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Larval migration inhibition activity of ivermectin, doramectin
and ethanol against Anisakis simplex in vitro
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Abstract : This experiment has been investigated in order to examine larval migration inhibition activity
of ivermectin, doramectin and ethanol against Anisakis simplex (A. simplex) in vitro. A. simplex larvae were
obtained from the mackerel acquired from the fish market of Cheongju. They were divided into many groups
and placed in culture dishes (40 larvae each) containing RPMI-1640, in the absence or presence of different
concentrations of ivermectin, doramectin and ethanol. Ivermectin had a complete inhibition of larval
migration at 72 h in all groups (10-300 pg/ml). Ethanol reduced the migration of the larvae, its maximum
activity being an high doses (7.5%, 10% ethanol) when it was 100% efficacy at 4 h. Doramectin had no
efficacy in vitro. Being needed that further studies with ivermectin and doramectin, it is recommended that

in vivo test with laboratory animals should be carried.
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Table 1. Larval migration inhibition (LMI) activity of ivermectin (ug/ml) on third stage of Anisakis simplex larvae

cultured in RPMI-1640

Ivermectin .
(ug/ml) Time (h)
0 4 8 12 24 48 72
10 0(0/40)° 7.5(3/40) 12.5(5/40) 12.5(5/40) 37.5(15/40) 70(28/40) 100(40/40)
20 0(0/40) 12.5(5/40) 17.5(7/40) 27.5(11/40) 52.5(21/40) 80(32/40) 100(40/40)
50 0(0/40) 10(4/40) 40(16/40) 60(24/40) 100(40/40) 100(40/40) 100(40/40)
100 0(0/40) 17.5(7/40) 50(20/40) 70(28/40) 100(40/40) 100(40/40) 100(40/40)
200 0(0/40) 17.5(7/40) 55(22/40) 77.5(31/40) 100(40/40) 100(40/40) 100(40/40)
300 0(0/40) 17.5(7/40)  57.5(23/40) 85(34/40) 100(40/40) 100(40/40) 100(40/40)

Percentage LMI =100 x (A — B)/A, in which A = the number of larvae which migrated through the mesh in the negative control

wells, and B =the number of larvae which migrated through the mesh in the test wells (ivermectin).
*(Nr/ N +N,) : N, = number of larvae migrating through mesh, N, = number of larvae retained through mesh.
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Fig. 1. Larval migration inhibition activity of ivermectin
(ng/ml) on third stage of Anisakis simplex larvae cultured
in RPMI-1640.

300 pg/mlell A 100%2] 5254 JAEAE el
9tk 28] 10 pgmlolA 37.5%, 20 pg/mlol A 52.5%
9 fEeesA dAEHE YT 1247 Fdl=
ivermecting FA713F BE oA 100%2] 554 o
A& 3E eI TH(Table 1).

Doramecting 71t oM F5254 dAEH

7} ivermectin 7Rt RETF 1] 2FsA] YEFLTH(Table 2).

o}, 28 3L 5%, 7.5%, 10% ethanolol|A] 50%, 62.5%, 80%
o §5254 JAEHE YERN ] oA /59
Hka= o] oA 540 A AL AT 4= QUSTh
4N 7F F- 5% ethanololl A 50%2] A EHE 7.5%, 10%
ethanolol X 100%2] %554 I E34E EAth
72N 7F Fol = 1% ethanol oA 13.5%, 1.5% ethanoll]
A 18.9%, 2.5% ethanolol| 4] 21.6%, 3.5% ethanol®l]A]
324%°] frE284d JAZIHE YTt 282
120/ 7 3 NFANME 1%, 1.5%, 2.5%, 3.5%, 5%
ethanolio A& F584 A& 50%°]3t= YEl

STHFig. 2).

Table 2. Larval migration inhibition (LMI) activity of doramectin (pg/ml) on third stage of Anisakis simplex larvae

cultured in RPMI-1640

Doramectin (pg/ml) Time (h)
0 4 8 12 24 48 72 96
10 0(0/40)°  0(0/40) 0(0/40) 0(0/40) 0(0/40) 0(0/40) 2.6(3/40)  2.6(3/40)
20 0(0/40)  0(0/40) 0(0/40) 0(0/40) 0(0/40) 0(0/40) 2.6(3/40)  5.3(4/40)
50 0(0/40)  0(0/40) 0(0/40) 0(0/40) 0(0/40) 0(0/40) 2.6(3/40)  2.6(3/40)
100 0(0/40)  0(0/40) 0(0/40) 0(0/40) 0(0/40) 0(0/40) 5.3(4/40)  5.3(4/40)
200 0(0/40)  0(0/40) 0(0/40) 0(0/40) 0(0/40) 0(0/40) 5.3(4/40)  7.9(5/40)
300 0(0/40)  0(0/40) 0(0/40) 0(0/40) 0(0/40) 0(0/40) 5.3(4/40)  7.9(5/40)

Percentage LMI = 100 x (A — B)/A, in which A = the number of larvae which migrated through the mesh in the negative control
wells, and B = the number of larvae which migrated through the mesh in the test wells (doramectin).

*(Nr/ N +N,) : N,,= number of larvae migrating through mesh, N, = number of larvae retained through mesh.
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Table 3. Larval migration inhibition (LMI) activity of ethanol on third stage of Anisakis simplex larvae cultured in RPMI-

1640
Ethanol (%) Time (h)
0 4 8 12 24 72 120
1 15(6/40)" 17.5(7/40)  17.5(7/40) 15(6/40)  12.5(5/40)  13.5(3/40)  14.3(10/40)
1.5 15(6/40) 20(8/40)  17.5(7/40)  17.5(7/40)  17.5(7/40)  18.9(10/40)  17.1(11/40)
2.5 25(10/40)  22.5(9/40)  22.5(9/40) 20(8/40) 20(8/40)  21.6(11/40)  20(12/40)
3.5 37.5(15/40) 37.5(15/40)  37.5(15/40)  35(14/40)  35(14/40)  32.4(15/40)  34.3(17/40)
5 50(20/40) 50(20/40)  47.5(19/40)  45(18/40)  45(18/40)  45.9(20/40)  45.7(21/40)
7.5 62.5(25/40)  100(40/40)  100(40/40)  100(40/40)  100(40/40)  100(40/40)  100(40/40)
10 80(32/40)  100(40/40)  100(40/40)  100(40/40)  100(40/40)  100(40/40)  100(40/40)

Percentage LMI = 100 x (A — B)/A, in which A = the number of larvae which migrated through the mesh in the negative control
wells, and B = the number of larvae which migrated through the mesh in the test wells (ethyl alcohol).
*(N;/N,, +N,) : N,,= number of larvae migrating through mesh, N, = number of larvae retained through mesh.
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Fig. 2. Larval migration inhibition activity of ethanol on
third stage of Anmisakis simplex larvae cultured in RPMI-
1640.
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ivermectin?} 2+ 7E71H 082 FEEHE Y= &
do] L, oA 2E W 7] oft]Eks o]Fo] 7t
Saeg AW a7} obd AW &5 (in vivo)oll
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of 7 WA 347+ ARS-Ste] HH o] o b X 2E &
FHo 7 73 A 7F AL [16], thiabendazole®= ©}
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BE = iR A oy A e A Y] AFE
t}. ethanol= oFHAM & f39] &84S JAXT=
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REE A2 f5o] £89& ATk Doramectin
2 FATPAR FAE o] AFHY APelM e
a3= YeMA] E3 )k Doramectin?} ivermecting A}
|3t HAFHFES ez A (in vivo) A< 3l
Holof & g ool tlFH).
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