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The screening test on the efficacy of anthelmintics by using third-
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Abstract : The in vitro screening tests against the in vitro cultivated L, of Ascaris suum (in
vitro L,;), which were cultivated from the embryonated egg to third-stage larva on 7 days in
culture(DIC) and the in vivo rat's lung-derived L, of Ascaris suum (in vivo 1;), which were
recovered from the lungs of rat on 7 days after infection, carried out in order to compare the
anthelmintic efficacy of in vitro L, and that of in vivo L, in RPMI medium 1640 with 5%
bovine calf serum. And also a screening test of efficacy against adult worms of Trichuris suis
performed. The efficacies of screening tests were as follows :

1. The screening efficacies of abamectin and ivermectin against the in vitro Ly were all 100%
at the 10ppm concentration in RPMI medium 1640 on 5 DIC.

2. The screening efficacies of abamectin and ivermectin against the in vivo L, were all 100%
at the 20ppm on 5 DIC or at 40ppm on 3 DIC.

3. The screening efficacies of abamectin and ivermectin against the adult worms of Trichuris
suis were all 100% at 20ppm on 4 DIC.

And therefore, the in vitro cultivated L, of Ascaris suum were used in the screening test as
well as the in vivo rat's lung-derived L, of Ascaris suum. And also the adult worms such as
Trichuris suis and filaroids which is small size and difficult to cultivate in vitro, were used in

the screening test in vitro .

Key words : In wvitro screening test, in vizro cultivated third-stage larva of Ascaris suum,
RPMI medium 1640.
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TFFEFO Aty FFHE £ d¥ FFET
A 8 (screening test)S Al @B ol A (in vitro) A A3}
T Aol BA WA X(in vivo) A HIE AED £FU9
B3 obE 584 #ol(pharmacokinetic barrier)| ]
TZFEA AT £5 ¢ FANE T U3, A LE
FAEZd dF FHES HEAEE 4

A g7kl dEHE FHo] Ut
MEFA FE5A g FFEF A
A 8 (screen testy> A A A F BT AP Thlol A A A8
© Ao FYHorh. 1FAFY AP ANYFE
v @ ARS), ALg ], Al 872k A U)E Fol Al E T
ol A AgetE ART BAA, w8, AE7T A E
grelg A g ol

1A% QFHMGH o) 2DHUAN 2FED T &
5 A% A F (screening test)o] QTFH 7] AlAHH. A
gol| AL 7|8 2-& Cooperia punctata ®, Nippostrongylus
brasiliensis ", Trichostrongylus colubriformis®, Ascaris suum ",
Haemonchus contortus' S-0] 01, A1 Fujopd L A A ul
oF %] (stationary culture-bottle), 3] A ul) % (roller-culture sys-
tem), 2 2] vl % ¥ (tissue culture flask) T o] AT HUG. <l
ZFujsto) AL4% ulA] & APl(Animal Parasitology Institute)
Media", Medium 199, D-MEM(Dulbecco's Modified Eagle
Media), RPMI medium 1640 5 & ZAuj %o A} &3 4
A Z HHFH ] gk # 2ol RPMI medium 1640
ol 5% %ot AL Astste Aol HA FF AF
g AHolgn Y. & AgAM TFEF
212 A] @ (anthelmintic screening test)ol] AF&§H thAh 7] A
%8 H A 3] Z(Ascaris suum), 8] FH Y2 stationary multi-
well system', B} %= RPMI medium 1640°E A}8-3}
o AAact.

ANERYA M A S 7AETE HRDAEE 7Y
A3 (infective larva), A Z(adult worm)2 A}£-3 & gl
A5E NEYY 718F0E A8 3L OFF
259 8o AFH AFe] 277t Fa Fol
Aoz 25 e A5 HFY E520=2 ¥
F At @ AFE JFRo By} Hol AL aguiA
g ANgFZAFE 24E F Utk @ AL IFL4E
of oste] AAG AgIllA st 71zt 4F

o}
x

RO Wa g Agr|te gEd

£ dPdAE #4 #aAFHL)E O QFHA
ol A W gE A3 AFL), @ FEY Ue FAFEE
REA ZIAL F HelA 35 A37] BF(L,), @
B3 45 AN WFd PP o] AA
A YA AE vl EMEAT oldd A
il 9 (in vitro culture method)& A7 - ZAA7IH 49
FEGn vivo)o] A8 AF3FrS FINE #3585
Aol HEAFujg Al doF 59 glHo] len, F
a5 AIAEE AERdRAA Wgd 71AZY 2E
of 4A1gto 2 HALE & 9 oA (chemicals) g ¢
AW &% 7EEARA FFYo] Y EFE A
23 = Aot B3 HEFE QTR A et
pA-Eu A £o, A% vds N FF(immature
nematodes)o] 9% 7] 4%A4 AYIE L gdEdE
AFE wigste] At gF YA To] spEet
o, 718 F ok HgRy AT E FUY F e )
28 7ledE &9 4 U Aotk

UL T4

A¥SE(laboratory animal) : siA 339 &%
HE ATHEAA 4EFEY HoA #37] A5 &
7] 918t 71 S Y HA &S R=(250g, 4FH)E
AHE-8H T

7| M & (target parasite) : A 2F J59 2
A EFEE FTitd FAFHL)R wFEom,
HA AEF 5L AFFEANT AA NN FHsto
LR =g

Alg 3 FZH (anthelmintics for screen test) : W
BB F EFol e ey FEA(I% FAMA)
g A&t

(D abamectin : Abamec LA ethyoleate/Ancare New Zea-
land Ltd (Lab. No. 6100620 Batch No. 3).

(@) ivermectin : Ivomec/MSD AGVET Netherland (Batch
No. HB 58180).

BH2tel x| (culture medium) : AIE AW Wi gl ALE
3+ ¥i 2] = RPMI medium 1640(GibcoBRL : Cat. No. 13200-
076, with L-glutamine, without phenol red and sodium bi-
carbonate)ol] 5% %o}A ¥ (5% bovine calf serum ; 56T
307t B8, F4A ¢ 3% o] A (Antibiotic-An-
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timycotic, GibcoBRL;Cat. No.15240-062), 37} 9 A3 ¥
HZ pHE 68-700.2 2A3o] ALg3 "

g Eete] o3ty ujddt HX| & F H30| AHE
20|88 FEES MLANE A IJZTY gyte
0.5N NaOHE 7)1 25T, 0.1% formalin € %o A 28
ZF et e FAF (L) glass beads(dia-
meter Smm)Z ¥-3}(hatching)A| 71 ¥, A|27] 2AE & 5%
Folz A& A7} RPMI medium 164001 4 7Y 74 vy
¥ A3 A%F, FAFEE EV(AE) #FHAIZ 7Y
3 HAA 5 A3 A5H HF A5E AP
A2 3T, A37) AFE(ek 10072 A E)S abamectin
¥} ivermectin®] FEH 0, 5, 10, 20ppm9] 47+ 0.2 7o
59t i geEA 19 18] =T AALY JE %
AEE AZFE SHd O ogtd 7ER%
(%)& &3 Ach
Efficacy (I oatal no. of cultured larvae —No. of survival larvae)

= X 100
(%) Toatal no. of cultured larvae

AHSE(E)Q HolA 345t X 5F H37| X
£2 0|88 FHEES MUAH : HlA 35T A7
55 297 ] AgayelA 4820 F A Y
of ALg-3tgTh o] A|37] A5E FHTEA FEER O,
5, 10, 20, 40ppme] 5702 o] 5U7 wiFa R A
19 13 2 JAZY AE R ALE AFTE 5
Aot AT (%)1E Y&}

x| HEL HES 0|88 FEES MUAH: A
ZEANZ HAE FAst & - 2R 5T S
RPMI H x| o A ivermectin®] 0, 5, 10, 20, 40ppm¥] 57
2 o] 5YzE iFatE A 19 18] dz2 73 A7

lo tjo of

AE R ARE AFTE A TFES%)

3.

o
>
IU{)“

2

FAFTL)E JFEFA H27 A% 5% Fo}
A 3§ A7}13F RPMI medium 164000 A 797+ v gt
A37) A%, FAFEE E7EAD) BEA T9F
sl M 8] A37] ZFZ(in viro Lg) 1-5 ol 2] (RPMI
medium 1640) 4 5U 7t WiF3EX LA F2E(, 5,
10, 20, 40ppm)Z FEESE H2E Az NP By
wj ol o FAZF L A HWol g AH Iy
FEAF AEANE d34e g 2.

HxiEete SRS ufdst X s &2 H37| &
&(In vitro 1,)2 0|88 TBE s HUMNY : A3 T
gtod 7Y AT Y #37] A& (Ls; oF 1008k A
E)e F2AME, 2540, 5, 10, 20ppm)E 12 well-plate
oA sYFe HFEEA 1Y 18 272 AES A5
F, AL A s AR e AE5FE A9 Hope T
FE5%) A% h&3 2 3eH(Table 1).

Table 164 H& vt} Zo] AdAA LT A
3 Fe A37) AFel HE TFEFE Sppm FEAAE
5400 91% o) FF AT o] YE 2, 10ppm F =
A 5U e 100% & E%50] Y ReZ Vel

HYSE HolM 8 HA 3F9 H3T| XHEn
vivo Ly)Z 0|88t 7885 MEAIY : AF7HEAZ &
To) HolA F5e #37] 2F(L,; oF 10008 AR)E
294%F RPMI 1640 Wi A ol Al & A17] ¥ 1344, 5=
(0, 5, 10, 20, 40ppm)= 12 well-plates]| A 5% &k vl

Table 1. In vitro screening test of the anthelmintc efficacy(%) against the artificially cultivated Ascaris suum (L;) from the artificial
hatching of embryonated eggs in RPMI medium 1640*

Abamectin Ivermectin
ppm,/day
1 2 3 4 5 1 2 3 4 5
0 0 2 6 7 10 0 0 4 10 10
5 24 42 70 83 100 3 25 64 84 91
10 22 62 85 94 100 16 50 72 93 100
20 43 88 95 100 100 58 90 94 98 100

* HPMI medium 1640 with 5% bovine calf serum(without phenol red and sodium bicarbonate).
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Table 2. In vitro screening test of the anthelmintic efficacy(%) against the artificially cultivated A suum (L) from the third-stage
larva(Ls) of rat's lung-derived in RPMI medium 1640*

Abamectin Ivermectin
ppm/day
2 3 4 5 1 2 3 4 5
0 ] 2 4 4 4 0 2 4 6 6
5 25 32 67 69 70 24 44 62 65 67
10 29 54 69 77 79 36 62 75 79 81
20 40 65 70 75 92 44 73 89 90 100
40 75 92 100 100 100 67 85 100 100 100
* RPMI medium 1640 with 5% bovine calf serum(without phenol red and sodium bicarbonate).
A 1Y 18] txFe AEY AFF, HAZIME E50] YN o472 olf= in vivo Ly} in virro

AR AFTE SRS HoAG 1EFER%) 2HE
oh&3} Z$trh(Table 2).

REQ HoA 58 HA 339 A37] AFel oo
TEESS AFTNFT #37] AFol i A3 (Table
NEE & FEAA TFET] e Ao Yehg
t}. &, 20ppmo) A 59 FE 40ppmol M 3Q 100%9] F

Efficacy
%
100 -

80

40 4

/ —m-— 5 ppm#
—B— 5 ppm*
20 A —@— 20ppm#
—0O— 20ppm*
4
0+
T T T A T T T T
1 2 3 4 5 days

# : Abamectin
* ! lvermectin

Fig 1. In vitro screening test of the efficacy against the ar-
tificially cultivated Ly of Ascaris suum at 5 and 20ppm con-
centration.

Lig 799 | 83o] 4439 7349 &L ¥
ol A Wi gAIZto] T AAg Fo 100%9] FEEFLE
Yttt

Table 17} Table 29] Ax}ol A £F] 9 ¥ 5 5, 20ppm
& in vitro Ly(Fig 1), in vivo L(Fig 2)& 21 =2 T A&}
o v|2she] B9 Fig 1, Fig 21 M B el go] 72

Efficac
%
100 A o)
90 -
80 -
704
60
4
50
—R— 5 ppm#
40 - —B-— 5 ppm*
] —@—-20ppm#
__O_ *
204 20ppm
20 T T T T T LI
1 2 3 4 5 days

# : Abamectin
* ¢ Ilvermectin

Fig 2. In vitro screening test of the efficacy against the rat's
lung-derived L, of Ascaris suum at 5 and 20ppm concentra-
tion.
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A T2 AFATd dE Fole AT 2H= 7
717t HlEte, AR o2 A A, in vitro L,
in vivo Ly3te} 1402 A4 = A 3trhp ) 0.05: Sppm ;
Ap=057719,1p=0.95912 ; 20ppm ; A p=0.25439,Ip=
0.50019). 181 22 in virro 1,8} in vivo L9} o] A1g
Bl M FFESA YA AL T AT

Hx HEe 4%52 0|88 FEES UUANE A
H3E ATZEA A E 78k o - AR A g
T8 HF9 JF< RPMI 1640821 A 5U3H wh st
HA 19 13 Q2 T2 AESE AFF, AA LA & A
3@ AFTE EH3 Bt ivermectin®] TFEAF
(%) A3} a3 Z3kvh(Table 3).
Table 3. In vitro screening test of the Ivermectin efficacy(%)

against adult Trichuris suis from the intestine of the
artificially infected pigs in RPMI medium 1640*

ppm/day 1 2 3 4 5
0 0 0 0 0 0
5 0 20 30 40 50
10 0 40 40 60 80
20 0 40 70 100 100
40 0 80 100 100 100

* RPMI medium 1640 with 5% bovine calf serum(without phenol red and
sodium bicarbonate).

UFY 4o dE AN FF5E%52 20ppmol] A
4dgtd] 10028347 AN H2T o UF 43S o
F SEF BrtelE FHA I3, YAAA B5E A
Fol7ldl =9 HAA F5E HA) FF 9 A7) AS
of dE AFBN FFATH T AAE e

&
B39 $22A40] Bf# &% uA H(screening test)
e ge 2He g AN suz ANYS F
Bo] ANBTE AL ErhEH, BEY ASHT @
4 9tk oo NEBYANA TEEF HLANAYS A
2ataz B4 H39 A7) 43¢ ol g5t AP By
AN TEEF ALAYS A

B A QoM E 5% $obx BHo] ¥7hg RPMI 1640

a

A

YA E AHESAET B0 AME WA GNE 1FE
Fol #AE £ Yoe AN EYE 48 3
7betA e AL FFEFE FAE F AR 9F
WA o A 5Y7F Wi gt Ed H S AR g Ae
A9 AEEE FHAA AFE Py HFo]
A& + UTh Table 294 YEPG AT} v £4 35}
B jnvitro Lo O3 FEa 50 HES HoA 345
g A37] ZAZ(in vivo Lol ¥ 73 5 HT £& 9]
Fre invitro L,o] @81 HEYo] invivo L, Bt} <8}
71 £ RLE F2dvh. 18 B2 invire 9 G
RAEHS Fo|7] At $olA] HFEE 10% of
2 Atk Aol viEFsivtn AIRHAT FE5EF
AEAY S AFHA SAGA = 1 o)t

AEY HoA g A2 3% #37] A5 B3t
TEETE Table 19 AH e §& 5T 55
o) dE A2 JEET &, 20ppmelA 59 EE
40ppmal A 3¢9 100%9] FF L% 0] YKch olshg e o]
8= in vivo L7} in vitro LR T 7298 2 g8 o] 44
3 FEAY FL FRAAM, L Pt Foll 100%
o FEETLE JERTL &, inviro Lye AP @
A R gl AAHEEFEY 4 AR
FEFzHeo|U A4 zdo] dgsle AEHo| Y FHYol
ol AEx, B 7H) AlgEte Ao F4 )

HE AE8L2 HFAHE 259 A o] 3 (hepatotra-
cheal migration)o] ¢l AR A L&A B8aad’, 27
7t Zo} A LER BE3}y] oI Wi 9FLd
¥ 229 57t oy B9 AF L AUt HA
8] 2(20~30cm)E.0} A 7)(3.5~5.0%0.2em) 9 &o] AEo
E AYGaY Aol 7HeuR E APAAE Ao
Z FAAE S AAAY. 28y AgRRAA &3
& gt Aol AAd AFALGAA A& 35
o Agate ARD FYFEE HEY 25L ATy
Ao A wgFstHE ATFE THEn Y HEY A5
W o Tu gy SYe FEA AgAY Bt ol 7
Z A8t A FEAC dd WA 7] 4 F (resistant
parasite)2] #2l', Q1 Fujokolol A HAH-Bu LS £
stod gAY A, Mgy drRopd] 14747}
gonz HEY A5d JFuYy L AFHgx
AA &2 Ut

Yo g AAY PEEFL BFo) IFHY @A
YeEY o)t A% e 33 dFd e HE
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o F3EAY AR FEFFI|HO HEEER &,
2% w259 & HFL FEA =2HT 2%
F7150] UAEY o, gAY HEgle ¥
3 FExEARY B F57)50] GAT He
l_i,j

B AGAA vt 542 5d 2359 FFETO
A A HxsA dehts Aol

4 E

Agael A gt HEFY BF3 S AFRUAA
TEFET ALAge ALEE £+ YEAE BUds] 9
o) AdARgA AF R g HA 3FY
A3 2%, AA HFY FAFEE ATFEAD 7Y
Fo| AYFE(RAE)Y AA 58 A3 453 5
NAFo 5 & o] 83t AgBUAA FEEF A
Ngg AN FAE i Zgoh

L SaA5ae AFHs), vdd GR35 29 A37| 2
Z(in vitro 1;)ol] th 3} abamectin®} ivermecting] A] ¥
Wz 10ppm FEoA A 5g7te] EF 100% FF ATl
AE RoB Yeyn.

2. 4E oA ¢ HA %9 #37] 2 (n vivo
Lol th3h abamectin®} ivermectin®] 7% & TL 20ppm
o)A 59 E& 40ppmol A 39t 2T 100%9] THE
Fol Atk

3. 9 A HZe AZo tj§ abamectin® ivermecting]
T3 EFE 20ppmoll A 4 ghe] B 100% o] A

o9 Anz ANgFUolA WIFE HA HF Al
371 A= AA Y Aol A 3¢d A37] AF3 o] Al
AR +5aT AEANESE 98 5 Ad3 A
259, 459 Wgo] AHAY 459 V7t F2 A
FREF, AME BT %8 o8y 7EEF A
HAEE e o AlgET
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