation of tick-borne diseases 123 $#8 BE=1S B =559 MEF=2 KA =600
: oz D el DA Fl| pE ¥ J 1 :
Key words: Tick-borne disease; Fuzzy evaluation; Matlab — E‘@ %{Eﬁ% %Fﬁﬂ%ﬁégﬁﬁ%& Zi ﬁ : : Q{ : N : Lo |
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Table 2 Results of fuzzy evaluation of tick-horne diseases

wim esen R o
2012-05 ¥ 160 559 21 600 HH
2012-05 I EREH 156 525 7 350 &
2012-05 4HrtAk 177 582 16 33.8 il
2012-06 B 21,7 722 2 234 %
2012-06 #FRIRAEH 208 737 5 112 &
2012-06 &4tk 210 734 0 112 &
2012-07 B 276 554 0 114 %
201207 &HFAERM 257 626 1 10.3 1%
2012-07 &HiHk 263 59.6 1 103 &
2013-05 B 203 464 48 855 W
2013-05 Eii 235 324 61 855 ®
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Detection of pathogen infections in parasitic ticks of wild rodents

at Erenhot port
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Abstract: Objective To investigate the species of ticks parasitizing wild rodents and tick-bome pathogens at Erenhot port.
Methods Ticks were collected from captured field rats, and genomic DNA and total RNA were extracted from each tick. PCR
and RT-PCR were used to detect Borrelia burgdorferi, Q) fever rickettsia, Babesia microti, spotted fever group rickettsia (SFGR),
Anaplasma, Russian spring - summer Encephalitis virus, Bunyavirus, and Crimean - Congo hemorrhagic fever virus. Results A
total of 152 parasitic ticks were collected, including Haemaphysalis verticalis, Dermacentor niveus, and Hyalomma astaticum, and
H, verticalis was the dominant species, accounting for 98.03% of all captured ticks. Nineteen cases of SFGR were detected among
H. verticalis, D. niveus, and H. asiaticum, with a detection rate of 12.50%, but the other seven species of pathogens were not
detected. Conclusion There are natural foci of SFGR in the area of Erenhot port.

Key words: Parasitic tick; Tick-borne pathogen; Spotted fever group rickettsia; Erenhot
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T T

1% ( Anaplasmaphagocytophilum, AP) 24 % Fil RT-PCR B
Fo M FEAR IR #2752 (Russian spring-summer encephalitis
virus, RSSEV) i J& W55 (Bunia virus, BUNV) FL &
S TF ~ W] 5 3 10 #4555 FE (Crimean - Congo hemorrhagic
fever virus, CCHEV),

1 WRESFRE

1.1 HAEE 0INFE4-5A , E_FEFOR
B B 1728 (43°41 624" N; 111°95' 073" E)F E [T A
(43°69 343" N; 111°95' 273" E)fiHE TR BUE 304 , 5%
ST AN T80 C, BB(PEHERES
B 432 5 e BRI E AR R, IR, i
LY, XIS T A EE

12 B AR ERHEESDNARBUKA &
(TIANNampGenomic DNA Kit, It KR A LRHHH R
A S RNA B EUAF & (QlAamp Viral RNA Mini
Kit, QIAGEN 4 81 )43 BB BUAz A H Y DNA FIRNA.

28 LA 1.5 ml BB IDAZ R, TS
SR ATIEB S, A LB ER 4, 43 5 SR B DNA 71 RNA,
St 48 B i RNA 4 R 5% 0 & (RevertAid™
First Strand ¢cDNA synthesis Kit, EHENEYERE
KR 228 ), Pl Random premier 3% 31 R 5 B ¥ SR AR
cDNA, J4F7/EH) DNABEARIRAET 20 C& o

12.1 PCRAGHI ZEIBRTISHER . Q#ar sk B |

T JELU I SFGR Y AP 38 /541 530 DNA, Fi A BT A
B A DNA FEN PCRAERR

122 RT-PCR# i RSSEV.BUNV # CCHFV 25
RNA S 3E , {8 F R 5% 15 8 19 cDNA 4Bl PCR 184 .
Ayl F 6 8 R RS [ R iR A BB LER 1,5
WAt e R L E R A T A Bl PCREMFRZER2,
g He BRI B B9 PCR FH 72 By ik AL R R E AR
¥oaamr, R H Blast ¥ J¥ ¥ 5 GenBank & 51
AR . BIENFS SR MERA
EEW

#®1 FRERRENE 9T

Table 1 Sequences of primers for detection of pathogen nucleic acid
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#2 PCRIKFERR&H
Table 2 Conditions for PCR

B8l WA C,5) BRE(C,8) BK(CT,s) HEFR (G, 5) BRI BEEH(C,5)
2353/235a 95,300 94,30 55,30 72,40 30 72,420
2355/2356 95,300 94,30 59,30 72,40 30 72,420
CBCOS/CBCOL 94,600 95,40 56,45 72,45 30 72,600
Piro-A/Piro-B 94,600 94,30 60,40 72,40 35 72,180
ompA190.701/ompA190.70p 95,180 94,15 54,15 70,30 40 72,420
CES{/GE10r 95,300 94,60 52,75 72,70 35 72,420
Ehe521/GE10r 94,300 94,60 56,75 72,70 35 72,420
TBEVW/TBEVT 94,300 94,30 54,40 72,40 35 72,300
BCS82C/BCS332V 94,600 94,60 54,60 72,70 36 72,420
F2/R3 95,300 90,30 47,30 72,30 30 72,420

#£3 SEAMS FKRSNEE O A B Blast LLXTr B E R
Table3 High-value results of Blast comparison of SFGR OmpA

Hie Hi# D& HEMIBE (%)  BEDLEE Sp sk i

ELE-E B RSB (bp)

Mie206 AY093696.1 99 0.0 Rickettsia sp. JL-02 OmpA (empA) gene, partial cds

Zil0x CP002912.1 99 0.0 Rickettsia heilongfiangensis 054, complete genome

Zillx J1Q480842.1 100 4e-58 Rickettsia massiliae isolate 268.9 outer membrane protein A gene, partial cds

Zil3x AY093696.1 99 0.0 Rickettsia sp. JL-02 OmpA (ompA) gene, partial cds 7

Zil8 AY093696.1 99 0.0 Rickettsia sp. JL-02 OmpA (ompA) gene, partial cds

Zi24x CP002912.1 99 0.0 Rickettsia heilongjiangensis 054, complete genome

Zi25 AY093696.1 99 0.0 Rickettsie sp. JL-02 OmpA (ompA) gene, partial cds

Zi27 AY093696.1 99 0.0 Rickettsia sp. JL-02 OmpA (ompA) gene, partial cds

Zi28 AY093696.1 97 0.0 Rickettsia sp. JL-02 OmpA (ompA) gene, partial eds

Zi29 AY093696.1 99 0.0 Rickettsia sp. JL-02 OmpA (ompA) gene, partial cds

Zi30 AY093696.1 99 0.0 Rickettsia sp. JL-02 OmpA (ompA) gene, partial cds

Zi3l JQ798904.1 99 0.0 Ricketisic raoultii isolate T23 outer membrane protein A (ompA) psendogene, partial sequence
Zi33x JQ480842.1 97 2e-53 Rickettsia massiliae isolate 268.9 outer membrane protein A gene, partial cds

Z2i36x EU665231.1 100 S5e-54 Rickeitsia hetlongfiangensis outer membrane protein A (ompA) gene, partial eds

Zi38 CP002912.1 99 0.0 Rickettsia heilongfiangensis 034, complete genome

Zi43x CP002912.1 87 0.0 Rickettsia heilongjiangensis 054, complete genome

Ziddx J0480842.1 97 2e-53 Ricketisia massiliae isolate 268.9 outer membrane protein A gene, partial cds

Zi45x J1Q792162.1 94 0.013 Rickettsia raoultii isolate WYGGS outer membrane protein A (ompA) gene, partial cds
Zid6x CP002912.1 97 0.0 Rickettsia heilongfiangensis 054, complete genome

Zi%3 CP002912.1 97 0.0 Rickettsia heilongjiangensis 054, complete genome

R heilongjiangensis (SR EVLEL, CP002912.1) [R] YR 5
L H PSS EREREE 7% 1, B 14K 87%;
315 R. massiliae (FIEEEL, JQ480842.1) [RIUF 4341 A

AR Eb b FH(5° ~3")

B. burgdorferi 2383 CGACCTTCTTCGCCTTAAAGC 55~235 rRNA ZE B Al X 254
2382 TAAGCTGACTAATACTAATTACCC
2355 CTGCGAGTTCGCGGGAGA
2356 TCCTAGGCATTCACCATA

€. burnetii CBCOS GCTGTITCTGCCGAACGTAT Coml 494
CBCOE AGACAACGCGGAGGTTTITA

Babesia spp. Piro-A AATACCCAATCCTGACACAGGG Nss-rRNA 438
Piro-B TTAAATACGAATGCCCCCAAC

SFGR ompA190.70p ATGGCCAATATTTCTCCAAAA ompA 632
ompA190.70] GTTCCGTTAATGGCAGCATCT

AP GE9f AACGGATTATTCTTTATAAGCTTGCT 165 rRNA 441
GE10r TTCCCTTAAGAAGGATCTAATCTCC
Ehr521 TETAGGCGGTTCGCTAAGTTAAAG

BUNV BCS82C ATGACTGAGTTGGAGTTTCATGATGTCGC Citratesynthase
BCS332V TGTTCCTGTTGCCAGGAAAAT

RSSEV TBEVr CCCATCACTCCTGTGTCACACT RSSEV/NSl-g
TREV{ ACAGACCTGA(G/AIATGGCCAYGTGGAG

CCHFY F2 TGGACACCTTCACAAACTC S Segment
R3 GACAAATTCCCTGCACCA

) & = H12.50%, HPBEEMBEELT G, HEEHE.T

R AT AN 3B IR 12 R, PR
18 ( Haemaphysalis concinne) 149 R (W30 R, #E 119
L) | 48 [E #E 0% ( Dermacentor niveus)2 R (H#E ), W R EE
UR 14 ( Hyalomma asiaticwm ) 1 R (HE) . ZPCRAGM,
A 7R e e SE A £ SFGR B 19 445, B AR AR =

ZRB R A 1o FLA 7 R R S AR AR U 21

RLBR PR

¥t SFGR 3" 3% PH B PCR 7= 4 A7 W 5 , 4R 7%
19/~ DNA 551 (3 3) , 5 GenBank # 4 SFGR 47 )]
YR At A3 47, E P 8 4 5 Rickeitsia raoultii ( kB )]
AY093696.1 ) A 98 ¥ & 35 97% L £ 5 6 4 5

100% ,86% 1 81% ; 1 I 5 R. heilongjiangensis (SR AEYL
B, EU665231.1) R BRI 2 100% ; 1 A5 TE fieil
BB R. massiliae (JQ792162.1) BIRHE RS M 94%. 19
F 515 3 [ GenBank Lt X &5 3R 43 %5 8 5 A4 S %
SFGRIFFIM AL LT ILE 1. MSFCREZKEN
FE H, FIRRE SRR | BB T R 4 6 RANE (18
V75 00 T R SR8 S BRI ), DI REEL S MR
RERIE,

3 T i

SFGR J2—2i& [F s g 0] e i A0 B9 ™,
W PR ZRIAE R SRR B SR R IR B
k. ES5 TSR REY, MERAHEEN, LR
FREEE. BREES TS YR v {E ]I FTR
. BERHBLAAE . FHRARETRMBEK, 8
201148 70 SR SR IZIR B AR R AT BT, BE IR 7
P K, B SFGR AT H o

A FE SRR 3 FpaR AR SFGR, W 7R3
R RFEEM ARG 1, 308 R. heilongjiangensis,
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o Zil0x
Zilax
=t G Zi30

41 e JQ480842.1
7i27

3 —————& Eusss3L]

Zi28
o e s
58 Zil8
—— Fid3x
o = Zid5x
‘—3(_: Zi¥3x
86 Ziddx
Zi36x
94 Zillx
B [ —zi2
Zi2dx

7%
—gl:E AY093696.1
HL_ jo79162.1
Tl 2
gl zi03

CP0O2912.1
1 19 % ompA 555 Blast LLXH4E SRR S M BE HY
WMRREEEH
Figure 1 Phylogenetic tree based on top 5 high-similarity

sequences in Blast comparison of 19 empA sequences

BRI R E) 1743, BB T R. heilongjiangensis.
R. massilioe (FAFR) MR, raoultii (RWIEL) . PIEE,RE
2 F i PCR 735 HE4T SFGR A& , 4 Nijhof 4572 4
M e R U 1Y R raoultii, Parola 25 79A 5 2D 8% Y BRAE
Ik 2 45 B K ( Tick-borne lymphadenopathy ) {B{3F- 72 Fa R
B|78H . R. heilongjiongensis B IR IEITAE B FRARE
1% ( Dermacentor silvarum) F &M E], 3 B IR
SFGR " R. japonica TEBEH B —FF® & 5 [ 12 BB B
Fik 2 35 75 BESS I (far east spotted fever, FESF) , X%
7 E AL RS FE R 5% 5 2 AU
A % B, FESF 783 2 X = — Fh B B B AR R
R. massilice T 2 REB A A, EEEH 3k g
(Rhipicephalu.S)‘{'gil% JEANIE, MERREZES T
TESA B3R 81 R4 310, e BRIl RAS R sk
B AR AE A B,

S AR FS R A 6 T TV M X, 7R B
ARSI T H B &, =78 38 RS 4
FELR A E (SR BRTEGR b, AR e 2 O/ NEL
% s B ERE 310 A A 1530, YA i
7E3—9 HHmIRE, FEREMBAIR R, SR
FEA R TREE; e 4—7 AEEl,5 ANESR
£, AT .S AL, 8 A L aEE , FMWILTF 79
A, U8 ARE; HREMBERRN; —FELE 11
HRTE T4 DL T2 e s SR A, 1yt By 2 B4
ML, = E R — R LR B 3 A RIS
2,4 A%, LURESEEL,6 A BHEK, 4hide A il
o, &7 A TR R EA T4 B SHEAE,

YR5E B B SRS AR I TLEY , GUE A shiedn

El o A A AR R 2SR RS DI EL B IR R A
TRt D 4—5 A B e R IEEIE R,
A LUHE T % YRR T A R SFGR B H R IR . R

SR A YR S A ) 20 A M SR, (LR I T A B9

A REE
SR
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I T 2006 —2012 4F 5 S A2 Y%
ATERIE 4T

FELERTLRRE, BAALEEL BR RKL AR
L AR TR b L ST BRI TR T 510440, 2 J A58

ME: K ETNTTERE SR SRR R TR R, A R R R IR, A WNERERENER
1R BHE RRG P ULRS T 2006 — 2012 F 8 S EA SRR REEAR G L UL ERERITREG R, At
PERATR ST AV M R SRR AT RS2 E, B8 2006—20124F, [~ M TT LR & 6 Mt & huss
582845, LB AR-S1E i #4 (HFRS) B B4 SRR N IR (4 )0 JER L TRAT M 2 IR0 48 ( 2700 ) Al AU AR e ¥ i
EAHH1.01 /1075 .1.37/1077 .0.10/10 77 ,0.18/10 7 ,0.02 /10 FT F14.72/10 7 o ZBEEFAE R RIRE T SRR, H
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Epidemiological features of major vector-borne diseases

from 2006 to 2012 in Guangzhou, China
LUO Lei', LI Xiao-ning’, JING Qin-long', XIAO Xin-cai', LI Yi-lan', CAQ Qing', WEI Yue-hong', YANG Zhi-cong'
1 Guangzhou Center for Disease Control and Prevention, Guangzhou 510440, Guangdong Province, China;
2 Guangdong Pharmaceutical University
Corresponding author: YANG Zhi-cong, Email: yangze@gzedce.org.cn
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NIAID NIH HHS/AT (No. 1R01AI083202-01A1) and the National Natural Science Foundation of China (No. 81273139, 81271880)
Abstract: Objective To determine the epidemiological features of major vector - borne diseases from 2006 to 2012 in
Guangzhou, China and provide a scientific hasis for the prevention and control of vector-borne diseases. Methods The basie
information of cases of major vector-borne diseases reported in Guangzhou from 2006 to 2012, as well as the epidemiological
information of surveyed cases, was collected from the National Disease Surveillance Information Reporting System. The
descriptive epidemiological methed was used to analyze the epidemiclogical features of major vector - borne diseases in
Guangzhou. Results A total of 5828 cases of six vector-home diseases were reported from 2006 to 2012 in Guangzhou. The
average annual incidence rates of hemorrhagic fever with renal syndrome (HFRS), dengue fever, leptospirosis, malaria, Japanese
encephalitis (JE), and scrub typhus were 1.01/100 000, 1.37/100 000, 0.10/100 000, 0.18/100 000, 0.02/100 000, and 4.72/100 000,
respectively. The incidence of dengue fever and serub typhus had marked seasonal characteristics. HFRS and dengue fever were
mainly incident in the central urban area, while leptospirosis, malaria, JE, and scrub typhus occurred mainly in the suburban and
rural areas. JE occurred mainly in children, while other vector-borne diseases had a wide occupational distribution and were
mainly seen in the middle-aged and elderly. Conclusion The incidence of vector-borne diseases in Guangzhou was relatively
stable, but with a slight upward trend in recent years, and the risk still exists. The surveillance and control of vector- borne
diseases should be strengthened,
Key words: Vector-bome disease; Hemorrhagic fever with renal syndrome; Dengue fever; Leptospirosis; Malaria; Japanese
encephalitis; Scrub typhus; Epidemiological features
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AR, REE ST Y477, BENE R
AFEHS I (HFRS) B | Him i e 4 (44 ) e JE
B LORATHEZ R (Z00) S RS EAE IR A
B, SRR T T A £ e B FRAT AR , AR aE X
2006— 2012 £ M T 6 PN e Yum i &R T T
WATRESHT, S ERIREWT .

1 #R5FEE

1.1 @4 RIS A 2006 —2012 S E A%
PREBREETERR, MITHERRR T MTTE
K G4~ R EE RS TR o B TR R TR
1 Y Wil 5 W45 TAE S WL AR TR R 5o
PNEES v = e
12 #it#54 KB Exce RIGHITHRIBER, 2
Fﬁ SAS 0.2 IR HEITEAR 0 . X B BN R R
FTFEHEAT A, FH R R 4B R PR BR mli iy B b 22 TR
E{szﬁgﬁo 3 P& BE R 437k DL K raleighs test
Xt B9 Z N PR AT A4, S P B MAE >0.90 ¢,
FR R B A PR BT MAEA T 0.70~0.90
Z Bl FRA R B E A A+ F 0.50~0.69 Z [B] 7R

17T 20062012 FF B S BEMEYRERIRR(/1077)
Table 1 Annual incidence (/100 000) of major vector-borne diseases in Guangzhou from 2006 to 2012

HBORAEME AT 0.30~040 2 W, HF—EHNFT
MM <030 FRREFHAWAE, BMAENOBFRR
s ammTE 12-H R,

2 7 B

2.1 AAFHA 2006 —2012 ] M TR A 6 Rl
Ao 5828 41, L FR HFRS 793 7, BB #1079 41,
Mo 80 48], 2 5 37190, Z iR 164, F2 R 141 4.,
A SRR R E T R BN 7.40/10 77, HFRS,
L SRS JER | Z IR0 AR R R R R
43303 1.01/1077,1.37/10 7 ,0.10/10 77 ,0.18/10 77 .0.02/
105H14.72/10 77 , 6 FhEEH A EYLRIET 1361, 7
FEEH 0.229% , Eorh HFRSFET- 4 ], JEHE N Z k45 2 41,
.umfﬁsﬁj SEHFET-FR0.02/10 7T, 2008 4F HFRS &
FRIA T U ; H1AR ERE L Z IR R AR R AR
B fE R — KB B HRAE 2006 FF R K5, 2007~
2009 4E R HTR T E, 2010— 2012 4F B HZLE/ MR E
;R R SRAR N E A LRI A R R R
L2009 E RIE R R EE, HIE3FEEFF LB
B, 2006—20124F 6 M E IR AT EEIE 1

o HFRS EoEg ] i S 2.8 BB it
B kT Wi AmE B RRE Bl BmR Sl BRR BB REE Gl BRR

2006 106 112 776 197 10 0.09 12 0.20 5 0.05 324 2.70 536  4.04
2007 93 1.01 30 030 16 0.17 18 0.18 3 0.03 285 2,34 857  21.95
2008 78 1.58 5 0.08 14 0.15 23 0.22 0 0.00 322 3.56 1033 9,16
2009 112 0.70 8 0.10 11 0.08 15 0.14 2 0.02 319 8.12 541 541
2010 128 0.76 66 0.52 8 0.09 26 0.17 2 0.02 564 3.70 495 9,81
2011 110 0.97 41 0.34 10 0.06 26 0.22 2 0.02 649 4.08 107 4.10
2012 166 1.01 153 1.20 il 0.09 21 0.15 2 0.02 1256 8.01 511 9.09
4 793 1.01 1079 1.37 80 0.10 141 0.18 16 002 3719 472 5828 740"

22 EEAHA BEH ENR.ZNERSARE  ERRERRAREDN R AR I EEPE36~65

PEBER , R AT 4 ALY R R R >70%,
PR JER I B RRNERBETERS e
ERFAAT R ok, AL T RS AR L 2087 25 B B A
X A3 A A & B K H B R B 4 ) O 38.06%
33.33%F1 20.50% , 035 X 76 HFRS A8 B AY K I
o i b B B A, F A L 43 Bl A 45.10% 70 55.92%
(#2),
23 ABHA ses s, BRI 31884,
2640 41, B BATE 3 R RER T LE(C=51.53,
P<0.01),BREFEH MR, HARER SRR
HETa(E3).

26~ .36~45 B LERL A IR HFRS Rl ¥ ® , 47
g3 223 %0 2224, 5 HFRS S i Gl 56.12%, &
BRABLE S, BRREEEREFHE, JLERM

B MR LR 68.75% s SRR B EER R TE 16~
55 ZAEW , 5 MR PIEEY 90.07%; M AR EREN<
15 % L8 ; iR AR EEE T 36 2 UL AR, f
H579.08%, HIEAERRARIFRERRERNIR,
BN EYRERABF R Am 2 KRB RER
T E iRk, R 40.92%, ZER AR L JLE S
S, AR R 93.75%, ASEBLL & FER B R
RBLILE S,
24 Wb RSP RN RE A A R
2006 — 2012 4EHEA 5 Yot B 0T T HEBERT 4007 , 45
B RBEM Z A RRIETE(M>0.70), B R
A AR A 23 1 (0.50 <M <C0.69) , HFRS H — & 1Y
ZEHHE EREMAARETHERAAHE ., 2006
2012 4B R [FRm ME LR 6,

A e B 2014 4R 4 A 5 25 #4521  Chin ] Vector Biol & Control, April 2014, Vol.25, No.2 . 133 -
£2 MTIARREIHLX 2006—20124E 5 S A5 Juk AR 2R (/1007)
Table2 Incidence (/100 000} of major vector-borne diseases in different districts of Guangzhou from 2006 to 2012
HFRS B R JEH 2% el b Bit
&) B RRE DI REE OB BRE OIS BRE TR RRER AR BRI RFE
BE 105 0.80 114 0.86 15 0.11 32 0.24 3 0.02 267 2.01 536 4,04
ML 19 049 50 1.28 23 0.59 10 0.26 3 0.08 752 19.25 857 2195
#5 61 0.54 204 1.81 6 0.05 16 0.14 1 0.01 745 6.61 1033 9.16
wE 202 2.02 95 0.95 1 0.01 10 0.10 1 0.01 232 232 541 5.41
prred 26 0.46 2 0.04 7 0.12 6 0.11 2 0.04 452 9,04 495 9.81
i 25 0.97 5 0.19 4 0.16 3 0.12 0 0.00 70 2.66 107 4.10
PeR 58 1.03 368 6.55 7 0.12 11 0.20 0 0.00 67 1.19 511 9.09
Wi 12 0.60 1 0.05 3 0.15 4 0.20 0 0.00 95 4,75 115 5.75
& 4 0.26 6 0.39 1 0.06 3 0.32 0 0.00 217 1411 233 15.14
Fig 156 1.77 70 0.79 5 0.06 18 0.20 2 0.02 12 1.26 363 4.10
T 52 0.69 161 2.12 3 0.04 15 0.20 2 0.03 72 0.95 305 4,03
HI% 73 1.16 3 0.05 5 0.08 11 0.17 2 0.03 638  10.63 732 1212
& 793 1.01 1079 1.37 20 0.10 141 0.18 16 002 3719 472 5828 7.40
£3 M 2006 —2012 R SRR S AN
Table 3 Sex distribution of major vector-horne diseases in Guangzhou from 2006 to 2012
Fit kgl " it
Rk s G453 H{H PHE R
A s s sk EE X e e
HFRS 604 141 189 0.47 217.1% - <001 793 1.01
LI 542 1.26 537 1.35 0.02 >0.05 1079 137
Hillss 58 0.14 22 0.06 16.20 <0.01 80 0.10
JEIR 112 0.26 29 0.07 48.86 <0.01 141 0.18
ZIW 14 0.03 2 0.01 9.00 <0.01 16 0.02
3 HR 1858 433 1861 4,66 0.00 >0.05 3719 4,72
£it 3188 7.44 2640 6.62 51,53 <0.01 5828 7.40
Fa I 2006 —2012 4E T FUTAMERPTEERE DA
Table 4 Age distribution of major vector-home diseases in Guangzhou from 2006 to 2012
Eiciied | HFRS B Hrlims 5 I AR w23t .
(%) P B S R B BRE OB REE MR REE MR RRE Sl ERR
<15 4 004 80 076 1 0.01 5 0.05 14 0.13 202 279 396 378
16~ 120 074 216 133 5 0.03 24 0.15 1 0.0 185 1.14 551 340
26~ 223 1.46 215 1.41 9 0.06 49 0.32 0 0.00 301 1.97 797 522
36~ 222 156 202 1.42 25 0.18 37 0.26 0 0.00 620 4.35 1106  7.77
46~ 135 133 167 1.64 17 0.17 17 0.17 0 0.00 814 8.02 1150 1132
56~ 56 0.91 109 1.77 i3 0.21 ] 0.10 0 0.00 792 12.83 976  15.82
66~ 33 055 90 1.50 10 0.17 3 0.05 1 0.02 715 1192 852 1421
it 793 101 1079 1.37 80 0.10 141 0.1% 16 0.02 3719 472 5828 740
£5 T 20062012 I S EAE RPN
Table 5 Occupational distribution of major vector-borne diseases in Guangzhou from 2006 to 2012
Ty HFRS BEH Bk B 218 & ER B
Tl R 5 130(16.39) 129(11.96) 4(5.00) 18¢12.77) 0(0.00) 40(1.08) 321(5.56)
THIRA 32(4.04) 61(5.65) 0(0.00) 11{7.80) 0(0.00) 45(1.21) 149(2.55)
TA 128(16,14) 134(12.42) £(10.00) 21(14.89) 0(0.00) 227(6.10) 518{8.87)
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Table 6 Seasonal concentration (M value) of major vector-borne diseases in Guangzhou from 2006 to 2012
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Detection of dust mite allergens from filters of air conditioners
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Abstract: Objective To determine the concentrations of allergens Der [ 1 (from Dermatophagoides farinae) and Der p 1 (from
D. pteronyssinus) in the dust from filters of domeslic air conditioners and in the indoor air before and after the operation of air
conditioners in Wuhu, Anhui province, China and to investigate the association of dust mite allergens in air conditioner filters
with asthma attack. Methods Sixty dust samples were equally collected from the air conditioner filters in domestic houses of
asthmatic patients and healthy subjects; indoor air dust samples were collected from the rooms of the above two groups using dust
samplers, and for each group, 30 samples were collected before the operation of air conditioners and 30 samples after the
operation, The concentrations of allergens Der f 1 and Der p 1 were determined by enzyme-linked immunosorbent assay (ELISA),
and the binding capacity of allergens from dust extract was measured by dot-ELISA. Results The median concentrations of
Der £1 and Der p 1 in dust from filters were 1.49 and 1.28 pgfg for healthy subjects, versus 0.73 and 0.85 jg/g for asthmatic
patients (P<C0.01 and P<C0.05). The median concentrations of Der f 1 and Der p 1 in air before the operation of conditioners were
4.65 and 5.90 ng/m’ for healthy subjects, versus 5.05 and 5.90 ng/m® for asthmatic patients; the median concentrations of Der f 1
and Der p 1 in air after the operation of conditioners were 7.65 and 7.35 ng/m”® for healthy subjects, versus 7.15 and 7.10 ng/m’ for

asthmatic patients. The results showed that for both asthmatic patients and healthy subjects, the concentrations of Derf [ and
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Epidemiological features and surveillance of malaria from 2003 to 2012

in Chenzhou, Hunan province, China
ZHU Han-wu, LI Deng-hua, ZHU Wei-ming, CHEN Wei-hua, DUAN Liang-song
Chenzhou Center for Disease Control and Prevention, Chenzhou 423000, Hunan Province, China
Abstract: Objective To study the epidemiological features and surveillance of malaria in Chenzhon, Hunan province, China
and to provide a scientific basis for malaria control and elimination. Methods The descriptive epidemiological method was used
for statistical analysis of epidemiological and surveillance data of malaria in Chenzhou from 2003 to 2012. Results Forty-one
malaria cases were reported in Chenzhou from 2003 to 2012, including 24 cases of Plasmodium vivax malaria (58.54%), 15 cases
of P. falciparum malaria (36.58%), and 2 cases of quartan malaria (4.88%), with an average annual incidence of 0.09/100 000,
one fatal case, and no epidemic outbreak. There were 4 indigenous cases (9.76%) and 37 imported cases (90.24%), and 93.33%
(14/15) of P. faleiparum malaria cases were imported from Africa. The positive rate of febrile cases (107 975 person-times) who
underwent blood tests was 3.43/10 000. The laboratory detection and confirmatory diagnosis were both 100% among malaria
cases. Anopheles sinensis was the main vector of malaria (86.04%), and the peak period of mosquito density was from July to
August. Conclusion In Chenzhou, the incidence of malaria is controlled at a low level and the malaria cases are mostly
imported efter malaria has been basically eliminated. Surveillance of migrants and blood tests in febrile cases should be

strengthened in malaria prevention and elimination.

Key words: Malaria; Epidemiological features; Surveillance effectiveness
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Figure 1 The curve of incidence of malaria in Chenzhou
from 2003 to 2012
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Abstract; Objective Study the application of infrared-triggered cameras in rodent density surveillance. Methods
ensity. At the same time, we used glue board and rat trap to catch mice.

infrared - triggered cameras to surveillant the rodent d

Results Glue hoard and rat trap could catch most of the mice at first. But the re
Imed the photo and video of the reaction of the remaining rodents to glue board an

triggered cameras fi

Rodents did not aveid the infrared-triggered cameras. Infrared-triggered cameras fi

{No. 2012ZX10004219-002)
We used

maining ones mostly avoided them. Infrared-
d rat clip. Conclusion

Imed the activities of rodents. Video provided

more information than photo and gave us more help in deratization. Infrared-triggered cameras is a good method in rodent density

surveillance.

Key words: Infrared-triggered cameras; Rodent density; Surveillance
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Application of trap-barrier system in controlling rodents in Tianjin, China
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Abstract: Objective To verily the efficacy of trap - barrier system (TBS} in controlling rodents in Tianjin, China. Methods
Four TBS plots and three control plots were set in the com field for study on rodent control, Results There were three species of

pestiferous rodents in the corn field in Tianjin, i.e., Tscherskia triton, Raitus rorvegicus, and Apodemus agrarius (in small
numbers). The capturing effect of TBS was 2.1 times better than that of night trapping method. With TBS for rodent control, the
production of corn field increased by 21.7 ke/667 m?, resulting in an increase of 10 839.15 kg in the 33.3 hm® field, which
amounts to 14 090.90 yuan; the investment - benefit ratio was 1 : 3.88. Conclusion TBS holds promise for promotional

application in Tianjin and elsewhere, China.

Key words: Trap-barrier system; Corn field; Investment-benefit; Ni ght trapping
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Effect of saline soil in controlling termites
HU Yin', SONG Xiao-gang', CHEN Lai-hua®, RUAN Guan-hua', ZHOU Yin-giang'
1 National Termite Control Center of China, Hangzhou 310011, Zhejiang Province, China;
2 Zhefiang Institute of Hydraulics and Estuary

Supported by the Major Science and Technology Program of Zhejiang Province (No. 2011C13045)
Abstract: Objective To study the type and concentration of saline soil that can effectively control termites. Methods

Experiments were performed to investigate the retarding, lethal, and anti-penetrating effects of different types and concentrations

of saline soil on termites. Results The saline soils prepared from coarse salt, fine salt, and mixed salt retarded the invasion of

termites, and the retarding effect was positively correlated with the concentration of salt in soil; among the three saline soils, what

was prepared from mixed salt had the worst effect. In the saline soil with a concentration of at least 0.4%, all individuals of

Coptotermes formosanus and Odontotermes formosanus died, on average, within 25.33 d and 5.67 d, respectively. In 0.49% saline

soil, C. formosanus workers built an average 28.47 cm long tunnel and finally died from exposure to saline soil. Conclusion

Saline soil has retarding, lethal, and anti-penetrating effects on termites. The saline soils prepared from coarse salt and fine salt

have a better retarding effect on termites than that prepared from mixed salt, and the retarding effect is positively correlated with

the concentration of salt in soil. Moreover, 0.4% saline soil has good lethal and anti-penetrating effects on termites.

Key words: Saline soil; Control; Termite; Retarding; Lethal; Anti-penetrating
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Table 1 Penetrating distances (em) of 0. formosanus 7 d after
being put in different types and concentrations of saline soil
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ik gk REih
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5.0 4231189 5.20+0.95 4.47+£2.08

F2 EEAORAERERpEE SR P
7 dJFFHEER (em)
Table 2 Penetrating distances {em} of M. barneyi 7 d after
being put in different types and concentrations of saline soil
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Table 3 100% lethal times (d) of C. formosanus
and 0. formosanus in different concentrations of saline soil
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Table4 Lengths (cm) of termite tunnels built by C. formosanus in 0.4% saline soil and loess
Ab¥ERTE](d)
Piig i}
1 4 7 13 16 19 20
0.4%3E 4 4004101 14234316 2103446  27.65+120  2777+182 2827168  2837E1.62 2847+1.60

(AR 2.14+1.20

18.88+921  41.63+12.03 72071498 95944519

99.64+1.07  100.00£0.00 100.00£0.00

TN 1 gy o s dm 2014474 F 45 254655 23 Chin ] Veotor Biol & Control, April 2014, Vol.25, No.2 . 151 -
39 » HExT A LR R A IR AE R T, I B RS AR

LA , &7k F& S B B AL B O e g
(R)EE MM, 81 T AESIA BB, B
Y RTE QT KB A BB R AR L, R AT 8B
WRIRAE ysd, A+ ESITB QWA RS
MAGTHEA , AR kRS FERINE 2
BESEAR S AR B E G S S SR, B L.
?ﬁg—'ﬁmﬁﬂﬁﬁ%E@ﬂ%‘%l%ﬂﬁﬁ%ﬁﬁ;‘@fﬁ:mﬁ%

[s]

w T L I N s o = L e A= o)
—REMEAKR, BERAMBERE - PR 0RES
Ko [RINF, HEERFELXT A8 R AR TR A 48,
FIRESHEL ik h S E RS A RA WY E
B 2%, AR A A T — TR

—RE VR BERYER 0 B S A B ALR , B
HLL0A%R L R BE R TRk, IR, ScORst Rn
RO, B+ QBT+ R A RBTFEBIA
W, T B BB P AR EE b A L A
RHE R NI P A7, R B 2 55
HYETIL, &5 B TR W B AR IR B T e 27k 40T AT, 24
SR T RERE A B B A T ARE & 0 R
HI R B S = I A A TR M %, (B A
TR AR FINLEIE G Bt — SR 3

0.4% ¥ HIEh £ 3T & B 14 8 BH BT
e . AEFH NN, ISR RE T L0 m Y
GREESIERER DR 1, TTE 20 4EER LA - B ia] g T
FEFEDT, ASEB X SEBR AL A ik B R
H 1.0 m FYIERLE S, R A 1.0 m 19 A AT40
TSR LR, £ R R G 0.4% 1k E
(1 ER AL A RS T 28.47 em AU T ELALR
HWTE 20 d 24 £WET, 4R RIBLE+

AR T, (EARRR SR 1.0 m b 1k,
TR SEPRBL A, REESRA IR F T s o 4 i
TR IR IAE] 0.4% B B , B AT ZE BB A )
IR L R AR

S

(1] WS, RIRET, Bas, 25 v E A Ba S 550 [ M.
Jem - R E 4 AR, 2004 379-452.

(2] BEE GHE, FENR, 4 hESYE RUH SHE M)
Jbz Bl ARAd, 2000 77-79.

(3] RUEW. RERMEWEITRIR BB EIC AR S,
B, B T E M AR R &R E-L BT R m AR
PrAr2IB SR, B TS 4 AR AL, 2005311,

(4] EW%, %8S, BRIoiL. NI s imie s = B aife s
PR LR R BITR1)] WTKFIK o SR 4R 4297, 2003, 15
(2):16-17.

(5] Bioktl AR i, ShOdA- BT A SR B R ], BE5EIR, 2003,
19(6) : 502-504,508.

(6] BRoledt, MEA7im , WRaRas, 45 U FR b Toimn B A (SHRIM B e
A1) B4 TEER,2011,33(1) 1 140-144.

(7] BRsRdE. SRl s MRt 20 Y SR B 2 B [ ). RV RIS
2002(2):34-35.

(8] WRICIT, WATE. SRUBVIIGE A I I HE KA SR IRAA (1], 7
TLARFIZK R B R 5E4 , 2010,22(1) : 56-58.

(9] GRUIZHH, EEIE, 7B, 45 STHEE 548 iR
[7]. B H 42 Bftil 4, 2004, 15(6) :479-481. -

[10]  Buissdt, SRUe4, gy, 45 208 A U IR VIS £ s T
PEIRT (1], o [ 45 4 4 2 B 6 A 5, 2008, 19 (3) -
227-230.

(111 SRIESR, 4478 , BTREAE. B0 & i & 04 H0 14 L FL R 9
(7). "o A2 B 24, 2005, 11(6) :425-427.

W AR 2013-12-24

RHRITH RWER ROBATEEL




- 152 -

o ] A e 2 B B SRR 2014 4E 4 A 85254855 2000 Chin ] Vector Biol & Control, April 2014, Vol.25, No.2

W 2

MR T X AN R 2 AL TR S ma WA

AALR AP IR, B EA Y, T, B R AR, B,
AT, FoR, KRR, HAATHRER
1P ESIRAE ] P03 A AR TR ] BT , AR 4 L Ui R S A A e T A SR o, iR T AR A SV |
IR B AN BURAr AR R O, HIF 200025 2 00 )1 48 ST Bl 13 o 27 A sms TaIgir 2 4 B 5
3 D) A LT AR SRR B IR 5 4 BTSRRI B 2 i

FE: BRY MEERFNERAISEIER + TR IR G0N, ik ReRe e B E e SR I 35 , SR 26 T
TR (R SO%SATHANNE Z BEREEh TR MR, 12 2 o/m® 0] R WO VU F T 25 A 8 ) | B Sa BRT A (R ME 2 B4 B S5 i I ) A
Xif R ZE (R SRR A ARG ) . THEZIRINE 40 d AL AB NS 00 d 43 BINHAIE IR 0.0~2.2~5.5~10F1 10~15 em
FIEEBITETIRIRE . &R EHE40 IR0 dE, FTIRE L TR S R A T 3 STIR £ R 1\ T IF R B s
HiEa# (R=09877, R=0.7619) , - R ETIRFE - 35 TR B4 (x*=281.198, P<0.001; x*=47.970, P<0.001) , {52 -1
5 FERE R B LA AT T (2 =-6.390, P<<0.001; Z=-4.681, P<<0.001) , /IR A B R IA BAL T X A4 (2 =—6.733, P<0.001;
Z=-5.131,P<0.001), it HEERHRT - NETIEARIFHRTKIER, 3 A TMEISTIZES 2 /LR B R st

SRR I R s ETNE, A FTHEAR  EmINE, EEY, AT

MESESR324  NERED:A  XEHS1003-4692(2014)02-0152-04

DOI: 10.11853/j.issn.1003.4692.2014.02.017

Effects of film mulching on Oncomelania hupensis breeding

in different soil layers
ZHU Hong-qing', ZHONG Bo*, ZHANG Gui-rong’, CAO Chun-1i%, JTA Bir?, LI Jian-guo®, FU Tao®, TANG Shu-gui’,
LU Ding’, BAO Zi-ping', LI Shi-zhu', ZHANG Xu-dong?, XU Fa-sen?, GUO Jia-gang'
1 National Institute of Parasitic Diseases, Chinese Center for Disease Control and Prevention, WHO Collaborating Center for
Malaria, Schistosomiasis and Filariasis, Shanghat 200025, China; 2 Institute of Parasitic Diseases, Sichuan Center for Disease
Control and Prevention; 3 Pengzhou Station of Schistosomiasis Control; 4 Chengdu Center for Disease Control and Prevention
Abstract; Objective To study the eflects of film mulching on Oncomelania hupensis and its eggs in soil, Methods The damp
ridges with O. hupensis snails were selected and divided into niclosamide/film mulching group (sprayed with 509% wettable
powder of niclosamide ethanolamine salt at 2 g/m’® and covered with mulch), film mulching group (covered with mulch without
niclosamide spraying), and control group (not treated by molluseicidal measures), Snail investigation was conducted in different
soil layers (0, 0-2, 2-5, 5-10, and 10-15 cm) at 40 d after niclosamide spraying plus film mulching and at 90 d after film
mulching alone. Results At 40 d and 90 d after film mulching, the snail distribution in soil changed, increasing by degrees from
goil surface to the deep layer of seil (R*=0.9877; R"=0.7619); compared with those of control group, the mortality of snails in soil
was significantly higher (x*=281.198, P<<0.001; x*=47.970, P<C0.001), the average density of living snails was significantly
decreased (£=-6.390, P<<0.001; Z=-4.681, P<<0.001), and the number of young snails was lower (Z=-6.733, P<<0.001; Z=
-5.131, P<<0.001). Conclusion Film mulching is effective in killing snails in soil and can control the reproduction and

breeding of the second generation of snails.
Key words: Schistosomiasis; Oncomelania hupensis; Mulch; Niclosamide; Reproduction; Distribution
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Survey of knowledge and behaviors about vector control among residents

and their impact factors in Tianjin, China
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Abstract: Objective To survey the knowledge and behaviors about vector control among residents and their impaet factors in
Tianjin, China and to provide a basis for effective intervention strategy. Methods A questionnaire survey was conducted in 630
residents who were selected from 18 districts or counties of Tianjin by simple random sampling. Results Of all residents surveyed,
62.1% said that their residence had been infested with vectors; only 44.6% had the knowledge about vector control, and there were
relatively few residents with the knowledge about control of mosquitoes and cockroaches. Age, career, and education level were
significant impact factors for the knowledge about vector control in Tianjin residents (P<<(.0S5); the proportion of participants with
knowledge about vector control increased as the age (OR=2.417) and education level (OR=1.764) increased, and it was higher in
officials than in farmers (OR=2.374). The residents knew little about vector control strategy; only 31.5% of the participants thought
integrated vector management based on breeding source management was the key to preventing vector infestation in urban areas.
Only 5.3% of the participants were willing to hire PCO professionals for pest control after finding vector infestation. The main
approach to gaining knowledge about vector control was radio or television (37.7%), and few residents gained the knowledge through
health education in the community (19.7%). Conclusion The knowledge about vector control among the residents in Tianjin is
insufficient, and their behaviors conducive to vector breeding source creation need to be adjusted. The health education about vector-
borne diseases and training on vector control need to be implemented among residents, especially farmers, retired people, young
genetrations and those with an edueation level of junior high school or lower.

Key words: Vector control; Awareness; Behavior; Influential factor
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Table 1 Univariate logistic regression analysis of impact factors
for knowledge about vector control among residents in Tianjin
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Table 2 Multivariate logistic regression analysis of impact factors
for knowledge about vector control among residents in Tianjin
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Survey of chigger mites and their hosts within and around military

camps in Shandong province, China
ZHOU Guang-zhi’, YU Bo?, HUANG Wei-chu', WANG Zhi’, LI Ping', YIN Guang-qing',
CHENG Xu-hao', WEN Yu', XUE Jian'
1 The Center for Disease Control and Prevension of Jinan M titary Command, Jinan 250014, Shandong Province, China;

2 Medical Unit of 71777 Chinese People’s Liberation Army
Abstract: Objective To determine the chigger mite species (including dominant species) and their hosts within and around the
military camps in Shandong province, China and to provide a scientific basis for prevention of tsutsugamushi disease. Methods
All chigger mites were collected from the earlaps and auricular fossae of rodents within and around the military camps in
Shandong provinee; mite specimens were made with Hoyer’s fluid and then identified under a microscope. Results A total of
937 rodents were captured within and around the military camps of the 17 prefecture-level cities in Shandong province during
1990-2010. These rodents belonged to 9 species, 5 genera, and 3 families of Rodentia and 1 species of Insectivora. Rattus
norvegicus (55.60%) was the dominant species. Apodemus agrarius had the highest chigger index (15.90) and carried the most
species of chigger mites (9 species). In total, 8917 chigger mites, which belonged to 10 species and 7 genera, were collected and
identified. Walchia fragilis was the dominant species (37.24%) and found in all military camps, Seven species of chigger mites
were identified from Leptotrombidium, and they accounted for 43.75% of all chigger mites. Conclusion There are many species

of chigger mite hosts within and around the military camps in Shandong province,

prevention of tsutsugamushi disease.
Key words: Chigger mite host; Chigger index; Military camp
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BL(55.60%) S 4Rl , BRLRIE LA HF 16 $E (15.90 R/
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Table 1 Chigger mite hosts and chigger mite species within and around the military camps in Shandong province, China
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Table 2 Rodent species and parasitic chi

R2 TR X BB S R

gger mites within and around the military camps in Shandong provinee, China

BN AR RIeRRER EiheemiaRa W e filiak ik
Bl (4F) (%) (%)" EERAFR) Gk
WH 1990 5.26(118/2245) 14.54(33/227) WHEB(109) ShFER(29) AL, (13) 1539 10.19
2003 1.59(23/1451)  8.13(17/209} BERG NERG) 127 3.18
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St 2004 4.82(12249) - FREEE(6) IWERG) JLEG) 23 1.92
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it 4.26(771/18 103) 3.54(157/4439) . 8908 9.60

F: a. BIERATSERIEIS B NSRS 5 A B AT A R B
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Table 3 Distribution of chigger mites within and around the military camps in Shandong province, China
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Migration patterns of Rattus norvegicus in desert area
LIAO Li-fu', BATE Wu-so’, YAN Shun-sheng'
1 Xinjiang Center for Laboratory Animal Research, Urumgi 830002, Xinjiang Uyghur Autonemous Region, China;
2 Xinjiang Center for Disease Control and Prevention

Supported by the National Natural Science Foundation of China {No. 304601207
Abstract: Objective To observe the migration patterns of Rattus norvegicus in the desert area without railway. Methods

Given previous investigation data, as well as changes in artificial water channels, farmland connection, highway, and vehicles, and

considering the variation in the rodent community over time, the exclusive method was used to analyze the migration patterns of

R. norvegicus. Resulls R. norvegicus migrated long distances with large trucks or along the farmland or residential area in the
desert area. The desert habitat that spanned over 8 km impeded the migration of R. norvegicus. Conclusion R. norvegicus can

migrale with large trucks in the desert area.
Key words: Rattus norvegicus; Migration; Desert
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Survey of vectors of mosquito-borne diseases in Hexi Corridor

of Gansu province, China
JIA Yu-xin', WANG Xu-xia', LIANG Shu!, LIU Xu-hong', ZHU Hong-bin?, TIAN Yuan-yuan®, MAO Wei-sheng’, LI Hui'
1 Gansu Center for Disease Control and Prevention, Lanzhou 730000, Gansu Province, China; 2 Zhangye Center
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Abstract: Objective To investigate the distribution of vectors of mosquito - borne diseases in the Hexi Corridor of Gansu
province, China and to further confirm the Hexi Corridor as the area free of Japanese encephalitis (JE) and other mosquite-borne
diseases. Methods The light-trap method and labor hour method were used to capture mosquitoes. In the light-trap method, the
suction - type mosquito lamp (Kung Fu Xigoshuai) was hung 0.8-1.5 m above the ground at each investigation point, and the
mosquito lamp worked for 12 hour each time. In the labor hour method, the hand-held electric mosquito trap or mouth suction-
type mosquito trap was used to capture mosquitoes in the human house, residential passageway, pigsty, and cowshed for 30-40
min, Results A total of 23 584 mosquitoes were collected, which, as preliminarily identified, belonged to 18 species and 4
genera, Most of the captured mosquitoes were from animal houses, accounting for 76.39%, followed by farmer’s households,
accounting for 14.23%, and the last one was residential area, from which 4.49% of mosquitoes were captured. Culex pipiens
pallens and Aedes vexans were the dominant species, which accounted for 55.87% and 23.04%, respectively, of all mosquitoes and
were distributed almost throughout the 5 cities in Hexi Corridor area. Culex tritaeniorhynchus, the main vector of JE, was not
captured, and JE virus was not detected. However, mosquito-borme flavivirus and Liaoning virus were first found in this area, with
a relatively high detection rate. Conelusion  Various species of mosquitoes are widely distributed in the Hexi Corridor, and the
mosquito pepulation density is relatively in raprian areas, Cleanup of mosquito breeding sources should be strengthened, and the
research on mosquito-borne viruses in the Hexi Corridor cannot be neglected.
Key words: Mosquito-borne disease; Vector research; Hexi Corridor of Gansu province
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Preliminary evaluation on insecticidal and rodenticidal effects

of Baishajing spray agent in cargo containers
WANG Tong-yu', YANG Qing-gui®, YE Song', ZHU Guang-yao’, LU Jun', WU Bing-yac®, LIU Qian-ying'
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Abstract: Objective To study the insecticidal and rodenticidal effects of Baishajing spray agent in cargo containers.
Methods In the field test for evaluating the insecticidal and rodentieidal effects of Baishajing spray agent, Culex pipiens pallens,
Musca domestica, Blattella germanica, SD rats, and ICR mice were selected as subjeets, and an ultrafine atomizer was used to
spray Baishajing spray agent into empty and heavy containers. Results For Cx. pipiens pallens, M. domestica, B. germanica, SD
rats, and ICR mice exposed to Baishajing spray agent, the 1 hour knock-down rates were all 100% (2400/2400, 2400/2400,
1800/1800, 1207120, and 120/120), and the 24 hour mertality (72 hour for B. germanica) were also 100% (2400/2400,
2400/2400, 1800/1800, 120/120, and 120/120). Conclusion Baishajing spray agent is capable of rapidly killing mosquitoes,
flies, cockroaches, and rodents quickly, and it is worthy of study and promotion.

Key words: Baishajing spray agent; Insecticidal; Rodenticidal; Efficacy
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Some characteristics of flea populations in plague natural foci of Meriones

unguiculatus in Inner Mongolia, China
YU Rui-ping, FAN Meng-guang, LI Jian-yun, ZHAO Gang, MI Jing-chuan, ZHANG Zhong-bing
Inner Mongolia Center of Endemic Disease Control and Research, Hohhot 010031, Inner Mongolia Municipality, China

Abstract: Objective To summarize and analyze the monitoring results of fleas in the plague natural foci of Meriones
unguiculatus in Inner Mongolia, China from 2003 to 2012 and to provide reliable baseline data for analysis of the epidemic
characteristies of enzootic plague in the natural foci and effective prevention and control of plague. Methods Surveillance was
carried out in the 24 plague natural foci (hanners or counties) of M. unguiculatus in Inner Mongolia, and stratified sampling was
performed in different habitats, The opaque specimens of all ectoparasite fleas on captured rodents were classified under a low-
magnification microscope. Fleas were collected from the burrow tracks of M. unguiculatus using sticks and then identified, and
fleas were also collected from representative rodent holes. According to the criteria for determinating plague natural foci and
plague epizootics (GB 16883-1997 and GB 16883-1997 Appendix B), the fleas were tested by culture of plague bacteria. The
species, number, and infection of fleas in different years were recorded using Excel 2003 and analyzed by descriptive
epidemiology. Results From 2003 to 2012, a total of 82 410 fleas, which belonged to 37 species (subspecies), 14 genera, 5
families, and 3 superfamilies, were collected in the plague natural foci of M. unguiculatus in Inner Mongolia. The annual number
of flea species fluctnated hetween 26 and 32, and the annual number of fleas fluctuated between 6375 and 9891 (mean 8241).
Plague bacteria were isolated from 930 fleas, which belonged to 14 species (subspecies). The annual number of species of plague
bacteria isolated from fleas fluctuated between O and 9 (mean 3.3). The annual number of fleas from which plague bacteria were
isolated fluctuated hetween O and 278 (mean 93). Stenoponia formozovi was found for the first time in the foci. Conclusion
Because the ecological environment of plague natural foci has been affected by natural and social factors in recent years, the
number, species, and infection of fleas show some new characteristics. We should strengthen the monitoring and control of the
fleas as a vector in the transmission of plague.

Key words: Meriones unguiculatus; Focus; Flea
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Epidemiological features and risk factors for severe fever

with thrombocytopenia syndrome in Yantai, China
LIU Jing-yu', QIN Yu-jun', HE Xiao-min® JIANG Mei', XING Yu-fang', DING Shu-jun*, WANG Xian-jun®
1 Yantai Center for Disease Control and Prevention, Yantai 264003, Shandong Province, China;
2 Binzhou Médival University; 3 Shandong Center for Disease Control and Prevention

Corresponding author: JIANG Mei, Email: ijy801@126.com

Abstract: Objective To analyze the epidemiological features and risk factors for severe fever with thrombocytopenia syndrome
(SFTS} in Yantai, China and to provide a basis for the prevention and control of SFT$ in Yantai and even the rest of China.
Methods Analyzed the epidemiological features of SFTS and thirty SFTS cases and healthy controls (n=90) were selected from
Yanlai for investigation of related factors, and statistical analysis was performed by chi-square rest. Results A total of 30 SFTS
cases were collected from Yantai during 2011, and the farmers were the main group. The dog feeding way showed significant
difference between cases and controls; the proportion of individuals who worked in the hillside field was significantly higher in
cases than in controls. Among the 120 respondents, only 7 took certain forms of protective measures. Oceupation, working and
living conditions, and contact with animals were possible risk factors for this disease. Conclusion The working environment,
occupation, and contact with animals should be considered as a reference in the diagnosis of SFTS cases, and the residents’

awareness of occupational protection should be strengthened.

Key words: Severe fever with thrombocytopenia syndrome; Risk factor; Case-control study
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Abstract: Objective To elucidate the epidemiological characteristics of hemorrhagic fever with renal syndrome (HFRS) and
associated reservoir hosts in Fujian province, China and 1o provide a scientific basis for the prevention and control of this disease.
Methods The data on the epidemic situation of HFRS in Fujian province were subjected to statistical analysis. Rodents were
captured using cages at night, and the population density and species composition of captured rodents were determined.
Hantavirus antigen was detected and identified from rodent lungs by indirect immunofluorescence assay. Results A total of 373
cases of HFRS were reported in Fujian in 2012, with an incidence of 1.0027/100 000. The cases distributed in 61 counties,
county-level cities, or districts, particularly in cities of Nanping, Fuzhou, Quanzhou, and Ningde. The incidence of HFRS was the
highest in counties of Songxi, Zhouning, Shaowu, and Zhenghe. The surveillance of rodent populations showed that the mean trap
catch rate was 5.32% indoors. The Norway rat (Rattus norvegicus), the reservoir of Soul virus, was the predominant species. In the
mixed epidemic area, the mean trap catch rate of rodents was 3.62% in the field, and R. Julvescens was the predominant species.
HFRS virus antigen was detected for the first time from R. norvegicus and R. tanezumi in county of Jiangle and R. norvegicus in
county of Wuping. Conclusion R. norvegicus is still the main reservoir host of HFRS in Fujian. In 2012, the incidence of HFRS
in Fujian increased significantly, especially in counties of Songxi county and Zhouning. Integrated rodent management should be
implemented, and HFRS bivalent vaccine should be widely administered among the high-risk populations, so as to reduce the

incidence and prevent the outbreak of HFRS,

Key words: Hemorrhagic fever with renal syndrome; Reservoir hosts; Surveillance
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Survey and analysis of disease vectors in 2012 in Shenzhen, China
LIN Liang-giang, ZHANG Shao-hua, LIANG Zhuo-nan, LI Jian-feng
Shenzhen Center for Disease Control and Prevention, Shenzhen 518055, Guengdong Province, China
Abstract: Objective To investigate the species of vectors and their seasonal fluctuation in Shenzhen, China and to provide a

scientific basis for controlling the veclors in Shenzhen. Methods

Surveillance sites were set according to the “National Plan for
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the Surveillance of Biological Vector (Trial)”. The squirrel-cage method, mosquito lamp methed, eage trap method, and sticky trap
method were uged to determine the species and population densities of rodents, mosquitoes, flies, and cockroaches. Results The
average rodenl population density was 3.21%, and increase of 154.76% as compared with the value in 2011; the total flea index
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was 0.85, a decrease of 24.00% as compared with the value in 2011; As the dominant species, Rattus norvegicus accounted for AAT(EL &1 ), EREEE T -
86.64% of all captured rodents. The average mosquito population density was 11.52 mosquitoes/lamp, decreasing by 30.77% as EZR: 11 (#) E W %ﬁ{wﬁ ﬁﬁ (EI%) ﬁ(?;;ﬁ
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mosquitoes. The average fly population density was 11.06 flies/cage, increasing by 244.55% as compared with the value in 2011; R TATEC TR REE U BT 696 o 408

As the dominant species, Chrysomya megacephala accounted for 46.47% of all captured flies. The average cockroach population FREK o 2759" i = 263 1.16 13.36
density was 1.09 cockroaches/box, increasing by 4.819% as compared with the value in 2011, and the infestation rate was 14.41%; ; AP 8 1254 - 40 190 052 11.02
As the dominant species, Blattella germaniea accounted for 96.02% of all captured cockroaches. The population density peaks of ! N 1249 14.19 b 448 32 125 0.28 7.14
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was above 1% in each month throughout the year. Conclusion The general information on commoen disease vectors in Shenzhen ﬁiﬁ-{- 30 36 1.20 wH 2477 357 2712 1.09 14.41

| At 422 4861 11.52

has been gathered, which provides baseline data for the development of effeclive vector control strategies.
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Abstract: As one group of the important diseases affecting human health, mosquito-horne diseases have long been the difficult HJ-1(A.B) CCDAEHL 30 4

problems in disease control and prevention. With remote sensing (RS) technology, which has been successfully applied many B 100

times in the research on mosquito-borne diseases, the distribution of mosquito habitats can be monitored, and the development FARAE & i3 150(iELL4)

and progression of these diseases can be predicted. This paper reviews the progress in the application of optical satellite RS and 300GELLS)

passive and active microwave RS in the research on mosquito-borne diseases, and it also discusses the prospect of mosquito-borne Landsat MSS ‘E.|'F'L.;‘r'f:0.50~0.70 79182 18
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Abstract: As an infectious disease worldwide, malaria seriously affects human health. Vaccine is an effective way to control and

even eradicate infectious disease and has attracted considerable attention in the malaria research. Currently, specific malaria

vaceines against human and mosquito stages of the parasite life cycle, transmission-blocking vaccines, multi-stage/multi-antigen

vaccines, and live attenuated vaccines are in development. Although no malaria vaccine is put in the market, some vaceine

candidates have been in clinical trials, with promising results. The progress in research on malaria vaceine is presented in this

article.
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