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Abstract : The cultivation for development of Ascaris suum from the second-stage larvae(L,)
embryonated egg and the third-stage of rat-derived larvae(L,) recovered from lung of rats were
performed to use the screening test of anthelmintics in vitro . The preparations of larvae for
cultivation were that the artificially-hatched L, incubated the embryonated eggs of Ascaris suum
in 0.1% formalin solution at 25 for 28 days and the rat-derived larvae(L;) recovered from the
lung of rat infected with the embryonated eggs of Ascaris suum on 7 days after infection(DAI).
The cultivation for development of Ascaris suum from the embryonated eggs(L;) and the rat-
derived larvae(L;) for 14 days in RPMI medium 1640(with 5% bovine calf serum) were as
follows :

1. The sizes of the liberated larvae(L,) which were artificially hatched from embryonated eggs
with glass beads(diameter Smm) were 190~250um on 1 days in culture(DIC). The second-stage
larvae were molted into third-stage larvae(early L;; 250~300pm) and the features of these larvae
were first observed such as cephalic cuticle, esophageal lumen and anus etc. on 5 DIC and the
sizes of late third-stage larvae were 250~450pm on 10 DIC. The sizes of early fourth-stage
larvae(L,) were 500~700pm and the features of these larvae were more pronounced in internal
organs on 15 DIC.

2. The sizes of third-stage larvae(l;) recovered from the lung of rats were 1,340~1,370pm and
the feartures of cephalic cuticle, esophageal lumen, intestine, rectum, anus were visualized by
inverted microscope on 1 DIC. The fourth-stage larva(L,) completed by third ecdysis were
recognizable and sizes of early fourth-stage larvae were developed as 1,400~2,200pm on 5 DIC.

The sizes of middle fourth-stage of larva were 1,900~2,300pm and the thickened epithelial
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rectum was observed on 10 DIC. The rectum and anus of late fourth-stage larva(L, 2,500~3,200um)
had developed completely in RPMI medium 1640 on 15 DIC.

Key words : I
RPMI medium 1640.
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vl o] WAL F7] Foll A A X o] o (stationary culture-
bottles)ol] 2] 3t
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£ A9 E(screening test) 7™ RHEoluh Ao Q1M
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ul Roller-culture system'', stationary

In vitro cultivation, embryonated egg of Ascaris suum , artificial hatching,

& ge 7o HAE AN, 239 7EE
oo gt BEE LY & A =3 43
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(D RPMI Medium 1640(GIBCO Cat. No. 13200-076 ;

with L-glutamine and without phenol red and sodium
bicarbonate)

(@ D-PBS(Dulbecco's Phosphate Buffered Saline Gib-

coBRL Cat.No. 21300-025)

(3 Antibiotic-Antimycotic(GibcoBRL Cat.No. 15240-062)

@ Gentamicin(GibcoBRL Cat.No. 15710-023)

® Bovine calf serum(GibcoBRL Cat.No. 26170-043)

® 5.25% sodium hypochlorite solution

@ 0.1% formalin solution
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g A FFFAA A4 AFLIA AP
Well A Qg v e i A& ol ef o 2o

1) 2B 2T ZEHXIFL| FH|

O 253404 4% SuAdA A gFHS
5]43}al 0.5N NaOHZ 35 3e] guiet g yy) 3 AL
g w7}A] 0.1% formalin £ 2ol Qo] WA 1o B8
o.

®@ HA 3)&&S 0.1% formalin &A, 25T A 45 F
¢t air pumping SHAA 27| AF(L)SZ WiAd IR
Fg vl F sl A Bl st

2) SXIEEIO| AlEBH QISR E S iy

® 525% ApolgAst & AH(sodium hypochlorite solu-
tion)d} A g4 2 A A3t 0.5N NaOHZ 3|5 &9
gauhs R & g FAFHE glass beads(H A
Smm)Z Y 3}A]7] 2 D-PBSZ 53] 4] &, RPMI medium
16400 A v %5} 54 el

@ #=(250g)°] 15000708 #AANFTEE BTFF4
& 7dA §-ste] HellA A37] AF(L)S Baerman
apparatus® 343111 D-PBSZ M3 3, RPMI Medium
1640 o} A aj Fat Aot

3) AISE i Al X kR

® wj%ui= : RPMI medium 1640(with L-glutamine

Days in
culture

In vitro development of A suum
from L, Qf am'ﬁcial hatching to L,

Artificial hatching of embryonated eggs by glass beads

(¢ 5mm) for 30 min(Fig 1-1 & 1-2)

egg : 50~75x40~50pm, L, : 190~250pm
{(undifferentiated organs)

3 After washing in D-PBS, culture medium was changed

and without phenol red and sodium bicarbonate)ol] 5% bo-
vine calf serum& A7}t 8 A A-3F 2 o] A (Penicillin
G sodium 10,000 units, Streptomycin sulfate 10,000units/ml,
Amphotericin B 25pm/ml)E 8 715} tHA 2 pH 6.8).

@ MFz  HFLEE 3707, oAtgt@Aste §
7] (5% CO,8 95% ain)ol A 14217 wj¥atd o, uy
% ul) 2] (RPMI medium 1640) 1ml3 100v}2] o] 2154 &
2 jeFetvi A 3dniet i A& w&Eg o

4

2 3]F&e 25T, 0.1% formalin §-Hof 4] 287t
kst 7449 Qe FAE IS plass beads (diameter
Smm)2 F A2 A27] AR ()T R FHA F
oA B¢ A37) AF(LyE v Fl A (RPMI medi-
um 1640)01 A 14 3¢ oo Aste &2 2t

BRIEEE QBT M27| RpFe AlHR bl
AHA gFTe] gletg 05N NaOHZ 7] 79 g
A FAEHE 5% 4014 8 (bovine calf serum)S 3
73 RPMI medium 16400 A 37T, 5% CO, Zo| A 142
b wjokaldi A A A ube Table 13 29kx, =)

AEFIAL F AFE{AYE A9 27], &%

Table 1. The in vitro cultivadon for development of Ascaris suum from the embryonated eggs(L,) in RPMI medium 1640*

)  Larval dcvclobmcm
in vivo (Douvres et al, 1969)*

Early L, in intestine ; 235~256pm
Late L, in liver : 199~276pm

Early L; in liver : 204~308pm

Wrinkled sheath of L,—second molt(Fig 1-3, 1-4)

5 —early 1,(250~300pm) : cephalic cuticle, esophagueal lumen
6 After washing in D-PBS, culture medium was changed
7 Size of L3(250~350pm) labial(cephalic) cuticle, anus
9 After washing in D-PBS, culture medium was changed
yo L Ls: 250~450pm S
cephalic cuticle, esophageal lumen, intestine(Fig 1-5)
12 After washing in D-PBS, culture medium was changed.
15 Early L4(500~700pm) : rectum, anus(Fig 1-6).

*RPMI medium 1640 with 5% bovine calf serum(without phenol red and sodium bicarbonate).
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Middle L; in lung : 749~979um

Late L; in lung : 979~1,685pm
1,771~1,973pm

Third molt(L,) in intestine : 1,690pm
Early L, in intestine : 1,944~2448pm

Late L, in intestine :



&, ZEF dAEE Qg vy Heo
Douvres et al*¢] A| B A& 3} 315} ¢ tHTable 1).
FAEHE AFFFAN A2 AFY Z7)E 190~
250pmo] a1 (Fig 1-2), AlF A AFMY 5YelA] A
27] A% & A37] AHE(early L) 2.2 @33l 1 Q= Ao
ALY o, A7) E 250~300um 2 A iS4 el = cepha-
lic cuticle¥} esophageal lumeno] A+ o]l th(Fig
13, 14). et AAY JAF7 9 s Aae 394
ZHliven)oll M B2l ® A|37] AF(early Ly)o} 7)1 & 315~
390pmo] 5, 5UA FHoll A FHEE #37] A}%(middle L;)
9 A7le 749-979mEAM Al BHdM LEE 25
37] Bt} 38} A= o #8E A0 2 Yeyt
AFo AFGE T7dAX A3 AFe] AV
250-350pmz X ZT37]9] 45 HER LY,
W& A e labial(cephalic) cuticles} anus & A4jo] &9l F
Ak AAW JFHGA o AE 1A Hol A B
8 A37] 2}E(late L))o =27+ 979~1,685pmE ¢S
Haon, AR 995 Hintestine)o| M FHHHE #37]
A E(late L)9] A7) 1,771~1.973imZ Al gl ¢lF
wiekel AFUGHTE 459 274 48] Ao A}
7b AU AP AT ufFol A 1094 #37] 2
Z(late 13)9] = 7]+ 250~450pm = 955 Q] 11, labial(ce-

phalic) cuticle, esophageal lumen, intestine, anus, rectum
o Feh7t #9599 cHFig 1-5). AAW 105 F(intes-
tine)ol X AHA oG AF(L)S] 27 1,570~1,871
(1,690pm=Z A A37] 2HEH9Y 1,771~1,973pm)xR.c} A7)
7b A Al HW JATMF 1SR = A4 2E
(early L,)9] =7]% 500~700pmo] 1, cephalic cuticle, rec-
tum, anus 5-°] #9159 c}(Fig 1-6).

SHEof HoflA &3t H37) XEE(Ly) e AlEL
A FFTe duletE 0.5N NaOHZ 8l7] 1 79
g s AT A=(1500070)0 ZAA F 7Y
A HA B A7) AFL)E 5% FotA A
% 7} 8k RPMI medium 16409 4 37¢, 95% &7), 5% CO,
Foll A 147 wjFatd A B2 27 Table 29} 2
kA, Ao AFFIAD F HA HF A F{A
HE 259 27 % H{FLE FPF dAER Q3
uj kAl 9} Bl st7} $)3te] Douver ef al’9) AHARE
2k 118} ¢ th(Table 2).

Fd9 Ae HAA 339 FAFEE A= FIA
A F 744 HolA 353 A37] AF 9 A7) 1,340~
1,370pmo] 93 11, sheath®} underlying cuticle®] & g} 7} £
8174 B2 5 1, esophageal lumen et al & 47)7} AL

uk

Hol B AUHFig 2-1). AW TLA HA HAA

Table 2. The in vitro cultivation for development of Ascaris suum from the third-stage larva(L;) of rat-derived in RPMI medium

1640*

In vitro development of A suum
from L; of rat-derived

L; derived from rat-lung by
Bacrman apparatus 7 DAI*
L; : 1,340-1,370um :
esophagus lumen(Fig 2-1)

After washing in D-PBS, culture medium was changed

Third molt of Ly—Ly(1,400~2,200um)

3

5

6 After washing in D-PBS, culture medium was changed
8 visible sheath, esophageal lumen, lateral ala(Fig 2-2)

9

sheath, underlying cuticle,

in vivo (Douvres et al 1969)

Early L, in intestine : 235~256pm

Early L; in liver : 204~308pm
Middle Ly in lung : 749~979pm

Late L; in lung : 979~1,685pm

After washing in D-PBS, culture medium was changed

Size of middle L, : 1,900~2,300pm
thickened epithelial rectum(Fig 2-3)

12 After washing in D-PBS, culture medium was changed
15 Late L4(2,500~3,200pm) rectum, anus(Fig 2-4)

DAI : Days after Infection,

;RPM] medium 1640 with 5% bovine calf serum(without phenol red and sodium bicar bonate).

Late L in intestine : 1,771~1,973um
Emerging L, in intestine : 1,742~1,929um

Early L in intestine : 1,944~2,448pm
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A" A37] AE(late L2 27)= 979~1,685mmz A 7
A 79A THEFEADG LR EFEY, A2)9 H
A gy #37] AFL v&d 2719 T4 U
E}%E}IB»-ZO.

AN AFTF YA A &gk 47 2
%9 A7 1,400~2,200pmo) H 1, HAW 59U ==
gol A BAE 37 A5 A7]= 749-979mB A Al
g QAT de 59 AFRo DSAEI AR
gtk Agad ATug 8UA A47) 2bFe WS
B = visible sheath, esophageal lumen, lateral ala 5] #7)
2 FzE] FgAE AL A AHFig 2-2). AW
798 A He A3 AFENY Azl 979+,
685pmol gl o, 94 A ol A= #37] AF(late Ly)9
A7 1,771~1,973pmol ek Al g 2y 13 10U A
9] A47] 239} A7) 1,900~2,300pmo) L 3, FE YA
393 A A (rectum)o] %7 = 9 ch(Fig 2-3). AW s} A
BellA e 1094 2t 2H3 A4d7) 2E9 arE 1,
742~1,929umo) o, #47] AF(%7| ; early L))o A7)

1,944~2,448pmo] it} Al Bl ol F ek 150 Aol &= =)
23} g0 9 HSH A47) AE(ate L)ol 2359
.9|(Fig 24), 71 27]+& 2,500~3,200pmo] i ch.

Table 394 Bz uhs} o] FAFIRE A7) 23
7 W@ Al-L)E A37] AF(L)TEH A4 AF
(late Ly7tA] @l gd AL~L)R ot 259 25493
9 A7), 37188 5 Az Ay g
ok 190 FAZeL glass beadsz 23121 7) #27] 243
9 =7]E 190~250pmel A1, oM AFHAFE 70
358 A37] AEL 1,340~1,370mmo) Qi vk

A adg Q3G 5 L-L, Wil A= #27) 2}
ol gHstu gl A37] Aol pAHALY, 7 &
88 A37] A}ZF(emerging L;)2] 7]+ 250~300pmo| ¢
i, AF9 ¢FE-2 cephalic cuticled} esophageal lumen
Fol gdHon, AFEAM = 7% (sheath)o] &2
4o] 2= THFig 1-3, 1-4). AFFLE Ho|A
37 & A3 (Fig 2-1)9) AP il F(Laate L) A=
A37] AAFol Euste A4v] 23] HYom, 2 A7)

=

(e

rir

Table 3. The comparison of in vitro cultivation of Ascaris suum between second-stage larva(L,) of the artifical hatching and the

In vitro development of A suum

from L, of artificial hatching to L,

Days in
culture

by glass beads(¢ 5mm) for 30 min

1 (Fig 1-1 & 1-2)
egg : 50~75%40~50pm, L, : 1909~250pm
(undifferentiated organs)

third-stage larval(L;) of rat-lung in RPMI medium 1640

Artificial hatching of decoated, embryonated cggsir

In vitro development of A suum
from L; of artificial hatching to L,

L; derived from rat lung by Baerman
apparatus and cultivated after 7 days of
artificial infection

L5(1,340~1,370pm) : sheath, underlying cutcle,
esophageal lumen(Fig 2-1)

3 After washing in D-PBS, culture medium was changed

Wrinkled sheath of 1,—Second molt
5 (Fig 1-3, 1-4)—ecarly L;(250~300pm) :
cuticle, esophageal lumen

cephalic

Third molt of L;—L,(1,400~2,200pm)

6 After washing in D-PBS, culture medium was changed

7 Size of L3(250~350pm) labial(cephalic) cuticle, anus

L, larvae : above 70%/total cultured larvae

visible sheath, esophageal lumen, lateral ala
(Fig 2-2)

9 After washing in D-PBS, culture medium was changed

Late L; : 250~450pm
10 cephalic cuticle, esophageal lumen, intestine
(Fig 1-5)

L4(1,900~2,300pm)
thickened epithelial rectum (Fig 2-3)

12 After washing in D-PBS, culture medium was changed

Early L(500~700pm) : rectum, anus(Fig 1-6)

13

Late L,(2,500~3,200pm) :
rectum, anus(Fig 2-4)
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+ 1,400~2,200pmo] o}

A AFuYG 0¥ L~L, v A A37] 7
F(F7)Y A7)+ 250~450pm ) 1, cephalic cuticle,
esophgeal lumen, intestine(Fig 1-5) 5] #&H 1 &9
Ak AgBy AFu Y 1099 Li~late L, v ol A4 A
47] 229 A7|E 1,900~2,300m= LS E YT FEH Y
A A4 Do) B ATHFg 23). AP AEH
F 15U Lp~L, el A #47] 25(%7]; early L4
A7]E 500~700pmE £ 5] 3L rectum, anus o] ¢l
Sl chFig 1-6). WY 15U Ly~late L, i oA A
47} AZ(late L)o] 2,500~3,200pm= #5531 A3}
gio] gl g = Y th(Fig 2-4).

n &

Algadol A g 85 ArtA ATMgy ez A
AE8E vjgste 2 B GAE] ARFAAT AE
32 29 Aoty E APl M My st g
WA= o] stebhsta(5%) B2V A 37T wWEE
73} RPMI medium 16408 747} A}&38 40}

71 % <l Fufgke] ZF3ulx| = APl(Animal Parasitology
Institute) media >R E) A}837] A Z5tgEd) o] WA=
AH2% mulr} 33F 59 stock solutionsS E¥, {713t
ojof st EH Yol ggton, AAW /1F I
L7F v]EFFHo AFWGo HEFA X Aol
ohoolgl BHG H& HAdn 74T 9¥aTHE
FEAL 7 v 2GS A S o AxE
7b ARG 2 FE WA2ZA S8 )
L Al %3 Hj A= Medium 199(originally formulated for
nutritional studies of chick embryo fibroblast) DMEM
(Dulbecco's Modified Eagle Media ; growth of a broad spec-
trum of mammalian cell lines), RPMI 1640(enriched for-
mulations with extensive applications for mammalian cells)
Fol AHEH R Utk B APAA A FFo] AFH
Hj ofol] = RPMI medium 16400] 2 3 vz 2 M &5
. olg @ MAEE 2F4 1 A¥E A WY
e 7 F AR AR A8t At dE 5
A 7] g3 A3 & WP 52 o8 D-MEM w9
ojumAkz} HEFRI o) ARG 48] H7bsto] AHgEte] R
b ok gk o, B A Agd B
© 2 RPMI medium 16403} Medium 199, D-MEM¢] o}1)

woba e QRS vlad R A, ofr 4t F7
A] L-alanine> RPMI 200mg/L, M199 25mg/l, D-MEM
84mg/L ; L-asparagine(free base) RPMI S0mg/L, M199 Omg/
L, D-MEM Omg/L ©] 12, ¥ eI 5ol | = i-Inositol> RPMI
35mg/L, M199 0.5mg/L, D-MEM 7.2mg/L 502 43 o}
nx Al 2 HERIFE RPMI medium 16400] Medium
1993} D-MEM s}z 8.t} 3 eko] = ttH(Gibco BRL Pro-
ducts Guide, 1997~1998). o] #] g+ H| 2| A & 9] & Fo}Z
& A (bovine calf serum), 3| ] & A (swine serum), 7] 1o}
¥ 1 d%(guinea pig serum) Fo| AL o Fo}A|
A& Astete Aol F4IL, ArERE ASdE M
199 wjAo] 20% $olx] F & HAAPT’, H2d:
RPMI 16409 5% %otA E4 & H7tste Aol A 3
Fo Agulgol Aot st HIEAE B
& A o] ANA W F7] FAA 5% CO7t HA 559
A3, 47 A% AFedge] JA LAt JepA G
i Busgod’. adM B A PAA % RPMI medi-
um 16409 5% bovine calf serum& F7 3 A2} 5%
CO, 37T wWidxA & &3,

qurgog AYEEME TAEF) o) A Hol
A 790l g A3 AFHE Aar] AFe E5E
A7) FA AAYel A B5F 2719 FASAAR,
A g oo A A F 5 3)(sexval differentiation)
7h AWl A A FetE 203 53] A47] 259
Aol AASULE. B A A2 AFHEH Add
Wl RPMI 1640 wj =] o)A wj k3l A #](Table 1) #]37]
AERE A AFHEE 4 A (Table )R T} L5
AR(EEE A% A7) vokstAk AAREHA)
of AFHIF 10U7AX FRAHE AFa wiFA
A3 wwsy) 7t AgA dou eI 0L A7A
v w3t A37] AFFRE g 45 27)E vt
QAT A7) AFHE NFd A AEFEY AdA
ofm 7UZ AHKHE A3V AFE WFH 2Fol7] WE
of 747 A 529 wolA] w&d Aol FrHEHUL
A27) AFHEH MET AFo] A7l o] T FHH
=t g4 48 JR(14-1/5)2 AF ] BHA o
FA %S 492 YERT

AZe] A Hslsexual differentiation)ol o3t Ur-
ban®} Douvres'= A A U(in vivo)oll 4] Q1 FZ4Y 14U%
(%27 5.1mm), 21YF & Z271 196mm)o] & - 5
9} pdo] Hlm, AdAW Mg 21935 27] 3.2mm),
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284 (3.3mm)el] & - 54 Fo] FMEE AT Hastg
th. Al47] Ao G939 A2 97)(genital primordium)
7t A4 AF Y % 219 FA7] 30mm)e] A 7
ol HYa, A4l AF dwy AAUVE 4ARE
(primitive vulva), 91 A] & (primitive vagina) zt2} 3+ 539} 9
A A (uteri)} YAl FA(ovaries)Z TAHU L, FE2
A7 471 A X, 458 YRGS 2 -
FHol shedtgen, AY & A7) & -+ AF2 9
2mmolPttn B astPT B Aol HE ujgrIzho)
14YEA A7) 259 A Bate d#EA] Zagh
Douvres et al ‘o) o8t = 2] Aol A 2] 5%E
FTAEAZ F(89Y) A37] AF(F7] ; trachea) E= A
47] AZ(x7) ; intestine)of A] 4§ 2] ¢ 7](genital primordium)
E 3EIAAT & - 5 FHE BMEs A

Agay AFuig A wgdzbE 2] g3 o
UEAEd g& Aolsh le Aer BRad d YTt
Urban3} Douvres™*= 2] Hol A 3]=¢ #137] 213300
nhel)g wWiea] 7Y, 149, 28Ul WG E AF o W
FEHE 2AR 23, 7AA Aelsle AF 89% FolA
A37] 2% 2%, AAA G Z 28%, R|47] AF 40%
2 #2EAG Btk AR @(thid molt) ¥
of Ad4r AF& we e FuvhdAcuticlin)E FA
ok st oleldt BEHFA ] JAFHMY TEA A4y
AZ A Mg w7 A AFEsd o R
g4 &l A (noncuticular protein)§Ad o] JtiH o2 3 7]
fEolgn Rnsa.

2 AN oz RE g5l FAFHL)H R
=9 HolA g 37 AF(L)E dTHGse
HE olgsd | d78 F e SEATRIE AF
A AL 2FEAY FEERE EAste ALY
(screening test), A}5o)u} A E-& wjfgt v NN F&
&l Ad- ) 3} 9 (excretory-secretory antigen; E/S Ag)&
o] & 714 F e AYGR(ELISA) % #Alsh, A
71 %o g B gy A3 Fol Ak AAY AT
ot Adey JdFulgel of g w5 2pFo] £,
A gl AR SR g d)o] Ald BN T-

A9 FAEE S ZA(mitogen)dlo] blastogenesisS
dole AFol H&HAG e AT AR Ho} A
i ASuigel o A8 L YAz g AP
= AANES 4 FAE BB APoD gAg
F ntx AEdg. AAANY S NP5 @ Apgn),
Abgn), A8 717ke] A718 So) Al AR A
A, w8, 8712 SA B2 @ Aot 17
o2 AEBY 74E AFuF F A7 A4
338 Hopo A2 e A7 B AFAF FHE
v}yl & A0R y|hEY.

4 E

TEFEAY FFET S0 g AEANEE A F D
el M ArE BHog g7 3F9 AF& AT
A wjgsteln HA HFAE AEY A FAFE
o2 ujoksla glass beads(diameter Smm)2 FAE AL
TN A27) AF()H FAFEE R FEA
2 F, 794 HolA 3 A37] 23 & RPMI medi-
um 16409 A 24z} 14U 7F wj ¥ & A e &3 23k

Lo 196l FAF B AT F A7 #27] A5
¢ A7) 190~250pmo} @ 31, Wi 52 7](organs)= £ 3} 5)
A Wskon, WY sYdE A27] (Lol g s
A|37] AtF(early L, ; 250~300pm) 2.2 & 1 cephalic
cuticle, anus & A& 4 sk wi<k 109 #37)
A} Z(late Ly)0] 250~450pmE S H A 2, #1549 &
#|47] AF:(early L, ; 500~700pm)e] o} 37) Hejzt
g £ 30s AEE AAHUL.

2. 9j<F 190l AAN BFE A7) A3F(1340~1370
pm)< sheath, underlying cuticle, esophageal lumen®] &<l
o] 7bE Bt aL, MF 5Ye & A37] AF (L)l 23
A47) 2} (early L, ; 1,400~2,200pm) 2. 2 A A5} ). Hj
& 1099 #147] A}ZF(middle L,)2 1,900~2,300pm= A
At on, FEHYN A Aol #RHYS WY
1599 = A47) A3 (late L)< 2,500~3,200im 2 A % 5
AL, HALEE A7 FEo] HHH AL

Legends for figures

Fig 1-1. Embryonated egg of Ascaris suum with 0.5N NaOH, x 1,000.
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Fig 1-2. Artificial hatching of the embryonated egg with glass beads, x 400.

Fig 1-3. Early third-stage larva(fore-view) of A suum which were emerging second ecdysis, 5 Days In Culture(DIC), x 1,000.
Fig 1-4. Early third-stage larva(hind-view) of A suum which were emerging second ecdysis, 5 DIC, x 1,000.

Fig 1-5. Late third-stage larva(fore-view) of A suum which were incubated in vitro on 10 DIC, x 1,000.

Fig 1-6. Early fourth-stage larva(hind-view) of A suum which were incubated in vitro on 15 DIC, x 1,000.

Fig 2-1. Third-stage larva of A suum which were recovered from the lung of rabbit on 7 Days After Infection(DAI), sheath, esophageat
lumen and underlying cuticle were first noted, x 1,000.

Fig 2-2. Third-ecdysis larva of A suum 5 DIC, lateral alae, visible sheath and esophageal lumen, x 1,000.
Fig 2-3. Middle fourth-stage of A suum 10 DIC, rectum consists of thickened epithelial layer, x 1,000.
Fig 2-4. Late fourth-stage of A suum 15 DIC, x 1,000.
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