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Fibricola seoulensisel| 4] phosphatase®] ¥ ¥} 98473

&Ry, AR
AA e Aedsheroler A gt

2 X2 Fibricola seoulensis®] 4 A}k I FHF0 A acid(AcPase)2} alkaline
phosphatase(AlPase) 9] %9} E$ 8053 (L) W8S Fysiasl Aixasteta Wy
A7) E-E o] &sle] AAolM AcPase: pH 57} #zg] #ide] vpehdtm, £Abgke] 95 kDa,
85 kDa, 73 kDa, 62 kDag) 42572 9 &7 A9}, 3 vd-Foll4] AcPase= &Xle| oF
A Jehla] eksly, #AIEke] 62 kDadl 1579 FHEAV) BAHAC), AL} 2l
A AlPasex= pH 8elA] =] fAje| velyhar, Ff-3-9] A7 7pgt EAdo] viehydo).

M OB

A2 a4 AR Fibricola seoulensis=
Seo et al.(1964)¢) 93 ZA=RT, VEA)
A= 9o} (Hong et al., 1982: Cho et al., 1983:
Hong et al., 1983).

A 714 Z#9%= Ohman(1965)7 Seo et
al.(1982a & b)e] Baslgict FAb-& EE AAt
W, ZAR F7F 59 A4 FAde] RREFAA
A7} AR AT 274 5 AR glew
A FANZ 24 A A A4S F7 dR o
g AN A 2FELS $H|E] o Fell
otz Ao R Wl

2 Ao e of2] ZEel4 phosphatase
o @7 AT} wo] o] R o1} F seoulensisol
AE Q718 37} Huh et al (1990) ¢l 23] A% B
29k, 12y F seoulensis ¢33 Al A
71487 (45sh 7143-9))¢l e} phosphatases]
FEo FHEAY FY 1o B4E F7E A7
Razh genz aizAssrr whs) A7)g%
Wg o] &sley Fystqict

Az oy

F. seoulensis2| I|zH7Z= (metacercaria) o A
H| (adult) Z=H|
#RFe] 9 AT FelxAel A 4R 9=

CETAS 19939 89 179, wAAAS 99 204.
84 24 A7

F. seoulensis #3315 HEs] 93 2347
F el ol APi-E S s AF e
Z+z 200ke]Y A7 Aok AR F 7
Al FFe] Ae|x|AAA AAE Fsied A=A
A2 AHT £ d¥E 10% neutral formalin
buffer® 3 w4 F ZFFH-TR A3l AeA
B2 AM39w, o2 d¥ e FEEL UE] A
719359 AER AREE wi7lA] —20°CollA] B3}Hs}
sct

TSFEDN gA2 HHE FEE| F

Kim and Yang(1989)c] 71<% #pfel wiet &
8¢ e ¥ E(lyophilize) A1 7] ¥ @
Z7 4Ael 0.01 MPBS(pH 7.4) 442 7leto
Ultrasonic Homogenizer (Cole-Parmer Instrument
Co.)2 60 gradeol|r] 1527t FAssly 187 W
A7 HA4E 58 wESth. 4°CR 1247}
HAgE F 429 (15000 rpm/60 min)she] 44
A5 Fste] 2447 FA sk oS oAl WA
wefste] FANE A Aokl Abgsislct. Wy
7 =2 Bradford(1976) el wtel A8k
or AfrE FET YA FFL 4 g/
AANAe A geol 7.5 ug/usdvt.

Eae| 4%

Acid phosphatase: Lojda et al.(1979)¢] 7=
ez a4 AL o wdd sjalql
Naphthol AS-BI phosphate(sigma)& Michaelis
solution (sodium acetate. - 3H,0 9.714g +
babital sodium 14.714g + D.W 500 ml) 5 mld]|

4 AA 55 12 ml 713+ F Pararosanilin
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hydrochloride(sigma) ¢} HClS 7}3+ %—0

s} 4% NaNO, 0.8 ml& ’%#L

NaOHZ pHE 2. 4. 4.5, 5. 7

°4~Jr/‘]74 37°CellA 1412} 30%
2% selshein.

Alkallne phosphatase: Lojda et al.(1979)°]
A€ WoE Ea FPE s wode
Fast red TR salt(sigma)& 0.2 M Tris-HCI(pH
8.5) = 9] * Naphthol AS-MX
phosphate(sigma)& &H7}3te] 23471 )&
NaOH#} HClS o4} pHZ 6. 7. 8. 9. 10.
112 2§ & 97427 37°Collx] 247 B<t ubs-
AA EaZ sl

7S st MAL ngREel iy &
2 Laemmli(1970)2 #b o 3 dis-
continuous SDS-buffer system-g ©|-£8}e] mini
protein II set(Bio Rad)E o]£3}°] Bio Rad
instruction manualel] wa} M7 E3)a}. by
A %22 sample buffers) 1:12 3As}ed 33
b 7bET F 2 F(wel)w 20 pg/pA F3lshed
Tris-Glycine buffer(pH 8.3)% 25 mAZ 5%,
50 mAE 45% F<F Akt o] o wEER}
g2 SDS-PAGE molecular weight standards,
high and low range(Bio Rad)& sample buffers}
1:2082 sX3te] 387 7Fdd 5 10 md 3
T F AAslect.

Hames and Rickwood(1990)2] ubdd] 9]
non-dissociating buffer system-2 AH£-3}¢] Bio
Rad instruction manuale] o}g}l 7] E=s)9ic}.
Pl FEE-2 sample buffer® 1:12 3]4]s}o]
7 &% 80 pg/u® 4 F running buffer(pH
8.3)2 7.5 mA=R. 30¥%, 15 mA=Z 247F 30%-7F
AN, EF¥Aege Standard marker
protein(sigma)-§ sample buffers} 1:13. 45}
zH 20 ug/us F-9ldted A7ledEslgich,

A77} E¢ non-denature gels}t denature gel-&
Morrissey(1981)98 ) 2)4] 0.1% Coomassie

blue(sigma) & 1417t FqF A7 &
acetic acidell 4] 24 sle] gel dryslalct,

10%

Ho1HEo
7
Acid phosphatase=] S9/&ZA: Barka(1961)%
Anderson et al (1962) 2] vbHol| =8 A7} 2
gels Z4%Fd(pH 5. 0)28 Adsx a-
naphtyl sodium phosphate (sigma) & 7|22 &}
FAaZAEA ] aa) 22 wpo g 2w gel
< 4CellA 2447 BEGAZ F ZFHSFE LS

A=A A7 e}

SHER

2|3t Acid phosphatase

AH 2| EAZ|EM Too 2z
Acid phosphatase= A A4 pH 4~
A4 Gel e eht,
caecum) w4 F (Excretory pore). ¥37)
(Tribocytic organ) . 41 % (Esophagus), <%
(Pharynx) . <*-&4k(Oral sucker) S| =g 2 ¥3}
At 53] pH 594 ZAe] ZAsiedn 4dst, ¥

5.5 A}e]
423134 (Intestinal

Z7], wlAdF, AFolA 7gk wrgo] lelydr}
(Table 1, Fig. 1). tl=A8e)4] 7] (Oxalic
acid) Z A Aegh A} 714 WA oke 720

£ olF pHellME #Ado] vpelix
1, Fig. 2). gy
A vheldz] ekghe
Alkaline phosphataset= /3 Alol4] pH 7~8 A}
olell &AJo] viehgdl, 53] pH 8ol 7y &
de] velgtes F2 Ray)e L3k e 7
3t whgol veht F 40 FXE QAT 5 919l
c}(Table 2, Fig. 3). 33}-fZel|% pH 7~8 A}
ofell #Ade] viehtdl. AAxch o gt Aol
veldel, A Rl FE Lstnat gaR17)
dlA 7pgk @Ade] vehgci(Table 2, Fig. 3). o
FAYPo 71AANE AW we AL} 7

grgtcl(Table

Aty e whgo] <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 — —_ —_ — J— —_—

+++, 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 %, 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

x. O8: oral sucker, P: pharynx, VS: ventral sucker, IC: intestinal caecum, TO: triboeytic 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 ac1d) 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

(3] — — - — Oral sucker,
7 + — +4 — Intestinal caecum,
8 ++ - +++ —
9 - - — - Tribocytic organ,
10 — — - - Genital anlagen
11 — - - —

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

/

16 kDa, 15 kDa Afe]e] #&o] —‘ﬂraglcgj:}
Acid phosphatase 9 &4 F3-2 Fig. 63 7

dgeld 25 4kgo] vpehta gk (Table 2,

Fig. 4).

Non-denature PAGE®} Denature PAGE=. A Al
& AGF5e F52 IS AV|AFR Ae
Fig. 52} ztc}. Non-denature PAGEo| 4 990 kDa
o4 16 kDa2] Wl sl A 22778 £4

o] FulE|r}, A e} Hdfaelr FEEE whY
2 23 6702 990 kDa. 295 kDa. 200 kDa,
82 kDa, 62 kDa, 55 kDae]gic}. Denature
PAGEcal/ﬂ 192 kDa, 123 kDa2] whfa 2Ho]

Pbsl A BT, AANHE AdHF
= 9= 28 kDa, 25 kDa, 22 kDa, 18 kDa,

. pH 2, 4, 4.5, 5. 5.5, 79 /]’f-lﬂ‘}"qﬂ"ﬂ/‘i
7"7—1’ S S o A= pH 54 7t
7hg FAde] Vel m, wlnE HwiEedAs
5(} ZAe] vepytr}, ez pH 29 pH 7oA =
AJo] etz ek,
Flg. TollA 2} o] 95 kDa, 85 kDa 73 kDa,
62 kDa2| £x}=k2 712 437/ 593540} 1A
=¢lem 95 kDa, 85 kDa, 73 kDa—1 FHELE
A At dx= et FHdFlde 62 kDag
S 714 1379 540 dAFHUR, o)

d

rﬁ 4L 03."—
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Fig. 3. Histochemical localization of alkaline phosphatase in F. seoulensis treated with substrate,
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 withoul 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

Enat AA% AdeFd $EA FAE

&olvh.

Threadgold (1968)+= Fasciola hepatica *3 A | 4
AcPases} AlPase BA%E B vy i=H AcPase?]
A iAdA, B2 wvle) fxA Az BEE
91, AlPaset widAst 27 ATelA AT
o2 ¥x59]ct. Thorpe(1968)3 Moore and
Halton(1976)& F. hepatica®] & 33 A4
ApoloA] EA THHETI) AFFTHeZ riEdes
Ao FEL 3l9lx, Fujino et al.(1983)-& F
hepatica®] 3 A|+|*] AcPaser} AlPase Xt} ofs}t7|
viebygtor] Hao R2Fe Ale 3, widAL &
zA AzEd, F2 AFALA da3" ZelA
rradn B, o) fFeldE H3A
HEol =l Amle) Azl 7shA Vel &
vlAE Tt 2R AEA 2xEcE B

zalgie}, flo AREL B AYe] Ahsks A=
Abolslgitl, = F seoulensisol 4= AcPaser} Al A
oA 7FekA vhebga, S@iEdlAe wk-ge] et
vz gAY ekslA el Fujino et al (1983)
£ F hepaticaol|l 4] AlPase?] 7%, A2 o= 5
ZZo4] wjde] lamellae Ape]el4] HEaprt
a2 2 AP B seoulensisell A= A A 2} 7
352 o2 o} pH gell4 et Aol vlelwdim,
AR BFfEda o ZEA delbge) 59
L3 AA A7) 6A 4 7REE EAde] viekaeh
Huh et al (1990)-< F. seoulensis =& 33t o1
oA waAr)e] mF, BwE g AAe] ZI e
AlPase®] B4 ®7} 9le-g Hastn ol2g F-27)
AL 3] 7% Y 53 Ao 3 Foll Fe
1= Hog Raspgich B AdedE 4 A
743t &Ajo] Jebhdm, @i

7)ol 22 7FgE Aol 1}

m
3L o

=3
Ohashi(1971 & 1972)% % =z Av)7e
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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 ’

B

2]3} Trichomonas vaginalis®} T. tenax?] dense
body$} phagosomes| Aej¥x 7|Fs S
Age] glE AcPased] EEo| tsle] Buslgz
d]. T. vaginalisel A= Autophagolysosome,
Lysosome, Endoplasmic reticulum, Golgi
apparatuse] #¥3}%1. 53] Autophagolyso-
somesl| A 7Pt 74 WAlol ehdrkn wustel
t}. T vaginalisol 4] AcPase?] 4] magnesium
chloride2] 7)ol 23] ZrpE]=& oot 74 7}
@ B4e pH 509 o A=A & APl
% pH 594 7§ dbgo] vieht fAbgk Asr}
viehdel, dizAlde g oA A]l Oxalic acid2 A
Aelgk we 7|A-E PR W g ez Ay
73} wkgo) vehta] opghet.
Neumann(1968)- AcPase2} AlPase’} 5&
% zAo| ael A pH7F A2 o FHAR
ol ZAs1 ddx $3I . McComb
al.(1979)& AcPase?} AlPase’} 7] BolA %
o] & Zol| W E7} HZ AbolsiA viehdria
»ysieich Kang et al(1990)c] A el A xA
oljA] ¥4 A& AcPases} AlPaseol| thate} pH
odeke TAY AR T4 FAES] pH EHS Z
e FRe) Hiet BASE 29 714 (origi)el o
2 #d pH7} th2o] buffer F7 R 71l whet

2 8 do oy
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AE thEds Buslg] ¥, AcPases] A pHE
5.29 3, AlPasex pH 7.8¢4] #39 o] 1}
shdely wrsiec, 2 AR E Hold B gt
Ao} fA1e AE dgev, AA HF pHE=
5%t

2 AFAANS 2P, Ao A7 B4
AlPase¥t} AcPase?] #io] 7bstgla, | df-3o
Az AlPase®] ZAeo] 751A Jehdd. 01" A
SollA Aol Zd{-E2 g5 s8] pHel
22 FAE7 vt #AYEE Axr) A et
v Al s A7,
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Localization and isozyme patterns of phosphatase in Fibricola seoulensis

Department of Biology, Gyeongsang National 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 control. 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 acld 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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