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2) Alkaline phosphatase (0|3} Alp)

Lojda et al. (1979)P0] 7]<8 o g T4 7
AE sttt vhgH 2 Fast red TR salt (sigma)Z&
0.2 M Tris-HCI (pH 8.5)° %<1 ¥ a-naphtyl so-
dium phosphate (sigma)& 3 7}sle Za)Al17] B
NaOHS} HCIE o §3}f pHE 02 2% F ojz}
A7} 4ColA 24X 2F FF WEAIA BAaE B9
sttt

4. Loff thet Ea0) ohE T
Tl

%9 2 2 E L 0T 77} 2%, 4z,
62, 82, 10%, 12x0A 9l -3 xS
33 709 A|EE geld $£U3F 12% native
PAGEZ o] £-3}d 15 mAd A 247 308 A Al
ZAt}. Lojda et al (1979)] o] ole} Alkaline
phosphatase & 28 A| Z] o}
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Fig. 1. Isozyme patterns of acid phosphatase on
the E. hortense. M, marker; E, E. hortense
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Fig. 2. Isozyme patterns of alkaline phosphatase
on the E. hortense. M, marker; E, E. hortense
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0 2 4 6 8 1012

Fig. 3. The stability against heat treatment on the
isozyme of alkaline phosphatase in E. hortense, he-
ating at 90 for 2, 4, 6, 8, 10, 12 second. O, con-
trol; 2, 2 sec; 4, 4 sec; 6, 6 sec; 8, 8 sec; 10, 10 sec
and 12, 12 sec.
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Fig. 4. The effect of pH on the activity of acid
phosphatase in E. hortense.
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Fig. 5. The effect of pH on the activity of al-
kaline phosphatase in E. hortense.

3. SpectrophotometerE o| 2% g4 T e| A

1) pHe| d&

FA o A3t Acp B9 A% pHE STF
(pH 2~6) Atol 2] 57) A& Fol|lA pH 5ollA &
Ae7t AY B30 (Fig 4). 121 AlpS] T4%

& 755 (pH 5~11) Abe] o) 770 BT FolAl
pH 9o A FAE7} A Y =t} (Fig. 5).
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Table 1. Relative amount of alkaline and acid phosphatase activity on the worm of Echinostoma hortense

Fig. 6. The effect of temperature on the activity
of alkaline phosphatase in E. horetse

Aot Bok-E W Acpe] Hu BAHEE= 7140152
ZA AT Alpe H 1w B 57} 189+£5.192 1}
Bl Alpoll ] o =& 24 EE e

Z3ol A Alpe] FHEE JeERE 9= Fast
Red TR Fd w2 724 (black) == ZAY
(brown)2. 2 T AT} (Plate 6). =, E. hortense
M Alpe) G4 =7t ZeHA vehile B9 &
3} 3 (intestine wall)®} A 3lzhfjo) T ad wja

2 e Fee 42% H-2)i2em, vitellaria 2
pharynx %= FA3¥H-2-8 VERW T (Table 1 2 Plate
57,8). 28] & Jﬂr EgRs of7he] okAdut
&2 299 o8y 28a GA B S
5 B3 (Plate 5, 7).

2) Acpel & x

Acpoll 74g G & Holxe ¥4 & 434 vy
asti o) 88 882, A% 281 49
FExlo]al (Table 1 2 Plate 1, 3, 4), 1 9] 2] 29
s SANSS B e Alpoll A Rt okgh
S B
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Oral . Ventral  Vitelline . Tegments
Phosphatase sucker Pharynx  Intestine sucker follicle Ovary  Testis eggs of surface
Alp + + +++ -+ ++ - - - +
Acp - + +++ - - - - - +
=+ + +, intensively stained; + +, moderately stained; +, slightly stained; —, non stained
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I 7 240 wE A EAL delstE Ao
Zg3stcly 519 Th Ma (1964)9% 7+E
Ha 22 38HE AFA Aprt A S
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phosphatidylserine, phosphatidylethanolamine % 8%-&
AEHAHL BastHA dpd oz QA9
A AGAR Brhe 14T A X Qo)
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o st 71 4Fe) 2Yo] TEeE Alpt Acp
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a3 ol @ Fx7F A £8 7% % s A
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A% ekzbe] AT E Xt} (Table 1 2 Plate 5,
7, 8). 53] &3l@olA g B4 E B A
Fujino ef al. (1983)%0} B 113} F. hepatica, Huh et
al. (1990)"Y0] B 118 N. seoulensis L Davis et al.
(1969)"0] Y118} H. mediplexus 3-%2) Az} 2
2 ANE Bol1 Ut o) 2 E vl B4
& 2 u) E. hortense & A23A S FAHo=w
B4 g wjdz 8ol Qe vt EAZEN 3 B
vl 9] 7]5e) gd] o] Rojx 1 gl S& Ve =
Aolebn A2rach w8 F93 E3) 29D Q)
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AlpZ pH 822 HA&3AS o Hdl 4L e
Wworn FA4S Hole A 25 0T 3t
Ak B AFAME 17195l o 9 9L K
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Plate 3. Gomori calcium counter stained on the adult worm of Echinostoma hortense (100 X)

Plate 1, 2, 4. Histochemical localization of acid phosphatase on the adult worm of Echinostoma hortense, the
area of positive reacted (arrows) in the worm (Plate 1 & 2 40 X; Plate 4 100 X). EG, eggs; EO, esophagus; IN,
intestine; O, oral sucker; T, testis; V, ventral sucker; VI, vitelline follicle.
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Plate 6. Gomori lead nitrate counter stained on the adult worm of Echinostoma hortense (100 X)

Plate 5, 7, 8. Histochemical localization of alkaline phosphatase on the adult worm of the area of positive
reacted (arrows) in the worm (Plate 5 & 7 40 X; Plate 8 100 X). IN, intestine; PH, pharynx; T, testis; V, ven-
tral sucker; VI, vitelline follicle.
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=Abstract=
Characteristics of Alkaline and Acid Phosphatase in Echinostoma hortense
Yong-Suk Ryang®, Insik Kim, Jee-Aee Im, Sung-Gu Kang and Ju-Youn Park

Department of Medical Technology and Institute of Health Science, College of Health Science,
Yonsei University, Kangwon-Do, Wonju-City 220-710, Korea

This study was aimed to investigate the enzyme-histochemical localization and characteristics
of alkaline and acid phosphatase extracted from adult of Echinostoma hortense. Using the Gomori
calcium stain and the Gomori lead nitrate satin method, we found that the alkaline and acid
phosphatases were localized mostly in the intestine, vitellaria and pharynx of Echinostoma
hortense. The three isozymes of alkaline phosphatase and two isozymes of acid phosphatase were
separated from Echinostoma hortense by electrophoresis. The isozymes of alkaline phosphatase
were 145.9, 207.5, 220.8 kDa and the isozymes of acid phosphatase were 179.5 and 209.4 kDa.
The activity of alkaline phosphatase was denatured completely after heating at 90T for 12
seconds. The optimum pH and temperature for activity of alkaline phosphatase were about pH 9
and 40°C, while the optimum pH for activity of acid phosphatase was about pH 5. The maximum
activity of alkaline phosphatase was at 189 unit, but maximum activity of acid phosphatase was at
71 unit. As the result from above, we observed that alkaline and acid phosphatases funtion mainly
in the alimentary tract and vitellaria. Echinostoma hortense performs the parasitism in the intestine
of host by using proper isozyme of phosphatase.

Key Words: Alkaline: phosphatase, Acid phosphatase, Enzyme-histochemical stain, Isozyme
pattern, Echinostoma hortense
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