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(BE] BN FREMVWEARTEORREFTRERHAKERNEIERR. HE XA
TR W AT ok, % b B IO % AT X 4T SROE it BEAL A B Hh A L BT 10 ()33 B3t
3T, RELTIR LA, R R E R 51824 h48 h, WEHAKHMR ,HBERR
YR IE R RIVE R AR R A 3 1 LGy o GE3HAMATR A SPSS 13. 08K Mt 47 SR HBHIE %
1.0 mg/LBHI24 hH10.5 mg/LE H48 h, REBHRIGIK 100% . [F—1E B, X 4TER B9 R KR BE
EYMEERBES TR, BHTE24 h, LC, HH M0.0939 mg/L, T ¥ 4L 4T 8848 h, LCy, HEH N
0.0625 mg/L, 83124 hfI48 hiA A K4THR LC,y ZR B LIt ¥ B X (1 =5.001,P<0.01), E—EH
Y2 V0 L P, S 000 X 4T M B0 2% OB 748 h R AR B (L R R VR B RN K B ) Slg LG Z R Y
E£REFHIT¥EL(F=4.264,P<0.05), 3% logistic BTSN, Wk BE (BT 8] | A 3% A bR HE AL 1
A B HHE 4 91 82.047(OR =5.573) .0.263( OR =2.924) .0.187~0.210(1.969~2.560) . it
SR AR SR RATHR, v AR R A RATREE BRI RFERWER,
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A study on the effect of Oncomelania hupensis hupensiss killed with niclosamide in China LV Yuan,
YI Shang-hui, LIU Tao-cheng, YI Yin-sha, WANG Yao-zhu . Department of Epidemiology, Medical
College of Hunan Normal University, Changsha 410006, China
Corresponding author : YI Yin-sha ,Email:1y598598@yahoo. com. cn

[Abstract] Objective To study the effect of Oncomelania hupensis hupensis of niclosamide, and
exploring the main influencing factors. Methods The samples of Oncomelania hupensis hupensis were
collected from 37 sampling sites in 33 counties of 10 provinces by means of stratified random sampling
methods in accordance with the categories of Oncomelania hupensis hupensis habitats. Samples were
randomly located into study group and control group. Oncomelania hupensis hupensis of the study group
was marinated in different concentration liquor of niclosamide which was confected with water for 24 hours
or 48 hours, then LCs, of niclosamide by which Oncomelania hupensis hupensis was killed and amount
calculated. The influencing factors of the mortality of Oncomelania hupensis hupensis in the study group
was statistically analyzed by Xz test and by multiple logistic regression using SPSS 13.0 statistical software.
Results The mortality of Oncomelania hupensis hupensis of the two test groups which were marinated in
0.5 mg/L liquor for 48 hours and 1.0 mg/L liquor for 24 hours was 100% . The effect of Oncomelania
hupensis hupensis killed by niclosamide was markedly reduced along with the reduction of drug
concentration. The average LCs, rates of niclosamide liquor by which Oncomelania hupensis hupensis killed
for the 24 hours and 48 hours in the study group, were 0.0939 mg/L and 0.0625 mg/L, respectively.
There was significant difference between the two test groups (y* =5.001,P<0.01). In determinate range
of concentration, the mortality of Oncomelania hupensis hupensis showed significant difference among the
geographic types of habitat (Xz =4.264,P<0.05). By means of multiple logistic regression using SPSS
13.0 statistical software, the estimate value of coefficient of regression on the influence factors, drug
concentration, test time and the geographic types of habitat were 2.047 (OR = 5.573),0.263(OR =
2.924) and 0.187-0.210 ( OR= 1.969-2.560), respectively. Conclusion  Niclosamide could kill
Oncomelania hupensis hupensis effectively. The main influencing factors on the efficacy of niclosamide by
which Oncomelania hupensis hupensis was killed, appeared to be drug concentration, time of testing and
the geographic types of habitat.
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HT R R BB R EEWE R, P
T4 B0t I JR 10 S 9 B 36 AR, RATR AL B
WATHR S J7 ik, 3 o [ o W% OB AT X AT IR, ZEAS
TF ¥R JEE S (R R 1B SR IR A 4 T AT T SR M R
ARATEMRMPR, A ERBEMT

RS HE

1. 4TH8 . BEML 2 Z A, JEHER T 10 M4 33 4
B3 ARG A BRIETREANESHRE(ER) 2
FILER (1S A 5E) BB RS A4S ) FoK A (17
ME),F4-5 ARESESRETE. RENTR
FERGLE T, % ELREHESRE, FFR24 b Bk
fEm i RERTEE",

2. RN - 50 % S RH W0 ik 2 B B £k TR 4
ORI, ERE=HZ,#t5.:20010325, 7
LR B4 WHO/SMF/1-R3 MR B K,

3. RKEBRE HESRERMETEUEMH 30 R
BEHLAAE Z 100 mIB B BRI A - B A2
S A 100 mlFA BE 4 B S 7K B il AR [8) v BE # R
WIR (A ERE 1.2), B—WREM2 ;R
#H . i A100 mIfR S E KK, 25C T 43R H24 h,
48 h, B HWE—K, EHFE, it

4. RIBETRT T, AR KB JBUT K
JE (LCyo )™ \LCso 3 B {E 2 BB FE WK B (Slg LCyo ),
Ho AT c RBRF EST.

ST EM-EER Y AF, Y=0;%1,
Y=1, AR X1 KRR E B RES R T
ANTK I 5 X2 5 M0 B VA BOR Y AT HR IR ], 24 h=1,
48 h=2; X3 4THAR BT BERFETUEER;
X4:X1 1 X2 B EAEMH;XS: X1 # X3 MR A
F,X2 f X3 R EAER . SR SPSS 13. 0%k {3
1736 &4 logistic |5

g =R

LA R0 B 2R K AT 8 B RS I - X IR 41 4T IR 5
TR 0, MU AMARITER BES
Yy vk BE RO B R R BT IR] RO BE K, RN BB ROR 1 3R,
1.0 mg/L¥EW 24 hF10.5 mg/L¥E W E 48 h,
RUERIE 100% . 7R BIR R AK M E =
b Ak S TV o, 4T R SR A ok B BURRHE R AR IR L 1L
7K Y 4T S8 A — E R 25 W ok R R R VE LAY
SRR EE THAE(EL.2),

2. GRS S TR E FE 18] Yo 4T SR A R KB AL

SRR R KETIR LGy, , RE 24 ok B BRI 5T R
24 h, & H K 4TI LCy, ¥9{E #H0.0939 mg/L, 17
#40.0312 mg/L, 95% 7] {5 BR 7 0.0832~ 0.1045
(mg/L)(%3), MAFAYKERIITIRIS h, &
HIX 4T 42 (8 LCy, #9185 0.0625 mg/L, ¥ HE £ K
0.0208 mg/L,95% T {5 B 4 0.0556~ 0.0694 (mg/
L)(F4), ARMER LC, 2t KK, ZRBAHE
28 X (+=5.001,P<0.01),

®1 ARRE SRR A4 hRATRAKER

W KR W
(n=900)" (n=300)" (n=1020)"
(mgll) gpp mpx  Er KR KT RCE
L4 (%) b4 (%) ¥ (%)
1.0 900 100.00 300 100.00 1020 100.00

0.5 887 98.55 297 99.00 998 97.84
0.25 816 90.67 276 92.00 937 91.86
0.125 677 75.22 236 78.67 747 73.24
0.0625 172 19.11 121 40.33 339 33.24
0.0313 24 2.67 0 0.00 100 9.80

0.0157 7 0.77 0 0.00 42 4.12

» BHRRETERE

£2 ARREEHEUIEARREEE 48 h BEATERA KR
e KRR ¥
(n=900)" (n=300)" (n=1020)"

(mgll) g mrx Fr REE R KCE
® (%) & (% B (%)

0.5 900 100.00 300 100.00 1020 100.00

0.25 896 99.55 298 99.33 1016 99.61
0.125 855 95.00 292 97.33 979 96.00
0.0625 300 33.33 215 71.67 550 53.92
0.0313 64 7.11 50 16.67 165 16.17
0.0157 19 2.11 0 0.00 57 5.57

* FWE1

3. ARAE R ATIBR KGO . A MR R KAT
#2 Slg LCy, , MBI A BB HI24 h, AR AR R
RIH0 38 R ET B MY Slg LG, : I i BUET IR A B (R
0.0645 mg/L,¥x# 2 #0.1058 mg/L; # H B ¥ {H
%0.0478 mg/L, ¥5 ¥ 2 7 0.0259 mg/L; /K P B £T
829 £ {8 X 0.0397 mg/L, ¥ # 2 K 0.0050 mg/L.
SRR Slg LCy BMEME T E 447, 4 R A
A e o R [ AR SE AT IR U ME 2 R B TS ¥ B X
(F=10.5260, P> 0.05), T & 50 % |20
48 h, 1L B ST SR A9 BB 25 0.0343 mg/L, iR EE N
0.007 mg/L; ¥R B A9 {1 50.0233 mg/L, iR HEE
H 0.0092mg/L; K M B AT B KB ENR
0.0213 mg/L, /R #EZE K 0.0121 mg/L; F EZ A4
RER, AW ARARTENEBREERE
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Giit% &N (F=4.264,P<0.05)(£5), =M
BEATHRA Slg LC, M¥EZ SNK K, 4R I
#I Slg LCy, 347K 3 L 39 18 B A K R AL, 7 &L
FK MR Slg LCy, FHKFEGE T 2E Lo

4 5THBIET- B logistic B3 4347 : LAST IR A 77 .
FET- o N0 AR B, e SR AN BV VR VR L ST IR R L
] STIR A SR B A B AT IE KM logistic H A2
.5 AKFER0.05, BIBRAKFEHO.1, BLA BHAE
B, FEABIEFRE RS WRE B AR E
Snt A MR EAER . WK bR B A R B THE
B K2.047,0R =5.573, YRy 6 18] f 4 M 4L (81 15
FRAHITEO0.263, OR =2.924, R AETBAE K

Wi

SRAHEREET 1248 () RELES%
AT EMRERAHER FEEEIHFTUR
WK JEH EBENH TR EARBR . #
FERATRER S RATRE A W I 5, HE M
WRURRATR A4 kMBS W ERAEER,
REMEBER - BRARBIRX0MH, 51
WK AT R 5 KARILERERA TSR
RhFERIK MR MR BT R A K, £ THREL
B A A R R 5B, — BOA R AT
BEERFAN MBS, UEHXEER,
RESEREXN K BHRWMU BN A RURAR,

WEMNEMREER(FEO6), R EXETRE— EAEREMNRE,
£3 FREERMBUE(mg/L)24 h BETBRAKE
B X X £ (%)
TRRAEK 1.0 0.5 0.25 0.125  0.0625 0.0313  0.0157 LCs (95% CD)

=W M| &R 100.00  96.67 93.33 83.33 10.00 6.67 0.00 0.0948(0.0850~0.1057)
KHE kdL 100.00  100.00 96.67 93.33 30.00 6.67 0.00 0.0735(0.0661~0.0817)
HE =% 100.00  100.00  100.00 93.33 63.33 0.00 0.00 0.0597(0.0543~0.0657)
mi EE AR 100.00  96.67 93.33 63.33 0.00 0.00 0.00 0.1222(0.1105~0.1351)
Al B 100.00  100.00 83.33 76.67 30.00 6.67 3.33 0.0884(0.0770~0.1015)
% BiE 100.00  100.00 80.00 73.33 16.67  13.33 6.67 0.0948(0.0821~0.1094)
e &M EWd 100.00 100.00  100.00 66.67 13.33 3.33 0.00 0.0992(0.0892~0.1104)
WHE Hk 100.00  100.00 96.67 93.33 63.33  10.00 10.00 0.0532(0.0469~0.0603)
WL ER 100.00  100.00 96.67 73.33 13.33  10.00 0.00 0.0926(0.0825~0.1039)
Al AR 100.00  100.00 90.00 56.67 3.33 0.00 0.00 0.1250(0.1124~0.1391)
Wit FEE XE 100.00  100.00 96.67 70.00 53.33 0.00 0.00 0.0770(0.0681~0.0870)
RO FPEWH  100.00  100.00  100.00 96.67 70.00  23.33 13.33 0.0432(0.0380~0.0491)
I 58 100.00 3.33 80.00 56.67 10.00 3.33 0.00 0.1309(0.1144~0.1498)
M 100.00  100.00 93.33 80.00 0.00 0.00 0.00 0.1064(0.0979~0.1155)
T &T wmit 100.00 100.00  100.00  100.00  100.00  36.67 10.00 0.0320(0.0290~0.0353)
FEib AR 100.00  96.67 96.67 76.67 33.33 3.33 0.00 0.0844(0.0746~0.0955)
wiE Y 100.00  93.33 80.00 33.33 0.00 0.00 0.00 0.1688(0.1502~0.1898)
M I AL 100.00  96.67 93.33 66.67 33.33 0.00 0.00 0.0948(0.0833~0.1078)
®ib B 100.00  93.33 70.00 56.67 20.00 3.33 3.33 0.1280(0.1100~0.1488)
REK HiM 100.00  100.00 96.70 93.33 43.33 10.00 3.33 0.0640(0.0568~0.0721)
Mg FM 100.00  96.67  100.00 93.33 43.33  13.33 6.67 0.0611(0.0538~0.0693)
B % 100.00  100.00 86.67 66.67 30.00 3.33 0.00 0.0970(0.0848~0.1108)
Kl 100.00  100.00  100.00 90.00 16.67  10.00 3.33 0.0770(0.0694~0.0854)
ZM 100.00  96.67 90.00 60.00 16.67  13.33 10.00 0.0970(0.0837~0.1124)
BH Bk 100.00  93.33 86.67 40.00 26.67 0.00 0.00 0.1279(0.1115~0.1468)
LW ®I 100.00  96.67 86.67 66.67 30.00  10.00 3.33 0.0926(0.0799~0.1072)
TH Rt KE 100.00  100.00 93.33 83.33 13.33 0.00 0.00 0.0948(0.0859~0.1046)
I #HM 100.00  100.00  100.00 93.33 46.67  26.67 10.00 0.0520(0.0454~0.0595)
A ER 100.00  100.00 96.67 93.33 3.33 0.00 0.00 0.0926(0.0870~0.0986)
*xF AR 100.00  100.00  100.00 76.67 10.00 0.00 0.00 0.0970(0.0885~0.1062)
¥ &l % 100.00 100.00  100.00  100.00 56.67 0.00 0.00 0.0599(0.0549~0.0653)
UGS 100.00  95.00 95.00 75.00 50.00 0.00 0.00 0.0797(0.0701~0.0906)
WL B 100.00  100.00 71.67 56.67 71.67 0.00 0.00 0.0884(0.0767~0.1019)
WL &% KE 100.00  100. 00 90.00 93.33 10.00 0.00 0.00 0.1852(0.1371~0.2500)
*l 100.00  93.33 80.00 50.00 26.67 0.00 0.00 0.1250(0.1083~0.1443)
BE  OBW O 100.00  100.00 71.67 55.00 26.67 0.00 0.00 0.1211(0.1052~0.1395)
BE AT 100.00  100.00 95.00 90.00 10.00 0.00 0.00 0.0915(0.0842~0.0995)
& it 100.00  98.33 91.35 75.32 29.59 5.41 2.25 0.0939(0.0832~0.1045)
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R4 RFEIWRERWIE (mg/L)48 h BHATRA KR
T B & X ® (%)

TRRAEE 0.5 0.25 0.125 0.0625 0.0313 0.0157 LCso(95% CI)
=M W KRR 100.00 100. 00 100.00 53.33 0.00 0.00 0.0611(0.0560~0.0667)
K Kt 100.00 100.00 100.00 56.67 6.67 0.00 0.0570(0.0517~0.0628)
HE =% 100.00 100.00 100.00 80.00 26.67 0.00 0.0422(0.0380~0.0469)
mh FHE ER 100.00 100.00 93.33 6.67 0.00 0.00 0.0884(0.0831~0.0941)
Pl BE 100.00 100.00 100.00 36.67 16.67 10.00 0.0570(0.0506~0.0642)
% RiE 100.00 100.00 90.00 36.67 6.67 0.00 0.0702(0.0629~0.0782)
WE EH BW 100.00 100.00 80.00 36.67 0.00 0.00 0.0788(0.0706~0.0879)
W#E ik 100.00 100.00 100.00 93.33 43.33 20.00 0.0299(0.0265~0.0337)
Wi ER 100.00 100.00 96.67 26.67 10.00 0.00 0.0702(0.0636~0.0775)
Al B 100.00 100.00 100.00 6.67 0.00 0.00 0.0844(0.0808~0.0882)
YL EFH XE 100.00 100.00 93.33 60.00 3.33 6.00 0.0597(0.0539~0.0661)
BRI KEH  100.00 100.00 100.00 76.67 40.00 13.33 0.0359(0.0316~0.0408)
WL EH 100.00 96.67 93.33 20.00 6.67 3.33 0.0770(0.0694~0.0854)
L 100.00 100.00 100.00 6.67 0.00 0.00 0.0844(0.0808~0.0882)
I &F mit 100.00 100.00 100.00 96.67 46.67 10.00 0.0305(0.0275~0.0340)
ERII - 100.00 100.00 96.67 50.00 16.67 13.33 0.0520(0.0457~0.0591)
ZE Y 100.00 100.00 63.33 3.33 0.00 0.00 0.1114(0.1018~0.1219)
Z# T M 100.00 96.67 86.67 16.67 0.00 0.00 0.0884(0.0805~0.0971)
B B 100.00 100.00 86.67 53.33 26.67 6.67 0.0532(0.0463~0.0611)
TR BM 100.00 100.00 100.00 50.00 10.00 0.00 0.0583(0.0527~0.0646)
W FMm 100.00 100.00 100.00 70.00 20.00 6.67 0.0452(0.0403~0.0508)
Rz 100.00 100.00 86.67 53.33 3.33 0.00 0.0655(0.0586~0.0731)
K& 100.00 100.00 100.00 73.33 40.00 20.00 0.0351(0.0306~0.0402)
W 100.00 96.67 96.67 13.33 0.00 0.00 0.0844(0.0784~0.0909)
®E Wk 100.00 96.67 70.00 3.33 3.33 3.33 0.1039(0.0938~0.1151)
T ZRIT 100.00 100.00 96.67 66.67 20.00 10.00 0.0463(0.0409~0.0524)
Ly R#E K% 100.00 100.00 100.00 66.67 3.33 0.00 0.0544(0.0498~0.0595)
WIL #FM 100.00 100.00 100.00 80.00 23.33 10.00 0.0403(0.0359~0.0452)
HE BR 100.00 100.00 100.00 10.00 0.00 0.00 0.0825(0.0783~0.0869)
XE AR 100.00 96.67 96.67 13.33 0.00 0.00 0.0844(0.0784~0.0909)
b &l X 100.00 100.00 100.00 93.33 6.67 0.00 0.0442(0.0416~0.0469)
[N 100.00 100.00 100.00 85.00 15.00 0.00 0.0442(0.0405~0.0483)
WIT #R 100.00 100.00 100.00 100.00 0.00 0.00 0.0442(0.0442~0.0442)
WL L% FHE 100.00 100.00 100.00 53.33 23.33" 3.33 0.0508(0.0451~0.0572)
-1l 100.00 100.00 96.67 90.00 3.33 0.00 0.0474(0.0442~0.0508)
wE BW OME 100.00 100.00 100.00 45.00 0.00 0.00 0.0645(0.0591~0.0704)
BE KT 100.00 100.00 95.00 10.00 0.00 0.00 0.0854(0.0800~0.0911)
& it 100.00 99.55 95.09 48.47 11.26 3.51 0.0625(0.0556~0.0694)

£5 FRERHEHEIKRERTIEY Sg LG, FEMTE EERNKAHETIE, 5 T 4 310 57 F At HL & 8 &
BREHE SS df MS  F{#i PHE W 3% KB B 1 mg/ LB AR,
#@E 0.001 2 0.0005  4.264 0.022 EHAMH S R B R RER OR EH>1,K
B 0.003 3 0.0009 ‘
2 0.004 % WU AR RETBRREWBERIEMR ., TR0
B 7 W VA X LK 0 X B 5T R B L Fr i DX B 4T
ARBEMBMT 10 8 ()33 ME 37 MTE BREWRE;EX 3 NMEEDPEMIAR KR ER
A EEMUERAKRE SRR ERER EHAEERNFIERR RRIEHORERER
EO A BB RS XM E - AW EHEL BROVETIRE A AR, HANRRIAE M
1 mg/LBR4THE24 h3R0.5 mg/LBR4THR48 h,ff KREMREZRMEREA R RKERELR,

x6 ERREHRER

x & 8 5z Wald v P1{E g OR {E(95% CI)
E R -17.856 0.161 2644.341 0.000
X1 wE 1.718 0.029 4359.123 0.000 2.047 5.573(5.516~5.633)
X2 i {8 1.073 0.060 329.003 0.000 0.263 2.924(2.806~3.042)
X3 7K FRY 0.976 0.087 127.949 0.000 0.187 2.654(2.483~2.825)
BRE 0.737 0.062 135.902 0.000 0.210 2.090(1.969~2.212)

X4 W X B g 0.890 0.064 127.352 0.000 0.178 2.435(2.310~2.560)
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(Ve Hs B 3 :2006-02-10)
(AXHB:FER)

- B Pl -

ERASRHNAT T EELFRERREET T O EA

kAR RNE EE ¥R

AXRERTE Poisson F i EH (ZIP) MEFL LR
W 4y AR R (ZINB) X B 7 R X 2004 4F 125 PRRR—F
FEERRER, TR 124 PRE 430 ZHEEM R EF
B204 A, % 226 Ao —EFRMAKRK 1K 128 fl GRE
29.8), %% 2 1K 56 Bl (5 %13.0),3 K 16 HI(ARE3.7) 4 K
17 Bl (3R %4.0),5 )& 10 BIOFE2.3),6 KREU L7 HIORR
1.6) ; W5 M Poisson 4 7 R B4, M BLA R EE * HK95.46,
BHE(df)HN 4,P<0.001, %4 Poisson 447 , B LAHL &
ENEEE, URAENE-FERNERREENIREER,
PR B AT 20 MR BT 0 %, W &R (P<0.05)9 4
AERE FIR BERBER0=X,1=%8) . RELEX A
0=F,1=2) BESEKO=7,1=2), 5 AZEEHEY
&R W% 1,1 Poisson WAEER A BURRELE—F
AEBREREE S B RA, AR ERR & B %S

KEASER, GETERENGCRRBEMRT B H 8%
B9k, MZE 1 9 alpha, — 2log.AIC 1 BIC 7 LLE i ZINB
SHEBEEEERER DA

2R EAYEXS RIS S HRANRRE LK,
S FRAEBE LB WL F B R R ZIP 5 ZINB 51 8,
ERMBEARIEENEENSHNGITRETERE.
FEXH BT L BT BIA R, M B 1, WR R Poisson 47
i HORE % N 36.79% , A B 5 45.58% , Rl B L& R B
I P {H<0.001, % A Poisson 4 HRAEEH, MEL
LA AR R LUK B0 4k 2 B84, XA ZIP A g 4
SRERR o B H47.97(df=5,P<0.05), FAF&, &
ZINB A AR R ¢ HXN9.99(df=5,P>0.05), B
W ZINB A A bt Y. T £ #EA ULl M-plus,
STATA %8 {4 8L, A 3CR A STATA 9.04H .

%®1 ZIP M ZINBSiHH4ER

. ZIP ZINB
34 Sz 95% CI EX ¢ Sz 95% CI
Poisson
i -0.344 11 0.095 218 -0.530 74~ -0.15749  -0.33918 0.097 525 -0.530 32~ —0.148 03
gHER -0.193 81 0.124 688 -0.438 2~0.050 57 -0.15225 0.131 559 -0.410 1~0.105 604
Te3 0.556 113 0.194 413 0.175 071~0.937 155 0.746 547  0.177 694 0.398 273~1.094 822
cons ~0.042 44 0.260 75 -0.553 5~0.468 625 -0.272 04 0.288 138 -0.836 78~0.292 702
310
B sk -1.31222 0.484 272 -2.26137~-0.36306 —20.7727 1.405 256 -23.526 9~ —18.018 4
BHmRE -18.968 8 0.605 741 ~20.156 ~-17.7816  —19.0989 0.529 908 -20.137 5~ —18.060 3
cons -0.402 49 0.215 517 —-0.824 9~0.019 911 ~-0.971 31 0.318 345 ~1.595 25~ —0.347 36
alpha 0.453 562 0.310 624 0.118 491~1.736 147
~2log ~622.334 - 609.426
AIC 1258.668 1234.852
BIC 1287.114 1267.362
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