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Inhibitory effects of herbal extracts (Meliae ezadarach, Dryopteris

crassirhizoma, Quisqualis indica var villosa) on larval migration
of Anisakis spp. in vitro
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Aabstract : A high incidence of Anisakiasis has been reported in many countries where people eat frequently
raw or undercooked seafood. Anisakis spp. larvae were obtained from the mackerel acquired from a fish
market of Cheongju city. They were divided into several groups and placed in culture dishes containing
RPMI-1640 (culture media), in the presence or absence of different concentrations of herbal extracts (Meliae
ezadarach, Dryopteris crassirhizoma, Quisqualis indica var villosa). The objective of the present study was
to investigate the activity of larval migration inhibition in vitro. Meliae ezadarach at the concentrations
of 7.5, 15, and 30 mg/ml effectively inhibited the larvae migration in time-dependent manner during
experimental period of 0-24 h. Treatment of Meliae ezadarach at the three concentrations completely
inhibited the larvae migration in vitro. Dryopteris crassirhizoma at the concentrations of 5, 10, and 20 mg/
ml also effectively inhibited the larvae migration in a time-dependent manner. The treatment of Dryopteris
crassirhizoma for 12 h completely inhibited the larvae migration. The inhibitory effect of Dryopteris
crassirhizoma was stronger than that of Meliae ezadarach. Although Quisqualis indica var villosa also
showed the inhibitory effect on larvae migration, its inhibitory efficacy was the weakest among tested herbal
extracts. These results indicated that some herbal extracts may be useful in controlling human anisakiasis.

Keywords : Anisakiasis, Dryopteris crassirhizoma, larval migration inhibition, Meliae ezadarach, Quisqualis
indica var villosa
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9 Yol AEo 2 AT X} Algho] A|37] A=

(dnisakis 18 AZye AAsH 457 25514 &
I 9ol o HY, 71488k wix] e} QAN A B
2 A7 = ek [5].

PAS&E THIFAL ] SolF el A PE—E <14
o] ZATA SolES A AL AR NE W B
Wz, oA, TE, AAL F ASES ‘aﬂl l~— del
U E ot mj2s B, g,
A7, 85, IFER Tl L}E}LME g},
tst7)7h o]H 9] AFEA] v, 1A
%’ o]oL S0z ¢0lg S glq_ [10] /\1 ]

3% AFIL UAE] 9% dEjx] W 5
W75 e Abgroll o] e e of 2

4 ko] MLEA oM F2 IS5 T
AL 91 WA A E38H AL Fol F8EHT A
TR A4S 93 9] BA AAEE AREEAL Tk
715e] Agolle It X157} vl 23e Aol

T Fe] -2 2358 HFHA A Eh(ife cycle)
o % sl EFF HHE v ALfsFREE, N, =
Aol ol o & FA7F =L vk s el o] g
AAZAALE = ST =2 Van Thiel 5 [30], &2
Koyama % [21]9] 2Js] RE o]% d MAHOZ o]
o} [24, 27], EAI0} [15], olo]&HE [28], &=H|9]
[14, 23, 29], &= [18], Bl= [26] TolA] Ra7} =L
Atk 53] A2 AlEl7F B ﬁ:‘Oll SellM = 1971
¥ Kim 5 [20]¢] Bilol§ = °?41+1’/}°ﬂ"15 upst
28 ANk ARE § 55 988 345 A
b Bk web] gtelale] Al fe) gAje] 2
49l AL 71 A7k B o i Qe Aol
o} [8, 25].

2 dAolXe daiy AR de] ARE 1
(& ), S ER), AR ETYE ARt of
WA Ef5 5850 XS obrsitt

A= HAEWF(Meliae ezadarach var japonica)
o) 27184, W44 € ek depolrh. o] ok A
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31;
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8% 59 71A4F FAlOl Bt 2 Ao® dEA U
ot AR EEGIER)N S BFs B S
oj(fhgith et +EE £ Ut [12]. 53] v
*3%01] Triterpenes, L1mon01d—°] = FoE dEA
olrjr

erv(Dryopterzs crassirhizomaye 2] & 719} QAF2

7]—,—(%%]3)7]' A2 21T}, FA B 5 kg

Fol] &abm gk gE)stal Agehe Bl o] =
%, 3%, 8% T A d2FE 2o gt} [13]. &
3] #F52] AEol= phloroglucinol, nimbinin 5°] A=
Aoz LHA A HITol= F X d(Streptococcus
mutans)s ] 73e It FAlo] BolA| AL Qe A
Aol 3]

AVWEAH(Quisqualis indica var villosa)ye A0 2FaL
T By gujrt FAR0] e dekajolt AFad
(Feakints), 3255 W &3 g 25E gt}
717} Fo} 53] ofol9] 3%, 839 A 2ol
ofAfoltt [13]. B27E, 249 59 LT E A
T2 &0l & JERt ATk

B AFoA A (aLE ], #F, AREAb7E ofUAL
712 5ol tgt 1EE50] =g golriat A
AAHoNA e B {5 254 oA 23 (larval
migration inhibition bioassay)S F3l9 I &3 Uo}
HouT} [16, 17, 32].

ERTT
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IR & FFA] ARl A A Lo (Scomber
Japonicus Houttuyn)®] 21248 U1A-& F38te] Astol
(&7 1218, pepsin 2% 9-93, Hel 14 mlyS H71sko
37°CelA 12717 §HEAIZ] F A O 2 oA 2 37]
&L 1223 3 RPMI 1640(Gibco, USA)IA -4l
Fe AABIT [19].

ASFEE: (Y, BF, AREAD 38 (15, 10¢g,
15 gy X &7](DWP-66000; Dae woong, Korea)E ©]-&
ste] 3A17F X8 § AA4EE] 7] (MF-80; Hanil, Korea)
= ARg-3ke] 3,000 rpmel A 15 minZt SA1EE S A=
ek Hslem FFAE AFA(TYS5A-150, 150 mm;
Advantec, Japan)E ©]-&-8t] gt F 4°CollA] FFE
A3PAAM A& [4].

A 50 2548E Hrsl
ZE|deE 2 A £7](0.6 mm mesh)yE

A APFA =A

AHE-3EAT

e
-?—%]-Si]a AREA): 150] WA ofYA S §58
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2 & & 79 o JUAFIE 75 607 A& RPMI
1640(Medium; Gibco, USAMIA] 30 mI7} & 01“ petri
disholl ¥t} 21ed9] Bl AFLZM] tste] A o
g xoele] 7 51 9 o] R sho] AR
S =i 75,15, 30 mg/m1°] FEE AREEI e, tx
ol oW T o H7FkA] ed ket A 25°C, 95%
0,/5% CO, °IX COMIY71E FAIBFAL 0.16, 0.5, 1, 2,
4,8, 12 A7+ ¥re-A)7] & Akl 27)0]] Hoj 247k
& B3 vglg BFHA
¥ 1928 HERE Lahk) Hhe) 2o &
«] petri dishol] oFUA = 37] & 60m}d] =
& BuiE MR8k, A2 3709] dishel
10, 20 mg/ml FEZ A2g F 0.16, 0.5, 1, 2,
1{ WS B A9t B o 20

o B
2715 St 11'%94 ulEet Ag7E 53
Hole fF5E ARSIt olZle o
3 Bo®A ko] adE Wrlsith &
] A& (larval migration inhibition; LMI)-
2 g-ato] et

LMI(%) = 100(A — B)/ A
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A=RPMI 16400 2H=8 H7I8kA] @82 dlZFolA
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B=RPMI 16400 <F&< H71elS o] A4-871&
S fES

D¥m, Fo| I=0IEIME £M

N A ZZulE 239 (liquid chromatography): LC &
%] (separations)> Agilent 1100 system(Agilent Techno-
logies, Finland)ell ¢]3] =] om o]52 o] AP =
(Binary pump), ¥-397](Vacuum degasser), autosam-
pler, 30°Coll A FAIEE= WEA columne 2 FA =2
E3] columne 2.Immx50mm Zorbax XDB-C18
column, 2.1 mm x 12.5mme] F& FHo] Ed BT
column(Agilent Technologies, Finland)<] _,‘7};]_3,_ U
oZt}, o] columne acetonitrile?} 1% ZAHacetic acid)
I o] &elE 4ol AE-S s |t & A
01/‘1 acetonirileS 57 8AZA 3%4 28%°] o2&

E7F ARSEAT [31].

Mass spectrometry: 2 A H-2 AR E ARE
slo] A 2 EHS Ao RN 319E o g1, F
A, FRAA, AESE sk Aotk LC column
)

% (flow) Micro triple- quadrupole mass spectro-

Free] &5/3] gk ], 3

%, AltAke] o)A &} 475

meter(Micromass, UK)oll 2J3)] o]&%o] AzREF0]3}
H(electrospray)el] ©J3l 0|3} HE|== HHS AL
o F83 o5 F Hax(nitrogen)®] T2 283}
o} 7F2=E-H (nebulizing)l] AHE-©] FIL o}=(argon)
& HZ3} 7k (collision gas) @A ARE-o] F At o]H
g ulguislt 2 [AdEHE S5 120°ClA 325°C
Ale]g2 ZAFQTE VCap positive: 4,000 V, negative:
3,000 V2 =4 =%t} Aglient 1100 Autosampler®] ¢
RE= ¥ (standardydE], FY-8-F 1.00 plol At
2 I

DHnel 75 284 oM &3

7.5, 15, 30 mg/ml el 1, 2, 4, 8A7F
A7 Foll 254 oA E37F UEbETh oFE WA 7)
1054 7.5 mgml, 15 mg/ml, 30 mg/mle] 2E
Lo 8.9%(9/60)8) &-5A &3t Uepta oFEut
SAIZE 1A ZHNA 7.5 mg/mle] FEolME 25%(15/60),
15 mg/mle] FEAME 30%(18/60), 30 mg/mle] &%
oAM= 35%(21/60)2] -5l T35 VeI <F
EQRSAZE AN 7l A 7.5 mg/ml, 15 mg/mle] FEolA
= 50%(30/60)2] -5A a7t JEREI 30 mg/ml
9] LA 55%(33/60)2] &5 A &5 Ve
o} SFEEREAZF 1247k A 7.5 mgmle] FEoA =
84.2%(51/60), 15 mg/ml, 30 mg/mle] =X E 94.7%
(57/60)°) £5A TS eRILE. FEkg AL 24
Alroll M= BE FaEEolA 100%(60/60)2] 25 Al
BIHE BT AvHo g v¥ee Ao 7 v
2 gAg 254 Aol BHolA e edgkon, s
Zpo| BT WHgAZH HlE)ale] £ 54 oA &
=2 BT 53] 24478 wkS- o] FolE 100%2] ofY
A2 5 254 IA 235 YERNITK(Table 1).
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, 8 AIZF REEAIZL Hof| 2-FAl a7 vERT of
ETHSAIZE 102 0A = 5 mgml, 10 mg/ml2] F=o4
12.7%(12/60), 30 mg/mle] F=ol4 7.2%(9/60)] 25
A G377} et GFERFSAIZE A7 A = 5 mg/
mle] F=00A 50%(30/60), 10 mg/mle] F=o0A 45%
(27/60), 20 mg/ml2] FEoNA 70%(42/60)2] -5 1A
EHE YeERTE FERRSAITE 47X 5 mg/ml,
10 mg/mle] FEA 70%(42/60), 20 mg/mle] &=
A 90%(54/60)2] ¢-5Al &35 YER FERRS
AIZE AIZFN A= 5 mg/mlQ] FolA 74.5%(45/60), 10
mg/mle] FENXA 79.6%(48/60), 20 mg/mle] F oA
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Table 1. Effects (%) of Meliae ezadarach on larval migration inhibition of Anisakis spp.

Meliae ezadarach Time (h)
(mg/ml) 0.16 0.5 1 2 4 8 12 24
0 6 3 0 0 0 0 5 8
(control) (4/60) (2/60) (0/60) (0/60) (0/60) (0/60) (3/60) (5/60)
75 8.9 17.2 25 35 50 65 84.2 100
(9/60) (12/60) (15/60) (21/60) (30/60) (39/60) (51/60) (60/60)
s 8.9 17.2 30 40 50 55 94.7 100
(9/60) (12/60) (18/60) (24/60) (30/60) (33/60) (57/60) (60/60)
30 8.9 22.4 35 45 55 60 94.7 100
(9/60) (15/60) (21/60) (27/60) (33/60) (36/60) (57/60) (60/60)
Table 2. Effects (%) of Dryopteris crassirhizoma on larval migration inhibition of Anisakis spp.
Dryopteris crassirhizoma Time (h)
(mg/ml) 0.16 0.5 1 2 4 8 12 24
0 8 1 0 0 0 1 6 10
(Control) (5/60) (1/60) (0/60) (0/60) (0/60) (1/60) (4/60) (6/60)
5 12.7 38.9 50 50 70 74.5 100 100
(12/60) (24/60) (30/60) (30/60) (42/60) (45/60) (60/60) (60/60)
10 12.7 23.7 45 50 70 79.6 100 100
(12/60) (15/60) (27/60) (30/60) (42/60) (48/60) (60/60) (60/60)
20 7.2 69.4 70 75 90 94.9 100 100
(9/60) (42/60) (42/60) (45/60) (54/60) (57/60) (60/60) (60/60)

a8 vehgich ehekg
AZF AR E B XA 100%(60/60)2] <-5
A A= BTl FE 5 20 mgml FEoNA 5 0]
HESAIZE 1032 303 Atolo] @5 A &3t #A 3t
Fom AUl o Z Fr o] zjold wel L&A A §_
7} vlgste] UYebSTh 20 mgmlé] E%9] 4= ¥
SAIZE 271 7E v =2 A B9E E"i‘?}
A FE(E5, 10, 20 mg/ml)ollA THSAIZE 124]7F o] %
2 EF 100%] 54 A &3E Jepilen o
£ 2T Hl3)] 100%--54 A B3 whgAIZe]
1271 7Fely i w27 YEFTHTable 2).

94.9%(57/60)2] &5<1A]

MEXel /& 284 9d &3

AREAF 7.5, 15, 30 mg/mle] SFEFEoA 1, 2, 4, 8
A7 9N Holl 25 Gt Ykt ofEnt
SAIZF 108AM = 7.5, 15 mg/ml2] FEolA 5.2%(6/
60), 30 mg/mle] FEAA 3.5%(3/60)2] 2-5A T3}
£ Yepich SEuRSAI 7 1A 2 A E 7.5 mg/mle] &
oA 38.9%(24/60), 15 mg/mle] FX=olA] 33.9%(21/
60), 30 mg/ml2] F=ollA 28.8%(18/60)2] 54| &
5 e SHERSAIZE XA = 7.5 mg/mlS]
EEA 50%(30/60), 15 mg/mle] =04 30%(18/60),
30 mg/mle] FEoA 45%(27/60)8) &5 A BHES

UeRATE FERESAIZE 24X 7H M= 7.5 mgmle] &

oA 60.3%(39/60), 15 mg/mle] FEollA 54.7%(36/
60), 30 mg/mle] FEoAA] 71.7%(45/60)2] -5 AA &3}
& L, A2sel BEE 2800 alse of
AP 30 54 oA &3t =4 vehtar 9l

o1} 2318 A¥E(7.5 mgml)7F ILEE(G0 mg/ml)E
o 54 A EITIE A7 1A 7R 8A 7k 7

A8 = Yehe 5 = Al mE
A2 vEpgtt 223l 2447 RN A7 o]
A= 7H w2 54 AEITT 30 mgmlo] Fx=e]
A 75%) 2 T, BEel v AP wre
254 A ZAFHE UYERIATKTable 3).

04A40 xqo

EyEY

I#n), Z=se| 3=nlEn)

AT AT JEF9 3R] triterpenec] 1
HAom 341383 3.8714%2] ARelQl 3.624%4014 31
A B3 (peak)oll A UEFSEAL FH3L0] 247 (top ion)=
195, 1798 YERNATE 4 F dA % (peak at scan)
2 168.0°]THFig. 1).

T2 AE<21 limonoide 20.186%3} 20.827%-2] Afo]
1 20.468%-(min)oll A 1494 A7 A (peak)oll A UERS
I H )5 X (top iony 395, 3315 LFERASITE B
A Z A8HL 2005.9°1ATHEFig. 1).
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Table 3. Effects (%) of Quisqualis indica var villosa on larval migration inhibition of Anisakis spp.

Quisqualis indica Time (h)
var villosa
(mg/ml) 0.16 0.5 1 2 4 8 12 24
0 5 1 1 0 0 0 5 10
(Control) (3/60) (1/60) (1/60) (0/60) (0/60) (0/60) (3/60) (7/60)
75 5.2 13.5 38.9 50 50 60 52.6 60.3
) (6/60) (9/60) (24/60) (30/60) (30/60) (36/60) (33/60) (39/60)
s 5.2 18.6 33.9 30 30 45 63.1 54.7
(6/60) (12/60) (21/60) (18/60) (18/60) (27/60) (39/60) (36/60)
30 35 23.7 28.8 35 45 45 78.9 71.7

(3/60)  (15/60)  (18/60)  (21/60)  (27/60)  (27/60)  (48/60)  (45/60)

MSD1 TIC, MS File REQST\OTOTIMGAP_PI0O.D) APHES, Pos, SIM, Frag: 100, "Positive”
MSO2 TIC, MS File (REQSTOTOTZNGAP_NIDO.D) APH-ES, Neg. SIM. Frag: 100, "Negative™

2; limonoid

1 1 triterpene

L] 0 1" 20 2 e

Fig. 1. Total ion chromatogram of Meliae ezadarach. 1: Triterpene: Peak #3 at 3.624 min (3.413 to 3.871 min), Peak
at scan 168.0. Top ions are 195 179. 2: Limonoid: Peak #14 at 20.468 min (20.186 to 20.827 min), Peak at scan 2005.9.
Top ions are 395 331.

MED1 TIC. MS File (RECSTOTOTINGI_FIN00.0) AFLES, Pes. SIM, Frag: 100, Fositive®™
MED2 TIC, MS File (REQSTOTO72IE._NI000.0) AFLES, Meg, SIM, Frag: 100, "Negative®™

1:phleroglucinol
2000000 4
1500000
1000000 4
2;Nimbinin
500000 4
~ ’—”"%HJWW&::
o-
T T T T T L} T T T T
8 ] 75 0 125 1% 178 ] as ] mir

Fig. 2. Total ion chromatogram of Dryopteris crassirhizoma. 1: Phloroglucinol: Peak #4 at 3.953 min (3.796 to 4.659
min), Peak at scan 183.9. Top ions are 683 387 455. 2: Nimbinin: Peak #1 at 3.002 min (2.884 to 3.136 min), Peak
at scan 90.3. Top ions are 159 289 273.
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#F: AF] ARFS D phloroglucinole] €41
Hom 3796583} 4.659%-2] Akl 3.9538E0)A 4
A AAH (peak)oll A YERFIL #3102 (top ion)y
683, 387, 4555 YERNQITE B F FAHZLS 183.99]
AtkFig. 2).

T2 482l Nimbinine 2.884%7} 3.136%29] Ako]dl
3.0028 04 1A ZA 7 (peak)oll A LFERE L F 10]&
S (top ionye 159, 289, 2733 VeIt 24 & 4
AL 90.3°]ATHFig. 2).

o] & (RF) 7l
FPA e o £ 5
S UYeiAT Qasavo 2E tE fAk 24
ekl 2e] T8t Qgo] Zekste] <o
2 ol FH9E ohpI2Fe 15 5

%

o
2 5
o =
o2 =
~ -
25
Jate of
flo
>
o
'y
N
Ay
=2
>

Z Qo] T2 =0} gt et o Z5E ghie]
A3l W 2= ABAA T+ AT ol A= /-5
o] A&t AThH AR S =227 fl= 7t
%9 1Y EPIFo) Z aH4E 23T 5 IS Fo)
ok A oA frEol thE 7F EE YolR
7] fl3te] a#d], #F, AREARE o]&3te] AlET Y
o] Ags A BT

FAEI) Y3 APAFE eI oy AEFo
gt AFAEE QAT FAEAT gk A A
E 125 mgmld] 504 1247 At 3 A= g3
S8, 25 mg/mlollA] 124]7ke] At Folle 4
FAEO] AEAE Wgo] AR ZoF YRt [11].
gt ¥ETE AERZ tdte 2.5 mg/misEato A
N7 Fole A9 E AESAS YelleH, 10
mg/ml ®f 6A]7ko] At & HupFEo] AURZE AXE
SR RIS YeRiIT skt [4]. 289 5 mg/ml
ool A e] Frolle HERUTE W dURSH, 1
T8 ARFTO] Folgh Afo] qlo] w9 =& A 9
A &35 2R gt 2]

E Ao E AL EE(15 mgml)lA o] vHT e}
Fo A9 1, 2, 4, 8AZF Alolol] AT 54 AR
F=Z Bk A8 125 5(7.5 mgmlelH s 4eF
o} vV R 1, 2, 4, 8A1ZF AlolollA] a# T o] 73
25-65%°] 53 AA, B52] A5 50% °lste] 573
AAE BAh &) 28 FEGE0 mgmlelAE &
T AY Agsmrtg 54947 d =4 YEs
on I A9 AEERe) v 5 B
ok wEbA #Ee] Afolls AEEE(10 mgml) B F

S0 12555 mgml)e] Ed= AT T v]sE
G20} 24l FE(20 mg/ml) A O 5 54 o
A &S e ATH(Table 2). o= #59] F=A 59
31 phloroglucinol®] 3H4¥sl 4 &3 53 743t
A e AoF WOt} [22]. T3 HFEL 50 ppmoll A
Vibrio parahaemolyticus-}t Bacillus cereusd 521944, 25
ppmOl Al Staphylococcus aureus] - %21 A, Actino-
bacillus, Fusobacterium®| Sw2F-8-0] Ge A Q3L Actino-
myces viscosus®] RE FE9 0.1%4 2] Prevotella
intermedia®| Al 3] A=A chlorhexidine 2.th $-5~
o e S Uehlle 2o g BaEoRa )l (1, 6).

IV 9] B EosHE T Aol e Z JF
< Ho|x] ¥l AlZkel] HlgEEte] JAEHTT S A
o] £t} ol& TEe AolE dolXE AT &
Aol =2 78S 4 oA &3] g 7IRlse 4
Il Z3l}, zEu Alzke] A estel] wEh vERd g3
€ = g a3 Hrhe A7k sFo wet AL
dale 759 FE Xfe] 2 F Jorng 27 f9
Aol Yot & At #F9 Agole 58
E20 mg/mlelA e srols tE s I as
£ WESAIZE 3027E 8AI7F Afelol] BTt o]& 37HA]
AT BTl sl o a7t IS8 2o
=Tk mehA] #dFo] AdA o= 7P 2 g3t 7Y
o AZE, A0 R BE g5 oA a#
o} #AFE LA LHE JERRAAL 244]7F o] %
A= 100%2] 54 dAEAE e 25
H 3%, 8% ToAE A T 22 AR 2
A3 Fe] FFol= 4Fet 35 e ATE AREAR]
739 oA f3ol e FA S JER
Ao}, A, | E fodS HolAe %%
THTable 3). AFROlA AE&HAE ¢ AR T4
2A $L ZHE eI ghioEA oA 7]&s)
Pov AFANz B o FE| oA AGE F
O FFAZ ALl BV S A0 R o tH

919} 22 AAAE EUE £ o yHde] P
HAFHoE s g a37F 42 HolA Rk o] 7]
Aol U 55 A0 R VoA AlEE A F
ATAE W 7H5S] AlFolt ARl Biao] ady] »
gHS FAsAY o & & W] E3E AR 1™
& EgetH 75 2 duaart S 30 E 7y
HA T BAAH S AW 52 o] B2 AEA A
T7F B stthal Al R E

f

I

Q

fr & o



AN ofA 2 §:52) g5l T

%, AR sl oA 2] &84 JAESH
E A3t A= ol el U

1. Z#8YE 2447 3 7.5 mg/ml, 15 mg/ml, 30 mg/
mlollA 100%9] 325 AAEFH7 AUt

2. #FFE 12, 2417F & 5 mg/ml, 10 mg/ml, 20 mg/
mleA 2% 100% 75 % JAEIE Jepsich

3. ARZARE 7.5 mg/ml, 15 mg/ml, 30 mg/ml &5 &
TR JAEAE B0 s, vhEATe] E
fFoAe A Holglem, 30 mg/ml 12474 78.9%
9 % 5 Al aFE B Ro] /M =& alo)
Atk

ool AFRE oA 2RFe] 254 JdAEHAE
A8e Axs A5 18, AlAF 207 oA 2~
ol 548 ATt A= e F et 23
39} FF-L o7 ASolv W 58 SRR 75
NA ALEE AR Foste YEves oA &S
ot B XS a3t AS Aol I Feet ol
A 8] S (Uscaris suum)®] FEA = FL 37 IS
Zo= 7het.

=il

o

1. A #AF9 Jazhs 2 AEEA] A A
A&t gkl AR =2, 2000.

2. AEE. VEZYLE YA ZHES ot 23y
o] oFA a3} A3 ekl 218k =
2002.

3. A, TA, w718 B350 daEE Be g
F2 el g g Hrh ke 199, 12,
111-114.

4. 9112, 78y AEg ol a3t in viroA . A3
stttk AR =7, 2000.

5. OJAF. AANF 7|3 pp. 137-138, e A,
A&, 1999.

6. olAY, W, AFs, FA&. FHF(Dryopreris
crassirhizoma Nakai)?| 255 FAE 54 A &
Ao Fa] & g2hg-. st E218138]%] 2001, 33,
611-618.

7. 97AY, AEZFE sAEREH B3 Anisakis
(Nematoda: Anisakidae)-%2] Sejstd 534 2 &
5314 2. Yonsei Rep Trop Med 1993, 24, 39-46.

8. 9744, AEE, AW, E5d. LANIFHFS 107
g B g olF7d Ael AL 7SR 1995,
33, 179-186.

9. AAY. FH oA 57Fo](Astroconger myriaster)2]
SFA A 5% 7N, SFIAYINEI]A] 1997,
23, 14-17.

10. AA2. 9] ofyA7| =T ek 2384 1z A
AT A E=EA] 2000, 5, 33-37.

1. 3. Szl tigh ad9] e oA g o) w
2 vA 727 W3} At skl wraleke]

-

X

i

>

%

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

3

L], AT, Abrake] oA &t 479

=5 2003.

. BF I )3, B2 pp. 462-463, T}

AL3], A&, 1995.

. BFE TR p. 162, G, A&, 1989.
. Abollo E, Gestal C, Pascual S. Anisakis infestation

in marine fish and cephalopods from galician waters:
an updated perspective. Parasitol Res 2001, 87, 492-
429.

Besprozvannykh VYV, Ermolenko AV, Kamnev VD.
Peter-the-Great Gulf fishes are a source of human
invasion of the nematode Anisakis simplex (the family
Anisakidae). Med Parazitol (Mosk) 2004, 3, 21-24.
d'Assonville JA, Janovsky E, Verster A. In vitro
screening of Haemonchus contortus third stage larvae
for ivermectin resistance. Vet Parasitol 1996, 61, 73-80.
Douch PGC, Morum PE. The effects of anthelmintics
on ovine larval nematode parasite migration in vitro.
Int J Parasitol 1994, 24, 321-326.

Doupé, Lymbery AJ, Wong S, Hobbs RP. Larval
anisakid infections of some tropical fish species from
north-west Australia. J Helmintol 2003, 77, 363-365.
Iglesias L, Valero A, Bentez R, Adroher FJ. In vitro
cultivation of Anisakis simplex: pepsin increases
survival and moulting from fourth larval to adult stage.
Parasitology 2001, 123, 285-291.

Kim CH, Chung BS, Moon YI, Chun SH. A case
report on human infection with Anisakis sp. in Korea.
Kisaengchunghak Chapchi 1971, 9, 39-43.

Koyama T, Kobayashi A, Kumada M, Komiya Y,
Oshima T, Kagei N, Ishii T, Machida M.
Morphological and taxonomical studies on Anisakidae
larvae found in marine fishes and squids. Jpn J Parasitol
1969, 18, 466-487.

Lee SM, Na MK, An RB, Min BS, Lee HK.
Antioxidant Activity of Two Phloroglucinol Derivatives
from Dryopteris crassirhizoma. Bio Pharm Bull 2003,
26, 1354-1356.

Lopez-Serrano MC, Gomez AA, Daschner A,
Moreno-Ancillo A, de Parga JMs, Caballero MT,
Barranco P, Cabaiias R. Gastroallergic anisakiasis :
findings in 22 patients. J Gastroenterol Hepatol 2000,
15, 503-506.

Manfredi MT, Crosa G, Galli P, Ganduglia S.
Distribution of Anisakis simplex in fish caught in the
Ligurian Sea. Parasitol Res 2000, 86, 551-553.

Noh JH, Kim B, Kim SM, Ock M, Park MI, Goo
JY. A case of acute gastric anisakiasis provoking severe
clinical problems by multiple infection. Korean J



480

26.

27.

28.

29.

A3

Parasitol 2003, 41, 97-100.

Nuchjangreed C, Hamzah Z, Suntornthiticharoen P,
Sorosjinda-Nunthawarasilp P. Anisakids in marine
fish from the coast of Chon Buri Province, Thailand.
Southeast Asian J Trop Med Public Health 2006, 37
(Suppl), 35-39.

Pampiglione S, Rivasi F, Criscuolo M, De Benedittis
A, Gentile A, Russo S, Testini M. Human anisakiasis
in Italy: a report of eleven new cases. Pathol Res Pract
2002, 198, 429-434.

Skirnisson K. Pseudoterranova decipiens (Nematoda,
Anisakidae) larvae reported from humans in Iceland
after consumption of insufficiently cooked fish.
Laeknabladid 2006, 92, 21-25.

Valero A, Martin-Sanchez J, Reyes-Muelas E,
Adroher FJ. Larval anisakids parasitizing the blue

- 215

30.

31.

32.

whiting, Micromesistius poutassou, from Motril Bay in
the Mediterranean region of southern Spain. J
Helminthol 2000, 74, 361-364.

van Thiel PH, Kuipers FC, Roskam RT. A nematode
parasitic to herring, causing acute abdominal
syndromes in man. Trop Geogr Med 1960, 12, 97-113.
Vieno NM, Tuhkanen T, Kronberg L. Analysis of
neutral and basic pharmaceuticals in sewage treatment
plants and in recipient rivers using solid phase
extraction and liquid chromatography-tandem mass
spectrometry detection. J Chromatogr A 2006, 17, 101-
111.

Wagland BM, Jones WO, Hribar L, Bendixsen T,
Emery DL. A new simplified assay for larval
migration inhibition. Int J Parasitol 1992, 22, 1183-

1185.



