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= ABSTRACT =

In case of tssue invading nematode, proteclviic enzvme was rogquired atb their parasite lfe
Proleinases obtained from these perasites(Toxocara canis, Ansakis spp. and Trichinefla spiralis) were
oxtracted, isolated and further purified. And then the analysis for sclivity and inhibitory offcet of
profeinases was performed by appropriate substrate. Determination of mrotein as a circulating antigen
was done 1n use of infected animal serum wiih above parasties, respectively, For above experimental
ohects, following procedures were performed.

First, enzvmalic activity was measired In use of arocaseln and innkibitory effect of porteinase
were studied by various inhibitors. Second, partially poified profeine crmtaining enzymatic aclivity
were obtained by ion exchange chromatography, ultrafiliration and electrophoretic elution. Third, role
of the partialty purified protein as a circulating antigen

The resuits obfained were as follows:

. Enzymatic activity of each nematode proteinase was varied according to pil Ooptimal il of
Toxocara canis, Ansakis spp. and Trichinella spiralis were pit 6.0, pH 55 and pH 8.5, respectivety.
The optimal molarity of buffer was 0.1 M phosphate buffer. Although licde difference between these
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proteinases was observed, temperature stability was af least mamained at 4 0 untll B dawe

2 In case of Ansakis spp oand Toxocms cams, enzvrmatic aclivity of these proteinases was

considerably  inhibited by Leupeptin and EDTA. For maximum  enzymatic activily of  above

profeinases, 10 was roquired that oysteine residue of enzyme shoold be protected And it was

suggested that metallo type was confained in enzvme aciive sie. Proteinase of Trichinells spiralis

remiained metallo tvpe also.

3. Although partial purification was performed in Ansalds spo. and Toxocars e, proteins

maintaining  enzymatic activity  were  identified

as a cueulating antigen. From SDS-PAGE  and

immeblot, 23 kDa was presented in Ansalas spp. Specific antigen of Toxocara canis was 110 kDa

protein fraction. 50 and 42 KDa proteins were reacted with novmal serurmn. Trichinella spiralis 680 kDa

protein fraction was successfully purified from exeretory  materials in enlture. As o result of

tmmune-reaction with  Trichonella spiralis  infected  serumy highly  purified 80 kDa protein was

reaingained antigenicity unill final purification step.

TE AT 190 E wS st 2lahd oy

SHE FE EOUMA Fge] HAW FAY

7igcHE dew TiAEe e vk ARE
{Toxocara  canis)  FF9  ANEIT  (visceral
larva migrans, VLM), 4ol*35{ Ancylostoma
duodenale) 58 AUET  (cutaneous larva
migrams), ek Anisakis spp) ool v
A}x«] sﬂ-.?;zw Es.; i 3‘01 /}._. ez 53_.% ﬁ—'; :’r: ol Orr}

Aol Z1AEHs AEEE Capllada hepatica, 4
B3 Trichinella spiralis) & #& <& 9tk

A 1?-'103% ok 2l “}a af B hEe] A
gl pEs gloe], §epal gaeld 29
= H] Ur?%J-%f‘Gl /HQH;"@ FaEe gk o
cia ik gl vepds AEsde s
FEel BTl od 4 V4 geen §
=8 BITE visceral larva  migrans(VLM) %
octdar L{Jxocanasis;"—l Hote] ¥} VIMD wbd
FAEOE, S 9 s g S4E
b, ocular toxocariasist ol GE2& do
HOWER S e, AP eSS e
gh ofelgr & i Rl I g O b

kil 1;}1}&3»1 L)
=g Tig»%.)rzrr

D
o QA9 Ashe 53, f AELE B o
P s Agelth, 9ol W AT Tl
@ 4 ol BATETHE w4 %% aga
= 58 ot #4 9 RdEE fEEL ¥
HOAERES Sadi SR B AU
A AR EE e el 9 4 4

gl= gk
weol Al Gebdg Hyshrvt Halsr] sl
o 01\{214 fﬂﬂﬂf}% 1o He o 7y
7] S HMESFE SEFE AHHE MATE 0
o] ’Q"} 2 ?4 ‘l gt Eah g2 el vfE)

"’l LE-%-Mﬂ“ P bt AT A APEE
oAy g2 A e 15k of sh4

malaw A]—Ug‘b}/’g 5 g

o, =

e
=

i

. =

”"i o ¢t ?%“‘TLIR HAE et (Badleys 1987,

- 62



Mz 1094, 1687 Meghji 91 Moizels 1086
Roberteon's 1088) w8k o8] TF9 5579
Y gupuadEed &
A AlelElgloe o

(ACKE ] sl @pstede ‘%l‘uzua&o)r {);, rilvie
1976 Rathour®r 1087 TDobortson®s 1089, Bojw

Mgo] i Bl &ae] L 9YEY

G Chappell 3 Dresden 19960 Lindouists 1986

Krinx® Kennedy 108% Hobertsons 1988 White
it st

ud Rl & OdeKerrow 10851
Fhol o DR A HE, QYR 85

Khamxli ¥ Dresden 1986 Zerda® 1%8}4’] b

SAT ALE WL AolNFF FEFO| &

1 J"['I%H /;‘E‘T‘O—;"Q% }'1154 u’g j'| TW} ﬁbrﬁ """
nogens L@letod slekiol FHEA] metallopro-
ovoeEke sl ebea gk @5,

] L}-mi Hal g Al ‘B’]‘ﬁzﬂ

ta]l Alms ARERED (Ruppels
19830, Chappell 3 Dresden 1988), €% ol
g4F AY9ERETS lﬂrd-’?b?"‘i 718 W
7o) Bejal]y ghd ofE ThlRE] A4

o Qo1 ol o}%ﬂ EEECIRY
A7 E 2ol o Rupped 5 1985

2ogrdAE el F - olE
Aq7r A e g 7H B g 3 ’iﬂiﬁv B
A v glon) el gl

s
2] 7ol ‘xfﬂ. ?U 2ol hebed ol Bz

T -

£el 54 (2%, A

> FuE7] 9
; =] ;.:J_r);i E o} 5t
&l
. TE 5w
1. AHEME
1 dsite 2 74
LA L?i,'""rl"ﬁ"} )\1 A}%M 7 E‘é{ 5} Tr‘ g‘— ..... : }Eg‘i Gﬁ}é[

el Astroconger nvriasier) 2

,-,EE)\% R
Az apEeid M4lE)k aaleinl HE
*“aﬂ?%f* T
2lell 10007

2
3
T - Lo | I | b A LF IR dpl 0.
B B T et S e - }\\ l o 9}7 "“FIJ B

RS B e
Pepsin-HCHE 412l F homogenizer

E= - 4 4] mmoﬂ Aok

PR «41 c)sl O ;\}ﬁ o ?5 “*Zz }4 ?]}E :

MPEEe A3 Saug B 2wl

% Baermann3X

= M ETE
3-43] A “LIL FH F58 sodium phosphate
buffer(C M. pH 74%0M glassteflon homoge-
nizers i ’f-’l‘ oAbzl g 20 ¥9 minimom
powerdl Al 281 sonicatedbiivh FA AL 15000
pmeAl 1A Fe At £ odEelE 8
gk 5 Al Al T Radstsdn HnE

Tl WEE MEE FFE 10 mM Tris H(,
(pH 74 238 Axst 3 aey) stanh 4s

& 1 mM EDT: %”? EE 10 mM Trs-HCE
(It 743 %L"*“?ﬂ B4 A7 m ReE Basin e
S0 A T o GEers Fas

ACh WARS ATE S8 RPVI 160 WA
|t Al

s EE :
BT W 4392 FEand

08 FEEAL 00IM PBS
buffer® 43} GeE gL bovine
serum albumin® EH b gl Fio-Had

{DC) protein assay e S48l

?H "1 28 Exd

- 63 -



~o
ik
i
o=
I

1 &

1B

o el FEAA

(1) ion exchange chromatography

®4E AAsT 98l L6x10 cme columm

{(Pharmacia, sweden)l 01 M sodiurn pho-
'%phaba buff‘er(pH 6{) SO}f‘r‘ E‘i'&]fﬁ aru”on ex-

rz“—’{
£ mifhrgi‘%ﬁ —;%;rzé% A mi-W Me{mu% =
Ugh skpelol Mekst Nl 5% P01 MIE
ol gated FabE wMAE BE AIF|R fraction
collector & of &3] Rokrh o)e) {)o} 2l 7t
29 A % oA BN B
st f% HAA Ba T
ol gl FHWHE Eel §F FHFHR

SIR-PAGER #helatyrd

(2) altrafiltration

ke GRS Dol Wajake] oy off
valne b 30,0008 centriplust Amicon colm 4T
A R 4000 mpmeE YdEe s

2y vhal e F o] BA wa

(1) i #24dx =

McKerrow -o'(l.%a)g-i W E olfeted =
a4 wébebe] o A dAolr @2 B4 B
g 7142 awcaseindt WAl AT 24k 92
<S03 M pH 6 90mst 1 %WV azocasein
EO(Jm? ______ M,;Jv r;(M %;»»(5% r"s--n-auzg';:;f, 243

F e

lfﬁ% OT ‘&3— 50 % i?i”[(,hl()]“{}cji,é,%i( acid® ¥
sheko B gt ;\];39“ Mg@; 1108 s
Th TU{H}gﬁg’q 1/}1 5 Ega]‘ I );}L}

420 nmoi f% s 57 'r"ﬁu
FZAFA T emd] §1ght pathway
BEE 01 ST BA SkE
=g

0] tzH HFhe
ALpEA &

1 unil® B

(Z) %ug_.%mﬁ o] Jz—l Dll B 3{.] P ol

SEae] #HA pHY HmMel 7471 sgad
oA pH 3004 pH 110707 wigha|goes 2
Aus AT S0mve Zhele) sk aes
pH 30 355 plicine-HC buffer, pH 40, 45,
a0, 55% citrate-phosphate buffer, pid 60, 65,
7.0, ThT sodium phosphate buffer, pH 80, 85,
890, 100, 105, 1108 tis-HO buffer® sfsick
HH nelewEl dA3E 3] pHEk|A 38
ol 00BNl A OfiN‘I/’»”W H gP\l?’]?Tf A AR
.-wu»‘“.frm’:l"} B F A zg}ﬂg 4] B 3%{?\11 ijlsg
S 2 £l ke ARl o

s}

(3 AR ofgd o] ot
RS 00l (ug SHE 0, 2 4, 6,810,

Y ¢ 4T s 3 gan g S3ey

Q
=3
) bl Ea Asfelate] g
%:’""5:63] serine proteinase inhibitors! PMSE,

acid proleinese mhibifors] Pepstatin A, metal-
loproteinase inhibitor?! EDTA, cvsteine protei-
nase inhibitor$! Leuneptin®] Zhzie] eldeixlz
Hrkate] oodn) BEAE zAjsbdch '-”’“'Ei;’zm )
pee] Bol ol il gl 100uel e}
ZrrMifinal conc.) 100piE g4 & §et E e
incubmtorel A 1/\37 Fowsl g Al TR
azocasein(1%0) 100 & Hrlabs thA] 1AL
oF 377 incubator o) '1 Wk AlziTh

(1 A7 BSDS-PAGE)
Electrophoresis systemrs AFgsta Ax) vhAl
olo} S8 Gl EES WrvjdEatdo, AEe ®
ZY7r 5% 2 -mercaptoethanol©l &
el SDS sarmple buffers) dods] 100074 38
oF 7Fdetd 420 % gradient gelol loading
atooi A Wmbga®) RHE 2H AT
AAEEE ped® SWEE Coomassie biillient
blue B-250% silver stain®® @48d D 47%




By

methanols. ghalEeisd ), Table | Stabiily of proteingse fom Ansakis
¥
and Toxocara canis worm extracts.

(21 Imrmuarnoblot Poriods Rematnirg Qdmtwj/ " of proleinase
= VT eanatant o s . —p - .
Immunoblors= 20V DO, constant current 190 {day) Antisakis Toxocara canis
mAE ZATY E9F polyvinvlidene  diflouride '
1 5 h@?“t diflouride 0 1000 1000
(PVDF)9 nitrecellulose paperiNGyol Fleolgk & 9 w7 G
sribrane & : voll il 3% BSAE o ey
mun@ano incubation m.a;.l B‘%{% 1 a0 628
blocking 1710k 2L Vg 0.05% Tween ‘?(}O] Ekis 6 BE 504
1o ppsTadleE | nass 17 & A5 ) ) ° -
: HSE{I ; L\ _.g 10034 : + g L 2% 8 1 419
o -7, s . B 5. LA
238 7l gl 3/\].2_}. Wgalgl 3 ll::]f‘] 1 157 97
peroxidase conjugaied! 2A5RA S goal anti-ral : ;
wl Activity is exoressed as relabive percent.
W anti-rabbis [gGE LL0SE 845k 24
owrgAzich oet vk B e
33" -daminohenzidineSigmal 2 @AAH 2915 A
& e i H}...&L..Q "’;{E ,g']l ﬁj{d}
:mg .__I
i A oso
«éé!éii%!:t‘ ,; 7. tmnis

e
iy
il
.:,\l

/

ocroteciviie activicy!
5

z} P we

. 1. K
= pHs mole's . ‘

& e b

gz plist moles o] &l

of WaEgs Ad pHe A
2. pll 55 el

A HT 84S ugow

DOAE 4 a4 B B3 S A5 T L 3 AR 4 851040501
[Eial

105
- /'/ \ A& A moy
® \ T amis
ﬁ/?“ 7”3/33 v o
........ o
o[ ot W RGO 02M ogm, PEECHE 5 \\
= w
Kol &R Fig, 1 :
kT .
5w o _
2 2 ehEy g T
& -
; @ - N..
- . I
qEH wE Ty
=aled 49 5 o
aled 404 G}“ ] S’),OI A =f, f). & GOL B G1E Q1 04 @3 6ot a4
2 lpo} r:]}ﬁ;;l g & e gaed BxE Z%Jq Mela
are a5 E’O o WAE AT 7t
el voomalg ', al SN Alol & BEAE w . . . - .
loj e 5ol F b 0% ool & B4 Fig. L. The optimal p# and molarily for proteolytic
fFaErE e sda 8y PH g@48 "y ozl activity  in nematode  worm  exiracis A
AE7) AASETH Table 1), optimal pH, B opbmal molarty



l 3 1440
28 ——
2.4 ; O-184 Nali
%. 24 p B3 E{“‘i
% 2 e
o= T
w18 6o 4
?3\ 1.8 g
1.4 A
B 12 a5
Ak 5]
.LE—; 1 f‘J
i R // 5]
k [
:_% 0.6 - 20 1
04 \ WA
: B a X
.2 \ !"X f\«%“ ) ",
LT — semd n“n‘n'rrnlr‘nrnmmwé o

a0 40 &% G 70 G0 O0
Fraction no,

Q0 ke artivity ]

[ob ey

I Mr A B C

il

200

974

&4
43

23

18.4
14,3

4

Fig. 2. Paritial purification of proteinase from Anisakrs
T ¢ elrion profile of peoteinase obrained from anion exchacge chromatography, Fach fraction was assayed
for activity on agocaseini#e) and rmonitored for protein content{—} al 2nm I and T SRS -PAGECD
and ammunoblot(ID of protefnasedP4, 5, 6, fractions} obtained fom T, M polecular weight standards:

Asy P4, 5, 6, fractions' A and B infected serumt (5 non -infocted sorurn Arrow i3 5 KD



o |

3.

o

serine  proteinase  inhibitor?l  PMSE,  acid
profeinase inhibilord! Pepstatin A, metalloprotes -
EDTA, cysteme projemase

011 "3] l i z}g

nase  inhibitors!
inhibitors! Leupeptin® #}2}ha)

stot EAe Hlg rEEEE o .i.ml@epmzii’}
EDTAS) ol ol mah uehulth 1 el
i%2 % Leupeptin® EDTA®] ¢ %..ilé%?-iﬁ.

&F 1<-9 I R S R e
BASF Pepatatin A9 o= q1z)el)

} et HE AR F 2 Gt Table 25,

2] s

Table 20 The effect of warous inhibdors on
profeinase from Anisakis and  Tox-
cx:ara&ﬁnis WO exdracts.

Inhhitors  Hemal immg activily(%a) of proteinase”

(ZmM) Arisakis Toxocara canis
Control 100.G 1000
PARSE 1124 PGS

tan A 1ies 1235
Leupeptin 156 446
KE':I TTA A 878

ai Aciivity s expressed a5 relative percent.

o s A A

ol EAw0] E4

S e i e TR M : o} IXL*:-LH' serine
A st ii‘: PMSEY  thiol
ITre) A o4 o og
le 3}

ArlE Alulzo g

groups W EdE
A;ii;] 3 (% ¥;|(>%L,§ iﬁb

4 CHBEz &0 S8 w7
alehElg AAsEel ARAE 4 pH 603

hU—E ik g ;-"“’3""%’930‘1 &AL 5(‘1)}121(:@2% o

L)

bourd ¥ ‘{'].‘*-’l! HERE
£ tube no. 5~ If ~

Teble 3. The effect of wvarious inhiditiors o
proteinase of T, spiralis protein frac-
fion {FoE),

Hmmmmg dcm-'iﬂ,{%" of protetnase”

[nh]bii(ws ZmM S
Conlrol 100 150
ELTA 1 i
BhsE O 104

DTT (05 106

Al Activity is exprossed as relaiive porcent,

1 i
A L} rmg{\zl 7

Lrehyh e

1.4 q zg}‘*;)j Hldbt‘ 4,

?“ii 5 Llf%b()ll]]d—'| boundel| A1 7k

=4 L d6~-57
PR @,} 53 N 2
3 PT peak ¥ r?f%i ol Bajol
iFig. 3,10 o B¥& Zis i} ¢
Al el (Table 40,

Tz 5
MET e wiid

s W

2.8 A

2l

b Fig. 4 19.; .4:-“—5’: &2
v} % whe no 31
I3, 04 728 4, 73788 F5, 79-85
FOFT, S-1018 B ooues o100

Folvh RiRe] Fomlalel Has
th SDS-PAGESE 713} b ]9; m__
T 60 kg ey
Ar EE RPMIL 1640
S AT frEd
4516 kDag] s gl

om MESe




07 [U_dM Nas ]

N )/ )
| A |

T ’,
f.f AT

H paeeagag R
sy 00 70 80 oo
fraction no.

absorbance at 280nm
proteociytic activity (36)

‘m«w o0, A achvity t

I
Mr Te

Il

Sl

kDa  kpa ABCODEEG

204 -

121~ =110
B2 e —EE

342

281

Fig. 3 Paritial punification of proteinase from Tovocore awis,
I edution profile of proteinase obtained from anion exchacge chromatography, Bach [raction was assaved
for activity on azocasein(d and monitored for protein contenti-—) at 28nm. [ and W SUS-PAGEULS
and  moenchlot(D of protelnase(P7  fractions) obtained fom 1. Mr @ melecular woight stendardss
Ter P7ofractions A, B G DB and B 5 10, 12, 14 18, and 22 weeks after infection, respectively (s
non-inlecterd seman '

o8 -



1.8

i
"
S om

EES acl |

BROM
532

e
e

Abszorizance ot

Fraction ne,

3 M ARB C
KDa
199

M A B C
KDa

106 199

69 108
43 . 9

28 a4 |
18 .. . . og
18

15

Fig. 4 Penitis] purification by apion exchange chromatography and wiracentrifugation from Trichinetly spiralis
[.oclution profile of 70 spirodis protein by anion exchange chromatographty. 1 oand [ SDS-PAGELTE
and memmoblottl) of final purified protein fraction. M ¢ molecular weight standards A Cluture
supernatant’ B partially purified 80 kKDa by ultracentrifugation: 0 purdfied 60 kiDa by electrophoretic
alubion.

685 -



dloectrophoretic elution Fafekada] wjai ™ ]
sb s YhlE S e 41

Table 4. Partial purification of proteinase from

Anisakis and Toxocara cams worm

exiragls.

o Yol Total  Specific

Pustfication . .
protein  Activity  actaly

s L L fold
fmg) (Uil (Unit/mg)

Parification

Py 2000 10

oxdraet
1o
[HsAL -

il 126 WIS 1D 25
SR
oM HE

HEaerd s walyl siam $hijel
& QIE-PAGES mrmunoblet £ 414
adEseAlis H7IE S aﬂw 200~
KDaoh 3] epbsh kel bandid W
Qlomi(g 3Ty ol Al S drrmunoh 'E{}E """" § ’;}\‘j‘ )
Or5 KDas) skl slel vhe-g FGLA
G 97, 62, 52, DL A8 kiag] bR B o] 4?‘5&-@3
R A A S e iiJ%’%?. head Al waeted %
el Do LRLRLRE G4l kDas] b e =
9l 3k 5 kbaol wdlglgel Heo] glow sy
vk B B AR SDS-PAGES Fosilver @
Mg sl 1270 elak] bands) E 8 EISiom
LE 10 RS, 42 K5 7176 kDa B B e

H fax} A}Dh

Fig., A1 irerpnoblot 41A]

& @ 105, 12 KDa®l H2]0] g chehy

oI5 42 kDa2l B 749 *3 HA g
o 8 @as%x%zi.a g8

P
A
)
o
Y]
]
LR
e
sy
oy
o
e
o

kas] &80l Hel &
e A vhoy 98 bl SDS-PAGE

- 0

st ompmumeblore = Bol @ mah gmakeleia]
B oeldeels Az

it
£af
.
il
Y
broger
i
-3
-
it
i

2

Lomug B9 o5 ol ohella] gL olf
ahed A fhrnopens A BReol

e e 9l

[ d-ifﬂ ,‘E':E;'u { ’{ T "31
i
¢

0 ools wd A8 2Rl dael #oe ol
71 )\g..;:;*;gfaé .}....n;ﬂag}\ AT @; Vel s Bl R ?;-.{3\‘}

SREVEIE ERI E A S DL L
|

r

Fradmfe (Chappel
Pyeoden RS Yerda® 1 Choppelis
Tege's 19970 Yoshino® 1999 8 4539
7} Dresden 10902 shulgs] o] i
b9 e Haseiola hc;:;atwa“?} LR T ]
ab ol Simpkind 1945 Dallion 2 Hetternan
08D Repes 1080, 284l dlel s
solim metacestode

(White's 1902},
Song T Chapeell 193509

# oo se

Taerma

Spirometra manson 3

Ascaris suum 1;;1"‘#’35‘%{;;{}?; 9} ?(msm R3S O%E

V'C’Fg.f}'i }J\}

’/}C’mm NI
19 "E o pist moéz*"é:’*
gl s oadsl Aal oha

‘g-a"/} %;@E J4l e yiels

Eoolgiond old SRR A

T



o ?-} Z]O-i'f }77;2] ....... 4’(?03;)\1 59 /ggg} i
& BAL ﬂm/t} f;g..;:.: How et g4 ol
QA g W71 PMSE, Pepstatin 4,
x;% ] ,;ﬂ u]/ b= ,\}%O ’;’i—““;ﬁ

T
$H%lal

F3 Ao B
é | 2w Ft

e

E R wel oAl sl o

pot-s whel }om .zf:;ﬁ.,»l,, BT
Bol T2 metnl l{)pr{)‘fu TIESE

4= oigir) 249 EAl Leupentin

';"% £ }VIVXQ{‘ 7}/ 3‘};, % (}—i KL{_] D&ﬁi?l’!
Leupeptin® EDTAS] of 1979 A%
.;.‘! ;-'! } L]"M gt } i

Pepstatin A2 04 ¢ln }Oﬂ LAk
s A AeE Hop “1 T

Eav vhehd v

metailo

arfive site
& of
5 ,g] é;*lﬂ v_,;g,;g

rE AL

Hojop #F A

?W; ii}rr_w Eo

SBGE %j;g thate] Sakaman
9F Mekerrow (1888)F Aﬂi‘;;ﬂ(‘i»‘: simplex 2l Ful
WA Bdds wuasdn Aele §i

“ﬂ ?g»o Mol 5180 Badley 7y |
TakahashiH{1686, 10872 < 0_3
”H’]“i SeE G J""i 523;*‘
7hrie) %.tm el Nlslden -
34 kim sidel] $toldlE renete cellE TE"i {/!‘
ST S hE AnE 40, 42 kag] Ao

S f}g{.}' \L}E o

71

Faria a9, &

Apola] 25
Abgeel AxE 2
A 43, 45-50, 59 4

& kDae] Sof ghgals
5 1990 Gold 18907,
R

sl wb gioeDenkers

exchange
eferio

i

3y

chirornat {1;31“:19]@3 E‘m{i tration, L83

[ hnrcm chulione

Hdx

]-:}“. ,ﬁ) 2§E gg 103 3 E A E’H Oi ,}»)3 te O

al A

T EollA lEEe AR 14 - X kDevt AR
crdgt Balwke] gl Bdel gl ]“3”"‘5

worunchion A o

TI4

iy “‘ﬂ Q‘l #h

25 kDﬁ%
O'{O‘{ ], 7}‘ Q_’; e 0]

/}*{)-_} Z»j ila] :xi)rﬁo i /ri
& A ] e

10, 52, 42,
}d}dﬂ ERE

2 Rl A

i kf by et

o_iui‘iw . ]mm:i,;

e}n;’szwm 28 80

WA 24 A

R B e
WEAE 4N @R A s

. T



SR 60 kbat ZA 2 M vl A s Falw
| e
A
Aoofrls A 24
,‘a?m..ﬁ?j E.-:ng], .,?&jmg])\i o} '"““f“”“” ..... 3 31@ AE ;} }oﬂ
ookl 2 daslorn A gk O]'"-;
ol &8t B} Wkl 7rEgl e glEgAd
A Aunds ¥ o oo 24 4$ F83
HOE AFRET
v.d =

S8 axls }»,w -Wf?l«% PR

vl she] HESH o] BHoz sy
o olE $E ’334], azma&;em% AR el
aanss s Fadsly L PVSF, Pepstatin
A, EDTA, Leupeptin®] ZHZbe] <aclalgd Alg
dhed B A i oA B5E dol Bt
4, lon exchange chromaiography, ultrfilt-
ration, electrophoretic elution 5% B 7%
Foa BHs ol grewld AHazmrt ke wy

#olg @glon] A, AFFES ogad 77}

o} Migola] Bedh olL v o] lalyle]
M gBgsi o gaie] HEE golsly sy
& AaE A9

HAwr) WaEE g oy
3% pH 60, A2 2ol A pH 55
aglm dREe] B8 pH ahel A FHe] 24
& Ehygien oly B4 BAL uehie

1 g5 e] pllel] me} %
EEEECEE

b A Sdelel FEE 01 M At

ofelck @l olE F Al ekyie] 3jolrzb glond

SUMAE 4TolA 50 % A% Eh BHE F
AEhe Ae' v

2 DIEd MEed 4y 520 o)
Leupeptin®t EDTA® 7H el dAss 3o
2 Hel ol ®AD cysteine typedt metallo
zxm°4 dEEs g8 el AR AAs

R =9, Andel 4% EDIA AAAE %
Frm s s gl

—

3 RE Ay vhlEe gi2 FRi 2E
. .

] i

"

AL

Fa

s 4B AN 110 KDad %‘;@40?
Heog Jelton] ajakg

A8 50 kDad A3EA - %’\z #
£ Azl aplet whggha o dhgAe 97 gn
HEA FrA E S

HnEH
Badey JE, Grieve RB, Bowman DD

I3

. Chapedl

. Dalton P and Heffernan M.

. Denkers EY,

Glickrman LT and Hockey JH
larval  excretory-secrelory

Analysis of
Tonocara  canis

antigens: Physicochemical charaterization and
antibody  recognition. ] parasit 1987, T

. Chappell CL and Dwesden MEL Schistosoms

activity of  "hemo

from Lhe dige“;tive Lr&ct of adult

mansors Proteinase

gk)binaw"

Lh&ppcﬁ CL emd Drcsdeﬂ Vi, Amibody
espotse o a purified  peasite proie
nase(SMw3d)  In Schitosoma mansoni infec-
ted mice. Am ] Trop Med Hyg 1988 33

6-7a

. Chappelt CL, Hackel | and Davis AH Cloned

Sehistosomn mEnson proteinasethe-
moglobinase)  as a putative serociagnostic
reagent. | Chn Micro 1880 27 196-158

CL, Grysseis B and Deelder AM.
Anhbody response to Schistosoma  mansord
adult  worm cvsteine proteinases in infected
individuats. AM ] Trop Med Hyg 1990, 42
36-341

Thiot profeases
refessed in vitro Fasciola hepatica, Mol Bio-
chem Parasitol 1990 350 161-166

Waseom DL and Haves CE.
Characterization  of

antiges sheniig au nnueksdoninani, carbo-

Trichinella  spiralis



10

1L

2.

13

14.

hvdrate-associated determinant distinet from

phosphorvicholine. Mol Blochem  Parasitol

1980 4142y 241249

c Lold AM, Uespornmier DD and Buck SW,

Partial  characterization  of  two  antigens
secrefed by LY larvae of Trchinelin speralis

Mal biochem Parasitol 1990, 4102} 187195
Knox P and Kennedy MW, Proteinases
released by the parasitic darval stages of
Ascans suumn and  their  inhibition by
antibody. Mol Biochem Parasitol 1988 28
A7-216

Lindouist [N, Senft AW, Petit M and
Mekerrow JH Schistosoms mansont © puri-
fication and  charactetization of the major
acidic proteinase from adult worms. Exp

Mazels B, de Sevipny DM and Oglivie
BM. Characterization of sface and ex-
crefory-secretory  anfigens  of  Toxocars
canis infective larvae, Parasite Imm 1984, 6

23-37

Maizels EM, Kennedy MW, Meghji M,
Robertson BD and  Smith HV.  Shared
carbobvdrate  epitopes on distinet surface
and  secrefed  epitopes  of the parasitic
nematode  Toxocara canis, | Il

Mokerrow  JH. P,
Fiano-Heisse H Proteinase from invasive
larvae of the trematode parasite Schis-
osoma mansen degrade connechive  tissue

Jones Sage H  and

and basemont memmbrane molecules.  Bio-
chern T 1085, 231 47-51

Meghiu M and Maizels BM. Biochemical
properties of larval excretory—secretory(ES)
glycoproteins of the parasiic nematode To-
socara canis. Mol Biochern Parasitol 1685,

. Rathaur 5, Robertson BD) Selkitk ME and

LN

terases from  Brugin moleyi adult and ma

Maizels Secrefory  acetvicholines-

18,

20

>

23

erofilarial pearasites. Mol Biochem Parasitol
1987, 260 257-200

Rege AA, Herrera PR, Lopez M and
Drescern MH
terization cysieine

Isolation  and  charac-

proteinase from Fasci-
Mol

ola hepatica  adult Biochem

Parasitol 1985 35 #9-06

WO,

Hege AA, Wang W and Iresden MEL
Cysteine  proteinases  from Schistosoma
haematohiurn adult worms, ] Parasitol

1992, 781 16-23
Hobertson BD), Burket TH, (illespie SH,
Kennedy MW, Wambai 7 and Malzels RM
Detection of circulating parasite anfigen and
antihody  In Toxorara

Clin. Exp Irmuncl 1985

canis
T4

specific

infections.
236241

Buppel AU, Rother U, Vongerichten H
Lucius R and Diesfeld HI Schistosoma
of  adult
1985 64

mansont”  Impnunoblot  analvsis
wonn proteins,  Exp Parasiol
195-206

Sakanari | and Mckerrow JH. Charac-
terization of a prolease excreted by the
invasive stage of the “sushi worm' A
sakis aimplex. ] Cell Biochern Suppl 1088
128: 200

. Simpkin KG, Chapman CR and Coles G

Fasciola hepatica © A proteolytic digestive
enzvine. Exp Parasitol 1980, 4% 281-297
Song CY and Dresden MH Partial pori-
ficaion amd characterization of cysteine
profeingse varous developmental stages of
Paragonirns - westermani.  Comp  Biochem
Phvsio 1990 BB 473478

Song CY and Chappell CL. Purification and
partial - chareterization  of  cysteine
teinase from  Spirometra mansoni plern
cercoides. | Parasitol 1993 79(4) 517-524

pro-

24 Strobel Ho Die serodiagnositic der Trichi-

nosie. Muench, Med Wochensehr 1001, 58
G790 (74



Takahashi S Sato N and Ishikura FL
Establishiment of monoclonal antibodies that
discriminate  the  sntigen  distribution
specificaliy founed in Anisakis larvae (Tvpe
I ] Parasit 1986, 72060 960-062
Takahashi S, Sato N, Sato T and Takami
T Monoctoral anishody, infradernal veac
ton and  Sarles’ phenomenon. In Ishikura,
H (eds) Gaswic anisaldasis o Japan.
Springer-Verlag, Tokvo, 1859

. White AC, Molinari JL. Billai AV and Hege

AA Detection and  preliminary  charac-
terizafion  of Taenia  solium  metacestode
rieases. | Parasitol 19920 7k 261 287
Yeates BA and Ogilvie BM. Nemaiode
acetvicholinesterases.  In "Biochemistry  of
Pargsites and Host-Parasite  Belationships”,
1976, 307-310.  Elsevier. North-Holland,
Arngtordom

Yoshine TP, Lodes MJ, Bepe AA and
Chappell CL. Proleinase activity In mira
cidia,  transformation  excremnry-secrelory
products, and primary sporocysts of Sehi-
stosoma mansori. J Parasttol POO30 709000

2331

- Zerda RS, Dresden NH and Chapoell CL.

Schistosoma mansoni! Bxpression and role
of cvsteine proteinases in developing schi-
stosorale, Exp Parasitol 1985, 67 2538245



