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RN B (Ascaris lumbricoides suum) DREEHEH OF%
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IoTRIENICHRE SR TV 5 L, BlicgomEdc
IoHERALNE. BFTI/IREDL (1954) k5T
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WEPFEELZOLDOREETH S L ELFDERET
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HEOWHA (1964) 1 IAREEOHERE Y #HFIZIX po-
lysaccharide # 73+ %5 LV BERIHEELEVETH
5L ) FERPEIN, KEEDOHTTO protease DFF
FEDZEITE 2HUTHY 7oV, FFIRPEO DT H
IR DOFIERE /# & amylase 21N esterase % &ie5y
FOMEBRIZ SV TEFOMAE B0 TR T 5K
ETH5.

EEBHIE
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hadex IZ X 2K R LEIC L B0 3 5% Fv -

% 1ITEREEERIR O E L LTl B ES TR L
TR O DHERT B A A FRAY R K TEUEIE, Wik o
EROEXICHAEANT, E—p—D LB UETT
B s e e 7c. 1 PRl B & Kk 6~10 ORI
B bhsd. ZhEZHEEE No. 2 THEBL, 0k
REBIEE V55413 Table 1 ITR+iBic o8&k
HREAOLHEIZ->EF amylase, esterase &N anti-fungal
activity % L &7z,

amylase activity OHIEITIKRFRG K Gx B izl
EEHE GRIE, 1957) 24T/ o7c. ZOHEBERKROET
H5.

a) BRI : B8 % FEICK L 2 fECmIR Lz b
Dx . b) HEIKR (1.2¢/dl BHEIR) - WIERE
(FvAEFEKK1H) 1.2, REFMRO.1g icPREDK
EMZTHMRE L, ZhIZBE 70~80ml # i ¥, #
5 kAR T L, =RIC HG Lz #hAkx mxT
100ml & L7z. ¢) Lugol %##&(0.026 N) : I 1g, KI 2

Table 1. Analytical method of Ascarid
body fluid.

body fluid
filtration

put into Visking tube and dialysed with distilled
water for 48 hours at 3°C.

centrifugation

l [

sediment supernatant
F3

resolved with 0.85 % NaCl

centrifugation

sediment supernatant

adjused to pH 6.75 with HCI
kept in refrigerator

centrifugation

\ I

sediment supernatant
F2

resolved wit}I 0.85 NaCl

centrifugation

sediment supernatant
F1

g Z/KICHAAEL T 300ml & L7z d) 5% H.SO. &g
e) M/15 etz pH 5.0.

MEROBIES X LEORLENE Y /KT 10 ff IR
LEFNFN10ml O A ZR2a_42 0ml, 1ml, 2ml,
3ml ZU5ml 2V, Zhic2ml ®5% H.SO: i1z,
2 Lugol #IE 1ml FUVKEMNAZ THEE 100ml &5
5. BERIEESRE L T620mpy THIET . BRERIZ
Beer DERNICHRECERR L D72,

EESRIEME O WIE T FEYR 0.5 ml e OVBEREIR K 0.5
ml iM%z, ThzTFw37°C KEDHTRL. Thic2
MR OIS SE % 0.5 ml nxEfL, 37°C 304
FREIE T 5. IEHREHIC5 %H.S0: 2ml Zinz
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PH # 2LITF & LT BEEIER o7& kL, S5k
Lugol ##& 1ml XUVKk%E Mz T100ml 243, —F
HEOADL vt » (H.SOs, Lugol itk K UK) # 1
D, TREHAOHBLE L, KiKE Blank & LT 620
mpy THAALT. BESRIEHEETROWSEEH & 3o
HEXBTEDOELEETMEMEL L.

esterase acetivity DJfE|E p-nitrophenyl acetate #
FE L L7z Huggins O Lapides % Hv 7z, HE
& LT L7z p-nitrophenyl acetate MDJEEEIL 0.333
micromole per ml & U, EEFERIIAHGREKTS%
& L7 AR o 458 & v 7z BESRR 1 ml, pH
7.0 ® M/15 phosphate buffer 2 ml, 7&#7k 5ml # Z ®
NEFFTHZ, 14f25°C THHRL 2% 2ml OFE%
MABESBICEDEAES 400 mpy THIEL, 25°C 20 5y
BRUEE 2 JIE L, R EdhiC X Y 8 L 72 p-nitro
phenol MEZRD . WML L TRBRERE AL VE
BEOVTRICEHTHEL, HADHRIC L )L 7
p-nitrophenol @ ft & ROWH OENBEZIEHICL>T
JEHE L 72 p-nitrophenol DL L7z,

TIEBEIEROHIEIREHZT S (1963) DBz fE Tricho-
phyton mentagrophytes 2N Aspergvllus fumigatus
v, X h)—ILo Sabourand FERREHIIZ AF S+,
H#8 HEOWE LA HRIEESEEHTL, 37°C T
BIEE L T 30 4y~ 8 LANIC lysis #2472 Bk L
H 7z,

5 BR B ##

i A fEi 0 &4 800 amylase, esterase MU anti-
fungal activity {EF O#HE % (%1% Table 2 ©#1< TH >

Table 2. Relation between anti-fungal, amylase
and esterase activities and dialysed
fractions (Fi, F,, F3)

Fraction
Activiy F, F, F,
Amylase activity - — o
Esterase activity — — 4
Anti-fungal activity — + =

7o, HiD 2 ORERMS 3FOMICEFRORVZ LKL
NThH5.

amylase DORIEIZHEST S % DEEFRIER ORIz ST
=i pH K OEMERE & (RIEHEH 0 amylase Hfr iz o
WORD 7ZFERIT Fig. 1 RO 2 IR RENBEET, TiF
pH X5, FEREEX 37°C T amylase Hfif | 45~135
HAL (B T0HAL) TH B (Tabled).
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Fig. 2. Amylase action of body fluid of Ascaris

lumbricoides at varying temperatures

Table 3. Amylase unit of ascarid body fluid

No. 1 20.8 unit
No. 2 79.6
No. 3 66.8
No. 4 2.8
No. 5 56.6
Average 59.9

1 unit of amylase activity is defined that
100 mg of ascarid body fluid hydrolyzes 10
mg of the starch

esterase |22\ T amylase DA L [FERICER pH
M OEEIERE L esterase B & RO IofERI1% Fig. 3 &
U4 OfT, Eil pH K OERRLE <>\ Tk B fE
EHEL» O, TDZ kX Huggins et al. (1947) H, O
TwamL, 7an Yl X OEIE T paitrophenyl
acetate D HRGEPIERIC WML DB, TOERT
o< pH 7.0, {BEE25°C 2HVARERE Rok. &
DRREIZ >\ T Huggins et al. (1947) DFEFICTEE
L LT p-nitrophenyl acetate % F\ 72FEBRD 5F— & —
BREhTRL, XETOH pH 7.0, BE 25°C L L
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Ascaris lumbricoides on p-nitroph-
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Fig. 4. The effect of pH on the rate of enzymic

hydrolysis of the p-nitrophenyl acetate.
TREIN TS, IR D esterase JEHEL L TOZ
DHETIEE LIEMERER L T HRETH 5. esterase
BfL L LTiE 9 ~26 WifiZ (F 15.4 Bifr) DERE S
7= (Table 4).

Table 4. Esterase unit of ascarid body fluid.

No. 1 26.0 unit

No. 2 9.0

No. 3 9.2
Average 15.4

1 unit of aliesterase activty is defined as
that amount of enzyme liberating 1 micro-
mole of p-nitrophenol in 20 minutes at 25°C

Sephadex G-75 12 & % K&K D 445&10 amylase,
esterase Jz (N anti-fungal activity 12 2\ T EERFEE
FKROBETHS. FHFFH (1963) DHEIZHEV Sephadex
G-75 #$8{4 & L7z column chromatography |2 X V #572
#47#) D amylase, esterase JEMEE KD DA Fig. 5 &
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Fig. 6. Relation between aliesterase activity
and the protein fraction of ascarid

body fluid with Sephadex G-75

W6 T 5. anti-fungal activity 1% 275 mp WRILERER D
BIRCHEETS b LT, ZOFERIE amylase
TEMESTE) L e D, esterase TEMESIEIL £ O—FITIRLE
THRERL Lok

WA AR O #EE L4y I o\ T anti-fungal activity
BETAEWMSEFRA L. T (1961) i b ek o
BOSGHEITR, FLLT Sraw=7.8s KU Spaw
=1.6s D2 o0FERELh ZLERE L. EE
XA > Sephadex G-75 1 X % or#lns b BWEMERS &
LT, TORBELFEED 2 0S8R EHNIZOT,
‘H3Z 40-P % v THRIRIE % R & U 0.85 % NaCl i
T2f%, 41, SAECRAMINLIZL D% 10ml 56 tube
A 40,000, p. m T 1 REHERLEITRV, LRED
51lml kX LV, 0O FH5ENTH>\T anti-fungal
activity # 3R 72fEFIT Tables (1~4) DinEFER L /5
.
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Table 5. Relation between anti-fungal activity ZZ CHlrHEE R (B2 UCA-1HD) #FHvwT8

and ultracentrifugational fraction ERROBIEIIC S\ T SN e RAT-FEE S, 135

1. 100 % ascarid body fluid (40,000 r.p.m., 1 hr.) i, S; 13EED 2->DL5E % BT, Fig. 73+ 0B o®

Time till Fagiion &R LA R OB HERL 8 4 TREITFEH 18°C T

ositive iE i 2 R BTk Ci—
e s 405 6 7 8 o 10 B ESRERMREETURCHT ORIHE LK
: 4 B 7~ - T DY P I 2

BlE — + &= & — = = &= % B BT R G, %b'C_O.)n':?—j%k 40 .P 12X %4538

o + H H H + + + MW DFER L 2 H# L7z FC, anti-fungal activity (2S:i2®

1Y/, hours + # H #H H H H H# H# - ey e i 2
4 }'210111‘5 TR TR IT R TR} “'H’ WO J?’*ﬁ{f#_ 5. jifz‘iﬂ%{&@ﬂ*ﬂ%ﬁ&u BiF5 &mﬁhﬂi zL

5R7DOMFig. 8 TH5. ZOFKEDRT L DI 390~

2. 50 9% ascarid body fluid (40,000 r.p.m., 1 hr.)
Time till Fraction
positive
activity 1 2 3 4 5 6 7 8 9 10
/2hour — — — .= — = = = = = “’Z
b hony — — — — — —= — — — + S
lhour &= &= =4 == == == == = = 2
Lahouty — — = — = == & o 4 Hp &
2 hours + £ + + 4 4 4 W W
3hours + + + H +H # H i i
3. 259% ascarid body fluid (40,000 r.p.m., 1 hr.) :
300 350 400 450 500 550 €00 800 1,000
Time till . Wave length (mx)
positive Fraction Fig. 8. Absorption spectra of Ascarid body fluid.
ghiyily 1 4 & % & € 7 B % W (1 : fresh, 2 : kept in the refrigerater for 3 days
IERHoUE == = = =) = = = S ° . :
P — — = = E e e e at 8°C, 3 : treated under reducing pressure)
1 hour I e i , 55 -
Thlouis — ~— = o = i e A o 420 my (Soret #r) ORICHRILIEZFD b, EIZ
2hours — + £ £ £ + + H# # {if 540 my % UF578 mp 12 Fig 9 1SR+ E A 589
Bhours — = 4+ + 4+ + 4+ 4+ H# H# my K& my (2% Fig AR AN E WL AR
bhbd. TOZ Lix Davenport (1949) DOIREITH 5 4N
4. 12.59% ascarid body fluid (40,000 r.p.m., 1 hr.) B o (REEFRHIC hemoglobin @ fFfET % T L &k
- - ALEBLDLEZONDS. BICZOREE L Tablel iz
Tm.lf? till Fraction .
positive Bl BT B & & R OWHERLE 2L TRZ & Fi (Fig. 11) KU Fs
tivit 2o
oabn i (Fig. 10) 01 Soret HATD Bh2DILKL, Ficid
Vshow = Z 2 2 2 2 Z Z I I #<@mobhmv. —F amylse, esterase OIEHER Fy
11‘/};?‘” T s B . :_{_ IZDORFFELEL, anti-fungal activity (X F. ICDOREFEET
ours — — — — — - - — — o
2 2hours - - = = - - - 4+ + H# B LLEZT,EBELOECES S OSEEILTOE S
3 hours,. — — — — — — — &£ £

Si.2ows=7.8s T anti-fungal activity 3% % 2y &2 —E

Fig. 7. Ultracentrifugational analysis of ascarid body fluid

(12.5 % ascarid body fluid, at 18°C, time between exposures 8 minutes)
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Fig. 9. Absorption spectra of F; in Table 1
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Fig. 10. Absorption spectra of Fs in Table 1

ERCRE A A=Y (B
i &

W AR OBLIEE activity #fF T 5478 L, am-
ylase, esterase ¥ &tr4yi#l|% Visking tube % Fv725%
HTiE, Sephadex G-75 % Fi\ 724y #k K OO 5y B:
THIBHRE L IR DR R & 572

1) HEHE activity #3558z Visking tube %
R THIZKICS U TEITT 5 & NI OBy S e 4T
L, BicpH 6.75T3°C FTLHKEFETZ L, Zo L
HHENCFATT 5. amylase, esterase # 271245331 tube
ONIET EFESEICH 2T, HiHE 2 RBRBETHEL
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Fig. 11. Absorption spectra of F; in Table 1

7ofESRE, amylase BfTi% 45~135 Bifii GE 70 Hifir) ©
» Y, %#F1x Huggins & Lapides O CHIE L7-fEE 9
~26 B (S5 15.4 Bifr) TH o7z,

2) Sephadex G-75iC X % 4y#|TIZHIEE activity &
BT 55#0213 amylase, esterase DELET 5.

3) LA (HSE 40-P) % FV-T740,000 rpm, 1%
MR E (TR, ZEOQMERB TN, ZOHE
b HIERIRICHIEH activity #7635 45#121% amylase
esterase 2NRTET 5. AT HBAEIREE LY 2 >
SIBTOMELE. B1SBIEATE 2 HBIREAT
bV, TO2HFEHSNFHITHEL T, FITBIEIC
X oE L LR, EREEREZ AT S 58I
Soret #4372 <, amylase, esterase JEMEZ 35 SEz
1% Soret HiH 5. HELEICEL D St OLBIL UEHT
HEIC X 5D EiETHIC haemoglobin #EW/EBNFET
DR L.
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ON THE ENZYMATIC ACTIVITIES IN ASCARIS BODY FLUID I.

YOSHIO HIRAOKA
(Department of Parasitology, Gifu Prefectural Medical School, Gifu)

Anti-fungal, amylase, and esterase activities in the fractions of Ascaris body fluid prepared
by means of dialysis using Visking tube, column chromatography by Sephadex G-75 and ultra-
centrifugation technique, were comparatively studied in this paper. The results obtained were
summarized as follows :

1) Anti-fungal activity was detected in the sediment by centrifugation of dialyzed body
fluid in distilled water for 48 hours at 3°C. Tt was also recognized in the supernatant of 0.85 %
NaCl solution containing the sediment which was allowed to stand overnight after adjusting pH
to 6.75. On the contrary amylase and esterase activities were found in the supernatant (F3 as
shown in Tab. 1 in the text) after centrifugation of dialyzed body fluid. Average activities of
both enzymes in this fraction were 70 units with 45 and 135 units as both extremes by the
iodometry and 15.4 units with 9 and 26 units by Huggins and Lapides’ method respectively.

2) Anti-fungal fraction separated by column chromatography using Sephadex G-75 showed
both amylase and esterase activities.

3) Anti-fungal fraction prepared by means of ultracentrifugation at 40,000 r. p. m. for 60
minutes (Hitachi 40-P) also demonstrated the both enzymatic activities. Ultracentrifugal analysis
on the body fluid diluted at 1:8 with 0.85 % saline, resulted in two fractions, the one was
vellow and the other red in color. Anti-fungal activity was demonstrated in the yellow fraction
but not in the red one. Spectroscopic comparison of these with those by dialysis technique
indicated the absence of Soret band in the absorption spectra of antifungal fraction (F2) at
visible wavelength region and presence of it in those of both enzymatic activity fractions (F1 and
F3). The hemoglobin-like substance was spectroscopically recognized in the red fraction and

fraction 3.
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