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ql&od ¥ Z 3= (Spirometra erinacei) 9| 4] <72 A 37}
A QAR A2 BA

FE, QAR

AN Adseeg 4ge

Z5! AA7499 99 ANzl HEF 292715 (s-2~T 204 B9k mofele] T
ATAAAA 125 Fel #F9 m)stzaddy A2 A =2715 (-A%Er )T aopele] AA
A 3¢ A% (adult)e AZZ 3o alkaline phosphatase(Alp) s} acid phosphatase(Acp)2] &
AZAN £X 9 FHaLe) F4& 2] flste] EazAsieha un HrldEy 22 0

43toich, Alps} Acpd] AW FXE AET 43 BF 9933 Aszmed ol 2Esje

o, AATFol e AL REalA| ekghel |5 phosphatasei= Acpell ¥]3] Alpr} o 73314 of
Aukgo] velgeh. Alpe] FHA4HHo] s-a%2rbE, r-ashEstE Al bz 270 27,
A7 FAEA R, °]F PA 66 kDa ¥Eo] #55 A4 TEAe T EZAsts FHEa+S
o} Acp FHEAE s-ARE2AE, r-anEsbe AR 2z 24, 270 3707 RelEgd), o
% 130 kDa £Fo] {53 4Fd TFHL2 EAsle FHEA RN £39 FEHo|qd
IEFe el#l Adgola T4 5.3, 6.5, 7.7. 7.93 T9E4r} Reisgdy 22kt =

i

A 7.7, 7.99] BHAEL) EHUY. do Ay A EE Alprl 90°CellA] 402727 e 3
A3 A =gl ~v2olEa AR EAlsle Alp @49 A pHi: 1004} 4992}
pH 910192, A &5 AW E= 40~50°Co)o], 50°C ool = #AJo] T35 7hadad
o} Alpe] HBAT(unit) e s-~5l2rbE regt=27bE ARelA Zhzh 22,0, 25.0, 215,08
E vEited | Alps -39 vlel AEe) 26 SAske a4 AR 9535 A4 )
e}, Rtedrzge] anestgd 4ol 59 71434 F 23wt phosphatases )3
=74 e EEel F2 EEFT 9l ANATA L Wil ule} Alpe} Acpe] EHAEAT &AL
2R A SEHA ) H3ohe AHE o & 9l

M B

PEYREEL AR T 439 2d2ee

HEDF2FE AAERE Tl 23R
&7t 7] W2l 59 oRg A Az F
w8t} AW WAL F el o] 43 (Kwa, 1972:
Pappas and Read, 1975), JEH55714AL 554
& W kel oE) o] Roixw FE ofokEAo]
HEe =AAT WellA Eald o} ofokie] 4

AT 19959 114 274, AAMFTA 19969 1
4 169
* o)A}

ZAF A4S AA HFHoe = Ty FHESL
2 Yoz ouAvAlel o] 4%t} (Pappas and
Read, 1975: Bryant, 1978). AXJ FadA<
FE JFEAE] Q4EH Fel2 Fer] wF
o A4t3§HEe) Fal7t 2= ed o] FA el o
Bl 74 RS ETAH d7r) gel
BuEdct Z14Fe) AR Exsta de
phosphatase 32| Al Alabge] gleir] &
43183} A9 wol W PHo Bolshd mi
Bepdtel ] AAdAA F23 dgs gut
33 glom, mi Qi 2R TEg shpte
ol glaAlabe AT S olE TaERe A
45 e A2z 9483 9ich(Chu and Lee,
1963).

2% deM x4 7= Hymenolepis
£ AE= F oy Rrt glevH(Pappas and
Read, 1975), ¥ Zo g 4" 1=



Fukase et al.(1984. 1985)9] 7I5Eslis AT-E
v %Ele] g9 ¥ sl glen} wie BE 57
A%} Acpst Alpe] FazAsstd 2x 9 5
Aol wlael E2f4(isozyme)ol| B A7 A
o) AspA] 23t Abeolch,

wata] B el e el4b daH RS iR

5 Fvste] $A EdDAL g A X P
gl 7lo® 9wzl alkaline phosphatase(EC. 3.

1.3.1)¢} acid phosphatase(EC. 3.1.3.2)8] &4
zAgA 205 2RI E o]E 249 F
AEA 59 2 BAFMW.), FHH P, Lol
a3k =, #A pH, s & 5T
MEEgse TARAH AHET s—2R27wF
A2FEY AR AN r-2g27bw, F
S50 24 fAeA 7| Ashs Aee] Wil wE
phosphatase?] Aaje} B% E9&549 B4 F
S HaxzEes gy 9 Ar|9EeR 9wl

= Abaeh,
ST

1. &xl|e] FH|

ATt27lE: -8 8o (Rhabolophis tigrina) & ]+
atod HElz:A e 7tz v DEAFERY F
+2 H2% v}, FH(scolex)? 7Y (neck)r}
Z5A 5 m el el AF 200 g2 ¥
(Wistar immanichi albino)Z =} A7 <12 A7t
od Agich, #E F 125 AFA AHE 3 FE]
etz oy AdAer ~vl2rlES 3pEisdnt.
2) A AET szl A4 FHp
a2l Es fFEASR s

ME: FEZol] diF HED ~n=slEs
kol Al 1F AFAANA RS Bl
o] wjEg Halelx 7 F 12F o FToke]E Y
Flo] Aol AEFE FeIdvt. R GRS
sl u| A stel A Pal7)FY wbg o 2 g4t

E F]lsle] m4 %34 (immature proglottid)
A A A (mature proglottid), === H 4 (gravid
proglottid) 2 734 AgAN8 2 ARstsict,

W3 FF A P AmEriey Aie A3t

oJAlA FekoloA] ol AFe 7 AHE YedH
o2 95x A= (.01 MPBS(pH 7.4)el <

—70°C WA 2R T WREE ARE A
gsisch,

2. FEA ZEAEEE A
HSHEO| HE: Ao} 9l HE5E —25°C 2714
=4 7] (Reichert Histo Stat)ell4] —925°C= 1
EAA E9)7]4 (embedding matrix) 2 Zvslo] 8
um FAZ EFEREL e —30°C WEH 2
ezt 24 AAANER ARgsla

EF49| AHE: Alkaline phosphatasex fast red TR
salt 50 mg2 =< 0.2 M Tris-HCl(pH 8.5) 50
mle| naphthol AS-MX phosphate 20 mgs &7}
sl #3470 ohe =R gede] Lol 30
7 z2AARE ALubs-(incubation) A1 A EAS
A skt

Acid phosphatase: michaelis solutione
naphthol AS-BI phosphateZ £#]4]7] 4 18
mlol| pararosanilin hydrochloride2} HClLZ 7}t
49 1.6 mlz} 4% NaNO, 1.6 mlE 34k |
N NaOH= pH 5.02.% #& % of7Al7] g
AgaA 3087 A2ubgAA 545 FAs
Htg-o] By FAAPL FAzsted canada
balsam.® & 53ty FAv|FH ez FF &= Azl
o Flodnl. AE Zad daE 5400 REe
Hotta(1978)2] wlyiof wiz} 2|32 (tegument), 2|
3] 5}-Z % (subtegumental musculature), A2 Z&
(parenchymal musculature).2 2 F&3le] Y
) A bl weh (), F
oFAdubS-(+4) . oebdube-(+), ()R
T2 B,

3. WUIdEd oF E=s A4

BEA7 3 A& 2] (motar and
pestle) 2t Z-&-3} 2 7] (ultrasonicator) 2 T2 &gt
Z 15,000 tpmoZ 4°Celld] 23 14l 2z|aie] 4
7)ol (supernatant)-& =}k, o] AR AL 4°Ce
A 24X17F <F 0.01 MPBS(pH 7.4)2 %43}9
2, A5l zgE chilal geks ARG o
vl 200 ug¥ kel FHE ARE IEelA
7 ART YT (wel)ol] Flateick, A7l e
7.5-15% polyacrylamide gradient gel2 o]-&3)4]
A4 5% AANE

A= &35 9al native MW. marker(Sigma)
£ Alaslslar 0.01% (w/v) bromophenol blue 5
4ol % tracking dye2 A AREshgch, 47CelA] 3
mAR 13417 Fob AARAR F A(geh ¥ o
e e ua whgA o
UZte|A oiatEA: Allen and Hyncik(1963)9 #
o w2} alkaline phosphatasetx 0.033 M Tris-
HCI buffer(pH 9.5) 10 ml| e-naphtyl sodium
phosphate 10 mg#} fast-red TR salt 10 mg& 7}
3o A-EUH-EA1A Falatsict
M4 olMF A Lawrence et al (1960)2] el o
2} (.1 M acetate buffer 20 ml(pH 4)F 37°Cell
A 1587F A2uk-2F & a-naphtyl sodium
phosphate 100 mg#} 10% magnesium chloride
2 dhg2 3|47 s]ALde] 37 CollA] 3027
1 A2 AFch ¢]o]A] fast-violet B salt 50

S = 449 10 mls HAAA AL 30
7} o A2gAA dAEgc




4 0:10” [‘_H-'—} =40 ol-x—iE
AEo) AARAE 90°CellA] Zhzk 102 Aoz
g2 (102, 20&, 30&. 40&%)% ohg d=7E
ZRE 58 A 22 Ae F<l8le] 12.5% native
PAGEZ |43t 3 mA= 14417t AAX AT
90°CZ 9A=]¥ sample gel2 Allen and Hyncik
(1963)2] whygel) wle} fast blue RR saltg uh-3-o

L7 ARE3le] AlpE By}

5. S¥H (Isoelectric point)

IEF (isoelectric focusing) = Hames et al.(1990)
o] 7led W& wWHsled 2.7% pH 3.5-10
native gel-& o]4-dte] 30 V. 50 V. 80 V] =gt
£ AR 142k, 1417}, 15412F E9 333l A
1D %q g r-AmErtEn A ZAlEs
Alp?] S48 Allen and Hyncik(1963)¢ #hd-&
o]-g-ghof Faldlgin}.

6. SpectrophotometerZ 0|23 4§
H

r-~A 27 55 8-S 0.01 M ol4akeld:o (pH
7.4)0lx Tt} 23712 FAs}sie
17,000 rpme 2 94 #2|g A4 gl £33 gl
AL Agksigdch
pHe| ¥E: Alpe| #4842 pH 5 6, 7, .
10, 112] 7£% 2 pHE 223t 7|44 g u&%ﬂ
37 Cell A AR A whg-A o)
2z ¥ 0.033 M Tris-HCL(pH 9.5)%] Alp<]
71" & Ee] 2% 20°C, 30°C, 40°C, 50°C,
60°C, 70°C, 80°C FeNAM 30874 ALul-2d
o2 A 93 vke-AlA 0.DFHE EA sl
gdro Z£F: Alp 48 243y 94
phosphatase 7] (p-nitrophenyl phosphate,
disodium, hexahydrate) .2 mg3} 0.033 M Tris-
HCl buffer(pH 9.5) 1 mlE g3t 7|2 o8 olx}
gtgdch. o] Y)Ado] £ ghulal =k 100 pge] =
= A dg E3hsle] spectrophotometer® 37°C
oA 10#7} paranitrophenol®] AA43#F8 400 nm
A EAedct. S4% 0D FZ2TA4 A
Ao R Fbete] FadhlA 10 pug Sl Eolgl:
A7) 3TCHAA 18 Feokel 7128 B3 A4
E 1 ngg 1 unit2 A2ste] A & (activity) &
"l arskedch,

0z
N

g 1

a4t Elé‘! ‘?Jﬂ.a.i *E.‘ 8 &3 EE3le Alp:=
fast-red TR salte]] 4=} H4 (red). o2 Jehd
o, #F4 4% ¥ dA92n gus2E x4

A #& BAE Gehlidd. AT = ol
vlokgh W& Mef £ (negative: —) 0.2 s
et -2k 7}%—1 EAol A sadz2rtee] =
HolMqrct cht gl XSG (Fig lad). 4
ol e B ‘I]rt Aol glalev, s F
ol BlE) 2= FeMe BAYEEI} 2 Pokch A
718 FAAE HiellA ke FAe] BA=HY
o} (Fig. 1, eq: Table 1).

M4 QIMEA Acpe pararosanilin hydrochloride
o 23] E-&4(reddish brown)e & <=}
F2 A7l s-2B27lEw r-anEZshE BF
ARTFol vle oS3} 9T FTFel Wl ¥F

Fig. 1. Histochemical localization of alkaline
phosphatase on the sparganum and adult worm
of S. erinacei. a. Snake sparganum (80 x) b.
Snake sparganum (400 X) e. Rat sparganum (80
x} d. Rat sparganum (400 x) e. Immature
proglottid (80 x) f. Immature proglottid (400 x)
g. Mature proglottid (80 x) h. Mature proglottid
(400 x) 1. Gravid proglottid (80 x)} j. Gravid
proglottid (400 x) T, tegument; SM, subtegu-
mental musculature; PM, parenchymal mus-
culature; CC, calcareous corpuscles; TS, testis; V,
vitelline gland; EG, egg; N, nerve trunk.
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Table 1. Relative amount of alkaline phosphatase activity on the sparganum and adult worm of

5. erinacei.

Sparganum Adult
Tissue
Snake Rat . Immature Matu_n? Gravid.
‘proglottid proglottid proglottid
T ++ +++ +++ +++ +++
SM ++ +++ ++ ++ ++
PM - — - - -

T, tegument; SM, subtegumental musculature; PM, parenchymal musculature; +++, intensively stained;
++, moderately stained; +, slightly stained; —, not stained.

stgot 2y Aehi Alpel w3 oha olefal
SHFig 2a-d). AFNE DALY Aol= 9
3, g sz wlal 93] Be) tha
dehdeh 483 4% 2T ARSIl 4w
8% Jehisich(Fig 2e4: Table 2),

TGS 23t S/EARY

gzte|d QMEA: Alp FHaie FIHH
(banding pattern)2 s-~%=27}%3 r-Am27}
¥, AEdAM 2= 270(66 kDa, 48 kDa), 270
(66 kDa, 55 kDa), 47§(270 kDa, 66 kDa, 55
kDa, 48 kDa)®] &¥o] Rel=lglw o|F 66
kDa2?] #21%S 7k F9Ha84h o] f59 A
FAM FEALR vehd, s-AnlErlEd A
48 kDa F%o] FE3g o|R9y r-2wl2s}E
A= 55 kDa £3 A Zo|x= 48 kDa 23o|
FEHeldh, f-3el wlal Aol EAse 24
E29 o] A A Ve (Fig. 3).

At oldtE A FFe ZAH EAEE Acpe)
FHAEARYL s~ 27 270(250 KDa,
130 kDa)¢} r-2m27tgo A% 27)(250 kDa.
130 kDa)2] #3Fo] Hel=glm, XHEANHE 370
(285 kDa, 130 kDa, 52 kDa)¢] £&o] #e|5
At o] FollA s-AT2rlE r-AnlE s gl A
+ Ee] 130 kDa #-&o] FRIE olF¢on],
AFMz =g, ~dEslgeaedes o
2A kel etk AFelxE 52 kDa ¥
o] FEHo|Y} anlarvlea 4 2% TE
ez ARe EYEL £ 130 kDa 2&e|q
t}H(Fig. 4).

S (P

[EFE Fallq 43l 28 Alp S984E
27 6.3 6.5, 7.7, 7.9 % 4749 =
FYE4r) BeEden $3eiE 7.7 7.99
523L A 209 FHEar) Relddt 4%
A E EAEA dz AeTe] L Alpe] Eo
EYEa2E SAAP) 6.3, 6.5 Holgdon]

Y

Fig. 2. Histochemical localization of acid
phosphatase on the sparganum and adult worm
of 5. erinacei. a. Snake sparganum (80 x) b.
Snake sparganum (400 x) ¢. Ral sparganum (80
x) d. Rat sparganum (400 x) e. Immature
proglottid (80 x) f. Immature proglottid (400 x)
g. Mature proglottid (80 x) h. Mature proglottid
(400 x) 1. Gravid proglottid (80 x) j. Gravid
proglottid (400 x) T, tegument; SM, sub-
tegumental musculature; PM, parenchymal mus-
culature; CC, calcareous corpuscles; EG, egg.
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Table 2. Relative amnount of acid phosphatase activity on the sparganum and adult worm of §. erinacei.

Sparganum Adult
Tissue
Immature Mature Gravid
t
Snake Ra proglottid proglottid proglottid
T ++ ++ +++ -4+ +++
SM ++ ++ ++ ++ ++
PM - - - - -

T. tegument; SM, subtegumental musculature; PM, parenchymal musculature; +++, intensively stained;
++, moderately stained; +, slightly stained; —, not stained.

O™

Fig. 3. Isozyme patterns of alkaline phosphatase
on the sparganum and adult worm of S, erinacei.
55, snake sparganum; RS, rat sparganum; AD,
adult; TD, tracking dye; kDa, kilo-dalton; M,
marker protein.

PL1 6.3 #¥o] F¥Ho|dct(Fig. 5).
Hol| thEl obH = (thermostability)
2]zl Zz8}= alkaline phosphatase2] <<l
R FFAAE EZAFE 29} Fig 6949k 2k 90
“Coll4 d#{2}3t alkaline phosphatase: 14 £
°] 10& A=l-lA 84& goos, 39 2 30
Zof &Ao] FA3) itz 4 FHo] 40x
Foll HFAoz WA= e] Aad EAge =E
Alpe] FHE A= 90°CellA 4027 A=Al e
7% 243 29438 =9l (Fig. 6).

KD

M SS RS AD

-

Fig. 4. Isozyme patterns of acid phosphatase on
the sparganum and adult worm of S. erinacei. SS,
snake sparganum; RS, rat sparganum; AD, adult;
TD, tracking dye; kDa, kilo-dalton; M, marker
protein.

Spectrophotometerg 0|26 S#AMT =5
pHE| Bk -3} A3 Zafsts Alp A9 A
7 pH pH 5~11 Afele] 77} A5 % pH 9~
10 Arelell] A=} Fshew pH 1094 2z
Aol vebdar, 2 o]4te] pHelM = &A4e] 2
8 st7sla, weba] #HAH pHE 9~100¢. =
§ pH W3 o 4T Aols AT +E2
oprigd et AR fFd sntEAEzEY 2ole
ZAtHFig. 7).

259 9% Alkaline phosphatased] #HALT-¥
20°C~80°C Afe]o] 7A AYF oA 52 A
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Fig. 5. Isozyme patterns of alkaline phosphatase
by IEF in adult worm. SP, rat sparganum; AD,

adult; M, marker protein; PI, isoelectric point.

Fig. 6. The stability against heat treatment on
the isozyme of alkaline phosphatase in adult
worm, heating at 90°C for 10, 20, 30, 40 second,
respectively. 0, control; 10, 10 sec.; 20, 20 sec.;
30, 30 sec.; 40, 40 sec.

240

2004

160+

Enzyme activity (Unit)
g

Fig. 7. The effect of pH on the activity of alkaline
phosphatase in r-sparganum and adult worm.

®——w#, adult; ©O——0, sparganum.
240
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Fig. 8. The effect of temperature on the activity of
alkaline phosphatase in r-sparganum and adult
worm. @ ——®, adult; ©——0, sparganum.

2o ZAl5E Alp S48 HE L2k 50°CAT
60°CHEl WAo] Wolx, 80°ColE AS) 2]
waslslen, 60°C olstel s £E7t A
ape} PARE Fohaleiont, WA} o} Agich
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Table 3. Enzyme activities of alkaline phosphatase on the sparganum and adult worm of S. erinacei

(mean + SE)

Enzym
© Snake sparganum

Activity (Unit#)

Rat sparganum Adult

Alp 22.0 + 0.5

25.0 = 2.1 215.0 £ 8.7

aOne unit: The enzyme activity was defined as 1 ng of substrate producted per min. at 37°C with 10 pg

crude protein of the worms.

(Fig. 8),
#gMd5e £H: Alkaline phosphatased] w84
% (unit) = AFedMe 215.0, r-29 27152

25.0, s—amEB8rlgeAe 22022 Agda X
sEstesict €4 A vehded, WEFES

32§ 2gErlEdARg AEEFE FF5
} 23l 27} %04 ekzt ZtrH(Table 3).

T

o #

RedTaE AABBE Bl 2BBAY &
g7 gl7] o ARE T ofRs Fdd
(Kwa, 1972: Pappas and Read, 1975).
Saraki(1961)% V4TS Zsheral o
Tl e JuEE o F SR FENH Acp
&} Alpr| tlzk Ry Rysigo B AP 4
Sl 9925} oishzel Alpsh Acprl B2
A4 ®v A dxgch Bwa(1972)& ®bs
F2Fe §3U 22l A Agrh
o723t 9alad ol $EaRoH Alpe
o Fe el BEF E‘l"%’i AN sl-TFele BE}
Asictz washel 2 APl vhepd sstes)
w2 AcpEEste I, «¥Fa <93}
Z3ol Alp7} ofF REF Alazbe ohs #elE
2ot} Hague and Saddigi(1984)-2 =53}e} 4k
Zqlzde| phosphataser} F03F Q482 iz
H w3atgltt =g} phosphatase:= A A4 clek
& A4 xElE2g JheRAA Y &24E pH
9.0 ¥4 HAdBAHL Y= alkaline
phosphatase®} pH 5 0¢]4 Hojgide Jehdie
acid phosphatase2 ¥ ¥tz 3} o} (Malcolm
and Webb, 1979). Larsson and Hasseclgren
(19790 28}=, o= 71 Alp £577)F A2, 2
%% Bz 7] Rl wek Alpr} AolaA
%E?}E}i st Benham et al.(1977)-= Alp~}
29 fA groupelwd, RE AHE Fe] Al
3, 2 7leE AEed Adeld EA s AEe
"—’54*}‘ 3ol Feddley = MY dhals} FAAL
AAr] AR Y AL T B e
Vengesa and Hopfer (1979)+ Alp7} A £t &
Ag dehile AL o2 Ax EHELY Al
o, Az B stz AZ el qE B4o)

veldbolw dodch AR Jlely o] F4 FAL
FERAY F7. 8447 2 22 EE]) A
2t EJr"cFE}?ﬂ EAE . o7t thbyd o Eoll
FEY £ 449 244 wWE 848 Hadss
7] Fasithy skl

Ma(1964)% &% Clonorchis sinensiss| w3t
E2A A °4:rL°*l/‘l Acp7b %2 e
wel] FEIHAR, Alpe % EFxsgciy By
2w, ®3 Chuand Lee(1963)& %7 3Fx
Aol Acp7} AlpErct %ol E£¥3L 8 uslch
B A e REgdTaEe] 95y AT
Zd £ E3= Alp7l Acpell H|3le ) e B4 S
vehge] FEFel AEFeke o2 2o)E el
o}, Halton(1967)2] Qe = 7)o x4
of XX Alpte Acpshe 99 AW FHEGE
o 2HE FeEel Bk o] o Wrky Bw
aadet.

2 AFelA vehd Alpe] w2 HAEEE °]
33;_1_7} SA el =k BEE AbeelA AdEe
ol F49 QA ol yH Ago) T4 AFTA
°ﬂ date]d QatsigEe] Wel epe g Bu)gtk
AAE Bk Z& Ayt g 7Hg, 9, s~
7haellAl Broh r-2ul27k50] A4 AlpEade]
=7 1’1‘4‘7&‘—‘**] ALEEd B3 A 7145
= frEo] H2FE W 7 AdEe frEucl 4
2] 4] ‘ﬂ*}ﬁr’&" FHRHALE o Fbs] Aldstw 9
2L ¢ glden AAZ duAdyeds ehd
A B W raskEsbee] 84 wE 43s 5
s, 013151' Aol ;e o) ook T
pH, A& Sl 7]als] 7lo] ohdrt Ad=Eh} v 3
T8 2 87t ek

Davis et al.(1969)2 &% Haematoloechus
mediplexuse|l A T8 7|3l wvla] L5t

phosphatase (esterase)7} Wo| 2 ¥ 3-& ¥ v}l
t}. Halton(1967)& F5%F rdels A4]7)3t
phosphataser} o] ®¥33 Xauste] Alpel Acp
7F A4 BAEY AANFA S vepy B 4
ol Axe} dAF g

olate] Aol d] Agol W} EHELEIHo]
g Aolr) 9lar AA4BAMe] £2 Alpe] £9F
& 54T dolr7] Asto] del o ok A
x}oﬂzﬂ" A Zelld FEEE vehd 29 (66 kDa)



4% (48 kDa) £3o] o}2 %
YHez od 449 Holgink.
g, Alpe} Acpe 59 F 2 &3 ut A
Y pHyl A2 e FAE} EAekn Aol ¥
Hyon =7 7]A Bol4 E afelio] 7 &}
E Az d=zA ey 25289 (MeComb
et al, 1979: Kang et al., 1990). Kang et al.
(1990)& A7) =NAZ 24 2L Alp
2 #A pHE 7.8% ¥ wdlglen, Kim and Kim
(1993)& Fibricola seoulensis(Neodiplostomum
seoulens) el EA)3HE Alpe pH 8ell4 HH&4L
el ity 278151 ¥, Indra and Mali(1986) =
P egretti(trematode) o] &x)3}= Acp2}l AlpdAi <]

ﬂz—'] pHE Z+7 pH 5.0, 10.02% ¥ w3tk
FoAM= AlpH 3HA pH7l 10.022 et
Indraand Mali(1986)%] 229} d=lshsact, &4
o g AlY Aol Alprl 50°Celld] HeHE
A& Bglow, Alpe] FAe] 50°C o]dlddM= 4

Aol7t 1ol Dol disted PAEE & = sk
HRBHZE FFo vld HF2A4 AlpH
A=t =4 ebded, {5 mls 7)de] ¥
)‘451“ AEella] DEALZE Eibs] edok F
< & 3, HEFEQ W 7)AshE s
E7P‘a‘°ﬂ/ﬂiﬂ Fg25E 846 N A= r-=7
E7 gl A %"401 e AL 2E9 °3’*°1?~}57 A
)

ageol e A

g}, fEgEzge] A0EvlEd AFe] 5
& NAAFEE ‘%El 3= =t osphatasew‘f =g 9

G35 SR £ EEHL Ao 71907
3 Wi s Alps Acps] SAESES 9
Qejstnes 43844 AsUthe AYE o
1.

REFERENCES

Allen JM, Hyncik GJ (1963) Localization of
alkaline phosphatases in gel matrices
following electrophoresis. J Histochem 11:
169-175.

Benham F, Cottell DC, Franks LM, Wilson FD
(1977) Alkaline phoshatase activity in human
bladder tumor cell lines, J Histochem
Cytochem 25: 266-274.

Bryant C (1978) The regulation of respiratory
metabolism in parasitic helminths. Adv
Parasitol 16: 311-331.

Chu JK, Lee HS (1960) Histochemical studies on
the relationship between the Ascarides of man
and pig. Korean J Parasitol 1(1}): 15-21. (in
Korean)

Davis DA, Bogitsh BJ, Nunnally DA (1969)
Cytochemical and bilochemical observations
on the digestic trematodes III. nonspecific

esterase in Haematoloechus medioplexus. Exp
Parasitol 24: 121-129.

Fukase T, Matsuda Y, Akihama S, Itagaki H
(1984) Some hydrolyzing enzymes, especially
arginine amidase, in plerocercoids of
Spiromietra erinacei (cestoda; diphyllobothri-
idae). Jpn J Parasitol 33: 283-290.

Fukase T, Matsuda Y. Akihama S, Itagaki H
(1985) Purification and some properties of
cysteine protease of Spirometra erinacei
plerocercoid (cestoda; diphyllobothriidae). Jpn
J Parasitol 34: 351-395.

Hague M, Saddigi AH (1984) Esterase activity in
some digenetic trematodes. Jpn J Parasitol
33: 275-282.

Halton DW (1967) Studies phosphatase activity in
trematoda. J Parasitol 53: 46-54.

Hames BD, Rickwood D (1990) Gel electropho-
resis of protein(second edition). Oxford
University Press NY pp. 30-44.

Hotta H, Chiba K, Hasegawa H (1978) Studies on
the diphyllobothriid cestodes in the Northern
Japan. (1) Plerocercoids recovered from
several species of fishes and their adult
forms. Dept of Med Zool Niigata Univ of Med 4:
357-368.

Indra R, Mali KL (1986) Biochemical and
histochemical studies of alkaline and acid
phosphatases in a digenetic trematode,
Pegosornurn egretti. J Helminthol 60: 293-298.

Kang CG, Lee YS, Cho KS (1990) The charac-
teristics of acid and alkaline phosphatases
from mouse brain cytosol fraction. Korean
Biochern J 23(3): 356-362.

Kim HdJ, Kim CH (1993) Localization and isozyme
pattern of phosphatase in Fibricola
seoulensis. Korean J Parasitol 31(4): 353-361.

Kwa BH (1972) Studies on the sparganum of
Spirometra erinacei. ]. the histology of the
sparganum scolex. Int.J Parasitol 2: 23-28.

Larsson A, Hasselgren G (1979) Potential
inhibitors of rat tooth alkaline phosphatase
studied by means of different histochemical
techniques. J Histochem Cytochem 27: 982-
988.

Lawrence SH, Melnick PJ, Weimer HE (1960) A
specise comparison of serum proteins and
enzymes by starch gel electrophoresis. Proc
Soc Exp Biol Med 105: 572-575.

Ma L (1964) Acid phosphatase in Clonorchis
siensis. J Parasitol 30: 235-240.

Malcolm D, Webb EC (1979) Enzymes, third
edition. Academic press Inc New York pp.
635.



MeComb RB, Bowers GN, Posem S (1979) Alkaline
phosphatase. Prenum NY pp. 375.

Pappas PW, Read CP (1975) Membrane transport
in helminth parasites; a review. Exp Parasitol
37: 469-530.

Saraki T (1961) A histochemical study on the

=Abstracts=

77—

maleic acid in manson's tapeworm. Acta Sch
Med Univ Gifu 9: 176-189. (in Japanese)

Vengesa PB, Hopfer U (1979) Cytochemical
localization of alkaline phosphatase and Na*-
pump sites in adult rat colon. J Histochem
Cytochem 27: 1231-1235.

Characteristics of alkaline and acid phosphatase in
Spirometra erinacei

Kee-Hoon KWAK and Chang-Hwan KIM*

Department of Biology, College of Natural Sciences Gyeongsang National University,
Chinju 660-701, Korea

This study was done to investigate the enzyme-histochemical localization and
characteristics of alkaline and acid phosphatase related with metabolism in sparganum
and adult of Spirometra erinacei. By the enzyme-histochemical assay, the alkaline and acid
phosphatases were localized in the tegument and subtegumental musculature of
sparganum and adult, but not in the parenchyma. The activities of alkaline phosphatase
were stronger in the tegument than in the subtegumental musculature, and activities of
acid phosphatase were stronger in the tegument of adults than those of sparganum. The 2
isozymes of alkaline and acid phosphatases were separated from s-sparganum (from
snake) and r-sparganum (from experimentaly infected rats) respectively, but 4 isozymes of
Alp and 3 isozymes of Acp were separated from adult worms by electrophoresis. In isozyme
Alp, the 66 kDa was the common isozyme, but 130 kDa isozyme of Acp was the comrmon
isozyme in spargana and adult worms. By isoelectrofocusing, 4 isozymes (PI 7.9, 7.7, 6.5
and 6.3) and 2 isozymes (Pl 7.9 and 7.7) of alkaline phosphatase were separated from
adults and spargana, respectively. In the stability against heat, activity of alkaline
phosphatase was denatured perfectly after heating at 90°C for 40 seconds. The optimum
pH and temperature for activity of alkaline phosphatase were about pH 10 and 50°C,
respectively. The maximum activity (unit) of alkaline phosphatase was 22.0 in s-
sparganum, 25.0 in r-sparganum and 215.0 in adult worms, so that the maximum activity
was revealed higher in adults than spargana. As the result from above, we observed that
alkaline and acid phosphatases were functioned mainly in the tegument and
subtegumental musculature, and the isozymes of phosphatase were activated differently
according to habitat of the parasites. The spargana and adult worms carry out the
parasitism by adapting themselves to parasitic circumstance with these emzymes.

Key words: alkaline phosphatase, acid phosphatase, isozyme pattern, isoelectrofocusing,
optimum pH, optimum temperature
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The Fig. 2 on page 396, Vol. 33, No. 4, the Korean Journal of Parasitology was printed reversed.
It is revised as printed below. The figure was included in the paper “A human case of invasive
fascioliasis associated with liver abscess” authors of which were Jin-Bong Kim, Dong-Joon Kim,
Sun Huh, and Seung-Yull Cho.
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Fig. 2. Endoscopic retrograde cholangiography showing multiple contrast collection (arrows) in the
right lobe.



