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(BREL R, 5 dORNZE B S ) RN AR 2 A HUM A
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B 1 %R U ML HUZ MR LI (1224 1 Garcia-Salcedo ™)
Fig. | Common mechanisms for drug resistance of parasites
(Modified from Garcia-Salcedo, et al.m])

a. ZiAHERIBRIEREN b, Z9PIHEAR I ¢ VR
a. increase drug efflux and loss of function of drug uptake system;
b. modification of target molecule; c. drug inactivation
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X 23 I 52 1 -

by B AT B e TE I A A i B I
F2 3% 108 B B T D I SR H v HUAROG SR HU A 1 B
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AR RVERE AR T A E AN AR, B
D TR B R AT RS, SEUE R B
HEE AT E R A s S,

X B ER B FE X 3R AN ™, SRR 1 R (Mo-
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FHE A, Kk, F AR 2RE A BT AL S B
dU 2. Heumann e 7 it 55 i 0 7 [ 5]
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(Combination, mixture), % Fh B % Fh 24 [l i 42—
UORTT A E T, B0 2590 7] LU A&, a2
%U%[IO, 16]O
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e R AR, RS A AR, SRR A A L
ST TR HORI 2 H, I8 R X A A 1 6 1 Y AH ]
T URT R B R A O AR XA o BRI, 3R v I
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s e 2k e
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B () — P 3 b o AU R A 1 25 s 8 FE 2454
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NS, A R I SR R R S T R, %
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WO EPIRIE = A At R, SRR
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BT 1) 55 R0 R A 2 R R A ALY, M
TE A AR AE VR A PR R BT 2 AR R B ) 25 A
A A BB, PR IE A B R A P,
R T BT 24 P 22k TR SR AS A3 (1 AR Ak, DA R 7 24 1 ol
BEAD R B XA M S R E S
FE AR 7E B e B A L, AR 2 S el o A
R (EL R o 1 2 DA AR B R
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I A A6 2 HROZ4 9 1) e 87 R 1 B E
MEPLLG RS, XL S ML S SR T BT 1his 3h 4,
i B 20 A BULIR FE 890% B IR FE 45, X 2
LG P2 YERE I v . TR R e DL
PEATLHI AR FR O TSR AT DAAST I, R p5 2 Ik Bk
PEAR, 7E ECERAS [R] Hb X A= PR 1R 40 24 PR 7K P B 52 2
BT L i B2 I E Y, 50%
SO FE (ECo) O i T 7R BE AN 2k 2™, TR, I
KA NG T — PR T 5 2 - R A )
B I 5 7
42 5 FHME(Molecular assays)

TEPLZI N D AE LT, R o TV %8
AW & B 25 AR SRR B B0 R AR Bl AR
TS R P 38 5 3Rk, G o PR A A I 2 A R
FH T Rn i % 2504 FH B bR 1R 25k DR A, T e PR 22
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S5 S AR P A0 01 R A A R 1 6 32
A AR 0 70245 P L) R A
A PR 4 U A A7 50, LI 5 140 T 5 220
SEREIF, Jd KRR (I 2 DR AT Th R s

5 KEHFERMAERTINR

AR RIESY TR R R A A R
SRR IR BN ) B ) P A R . TR AR SR R
S B A B, NI fE S ™, (HEH T
D R B ), WA — P2 K IR 1,
DR L VA 24 T o e

TE J T 2 4 25 A2 B R, L e e 2 5 FH 245470,
JENFER I L I AN R 1% 25 7
AT PUAPE, (H A AR 2R HUOR S B I HRAT AR IR
FRIL = I BB, T B8 ML A e 7 7K 7 H R AT FH
)4, T ELAR A R A R KT
B FRGE R, L R T B8 2% FU(Eubothrium spp.)
(RIVATT , % 2% tonf L e R 227 A T g v 7,
FO0Fi BA HRIE R 08 B 5% B A 5 e ™ L 11 L
o, FEBE IR B R 254, BT A1 mg/LI
FR IR IR 72 240 P TIT 100% 5% KAFEFE B4 i
PG /K 7 G AR RN A A X — ok 254,
IRIK B (R V6 T 25 SR R 22, A PR R R AF 4
6—12f%, Tl HL AR M Rz b5 58 dumra kA",

1E 52k 27 A4 o, W EL(L. salmonis, Caligus
SPp.) A& 5 M K 78 YA B 5 T e B L ) A7 AR R, VR R
ANE FR BB I8 5 AN, AH TR A K
JEF, SHE A RCR OB B R, IREA2014
S G T i i £ NI 0 24 MR AT R, R BT R
G L e A P 4 R — BLORFF R m BT
2, o ik B AL R K B TR S 4 7 88 Y
20084 Ak 2% Fir A i HE i £ o6 A 5 (1) SR
BRI T 765, IS KTE2010—20124F %224 K
FEEEFRIE I IR B b, R B K R 2k RO [
i TERE R, FR 2 £ AR 5 i ¥ B (C. roger-
cresseyi)[KIVA T 25 St B 5B A

ok BRI, A R R w AR A P gt
FB 2 1 WM g B A0 K 78 9 ek PR SR L0 A R BE R, K
S EAE R W = A ). EFRIE, K P= IR
SRR A, R — R WL AR BB AR R B iR
29 AR B S C, ANRIYE I 25t 5 7 L, R BT
G PE R SR IE /D, (B AE — 2L K IR AE X 35, 2
A HUI 1 7 6 28R B R AR 22 SR 2 4 7
KR Ry, 1K LR RO FEAE K P SR AR 7 TR ) E
BLn) T HLE A K IR G AR A A A AR B IR
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PARASITE DRUG RESISTANCE AND ITS ENLIGHTENMENT FOR
ANTHELMINTIC THERAPY OF PARASITIC DISEASES IN AQUACULTURE

LI Wen-Xiang', WANG Hao’, XI Bing-Wen’, LI Ming', NIE Pin"* and WANG Gui-Tang'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan
430072, China; 2. Shanghai Ocean University, Shanghai 201306, China; 3. Freshwater Fisheries Research Center, Chinese
Academy of Fishery Sciences, Wuxi 214081, China; 4. Qingdao Agriculture University, Qingdao 266109, China)

Abstract: Drug resistance is the capacity of disease-causing pathogens to withstand drugs previously toxic to them,
which is acquired by spontaneous mutation or through selective pressure after drug exposure. With the intensification of
aquaculture and the extensive use of available compounds, parasite drug resistance has become more and more serious
and widespread, which not only affects the efficacy of antiparasitic agents, but also brings about environmental pollu-
tion and food safety problems. This paper reviews the drugs for treating parasitic diseases of terrestrial animals, the
mechanisms of drug resistance, the detecting assays of drug resistance, the treatment strategies to slow down the deve-
lopment of drug resistance, and the current status of parasite drug resistance in farming aquatic animals. This review
aims to provide research framework for understanding parasite drug resistance and to propose effective treatment
strategies for parasitic diseases in aquaculture in China.
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