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Table 1.

iE B

WmEHE (RTEHRER)
A 208 =Z#H)
BT, #iign b oosE vz, amylase OO LS
13 Table 11278 L7cBRiC & MM AR RIK & 2 i
iz, glass homogenizer T homogenate 5. Z D4 D
% 16,000 rpm, 30 Z73E.00 700 U7z B % crude enzyme
L L7z, amylase activity # %2> J54:i% Table 2 Ok
Thd. ThOLEEL LT Merck i 1.2 % soluble
starch # 0.5ml, crude enzyme % 0.5ml, veronal-HCl
0.17 )% 2.0ml >TEL, 37°C T10~304y inc-
ubate +%. Z ORIRIC 5 % DORiEEE 2.0ml iz, Z
iz 3 — FEEik 0.5ml iz, Eic 0.5M offikz
Mz TEEMN100ml 12/ 58kicT 5. 2oL 0% 620
my THRELEF TEL S,

8K plate iz amylase ¢ zymogram % {E % H#Eix
Table 3 T3 %. Difco, noble ®%EK 3.5¢, hydro-

Preparation in amylolytic enzyme

Ascaris whole worm
Muscle
Digestive organ
Reproductive organ
Anisakis whole worm (larva)

Addition of double volume of 0.9 % NaCl solution

Homogenate with glass homogenizer

Centrifugation at 16,000 rpm. for 30 min.

<N
Supernatant Sediment (enzyme)
Table 2. Colorimetric method of Tabl 3. Preparation. of amylolytic zymogram

amylolytic activity

Substrate--1.2 % soluble starch (Merck) --0.5ml
Enzyme 0.5ml
Buffer: - - - veronal-HCI1 (0.17 p) 2.0ml

Incubation (at 37°C, for 10~30 min.)
)

Addition of 5% HeSOy4 - vvvvvv-

Addition of iodine solution - -« -« -

.
Dilution with 0.5M NaCl to final volume-100 ml
2

Measurement with spectrophotometor at:-620 mp

Agar (Difco, noble) 3.5g

Hydroxymethyl cellulose- - --1.0g| Agar plate
Veronal buffer (pH 8.6) --250ml| (1.5 mm thick)
Aq. dest. 250 ml

2
Electrophoresis (100 V, 40 mA, 60 min.)

Incubation in various buffer solution containing
1.2 9% soluble starch at room temp. for 10 min.

1
Incubation at 37°C for 30 min.

Staining by iodine solution and B. P. B.
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Fig. 1. Relation between pH and incubation
time (Ascaris body fluid)
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Fig. 2. pH relationship of amylolytic activity

(Ascaris)

xymethyl cellulose 1.0 g, veronal buffer (pH 8.6) 250
ml, 7KK 250 ml DEIE DL T agar plate RIC)EE
1.5mm OWEEES. € LTHMIC crude enzyme %
BT 100V, 0mA, 60 HRBRABIZATRD. £
D% 1.2 % OFRMENY % & Te buffer solution Hjz ikl
T 104334, iz 37°C, 304y incubate L, IT— K&
& B. P.B. TRERIEMEKOEA OB % B4 O plate |
TLBRS,

= B O R

1. enzyme DPEIR

Table 2 THHE L crude enzyme } buffer & % 37°C
T incubate -+ 2K % 10 1% 30 43 & L 7228, # D&k
ExRLb o Fig. 1 Ths. % pH @ buifer i T
{RIEH 7> amylolytic activity # ;% & 30 4y incubate 3
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pH relationship of amylolytic activity
(Anisakis larva)

Table 4. Locarization and relative activity

of amylolytic enzyme

Optimum  Active

Enzyme source Activity L pH range
Ascaris body fluid 100 5.0 4.0~9.0
Digestive organ 50 7.0~8.0 6.0~9.0
Muscle 26 5.0 4.0~9.0
Reproductive organ =0
Whole worm 42 5.0 4.0~9.0
Anisakis larva 4.0 &
whole worm 10 6.0~8.0 4.0~9.0
Table 5. Zymogram of Ascaris body fluid
No. Fraction
I: 2 3 4 5] 6
1 8 + aF ac
2 A +H -+ + i +
3 + + + + +H +
4 3 H+ oH# o+ o+ 4+
5 it + - + +
6 2 H# HH =+ + Ht s
7 n #oo# o+ o+ W H
8 # it iy
9 n e + 1 H
10 7 + o+ o+ H o+
TR A EFSIciNtse s 2 L 2R Le. DMgiEER
37°C, 304y incubate 4 % 5k CllE Lz, Wil b 4% #H 5k
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OfHE T @ crude enzyme iz oW T pH & amylolytic
activity & & H# L7z Fig. 2 Th 5. e & 2 lfk
O pH 5 oFTiC i pH b v, KRS
X6 OHICTNBNKES OFicH 5. L LIS
&> amylolytic actiivty Dt pH 7 OFFIC B E
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Table 6. Zymogram of Ascaris and
Anisakis larva

Enzyme source Incubate Fraction
' PH 1723456
Ascaris body fluid 5 S e e o
{ 7 4+ H o H
9+ o+ — — f+
whole worm 9 Ol R ol
7 4+ - — H -
9 o m= == s S =
muscle {5 ST EN E N < I
T el i
gl | T e o e e
digestive 5 — T oh e P
organ 7 — e Lk L
9 =) = et
Anisakis whole worm 5 + 4+ - — 4+
(larva) 7 — = o b L
9 sl i R

ARERTNS.

i B DZAERE B Y Anisakis Sl o iz >,
amyloytic activity M X & optimum pH K& OEF] pH
WER U702 Table 4 T 5. 1EME T AR
100 &3 % LB 50. i 26 T AJEERIC 13FAA EFR
W HNIEV. —F5 Anisakis i ORIHIHE OIEMEEE 1 10
Tdhd. Ei pH ZRRO HTH5MEM pH ik
TSRS 4~9, VHILE D 6~9, SlfkihtiET 4~9,
JEMRA~9 Thotz. Anisakis FmiiHiEEES pH %
H4~9Th 5.

2. zymogram

JeR plate RICTERIKEN L7z 4D zymogram |23
7 % amylase {EMED 4yHEICO T MR AREK O L D1
Table 5 DfTh 5. D HHEM 4 8 & BRI 2 HEo
TEEZ RS R DS, Table 5 0 Biclih O EEI
IoTHORESLREBL, RCERCTVBEHADL
»5. Fig. 408k, 1, 2, 3, 4, 5, 6 DELICKSY
T5&, Kk B. P. B efaic X 5 BAOWMIc—F L
T3 Z Lbhs. Table5 T3, 4 DILEDKIT T
L0, 6DWMORIFITVELDEHB. 1, 20
ERALITARV amylase ¥E1E%E RT3 £ <, 5 LRV
EHAR OIS, Fig. 5T Anisakis ¥ih offiigic
ST zymogram % [FE#RIC{ESRL L7=. brom phenol blue
Yotz X AEA O EBRIC 48 L7z amylase {&MEDOENL
2%, WEmEEIC 6 SRR S e,

Table 6 TIifm DXL Anisakis )b
ST, pH 5, 7K' OFAE D zymogram % {E5T
R, IR TIE L, 2KU5, 6 OMALICIEMES TR,
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L2 LUE Tk pH 9 Tik amylase &M FHIH
v, ZHIZK LTS TREIEERTRTOR 2, 3,
4, 5 DEMEDOHA THDI-.

£ %

W H1 > Anisakis (B3 % isozyme DOWFE3ETIEH,
2z, Lad amylase @ isozyme OfhEij i o
Bbhsd., #HiZA =T ® amylase-isozyme 2o\
TROFRIC D XT3, FThbbBiRAlicikEish s
amylase A #fic A2, AP, A, A ZXRBIL, Bl
Hhxhs B, CH, DEO»REMSH, #4100 am-
ylase-isozyme #H LTV 5 L 5, FLT A2 Ab,
Ac, Ad 1% allelic isozyme TH Y, AL B, C, D #
L 1X hetero-isozyme DEAfRICH B LV 5. L AR
N®D isozyme FHHE Tix Fe& O iz 3t L TR XK
BRTHS, AL BREETIE hetero 0fRizdho TR~
DOHITFICH U TR RIEE R SR L ). EH O
W& Anisakis @ amylolase-isozyme DJ%#H T 1% 6 o
? isozyme IO FITE BBHZ L Ak, LHrLE
Hfiliz 4, Rl 2 © isozyme 2330 bz,

SEF IR B DR L AR R Y Anisakis
S AR &I >V T amylase-isozyme & L &7z,

1. pH ! amylolytic activity & OEGRE LHR3 L,
Wl sh e & 2R o <X pH 5 oFTicEE pH 23
HY, {EH pH ik 4~9 Thote. MmMLE 0B
pH % 7 TIEM pH IR 6~9 Thotz. —F Anisakis
SibdlhiE o = pH 134 L 7 02 BT I peak A3ER
wboh, EA pH it 4~9 Thor.

2. &KX plate T EXUKENET zymogram % Rl
T2 &, BN 4, BEREI2 o isozyme 2D Bh
%. & L CTK{K brom phenol blue #uftiz X 2HH DY
BRI —F LT isozyme BFEFEL TV 5. Wilshfko{E
HENPFED LN, 2 HFFO isozyme O KEREL T3
BRED 5.

3. Anisatks ¥k @ amylase-isozyme 3 il ik
bOLEPUTW 3,

ABFGE 13 Wk 8K % PR I A 2R il s /N R B B
ROWMRHICL b0 T, ZCB#HoBEEXT 3.
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ON AMYLASE-ISOZYME

Masaakl TANIGUCHI
(Department of Parasitology, School of Medicine, Gifu University, Gifu)

In the previous work (Taniguchi, 1966) the author reported that larval Anisakis (Type I)

from a horse mackarel and Ascaris from man and pig share a cross-reacting antigen.

The

present work deals with the occurrence of amylase-isozyme in Anisakis extract, resembling that

in Ascaris extracts in the pH range where it is active and in the pattern on their zymogram.

Results obtained are summarized as follows :

1) Amylase activity in the extracts of Ascaris muscle and its whole body was observed

in the pH range of 4.0-9.0 with the muximum activity at pH 5.0 while that of its alimentary

tract was in the range of 6.0-9.0 with the muximum activity at pH 7.0.

In the extract of

Anisakis larvae it is demonstrated at the pH range of 4.0-9.0 with the maximum at pH 4.0

and 7.0.
2)

The fractionation of the extracts showing an amylolytic activity was carried out on

agar plate by electrophoresis technique. in veronal buffer at pH 8.6 for 60 minutes at 100 volts.

Six distinet protein systems (bands) stainable for brom phenol blue in Ascaris body fluid and 6

in Anisakis larva extract were shown on the plate.

zymogram were found corresponding to each of above-mentioned protein systems.

Six bands simultaneously detected on the

Some of

the bands on zymogram as well as those in protein electrophoresis of Ascaris body fluid

occasionally failed to appear on the plates, which may presumably due to the variety of worms

used.
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