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Fibricola seoulensis®l| 4] phosphatase®] ¥ ¥} 98473

AFA, AR
AArelsta Adstereler A gtst

L2 EFE: Fibricola seoulensis®] A A2} = FHEdA acid(AcPase)sl alkaline
phosphatase (AlPase) 9] ®X¥eo} T$AA1 53 (FFE)S] WHE F7saz Lz sey Wyat
7)1 E o] 8-sle] AN AcPasel= pH 57} 22 #Alel vehdw  £AFe] 95 kDa,
85 kDa, 73 kDa, 62 kDaQ] 4F/-2] $9&47l 2=} #diFols AcPases= &/de] o

A7 vehiA sisky, Exiake] 62 kDadl 1

259 BAE} SAAATh AAsh 3¢fFol

A AlPasets pH 8ol Axe] RAo] vehds, Fd439) Q7164 2T Bo] vhepsted

M B

A7 e A7beA AR Fibricola seoulensis=
Seo et al.(1964)° =3 FA=UT AT ¢
A= 9ok (Hong et al., 1982: Cho et al., 1983:
Hong et al., 1983).

A 714 Z#d% Ohman(1965)3 Seo et
al(1982a & b)e] Rudgict. TS 5§, 2L
el ZAR F7F 59 A Fake] fEFA
QA7 ANRE P15 2 22 A gleH
A FAZNE 23 A A #4E F7 AR
g A He FELE Y ET] dEel
dojr}z Ao W malgc),

2 Aol g o2 FFol|4 phosphatase
o A7 AT} Bo] o] F{FH L1} F seoulensisol
Ae 97 H 17} Huh et al (1990)9] o)z 48 »
a=9dch. 22y F oseoulensis ¥'¢-#-Fz A A<
71437 (532} 7] 45-2])el a}e} phosphatase2]
FEO EHELS FYH 19 BE F7E AT
¥orb goenz ErzaAgekd ubgs)l Hr)dF
W2 o]&sle] Fpatgdc)

2 o Y

F. seoulensis2| I|'zHFZ= (metacercaria) it A
H|(adult) Z=H|
8%l 9 A} FexAel s AT gl

CETAES 1993 89 17, sAAAS 99 204,
84 24 A7

F. seoulensis #3555 HEs] a3 2347
¥ EbalA Faols APiS-E 3 s AF e
22 2000ke]Y AT Ao AdAR F 7o
el FF2] Ale)x|AA AAZ Fsie] A=A
A2 A& £ Y¥E 10% neutral formalin
buffer2. 3 w4 F ZRTE A sl AgA
B2 AMSlYy, o} d¥E FEEL UE] A
7194520 AE2 AR g7ta] —20°CollA Bds}:
et

TEFEDN gH2 S FEE2| FH

Kim and Yang(1989)¢] 71<’ whygel et &
5% UEst WS = (lyophilize) A7l ¥ @
% AAo0 0.01 MPBS(pH 7.4) £4-& 7l5}e
Ultrasonic Homogenizer (Cole-Parmer Instrument
Co.)2 60 gradeoll] 1527t #Assly 187 W
A7 H4E 55 RSt 4°CR 1247}
WR)g F 24122 (15000 rpm/60 min)dke] 44
A5 Fshe] 2442 FHeec), olAg T WA
Felsto JAAE whl Apo) Agebgint.
A A Bradford(1976) ¥l el S35k
oo Aid FEE DY YFL 4 pgugla
A ANMe i ol 7.5 ug/usit

Tao] 43
Acid phosphatase: Lojda et al. (1979)0] 71
g wge? 84 FAL Ao wWdE slaldl
Naphthol AS-BI phosphate(sigma)E Michaelis
solution(sodium acetate. - 3H,0 9.714g +
babital sodium 14.714g + D.W 500 ml) 5 mld]|
L8474 =2F42 12 ml 7} F Pararosanilin
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hydrochloride (sigma) ¢} HCI2- 7}5F &

9} 4% NaNO, 0.8 ml& 42 g9

NaQOH= pHE 2. 4. 4.5, 5, 5.5 782

04#*]74 37°Coll A 1417F 308 Fb A-2ukeA)A
2% welsheln.

Alkallne phosphatase: Lojda et al(1979)e°]
7l WyoR B4 AL k. wede
Fast red TR salt(sigma)& 0.2 M Tris-HCI(pH
8.5) = 9] * Naphthol AS-MX
phosphate(sigma)& AH7}ste] 2347 L
NaOHs$} HCl& ol43}=] pHE 6. 7, 8. 9 10.
112 ‘%1" F AT A 37 CollA 247k Fab whs-
A7 i 3}'215}9&13}.

I,_17|C§§0{| olst MAQL HtrEo clzE 2
E . Laemmli(1970)2 wr e 2+ dis-
continuous SDS-buffer system2 o] -£8}o] mini
protein II sel(Bio Rad)E o]£3}o Bio Rad
instruction manualel wa} M7|d 53}, by
A %22 sample buffers) 1:12 A sled 33
ZE 7t F 2 F(wel)F 20 ug/ul®) F9)sted
Tris-Glycine buffer(pH 8.3)% 25 mAZ ]15%&,
50 mAZ 45% Tk AAsdct. o] of wFERA
g2 SDS-PAGE molecular weight standards,
high and low range(Bio Rad)& sample buffers}
1:2022 5|43le] 387 7ldst & 10 @8 g
T F Aslect.

Hames and Rickwood(1990)2] uldld] 2]
non-dissociating buffer system-2 AM£-3}¢] Bio
Rad instruction manuale| o}zl 7] =s)eic).
Pl FEE-2 sample buffer® 1:12 34 stod
7 F% 80 pg/u®y 43 F running buffer(pH
8.3)Z 7.5 mAR 30%, 15 mAR 247k 3083
AN EY. FFEEASLL Standard marker
protein(sigma)-3- sample buffere} 1:12. & 45}l
ZH Fo 20 ug/ils F9)Ete] Ar)edEabeicl

A7§7} Ed non-denature gelz} denature gel
Morrissey(1981)4h8e] 23 0.1% Coomassie

blue(sigma) &do] 1417k Fab Az
acetic acidol| 4 =4jslo] gel drys}eict,

% 10%

H2|1HZo
7d
Acid phosphatase=] S9/ &4 Barka(1961)%
Anderson et al (1962)2] vbe| =8 A7} 2
gels Z4sk3d(pH 5. 0)22 AHsx o-
naphtyl sodium phosphate (sigma) & 7" 2 &}
EazAEsA ] ge)l 22 apow 2w gel
< £CAA 24A47F wIAF F R4z wbes

X] A7 e},

SHER

2|8t Acid phosphatase

MAo| =A7|MAM F20 BHE
Acid phosphatasei= Al A4 pH 4~
A Aol zhabA vtebndw Z3}3 (Intestinal
caecum) w4 F (Excretory pore). ¥37)
(Tribocytic organ) 41 % (Esophagus) , <15
(Pharynx) , <+&4-(Oral sucker) S| g B2 ¥3}
At 5% pH 5ell4 Ao sl Azig,

5.5 A}e]

Z7], e, AFola 7hgk whgo] ey}
(Table 1, Fig. 1). d=Ae]4] 7] (Oxalic
acid) Z A Azlg A} 7]9e W= oke A2

€ o¥ pHellM= #ado] etz
1. Fig. 2). FHdfadas
&7} vlegz] gkgirl,
Alkaline phosphataset A A<l4 pH 7~8 A}
olell &Ado] viehded] 53 pH 8ol 2 B
Aol Yepes F2 Riy)e) 43l 29 7}
3HA whgol vteht &40 FEE QAT 5 94
ch(Table 2, Fig. 3). 3% % pH 7~8 A}
olell FAdo] viehdenl, HAxc o 7yt BAol
velgel 227 3 e 2 Lssia A7)
oA 7hak #Ade| lebytci(Table 2, Fig. 3). o
FAHe R 71AA= 2 SR Yoke ds At A

g¥okcl(Table

Aubdez ukgo] of

Table 1. The activity and localization of acid phosphatase in adults and metacercariae of F. seoulensis in

various pH valule

Adults Metacercariae
pH Localization
With Without With With Without With
substrate substrate inhibitor  substrate substrate inhibitor

) — — — — - - Oral sucker,

4 + — — — - - Pharynx, Excretory-
4.5 ++ — — * — — pore. Esophagus,

5 bt — — + — — Intestinal caecum,
5.5 ++ — — - — — Tribocytic organ

7 — —_ — — — —_

+++, intensive reaction; ++, moderate reaction; +, slight reaction; *, positive reaction; —, negative reaction
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Fig. 1. Histochemical localization of acid phosphatase in F. seoulensis treated with substrate, Naphthol
AS-BI phosphate.

1~2, Treated at pH 2: 1. (A: adult) 40 x, 2. (M: metacercaria) 40 X . 3~4, Treated at pH 4: 3. (A) 40 x, 4.
(M) 100 x. 5~6, Treated at pH 5: 5. (A) 40 X, 6. (M) 100 x. 7~8, Treated at pH 7: 7. (A} 40 X, 8. (M) 100

*. O8: oral sucker, P: pharynx, V3: ventral sucker, IC: intestinal caecum, TO: tribocytic organ, TG:
tribocytic gland
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Fig. 2. Histochemical localization of acid phosphatase in F. seoulensis. 9~10, Treated without substrate:
7. (A: adult) 40 x, 8. (M: metacercaria) 100 x. 11~12, Treated with inhibitor (Oxalic acxd) 9. (A) 40 x,

10. (M) 100 x.

Table 2. The activity and localization of alkaline phosphatase in adult and metacercariae of F. seoulensis

in various pH valule

Adults Metacercariae
PH Localization
With substrate Without substrate With substrate Without substrate

6 — — — Oral sucker,

7 + — — Intestinal cascum,
8 ++ - —

9 - — — Tribocytic organ,
10 — — — Genital anlagen
11 — - -

+++, intensive reaction; ++, moderate reaction; + slight reaction; —, negative reaction

el 25 gl tehil skek(Table 2,
Fig. 4).

Non-denature PAGE#} Denature PAGE=. Al ]
& HAGiFe F5 DAL Ar)dsy e
Fig. 52} Ztc}. Non-denature PAGE<]| 4 990 kDa

o] 16 kDa2] Wl 9l= AAAA 22718 &2

o] Felzlgct, A e} Hdfadr FEHE v
A 23 6702 990 kDa. 295 kDa, 200 kDa,
82 kDa, 62 kDa, 55 kDae]glr}. Denature
PAGEcal/ﬂ 192 kDa, 123 kDag] whfal 2o

Al ut BelEgn, AAdMe 9HdHF
J= §l= 28 kDa, 25 kDa, 22 kDa, 18 kDa,

/

16 kDa, 15 kDa Afo]e] #-8e] #2]% o},

Acid phosphatase 9] &4 3.2 Fig. 63 7
th pH 2, 4, 4.5, 5. 5.5, 79 7|&A-gQeA
7"7—} s e o AAMdAs pH bellA 7}
A5 #Ae] vehgn, vinAd A
kgl Gaje] vhebdel, ez pH 29 pH T4 =
Aol vheutA] gl

Fig. 7ell42} 7e] 95 kDa, 85 kDa 73 kDa,
62 kDa2| #A2E 7} 4FFe FHE4avE 1A
=¢le 95 kDa, 85 kDa, 73 kDa-] EQELE
A=t lxH e}, gl 62 kDag]
EAE 7l 157 S937F AAEHAZ. o

o}l._l

<3
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Fig. 3. Histochemical localization of alkaline ‘phosphatase in F. seoulensis treated with subsirate,
Naphthol AS-MX phosphate

13~14, Treated at pH 6-(A: 40 X, M: 40 %), 15~16, Treated at PH 7 (A: 40 x, M: 100 x), 17~18, Treated
at pH 8 (A: 40 x, M: 100 x), 19~20, Treated at PH 9 (A: 40 x, M: 40 x). IC: intestinal caecum, GA:
genital anlagen TO: tribocytic organ EP: excretory pore
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Fig. 4. Histochemical localization of alkaline phosphatase in F. seoulensis treated without substrate.
21~22, Treated at pH 7 (A: 40 X, M: 100 x), 23~24, Treated at pH 8 (A: 40 x, M: 100 X). TG: tribocytic

gland

EAEse 4A% DEeFd 2EAY FAE

&oivh.

Threadgold (1968)+= Fasciola hepatica /3 A 4|4
AcPases}l AlPase A EE B.7H=H AcPase?|
e widA AW w9 e fE2A Az BES
Q3. AlPase:= wjAdAgl fxa AL ALAH
o7 »xs¢ict Thorpe(1968)3 Moore and
Halton(1976)-2 F. hepatica®] =1 %3+ A A
Apoloa] EA AT} AFHFHez trEdis
A FE2 39, Fujino ef al.(1983)& F
hepatica®) A+ AcPaser} AlPase Xt} <ts}7|
velgder f40) Rz vl Fo) wjAdA &
7 AzEd, F2 A4t d3tgl zlelA
rEEgon 5o o fEedMde AR
A Eo] vzt Atme] MEAAA ZpelA el &
plAdg Tt 2R s BXENE B

zapoich #o] AEe B AYe] AAde M=
Abolsleitd, = F seoulensiso) 4= AcPaser} A A
oA ZpsbAl el sdEdlale whgo] vhet
vbx] ek ekslA vebdteh, Fujino et al (1983)
& F. hepaticas| | AlPase®] 75 AAe 1" 4
ZZollA wide) lamellae Ape]ells] EEIFST
zelvt B Ay F seoulensisol| e A A<} =
Fh-3 4% v pH 8ellA Zheh FAde] vlehgi
ARG wdfged o A delwdoh. 59
23k YAY7) A 74 735 o] ekl

Huh et al. (1990)-< F. seoulensis =3 3% ¢
o4 RaFe Ew] EwE W AAA EI M
AlPaseo] ZA 7} gl&-& BEFT o) 727}
AL B 75 9 S5 A=l ¥k Sl e
e Aoz Rasigich 2 Adelde H4] A
9 wA7|dA 7 ZAe] vhehda, -
A% 28AL BE ALY AMRZ 2T Bl
etk

Obashi(1971 & 1972)%= %3 Ak @017l
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DA DM Ma MW

- ——200KDa

——116kDa

Fig. 5. Protein fractions in extracts of F. seoulensis by non-denature PAGE and denature PAGE.
NA: non-denature adults, NM: non-denature metacercariae, DA: denature adult, DM: denature
metacercariae, MW: molecular weight, Ma: marker protein, TD: tracking dye

MW Ma NA NA NM NM

Fig. 6. Isozyme patterns of acid phosphatase and
general protein patterns in extracts of F.
seoulensis by non-denature PAGE.

NA: non-denature adults, NM: non-dentature
metacercariae, MW: molecular weight, Ma:
marker protein, 5: pH 5 ’

o]§k Trichomonas vaginalis®} T. tenax?] dense
body$} phagosome®] Aelgta 753k FHaiA
oizte] 9l AcPase?] ¥Xof wisted B sl
. T. vaginalise]l 4= Autophagolysosome,
Lysosome, Endoplasmic reticulum, Golgi
apparatuse] ®¥3%}9l1 53] Autophagolyso-
someol| & 7P 7HRE Ade] bty B skol
t}. T vaginalisel] AcPase?] #4]-2 magnesium
chloride?] 7ol o)& Frie=l= Wk A4 74
g B4 pH 509 o <AxHde, £ g
% pH 59w 7zt whgol vieht fAbgE A7E
velde), gzAdes oAl Oxalic acid® A
el e} 71AE @A e gsdez My
Azt wrgol] velta] gghet
Neumann(1968)-2 AcPase2} AlPase’} 5&
g zAd wzl A pHYE M2 & FHRA
o] ZAs1 9ddz $3I . McComb
al.(1979)& AcPase?} AlPase7} 714 BeolA ¥
o] Toll i &7} MZ AbelstA vehdrin
B rsigcl Kang et al(1990)e] A2 = A x4
o 4] ¥ A |3 AcPaseg} AlPaseol| tsled pH2
odeke TAY AR T4 FAE pH EHL Z
& ZHe] izt @A 29 7] (origin) el
2k # pH7} th2v. buffer 35 ¥ 71Ael =t

a2 8 o oy
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AE =y B usgl ¥, AcPase?] A pHE
5 293, AlPasex pH 7.8°4] &39] &Ae] v}
ehdcly Borstdch B ARAME oM nugh
A} falet AAS doded, AdAe) #H pH=
5%t

2 42435 ¢, AAY =74
AlPase® .t} AcPased] ¥4o] 7hsldm, -3
Az AlPase®] ZAeo] 751A Yehde o)l s
Sl AA HdfE2 559 7|48 pHe)
L A7 vzt @A4EE A=) G2 et
v AL A7Ed,
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Localization and isozyme patterns of phosphatase in Fibricola seoulensis

Department of Biology, Gyeongsang Nationial University, Chinju 660-701, Korea
Hong-ja Kim and Chang-Whan Kim*

The present study was carried out to investigate the localization and isozyme patterns of
acid phosphatase and alkaline phosphatase in metacercariae and in adults of F. seoulensis
by enzyme-histochemistry method and electrophoresis. Acid phosphatase showed a strong
activity at pH 5 in the intestinal caecum of adults, but showed no reactions in the non-
substrate control and in the inhibitor-treated conirol. Alkaline phosphatase showed a
strong activity at pH 8 in the intestinal caecum and the tribocytic organ of adults, and in
the intestinal caecum and in the genital anlagen of metacercariae. In non-denature PAGE,
ten bands of protein fraction from the extracts of metacercariae and twenty-two bands
from adults were detected. In denature PAGE, two protein bands having molecular weights
of 192 kDa and 123 kDa were detected in the metacercariae, but absent from adult stage.
In adults, protein fractions of 27.5 kDa, 24.5 kDa, 21.4 kDa, 18 kDa, 16 kDa and 15 kDa
were detected. In non-denature PAGE, isozymes of acid phosphatase showed the most
strong activity at pH 5, whereas no activity was shown at pH 2 and pH 7. One isozyme
band (62 kDa) of AcPase was recognized in metacercariae and 4 isozyme bands (95 kDa,
85 kDa, 73 kDa and 62 kDa) in adults.

Key words: Acid phosphatase, alkaline phosphatase, denature PAGE, Fibricola seoulensis,
non-denature PAGE
[Korean J. Parasit., 31(4): 353-361, December 1993]
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Sz plofof Fofstl

Ao

718332 31kl A" =F Y3 4549 (Peer Review)ol] $75ke] Al the ofa) A7 7t
At=guch AA gedsial AAE-L 50%c0lw, 9F9eg dBole] g & Samaigsuct WA 9l
Ae FeEE o] g o] HASAEF T dRolny B8] Fufjol whggk Alejglle] gy =Fo)
AL =9 #Ag g gel] T4 AFYUn). AL (Peer Review) A%} o8 #slA] $odg £
AEE B4 =i HFHd] J28 aAPY

AN G (Fded 714, A9 CrEaddTa), T S(Fdd AR 283 (4%
PIAER), AZINOMEAAAATE), AEF(AADE ddgSdTa), AHd(ZAY 7 AR,
A (FHA A2, ALA(ZTAFAN), AL W), AFV(Sdd 425, 7
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