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Study on the Efficacy of the Experimentally
Prepared Nitroxynil-Levamisole Compound Injection
Against Liver Fluke and Gastrointestinal Roundworms in Ruminants
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Hong-Ki Min
Department of Parasitology, College of Medicine, Ewha Womans University

Du-Hwan Jang
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The present study was carried out to evaluate the efficacy of the experimentally prepared
injection of nitroxynil-levamisole against liver fluke and gastrointestinal roundworms in goats
and cattle. For the purpose, the dose confirmation trial, the dose reduction trial and clinical
field trial were conducted according to “the guidelines for evaluating the efficacy of anthelmin-
tics in ruminants’ approved by the General Meeting of the 9th International Conference of
the World Association for the Advancement of Veterinary Parasitology” in 1981.

The results obtained are summarized as follows ;

1) A single dose of 10mg/kg of nitroxynil injection alone against the liver fluke and that
of 5.0mg/kg of levamisole injection alone against gastrointestinal roundworms in goats were
highly effective in the cure rate and the egg reduction rate, respectively.

2) A single dose of the experimentally prepared compound injection at the dose levels
of nitroxynil 10.0mg-12.0mg/kg and levamisole 5.0mg-6.0mg/kg was highly effective in the
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egg reduction rates of both liver fluke(98.4%-100% ) and gastrointestinal roundworms(97.3% -

984 %) without any side reaction in goats.

3) A single dose of the experimentally prepared compound injection at the reduced dose

level of nitroxynil 7.5mg/kg and levamisole 5.0mg/kg was highly effective in the egg reduction

rates of both liver fluke and gastrointestinal roundworms in goats.

4) In the clinical field trial, a single dose of the experimentally prepared compound‘injection
at the reduced dose level of nitroxynil 7.5mg/kg and levamisole 5.0mg/kg showed also very
high efficacy in the cure rates and the egg reduction rates of both liver fluke and gastrointestinal

roundworms in Korean cattle, dairy cow and beef cattle. However, it was not effective against

Osterlagia sp. among gastrointestinal roundworms. No side reactions were noted.
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1. BEgad

Nitroxynil(4-hydroxy-3-iodo-5-nitrobenzonit-
rile 5 May & Baker Co., UK)# levamisole (2
3, 5, 6-tetrahydro-6-phenylimidazo(2, 1-b) thia-
zole 5 Imperial Chemical Ind. Ltd, UK)& A&
[ 4=

MEE F2 HERY 74 8 235
YeEhl = &4 e A Aol R E9] {71 &4
LRI, a3 #EE F2 BHAREEY
TA o] Y3 EE Boly M oy §
ethyl alcohol, benzy! alcohol, chiorform, propylene
glycolgol §H AT, o] 5 Z7}o] HERL Fig.
1% Zoh
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HO CN
6 Nfl\s
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02N 1

nitroxynil S(-) levamisole

Fig. 1. Chemical structures of nitroxynil and levami-
sole.
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2. B 5t ARG

ol B TEAY HBAE KE FHABIM &
x, FUE 2 AREY o AF 58
A1 A& ¥.<l ethyl alcohol, benzyl alcohol 2 linseed
oile] EFH 1o FFAE &HAIA TE
BrriE e +E3ERE FHES e 3,
B A REFS BEAE nitroxynil 100
mg/kg!? 2 levamisole 50mg/kg!? & Bz ¥
o7} ZHHS =S RS 1.0mW ol nitroxynil 100
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ml(nitroxynil 10.0mg/kg @levamisole 5.0mg/kg) E
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7Hate] 13 T3y on FALAT FA 4332
B3 EPGE 73t A3E Hrstoh
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AR % 8 E H —‘1‘ 3t7] $1g AHOEA
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EFTEE E4% 55749 6MTE& *}%ﬁ}ﬁi‘ﬂr
AIZ A E AF kg¥ nitroxynil 10.0mg 2 le-
vamisole 50mgZ, 18] 1 AVIZN A& 1 F&EU
50mg 2 25mge] HEE F4dHoen AT
AWV A= 75mg 2 50mgd 7.5mg L 2.5mgo]
=2 a3 Al AVEINA+E 875mg 2
50mg# 625mg 2 25mgel HEE wiguH|E vk
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Nitroxynil 5 ;Itiznu 10.0mg/kg 13 %<

T FEHE A4S 2 33 24582 7R =
100.0% 421 levamisole A 5.0mg/kg 13 &
oo ojg BEIEHRAE A7 £ $a4482
z+7t 933% 2 95.7% = vieh 27 AR F
FEAE ¢ $48 Aoz F7tE A (Table
1.
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2. EHTEHE RERENY 5%

EEAMG 10ml o} HEC 99 Al
IV g VZe] 3ol slojx e HER 2 BBN
WEFe] $974A2EE 47 983%~1000% 2
973%~984% B9 5T EAE Y
221 08ml 2 09ml FHF i e FIEE
ZA7AEL 47 969% L UABEA 5T
ERE FriHEg o) s AL 3Ex o3
o 32 HrrEAcH(Table 2).

3 EEEHBY BE T

Nitroxynil 10.0mg/kg 2 levamisole 50mg/kg®
8 AA 75mg/kg B FA 50mg/kg AR 9 &
Fol Bodd AL I 2 M 377 glojAal
FIER 2 ERARaEY 332488 42 9885
%~1000% 2 97.0%~974% ] HERLE BY
L} ol KEH &F BgFd A E

EE olsty % E A AT 2EHN nitroxynil 7.5
mg/kg7hAl, LEl I levamisole 50mg/kg7t H 4
Fd 75 ol AAE A (Table 3).

4. FEY BEEHY ZERY 1%

ol AEE BHAHEHEY zde
Trichostrongylus sp., Haemonchus sp., Oesophagasto-
mum sp., Cooperia sp., Ostertagia sp., Bunostomum
sp., Trichuris sp. R Nematodirus sp. 522 §4
= A}

rEE 2 245 BBEAEREY 29299 &
B HS$5E g4 S Z nitroxynil 7.5
mg/kg 2 levamisole 5.0mg/kg? ME #H & 5H|
AT 18] T o8 FFEE X482 93.3% ~
1000% 8912, 2181 FF AL EL 97.3% ~ 1009
»HA2 77 JEyd. @8, §

AfFgd R FEg2EL B e B4 Jgd
Ostertagia sp.9] RETE A Ystne 25 919

Table 1. Therapeutic effect of a single dose of the experimentally prepared injection of nitroxynil 10.0mg/kg
against liver fluke and levamisole 5.0mg/kg against gastrointestinal roundworms in goats

Sum of individual mean EPG

Goat Anthelmintic No. of No  Cure Egg reduction
. . . . one day before 4 weeks after
infected with injected goat cured rate(%)  treatment treatment rate(%)
liver fluke nitroxynil 15 15 100.0 2917 0 100.0
G-I roundworm levamisole 15 14 93.3 6733 293 95.7

EPG ! Egg per gram

Table 2. Therapeutic effect of a single dose of the experimentally prepared nitroxynil-levamisole compound
injection{1.0m! contains nitroxynil 100mg and levamisole 50mg) against liver fluke and gastrointes-
tinal roundworms in goats, approximately 10kg body weight each

Sum of individual mean EPG

Dose No. of Parasite Egg reduction
Group injected(ml) goat infected O?:eiﬁeﬁffore 4 \:f::\{t;:gter ggrate(%)
I 0.8 5 liver fluke 3218 100 96.9
roundworm 6603 1693 744
I 0.9 5 liver fluke 3415 192 944
roundworm 6132 1090 822
11 1.0 5 liver fluke 5895 100 93.3
roundworm 12209 192 984
v 11 5 liver fluke 4621 0 100.0
roundworm 10830 290 97.3
A% 1.2 5 liver fluke 3173 0 100.0
roundworm 9688 200 97.9
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Table 3. Therapeutic effect of single dose of the experimentally prepared nitroxynil-levamisole compound
injections containing different amount of nitroxynil and levamisole against liver fluke and gastroin-
testinal roundworms in goats

Dose injected

Group

No. of Parasite

Sum of individual mean EPG

Egg reduction

nitroxynil +levamisole  goa¢  infected ~ One day before 4 weeks after rate(%)
(mg/kg) (mg/kg) treatment treatment
I 10.0 5.0 5 liver fluke 3198 0 100.0
. roundworm 9406 275 97.3
I 8.75 5.0 5 liver fluke 6968 100 98.5
roundworm 8350 215 974
m 7.5 50 5 liver fluke 4421 0 100.0
roundworm 6633 197 97.0
v 7.5 25 5 liver fluke 4467 203 955
roundworm 7169 1414 80.5
v 6.25 25 5 liver fluke 2625 413 84.3
roundworm 7212 2105 70.8
VI 5.0 25 5 liver fluke 2590 961 629
roundworm 6232 2286 63.3
F7MA 2 1000% 9 & EHE BYHTable 4).  HAqAM B8 &0 olAx E3e FHEol &
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nide, niclofolan, nitroxynil
FA7Y 28x

TS XY, 204F9 T
BIEARaES 7AE

#148 thia-

bendazole, oxifendazole, tetramisole, levamisole s
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3} 94 c}16~18)
2 FAASE AEe

wERZ AL, A=

T A Al o] o] A

E A7
4# nitroxynil&
B Rz AEsdoeq
mg/kg 18] F9EA4

E8t4 o] &4 (bioavailability) 2}
2 &} E@El-‘e Aoz AT
ol \EEHE ABE Adol A}
F2 FEES FA o 2ole

9} 1;}_19) 20)_

AZLFL

23 3411)21)3 L}E}L}]r—
3, BIEEQ Eurytrema colomaticum®®, BBpH

18835 Haemonchus contortus?® S =
£ Hojxd o#g 4FiHgE= %Zﬂ‘—ﬂ«]

4 A} 9 oxydative phosphorylation® ‘%]'TSH
39 tricarboxylic acid cycle®] malate dehydroge-
AAFozH AW A&
5‘11‘31'24)25) o

sole2 T2 BIENHEEY FAd 2oE
FAbe]l HAE- Q) 50mg/kg 18] Fo g

nased] A&
ol g ol d = 11

37] o &

7H EE F

levami-
g 73

FHAEAY g3 2, oxyclozanide E tetrami-
sole®] &A1 oxyclozanide 2 levamisole?) A
17 organophosphorus compounds 2 levamisole]
FA®Z o2 RHE o= Axe JHUAEAE
A& F Aoy oo 1 5= H4E

HHE 42 ¢ don? BARAEED 4RH
(Thelazia rhodesii)®, 4 Mtk (Dictyocaulus vivipa-
rus)27)28)‘=°ﬂE £ A48 Jeded o fE
ol AFHe AFZSA &3t FEAE
el ﬁiﬁ;ﬁ;g U702 Z A tricarboxylic acid
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Levamisole HCIZ R 8 984 4A(HCDE A
e 33L& AJ2ZMW nitroxynils T
&2 F JT HEBES Aol sl o
FolH e 1.0mlH 2 nitroxynil 2 levamisole?]
ko] 242} 100mg 2 50mg (W) 2: DY #
HIEHEIE ARG cR A9 4P ER
w2t §FHE 2 EAM RERS BEY A S

X oo
A N )

A .

BEESH EEAMTS ALeels] FEE 2
BB ARSERES Bl A nitroxynil 10.0mg/
kg & levamisole 50mg/kg 13] o= %9 7
T8 Foo AS £ B-HHE T4 A4S
B o 58 $80LE&L AEsE Ao F
Hqo 2y olg IA o Asadrt AP o
3 ol SFFEAY HLd o EE 23
&9 SAE ’%3_ T At

#7 Lucas?VE fEENA nitroxynil B — 5
20.0mg/kg 13 $J%, 223 Edwards® & (L3
Al 150mg~20.0mg/kg 13 T3 zZtzke] 73
ARG 7AI G A 2f8o) o] By g pzt

& A33A Za o, Lyons et al2Pe 41k
o Al levamisole BE—{T 5% 8.0mg/kg 18] T2

Ae Bagel wHe e BAY & AT
Bd o Qo] ol5e AHEs} vaH He

AL ¢ F A}k

iR £ Bnrma sy Bil¥Ed B nit-
roxynil 7.5mg/kg ¥ levamisole 5.0mg/kg® HE &
A 19 Foe EREHRERY 459 s
2 Z9&% v Yo 24 nitroxynile HEo] ]
B3t o1} Hart et al?V o] A7 AX8HA leva-
misole2 5.0mg/kg ©1 &2 ¢] &L Erlssittn
aZH AT

BES HaEHE AENS FKdA A4
oAl F ol o] EBIFENA ALEE A S} AP
ZHAE g Afrg € 2ENLEES BEE S
AAdev oyt BIGARSET Ostertagia sp.ol
dE fds KR YA 18 Ao 7144

B & Hds 73a7 2 FHAsRE E4
EHEZ B 7 243 2388 45385 A#
mn AAA Sl Eatel Lol o] X H 9 ik 7 A
FE°] AfEY FEAE WAl A2 9F =
54 E%T 7ME4E WAdNNE 2 g
stAT W, Ostertagia sp.ol BH¥E Jelg A
A2 DA H4kol ) §h levamisole BE—EHB 6.0
mg/kg 18] FoJ o] okf A Ho M Ostertagia sp.

FTEHFEE] AS 54% 2 e gl &3
7 EHE HEFACH 67 A4 Hhd o
HME AE TS WA ZFche Walley!® o
BT FALE v} o] g YL Fofo) i U
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AFLE Aol AR 39 S5 A
AAA S 455 ko] B4l A, %
Je AW oz maEd,

BE2E FEENE B RES HAEHE
HUF ERLE A MK B Qe o
ABol aBAUS Fhackol A EAh 4
#ol QolMY ¥ 2 FA4S) @ BB
4%d xsel Bk, AAY BrhE e SR
A A77} o Foi Aok & Aol

'

5 ]

KB HEE £ 8BAA8R FA 49
20l nitroxynil® levamiscle® AM&3te #HE
FHEs BaAyd 2o 738 FE2En
FHNERE 4 22 5 A& A2 7IH3y
—E AFAANEH kA FEE FAEGAT

I 2#E 893d e 2o

1) FESERE B 9§ nitroxynil B—
S BB 100mg/ke 18 $9 2 27F 100.0% ¢
A€ L 2428E B 5 AdYen BER
R EREG B B3 levamisole B —E4H
ABT 50mg/kg 13 T2 933%9 AR& 2
%7%Y FEFLEE B F Ao o) Az
FEERE A $54T Aoz BrHUT

2) FEE 2 BBMRSERE Bl q3
B aEHE EERE nitroxynil 10.0mg/kg 2 le-
vamisole 50mg/kge] HEE 13 Fo&o o
S8 TEENE 48 F Ude FENESR
7} QAR T ol £FF A flo] HOE
2A8e AEE & A}

3 FEE 2 BBAKRSE BlUFEAA d
WE HATESHE RES nitroxynil 75mg/kg 2 le-
vamisole 50mg/kge] HEE 13 Fojste] HHE
gL #3829 nitroxynil 10.0mg/kg & leva-
misole 50mg/kg 131 ¥4 3¢ HAE T+F
EAE d& F Ik

4) FES 2 EBARSERE Bt 4 ¢
A4S T HE EEEHE AEMA nitroxy-

nil 7.5mg/kg 2 levamisole 5.0mg/kg 13 Fo =2
Bl A A% FASA @-$ 53 +F
g g BEQEHAE B £ AU

olide] BHAEE TAUXE 9 nitroxynilZ levami-
solee] Wi §u]7} 151 1019 18] 9] FAtFo] A F
kg 242k 7.5mg B 50mg?! EEEHEY of
9&&o] 715 Ao ARHUT
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