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Establishment of a screening method for drugs against monogenean

ZHANG Chao' ,ZHAO Yun-kui*, LING Fei' , WANG Gao-xue'
(1 College of Animal Science and Technology , Northwest A&F University ,Yangling »Shaanxi 712100, China;
2 Aquatic Experiment Station of Hanzhong . Hanzhong,Shaanxi 723003 ,China)

Abstract: [Objective] The present study was designed to establish a solid method aiming to screen
drugs against monogenean in vivo and evaluate the antiparasitic activity. [Method] Firstly, sensitivity assay
was performed using mebendazole and parziquantel on fishes infected with monogenea to evaluate the sensi-
tivity of six different species of monogenean ( Pseudodactylogyrus, Dactylogyrus vastator , Dactylogyrus
intermedius , Dactylog yrus vaginulatus , Dactylogyrus hypophthalmichthys and Dactylogyrus extensus).
Secondly, pretreatment with mebendazole, praziquantel,dithionitrile methane and florfenicol was performed
for the preparation of {ree-parasite fishes. Thirdly, purification and infection tests of different Dactylogyrus

were conducted to investigate the infection rate and infection conducted intensity (indicated by aggregation
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index) of different species. At last, parasites conservation in vivo was conducted to study the best condi-
tions for monogenea conservation. [Result] Under natural conditions,all the infection rates of D. vastator
and D. intermedius to goldfish (Carassius auratus) and Pseudodactylogyrus to Anguilla anguilla were
100%. In the sensitivity test, D. extensus, D. vastator, D. vaginulatuss and D. hypophthalmichthys were
more sensitive for the same dose of mebendazole and they were completely killed at 0. 7 mg/L,but D. inter-
medius and Pseudodactylogyrus were relatively insensitive and they were not killed completely with the
killing rates of 97. 0% and 90. 5%. Pseudodactylogyrus was apparently sensitive for the same dose of praz-
iquantel and was completely killed at 2. 2 mg/L; but D. intermedius, D. vastator, D. vaginulatus,
D. hypophthalmichthys and D. extensus were relatively insensitive and were not killed completely with the
killing rates of 86.9%.82.7%,81.8%,81.4% and 56. 3%. It was also observed that the highest infection
rate occurred in A. anguilla infected with Pseudodactylogyrus,in which infection rate was 100% and ag-
gregation index was 5. 9,followed by the goldfish infected with D. intermedius,with the infection rate and
aggregation index of 97% and 5. 0 respectively. Monogenea conservation test proved that all the infection
rates of the six monogenean could reach 100% at 20 °C and the mortality of fish was relatively lower at this

temperature. [Conclusion) Goldfish with small body,cheap price and easy access and infected D. intermedi-

us as the indicative creature were used for the research of drugs screening to control the monogenean.

Key words: monogenean;drugs screening; goldfish; Dactylogyrus intermedius
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88 i S) 4 A
LFRESRVE LA 11 me/L HIRBR MR 0. 3
mg /T TR AL B be X G £ B 603 5 24 3 48

bl L35 3145 J0 s 3 Bl A 2. 2 mg/ L mip e
WA 0.5 mg/L — Hi 15UHE e X I 68 i 24 3y 48
bl LR A I HR B R 68 g

F1 BRERKE MGERMN_MEERESERE ISR HAMERLRNRRYGR
Table 1 Killing effect of mebendazole, praziquantel and dithionitrile methane on
Dactylogyrus, Pseudodactylogyrus and Trichodina
B AR A R
" Surviving intensity of Parasite
R "~ ,
FE FERFRE I AE R / (g + L 1) WA (mg - L D BN (mg e L D)
Host Parasite species . S
Mebendazole Praziquantel Dithiocyanate methane
0.9 1.1 1.3 1.5 1.8 2.0 2.2 2.4 0.1 0.3 0.5
RIS R L D. vastator + 0 0 0 —++ —++ ++ +
(ko HREIR D, intermedius  + 0 0 0 4+ 4+ ++  +
C. auratus
K w Trichodina + 0 0
T T
BE IR , o 0 0 0 4+t ++ A+ A+t
i £y D. hypophthalmichthys
H. molitrix INEEFE R HL D, vaginulatus 0 0 0 0 ++ ++ ++ +
il Trichodina + 0 0
fifl i RIE IR H D. extensus 0 0 0 0 +++ ++ ++ -+
C. carpio H R d Trichodina + 0 0
; . U451
AE’K‘A‘H @;@@[Hlﬂ Pseudodactylogyrus T T + v T + v v
sanscia %4 sl Trichodina ++  + 0

T 0 FR Al A A 1 A AR G+ FOR B TE A AR U1~ 3 A+ RN MR AT AR 4~6

Note:0 means no Parasite on the gill; + means 1—3 Parasites on the gill; + 4+ means 4—6 Parasites on the gill.

2.2 BHERHAMNBRRLRSREREY

13 2 n R DRSS BRI | o B PR O Gy £ K
ELFE B 1 X TR Y 496 S 1 J e L A1) e e R e R B 0K
10096 5 H U J2: /I B 48 B oo % e 5% £, 8 e R Oy
92. 4% 1 UC A i R 45 BR U g B, YL R Oy
83. 500 s i i P Hu J Y B £ ()LL) e IR R Ry

76.1% . BRGNS Boh m BRI 4
35 PR > PR S PR L 2> v RS BRI /N A 3 >
BESR IR > AR R B, R DB S R AR 4
BORF AUAE 25 dL b RS BF R0 IR 8 45 25 R X 4% B
AF 2 B0 W ) R K A L T LA A 24 O v A
7R LB

R2 BHEERHANTIENBEXRRREEY

Table 2 Infection rate and aggregation index of different monogenean to the hosts
AR wE TERRE % R
Parasite species Host Average infection rate Index of aggregation
RIS FR L D, vastator 40 C. auratus 100 15. 8
h RIS IR B D, intermedius 41t C. auratus 100 14. 2
8 PR B Pseudodactylogyrus Wi 8 i A, anguilla 100 23.9
INEBFE IR I D, vaginulatus fitft H. molitrix 92.4 12.5
ISR L D. extensus fifl C. carpio 83.5 4.3
8 3t D. hypophthalmichthys it H. molitrix 76.1 6.7

2.3 HYRBERHPRTHER

FH R K s o B 58 I P R R S5 R A 1 TR .
& 1 AT AE 25 1 Wk B2 AH [R) 60 1 0 T 1 8 48 3E
PR AR I /N TS R HURT % 4R 2R X R DK
Y3058 SRy R . HL v ot R B R 100 00 B R K Y 24
Yy B2 0. 6 mg/ L, REEEE I8 0 /N 48 A 1
FE PR B 100 %6 5 A% K B A 245 49 o e ok B 24 R
0.7 mg/L; 1 o B35 P1 HURTELFE 28 BT FE 2R R mg A
X AN R S A 3 B v B AR VR B 0. 8 mg/ L B TS R
Bl 584 K R KR 50k 970 %6 H1 90. 5% .

L s ) XoF PP 4 I H ) R R 25 SR 2 B R . H
2 0] LU H o 3OLFE A LT n v R A5 A 508K L R KR
ik 100 %6 1 245 ) BT VR B J2: 2. 2 mg/ L 76 3K 50 de v
e BE 2. 4 mg/ LB, At v R G Hh R B L SR A
F& 8 L /NS HR IR SRS PR R R R A R ok o
BRK R KBS K 86. 9%, 82. 7%, 81. 8%,
81.4% 1 56. 3%, BHHIFE PR HL T it s il 5 H: A, 5
ol B U BURR

ARG R R ], i AR BR AR AR B dU ] D
A S 5 355 245 1) ) 46 7~ B E TR I
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1. D. vastator;

2. D. intermedius; 3. D. hypophthalmichthys;4. D. vaginulatus;5
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Fig. 2 Effect of different doses of praziquantelum against monogenean

1. D. vastator;2. D. intermedius;3. D. hypophthalmichthys;4. D. vaginulatus;5
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H 2 3 AT LU . BLHE B Ha T R 68 figg g Jak Gy
R 100 % RAEFRHCR 5. 95 Hk & rh AL 3R
00 R AN SR =7 N S S e P SN 7l )
97 % 92 % , LR AEFEH /3 5 5.0 F1 3. 95 Hi4x 3

. D. extensus; 6. Pseudodactylogyrus

il B LA SR e 50 R IR A i B A A s BUERAK
YA - IR A PR X 4 £ ) R A5 7300, AR
B 2. 25 R A4 BR X B ) SRR 5k 6804, RAE 4R
Bl 1. 75 B B OO % £ A RO 6500 RAE SR
Bk 2.4,

3 BPRIOIEcHMBERAMBNTFENELRMBEEY
Table 3 Infection rate and aggregation index of six monogenean to their hosts on the tenth day
BT AR PO RERR
Host Parasite species Infection rate Index of aggregation
41 RIS FR R D. vastator 73 2.2
C. auratus FIAIFE IR B D, intermedius 97 5.0
W H. molitriz %¢5%$ D. hypophthalmichthys 65 2.4
INEEHE IR L D. vaginulatus 92 3.9
il C. carpio I FR H D. extensus 68 1.7
Wi 48 i A, anguilla U I B Pseudodactylogyrus 100 5.9

2.5 EWRHEPNAMIKEER

M1 4 A LLE 3508 30 d 5 Bk B, £ Rk
Qe R e AR AR B oyt I BRBE TS KR Dy 15 O, £
X5 AR R YL Rl 006 ~T000, SET RN

5% ~20% 57K A 20 “CHY 25 Fhfg B xk 3z 3
JEYL IR F] 100 %0 FAFE TR IE N, 38 5% ~30%05
KRR 25 °C L & Tl 2R O 52 38 0 SR e R Al 1Y
ik 100 % B LTSI AN, Jg 10% ~30% . %
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Table 4 Results of conservation test of 5 Dactylogyrus %
15 C 20 C 25 C
s RESSUES R MIET- R YRS FETH I R [V AT
Host Parasite species Infection Morality Infection Morality Infection Morality
rate of fish rate of fish rate of fish

RIS IR B D. vastator 20~30
R AR 3R D, intermedius 30~50
WE3E M i D. hypophthalmichthys 0
INESFE IR AL D, vaginulatus 30~70
{1 JRIE IR D. extensus 0

4t C. auratus

k0 H. molitrix

i C. carpio

5~10 100 10~20 100 10~30

10~20 100 10~30 100 10~30
5~10 100 10~20 100 10~20
5~10 100 20~30 100 20~30
5~10 100 5~10 100 10~20

3 e

KT 25 W0t 4 28 7 AR U KR PR A I 5 3k 1 AF
FEAMIEEL LT R SR A 0 AR N TR
2R 1 B MR B RS R HONE R D7 i . (EUR L BB AT
FE AR B L A A 1028 B BB I RN A PR HUAR X REAT R
PRI IR 46 20 L5 21 UK A B 37 (0 RE A7 375 AR I
(6] PR R P A B R 0 5 R R TR PR IR 25 25 1
BRI AN RE B S R W2 W) 7E 1 AR A5 1F T IR IR Ak
R PR AT 5T LR ST AR S R SRR R K 2K
BB W ML B 2 ) T 06 T 1% 5 DA BE B S M e R Ao 24
WAESC RN P A RCR . R LI A T A
Fh RS B ORI A T U 68 i 1) 0095 PR R 2 X
A% 24 W AR G A SRR X A 3 0 R R e R
SR JRE RO 2 3 A B 1 2% TR 2 o EL 2% i 3 M
Hh S 4 L A A M ARAT ELA RS HE 4 e R iR
Sk VMR E RN WS E =P A U QO S B
IO B A 2 HEAT A4 K A0 6 BB I Hhe 24 ) £ i B 1K

ORI A A AR R K 1 B Y 48 BR HL 44 X
FPYZA IOR A re E ER  9 BE E FP A K W X 14 22 4
JELUR W58 4 28 Ko B0 T I 68 i . by T 4048 2R
RAER IR B R T P2 I H B 10096 A% K
FiRy Y DR K A J5 ek v R L 2 T IR O 4 v R K
0T FF R DK P 2 S RE AR 4 b By Vi 1588 M 00 95 2 HUR
A IE FE M, b s R 0 68 A 508 PR A I 3R KA
FIPS o AR o A b g R 5T A e 2 2. 4 mg/L
I ATEAN BE 52 42 2% KR B4 B0 H v 2B 48 26 ol | B4
P /INEE R PR ORI R 4 PR HUSE S R R 2R L L B A
2.2 mg/L B EI AT 58 4 % K AU PR AL, dd i FE 8
K W T ILE W R 2 il 24 W X 4 B L J0L R B R A B
SRR TR A A i 0 24 W) 2% KRG I TR ORI
U 2R A R SR+ o U [ I G 45 v L 4 ER A
6 IR HUC 2 24 BB I DL DR O R AR S R AF 00 4
Ao i TR I BE Y 2 Mk B IR L AT i

B+ 25 Wk 8 P A £ 28 15 e WSS L 2 L T LA
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