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Table 1. Experimental Infestation of Anisakis-type Larvae to Pigs

Number of

Total Times of Repeated Total Number of

Group Case No. i‘::véign%f;::d Ingestion of Larvae Larvae Ingested
No. 1 (control) 0 0 0
I No. 2 300 6 times for 3 days 1,800 for 3 days
(twice in a day)
No. 3 300 6 times for 3 days 1, 800 for 3 days
(twice in a day)
No. 4 (control) 0 0 0
I No. 5 10 18 times for 90 days 180 for 90 days
(at 5 days interval)
No. 6 10 18 times for 90 days 180 for 90 days
(at 5 days interval)
No. 7 (control) 0 0 0
il No. 8 10 36 times for 180 days 360 for 180 days
(at 5 days interval)
No. 9 10 36 times for 180 days 360 for 180 days

(at 5 days interval)
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Table 2. Number of Anisakis-type-larvae Infested in Fifteen Species of Fish from Sea around South

Korea (a Total of 1,940 Fish)

. R . . Number of Larvae
Species of Fish %x;:n%fnelﬂ;fsh (I:Jf'unﬁl;se}l; per Fish

Scientific Name J Korean Name (mm) Examined Range Average
Pseudosciaena manchurica 3} % 7] (Chamjogi) 285~325 56 74~450 156.0
Trichiurus haumela #  x(Kalchi) 800~1, 100 105 15~240 54.5
Trachurus japonicus A 74 o] (Jungengi) 370~410 150 8~112 35.6
Parapristipama trilineatum ¥} A€ (Benjari) 270~295 50 4~65 30.6
Nibea argentata 172} (Boguchi) 280~320 30 3~48 20.5
Scomber japonicus 1%} (Godungoe) 400~450 152 9~96 18.5
Epinephephelus.akaara %1v}2] (Buckbari) 400~500 50 5~43 15.6
Sebastes(Peteropodus) hubbsi $-¥ 2-2(Uruckbolrack) 150~200 55 0~35 14.2
Sparus swinhonis 73 %(Gamjungdom)  370~450 62 4~32 13.6
Engraulis japonicus ¥ x] (Myulchi) 90~130 300 0~25 12.5
Cololabis saira %  x](Kongchi) 190~220 75 0~20 12.2
Niphon spinosis thZu}e) (Dagumbari)  500~600 45 0~14 8.7
Chrysophys major = (Dom) 385~470 30 0~18 6.0
Pampus argenteus ¥ %] (Byungchi) 195~232 30 0~12 5.6
Chromis notatus Ae] & (Jaridom) 100~150 750 0~5 0.2
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"Table 4. Resistance of Anisakis-larvae to Chemical

Solutions
Concentati on] Duration of Resistance until Death
5 | Riorme [Acetic acia] RN,
3 12.9 days 8.0 days
5 7.0 days 7.0 days 7.0 days
10 6.0 days 4.0 days 5.0 days
15 2'0 daxs 2.0 days 3.0 days
20 180 mins
30 1560 mins
40 140 mins
70 7.0 mins
96 1.0 mins

Table 5. Resistance of Anisakis-type-larvae to

Temperature
“Temperature %{gzsure Death Ratio R::;tt?r&e()f
© (Second) (%) | 2l Death
45 10
45 60
50 10
50 60 58
55 10 95
55 60 100
60 10 100
62 1 100
-3 24
-5 12

et

Anisakis 8 ghho| IEKfiE N BEYPR KB =
ftrEs, BB 2 <o o Bhitd F4d, 29
3R o' |tk &S ByEgclh E4d
A B upel o] Anisakis B hhio A B 1=
T GE a4\l BRE & F gk F
BV E &3 BEERe]l dolAx 15%9 BEd A%
297kl vk Y& T A T o] A el glol A 15%
o] 3t9] WMEAAE 34 o)A AET 5 Ut 20%
ol AElw W te] 34 7k o] Ehutell A:fF SR bl ok
HE BEY 70%0A 7870 4% € 4 dch

BB i T EiE gl K5 2y o
Zro] Anisakis Bl ghih® A gubAAE shasbR
= il S’ |hitke] 3BAsdeldd, 60°CAFA &
BAEDY RAREL R stk KR gleid= —3°C
A4 2447 oS WA —5°Cell A= AFEHER 0
124 7ko & wp&s gl ok

BEHRFEA A —KRE O A" $EAHle 5@
A% FAEER EREe 2@ BbH, 2=l i@kl
a4 A=l 28F el A waA REFSA ot Hik
2 2@ eRH T = ofEcldcrk BERREE
£ YEA R 1004g/(0.01%)2 Sle] oIrle] R
Bst 7~14°Cdl A FER7AA S LERHE S48
of Z BERB BHE vim ARl T HEREE K6
o] 4] BE ¥k} zre] Potassium permanganate 7} 7}
A ERELA 2D ghilg BRET + g ohgel
Neguvon(144] 71), Combantrin(254) 71)¢] 4|} c}.
ol & 3%9] REMEN Hdule RE ool AR
MO~10E)e19l = v x| 45-& 20 dwboll A% %
mE BRE + Ak

TRERAA S —KERS A RelA g B
BEERA == ®F 9 299 #ipedl BEEREEY
REye.2 v qkAskAl e ol g1 5 ¥ Potas-
sium permanganate #%°] Z}AF EIBREIAA]  Anisakis
B ghis BRYE 7 Aot A4S 9 Zozs o
o] EAMS EREHES Sxdks] A EiTet
A =gleh o] #yre]l K% Anisakis B ghl RS
wpiEkA A A AgE A ERKEGEEEY iFK
o] L HG& o= AT BPHYHEES w3 sok T
o} wleld TRERN AR KEES K o] #L
2% BER S8ty o BEHRE FHHUt
R F TAA vkl el —k BRAA 2 &
Bl & Aol & T 4 gy oy Wokdl o] &
E9E A9l G EHE 4E o & Ak

— 299 —



Table 6. Vermicidal Effects of General Vermicides, Oxidizers and Dyes on Anisakis-type Larvae

(at 7~14°C)

Reagents or Drugs

Concentration

Duration of Resistance
until Death

Neguvon 100ug/ml 0.01%) 14 hours
General Combantrin (Pyrantel Pamoate) 100xg/ml (0.01%) 25 hours
Vermicide Antimony Potassium 100¢g/ml (0.01%) 21 days
Piperazine Adipate 1004g/ml (0.01%) 22 days
Piperazine Dihydrochloride 100¢g/ml (0.01%) 24 days
Oxidizer Potassium permanganate 100ug/ml (0. 10%) 11 hours
Potassium Chloate 100¢g/ml (0.10%) 20 days
Dye Gentian Violet 100¢g/ml (0.01%) 9 days
Crystal Violet 100¢g/ml (0.01%) 10 days

Table 7. Vermicidal Effects of Tap-water and Sea-water Solutions of Potassium Permanganate on
Anisakis Type Larvae (at 7~14°C)

Hours until Death

Concentration | Sea-water Sclution of Potassium Tap-water Solution of Potassium
| Permanganate Permanganate
10, 0001g/ml (1.0%) 4.0 hours 3.0 hours
1, 000pg/ml (0.1%) 11. 0 houre 7.0 hours
10048 /ml1C0. 01%) 18. 0 hours 12,0 hours
10ug/ml(0. 001%) 40. 0 hours 32.0 hours

Table 8 Vermicidal Effects of Potassium Permanganate Solutions on Aniakis Type Larvae within
Viscera of Marine Fish (at 7~14°C)

Vermicidal Effect (%)

Concentration (}\Ilgljlis) Sea-water Solution of Tap-water Solution of Potassium
Potassium Permanganate Permanganate
5, 000¢g/m1(0.5%) 1 32 (16/50)* 42 (21/50)*
5, 000g /m1(0 '5%) 90 (45/50) 84 (42/50)
5, 000ug/ml(0.5%) 96 (48/50) 100 (50/50)
5, 00048 /ml1(0. 5% 12 100 (50/50) 100 (50/50)
5,0004g/ml1(0. 5%) 24 100 (50/50) 100 (50/50)
1, 000ug/ml1(0. 1%) 1 0 (0/50) 0 (0/50)
1, 000ug/ml(0. 1%) 34 (17/50) 46 (23/50)
1, 000xg/ml(0. 1%) 6 84 (42/50) 92 (46/50)
1, 000ug/ml(0. 1%) 12 100 (50/50) 100 (50/50)
1, 000ug/ml(0. 1%) 24 100 (50/50) 100 (50/50)
1004g/ml1(0. 01%) 0 (0/50) 0 (0/50)
100¢g/ml(0.01%) 0 (/50 0 (0/55)
100¢g/ml(0. 01%) 42 (21/50) 52 (26/55)
1001g/ml1(0.01%) 12 84 (42/50) 94 (47/50)
1004g/ml1(0. 01%) 24 100 (50/50) 100 (50/50)

* Number of dead larvae to the total number of sample larvae

— 300 —



=& K] A Anisakis B ghee] 2 #MHS I
BERmal 5-2 J st FF-L o] ARE TIES
il = o2 dgo R MYl AcluzE A
of F-3" A8 ghhell 4 ¥ Potassium perman-
ganate AHAK ¥4 FEELY)Y BREPHREE AFF
224 % 43 KAK] uBL Aoz A
AAsgeh 2 A3 RBdA REukel Fo] Kk =
t KEEL ALstd wbE 100 4£(0.01%) ®ES
Potassium permanganate ¢l 4 4H RS 12~244)
7t B 90~100% #&BEd 4 A& 4A =g
o} ARBERA YAAE BETR BRERAA 29
w Asd ze] HAEWS Zach KB I
Btk 7ol

5 =B

Anisakis B ol FEAA WERER WE: Ani-
sakis B %hhe] MRl FAERR A FHA€ 2E
BERAA 22idhRe] vtk AR 2RES HE
223l zAgEE AL BHT EAoL = ol
e 2RES HWpo 2 A FFEEES T3
Aol wEH FIRE AR gk & BEFRA A4
E £AEY HFAA deivtd XYoo FWEAA
Wigge) e A et 2dAql Al
NVA ik APE FHA AghdRyee] =l oA
gotn 449 M eln AREEES RidAd &

ARBE g T+ e REL 95259 155 1,940
uhelel oAl BERAC R ABF Aelth wel4
FHE Hepe Sk ke fmfEd HEA s Aas)
dAw 2 BERART S4¢ A, 192 2 HERK
7t webslvlel s ghmRRge] 2ET AL E 26 Uk
WA ekt el $Eviel mffiel absl A= E o] g
ol H ¥ ffPe] 17 313vtelel el A4 mmgkal 9luh

A Y o] 2AF Ast ekl zAT A F
A wpEl g o4y HhiRsl 10WbE] olakwl 1239
gl AR 2 Fyy hEREES] RS o 23
4o # 9l Rieupsl o) Azss) Azelm o
o] &z, ARl JHOeE RS Bk EfEd
dlA = F BRT 2 —HS = e+t

Btz BAEANA S B9 Yamaguti®d] 213 f
B FE|E dout FEABY S0 Aelst 9
4 B ohE A—3 Al g E MRl wetA
Shimdgdel AT Aolst ARV E e o YEA
o2 v =irte AL YT dojvh G0 B K
R AL Rkl A A s HuRF =5 B8R
MRl B3 244 Q77 A gabsich

Hith Aol Wd sy B 9 #HERE1 A
3 TR AR o] AEgELR
et Qi el RIS #EfTHE = RTH RS
#algdnl wh olol 2L AL #HH-KE A2 dEe
REERES RES 9804 2ok o #EN RRER
HRGE T gk Ak & Ao s A=)

Table 9. Comparison of Two Data on Anisakis-type Larvae Infestation in Marine Fish in Korea

Average Number of Larvae Infested per Fish

Species of Marine Fish

Author’s Data (15 Species,

(Jeon & Chung’s datal®)

1,940 Fish) (17 Species, 313 Fish)
Pseudosciaena manchurica & = D 156.0 164.0
Trichiurus haumela (€ 1) 54.5 56. 2
Trachurus japonicus A A e ~ 35.6 56. 1
Xystrias grigorjewi (7} A0 — 44,2
Parapistipama trilineatum o = 2D 30.6 —
Nibea argentata B T 3) 20.5 24.2
Scomber japenicus @ E D 18.5 23.2
Epinephephelus akaara & » ) 15. 6 —
Sebastes(Peteropodus) hubbsi ($-3-E%) 14.2 —
Sparus swinhonis A B 13.6 —_
Engraulis japenicus (4 =) 12.5 18.5
Cololabis saira (€5 2]) 12.2 26.5
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Legends for Figures

Fig. 1. Comparison of growth in lavae ingestedpig with controlpig of same age: remarkable stunted
growth in, case No. 8 of group I (smaller pig), and good growth in controlpig, case No. 7,

in the same group (larger pig).

Fig. 2. Hypertrophy and, verminous granulomatous swelling of gastric wall in the case No. 5 of
group I which was ingested a total of 180 larvae, 10 per a time at 5 days interval for 90

days.

Fig. 3. A Histopathological view of the transversal section of gastric wall of case No. 5 as in Fig 2.

Fig. 1.

Fig. 2.
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Studies on Anisakis Type Larvae

Jung Teck Lim, D. V. M.

Department of Veterinary Medicine, Faculty of Agriculture, Jeju National College

Abstract

As it has been known recently that anisakis type larvae harbouring in marine fishes are a
causal agent of zoonosis to humen and probably to land living mammal animals, attention
was focused on the study on the larvae in an aspect of epidemiology or epizootiology.

The present work was conducted from 1966 to 1975 for i) survey on the harbouring status
of anisakis type larvae in marine fishes of this country. ii) observation on the response to the
experimental infestation of the larvae to the pigs, in the reason that they could well feed raw
fish viscera occasionally containing the larvae as a high protein source of swine food, and
iii) observation on the larval resistance and response to vermicidal agents for the purpose of
prevention of the larval infection to the mammal animals.

The data obtained in the studies were summarized as follows:

1. In the survey on the status of larvae harbouring in main species of marine fishes of
this country, 15 species, a total of 1,940 fishes, were observed and the result was summarized
in table 2. Average number of larvae, in upper rank of 5 out of all 15 species of fishes, were
as highest as 156 larvae ranging 74 to 450 in Pseudosciaena manchurica (chamjogi), 54.5
ranging 15 to 240 in Trichiurus haumela (kalchi), 35.6 ranging 8 to 112 in Trachurus
Japonica (junggengi), 30.6 ranging 4 to 65 in Parapristipama trilineatum (benjari) and 20.5
ranging 3 to 48 in Nibea argentata (boguchi) respectively.

In morphological observation, size of the larvae in the fishes were varied, ranging from 2 to
32 mm long, and a tendency to larger size and number of larvme in the fishes, which were
wider sea migration, higher age and lager bodily size, was observed

The favorite places harbouring the larvae in fishes were mainly around the intraperitoneal
viscera such as mesentery, omentum, liver, pyloric suspensory, fat tissue and cloaca, and rarely
in body muscles of fish. Fishes heavily infested with the larvae showed stunted growth
decreased egg formation and severe damage of liver.

2. In the experimental infestation of the larvae 1o normal pigs, as illustrated in table3.
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a group with large dose of larvae (a total of 1,800 larvae, 300 larvae per dose, twice ina day
for 3 days) showed acute clinical syndrome terminatine death with a week course, whereas
two groups with less dose of larvae (a total of 180~360 larvae, 10 larvae per dose, at 5 days.
interval for 90~180 days) showed subclinical syndrome with remarkably stunted growth as
much as approximately one half of body size in contast to the control pigs.

In the pathological findings, a group with large dose of larvae showed macroscopically
larvae penetrating to the gastric wall with severe gastroenteritis, and histopathologically
various acute lesions caused by active larvae penetration into the wall of stomach and intes--
tine, whereas two groups with less dose of larvae showed chronic lesions such as hypertrophy
and verminous granulomatous swelling of gastric wall, suggesting strongly the possibility of
natural infestation of larvae to swine.

3. In the resistance of the larvae to the chemical solutions, the larvae tolerated for 2 days:
in 15 percent solution of sodium chloride and acetic acid, and for 7 days in 70 percent solu-
tion of ethyl alcohol.

In the resistance to the temperature, the larvae died within 1 second at 62°C and tolerated
for 24 hours at —3°C, 12 hours —5°C respectively.

4. For the experiment on the vermicidal effect to larvae, general vermicidal drugs such
as Neguvon, Combantrin, antimony potassium, piperazine adipate and piperazine dihydrochlo-
ride, oxidizer such as potassium permanganate and potassium chlorate, and dyes such as
gentian violet and crystal violet were used, and among them, as illustrated in table 6, potas-
sium permanganate was proved as the best.

In the successive test for the practical use of potassium permanganate, vermicidal effect in
seawater solution of potassium permanganate and common-water solution of potassium perma-
nganate were compared, and then retested by dipping the fish viscera including the larvae
into the two different solutions of potassium permanganate.

The result through these tests indicated that 0.0l percent common water and sea-water
solution of potassium permanganate could be apparently recommended as a preventive vermicidal
solution, having 90 to 100 percent vermicidal effect by dipping for 12 to 24 hours even though
sea-water solution of potassium permanganate had a tendency to slightly less effect than the
common-water solution of potassium permanganate(Table 8).

— 307 —



