(FAmPHE H14% 55 465-489 H

1965)

i R R IPE R R O YR 1R R DTSR (2)

]

J

5A

W B K R SR AR b . (R REUR)

(1965 4 6 H 12 H Z )

FHTHELRT, WRAEERD Visking Co. #, +
BN F 2 =TT KB BITNIE OIS T IR R
M (fungilytic action) & 2BRPTFAET 2FERE

Liz. ST ObBoysE| % EWEEeyis, Penicillium
sp. E % O IREHERS &, BWEARKAE TH B

activated triglycerid % HE & U 7z in vitro BT 5
lipolytic action Dk Y ff8 T EBR Lz FEE. hpisvn
B, FE pH, FIRIC X% activity ®Z (k&S fungilysis
& lipolysis IZBVTHAT L7z BHRICH Y, HEOMHE
#J& LT, human serum, heparin, NaCl, NaF, hog
bile juice ZiFINL7cHA bFAE Rk EATRRERD
ZOMEMNL Y, hlsy#Hic LPL SRS FEL,
Z S activated triglyceride 1Z%f LT lipolytic action
ZH L, fungilysis IZIEC BRBEH 20 TRV LS
1THE L. ZThEILIZEND B ID, HEHR L
L T, CaCly, protamine, quinine, sodium taurocholate,
adrenaline %% 1t & A%/ HiET RMEIFv, 20
P M: % fungilysis & lipolysis @ Wi L » L & 7cfE
RILBOEE T, FD%ITHE lipoprotein lipase
(LI'F LPL L W49) (lipemia clearing factor) dFHZEM: &
RO E B2, &bl Nikkild (1958) 0 Hkic X 3
i b AR VE By # D Cas(POs)2 Gel W35 1 X D 431
L 7z partially purified fungilytic fraction (elute) (Z{%
17, MEVLE, FER, BT, trypsin ALEE, i pH,
Z HERRINO EBR %7 27 f5 58 fungilysis & lipolysis
T 2 EIFRER—TH D, WHEEEML LPL #
BV EEE, EoEEETRCIC LA R BIEAS
HERREEBOTI LB ET 5.
KR EDRE

D B1RCHCT, REHRO BRHFE kO BEICH
HT B L BT, KT, ©H (1965) A% HEHEAEED
lipolytic activity {2V T (1) THElc & Lzme 1
#Mol~0.05 zMol/ml @ glycerol @ £&-JELEEDS K S %%

BEME L.

2) Lipolytic action ®EERIz, HEE LTHEBTHE
HIE#SE &1k T & % activated triglyceride %, 10 %
ediol 1 + 7% albumin 4% 37°C TF iz 18¢fg
incubate L7z D& 7205, T 5 (1965) & 0 n
{ Armour Co. #! Bovine albumin powder (Fraction
V from Bovine plasma){%, Lot No. iz & Y A % A
ETD2UEPFEETZILOLH D, THEBIFICX VR
EHiskB DT, albumin g # Visking tube 12T,
MRS 3 LT 3~4°C Fiz 24 BT L, “h® 7%
T Bk, THEEEEA L7

3) HIEERIK L U< oMk isierb il g, imbfk
&g o> lipolytic activity iz2wT (1) Ic#ESh Ty
LIEFARY D B DT, BT L SR BEE, LRSS
#%& 0.1 M~0.4Mol, NaCl ¥ TR L7z. Cas
(POg)2 Gel W35 1T X% partially purified fungilytic
fraction (elute) ¥, HIREBREGE (2) OHFETHEEL
b0k, ZOMHEBESREKE UTHEH Lz, IhEBRSE o
activated triglyceride |2%}3 % lipolytic action I incu-
bation mixture ® NaCl J#EEAS 0.4 Mol D423,
LEVOT LR L FIEAHRRE & JH L7, elute @
activated triglyceride 12 5 3% lipolytic action 1A
HREE 0~0.3M J2i35hA ER—, Fh LhLo BT
activity (3% %, elute 1Txt3 5 EBRIZ, KRllDH5
A %%, incubation mixture DOEIEIEEE 1T 0~0.3 Mol
IZFfEE L7z,

4) Buffer solution @ lipolytic action (Z%}4 2% F4s
1%, Table 1 o<, #HHAEIED sediment fraction,
Cas(POy)2 Gel Wi35iz X % partially purified fungilytic
fraction & %12, Clark-Lubs buffer sol. 23f: % SR H3
B <, kT, NHs-NHCI, Sorensen, Tris aminome-
thane-HCI buffer sol. DIETH Y, %EFEDOEEFKGRIT
M VKT T5 %, Buffer sol. 125 1o, Fi
L T Clark-Lubs buffer sol. #ffH L7-. {HL, CaCly
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Table 1 Influence of buffer solution to lipolytic Table 2 Analytical method of enzymatic glycerol
activity of sediment fraction and partially liberation by lipolytic action of sediment
purified fungilytic fraction of Ascaris and partially purified fungilytic fractions
body fluid. (glycerol determination) of Ascaris body fluid. (glycerol determi-

nation) (revised author’s method)

Activity to activated triglyceride.
(O.D at 570 mp) Incubation mixture :

Fraction Buffer solution at pH 7.8 b
Clark- NHe o Tris Amino- Substrate 1 ml
Lubs NH,Cl P°TPS€™ methane-HCI Enzyme 1 ml
Sediment  0.050  0.042 0.023 0.007 pH 7.8 Clark-Lubs buffer solution 1ml
Partialy
purified 0.081 0.066 0.035 0.000 total 3 ml
fungilytic

Incubation mixture to lipolysis :

!
incubated for 2 hrs. at 37°C shaking 80/min.

added 5ml of 10 % trichloroacetic acid to 2ml

Subst}'ate 1ml of incubation mixture and mixed sufficiently.
Fraction (Enzyme) 1 ml
Buffer solution 1 ml stood for 30 min. at room temperature.
.mcub‘ated fo? Zbrs. at 37°C(shaking, 80/min.) fbipated (hy this Toyo Bar piper Mo 4
Lipolytic activity is shown by values of sample-c
ontrol of each optical density. removed 2mi from filtrate.

AhNEzER \o 3\ Tk, Clark-Lubs buffer sol. #f#EH$

i
added 0.5ml of 0.05 Mol sodium periodate and
mixed sufficiently.

LZLABRETHIOT, ZOHEAEIE NHs-NHCI buffer
sol. ZFH7z.

5) Lipolytic action {Z%}3 % 37°C FiZ®iF 5 in-

stood exactly for 5 min.

added 0.5ml of 10 % sodium bisulfite.

cubation OEFfIE, % 1B VTIE 1K THok stood for 10 min.
25, WEHAREREO lipolytic activity (22T (1) IZ# removed 1 ml from mixture.
s ; - A S
HOML, 2FFH incubate L7<HE7% glycerol DR added 8 ml of chromotropic acid. (4 volume of
BECDOT, §2WOERITRT 2RM L Lz 24 1}1 HaSOs+
. 1 volume of 1%
6) Glycerol DERIZE L |THE LicHEEE, 2L chrorLrllotropic y
fo oy P s 0, : B 1 acid.)
gud, Table 2 O FT>72. 4.6 % thiourea DI, placed in boiling water bath for 30 min.
Fig. 1, Fig. 2 o<, Lo #ls X Y, partially puri- aild
fied fungilytic fraction , {Thizst LTh, 0.5ml il R N e,
Db 1ml MBIV REFLEELONEDOTH 2HO added 1 ml of 4.6 % thiourea.
EERX1ml &L L. x7, Fig. 1, Fig. 2 o< in- read the optical density at 570 mpu.
. 0.3
; 92 \QQ\\ Semple
g Ry Con:r::\ 1-~: P
N
Control

400
Wavelength m&

Fig. 1 Absorption spectra of lipolysed solution by sediment of Ascaris body fluid
(colour reaction with chromrtropic acid by author’s method.)
== 0.5ml of 4.6 % thiourea
—— 1.0ml of 4.6 % thiourea
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“Du
B e, T
Control ~ < T D= =—o
-——TT~

Sample

Control
400 450 500
Wevelength mu

Fig. 2 Absorption spectra of lipotysed solution by partially purified fungilytic fraction of Ascaris
body fluid. (colour reaction with chromotropic acid by author’ method.)

Optiecal density

o
=

——- 0.5ml of 4.6 % thiurea
= 1.0ml of 4.6 % thiurea

" 0.1% Glucose
\ _—

™

N e & ——

Formaldehyde

Ediol+Albumin
= Sediment

400 425 450 475 500 525 550 570 600 625 650 700

Wavelength o

Fig. 3 Absctrption spectra of glucose, formaldehyde, glycerol, sediment, elute and activated

Uptieal density

triglyceride. (colour reaction with chromotropic acid by author’s method.)

. Mycobiotic egar

Myceria

of Penicillium sp. E strein.

400 450 500 550 570 600 €50
wevelength mi '

700

Fig. 4 Absorption spectra of fungillysed solution of Penicillium myceria by
sediment and partialy purified fungilytic fraction of Ascaris body
fluid. (colourreaction with chromotropic acid by author’s method.)
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Table 3 Relation between fungilytic action and lipolytic action by addition of Calcium chloride to
sediment fraction of Ascaris body fluid

Fungilysis to Penicillium sp.

incubated times at 37°C(hrs.) Lipolytic activity of

sed. frac. to activa-
ted triglyceride.

Lipolytic activity of
lipase to free trigly-

Final concentration

of CaClz (Mol) 1 A 2 :2Hs - 3-47:5. 8 (alytezol) ceride. (glycerol)
CaClz+ Buffer sol. e L S

0.4 Mol

Sediment+ Buffer sol. = il - 0.056 (0.D) 0.346 (0.D)

Segéflem%(.:fﬁfﬂ]g Y R 0.076 0.344
0.2 - = £ 4+ + H H # 0.080 0.375
0.1 el - - R 0.087 0.386
0.05 e I e i 0.089 0.369
0.025 — == + H i M 4. 0.094 0.339
0.0125 - — = 4+ H H# 4 H#H 0.089 0.381
0.00625 — — & £ + + A Hi 0.087 0.355

Buffer solution : NH3-NH4Cl buffer solution.

+ shows positive fungilytic activity.

About 0.1 ml of each sample was dropped on the colony of Penicillium sp. (E), cultured 10 days at
30°C on the mycobiotic agar medium.

Dropped solution was prepared by mixing 1 volume of sediment solution to 1 volume of pH 7.8 NHa-
NH,Cl buffer solution containing various concentrations of Calcium chloride andcontained 0.4 Mol

NaClL
Incubation mixture to lipolysis :
Substrate
Sediment fraction (Enzyme)

pH 7.8 NHs-NH4Cl buffer sol. +CaClz
incubated for 2 hrs. at 37°C (shaking, 80/min.)

1ml
1 ml
1ml

Lipolytic activity is shown by values of sample-control of each optical density.

cubation L 7% \ control T 3t LTI 4 < glycerol ®
spectra [XE8® b0l d, 2R incubate L7z
sample X Fig. 3 @ #in <, formaldehyde, glycerol @
spectra L[El—TH Y, Z hid,
lipolytic action 3% Y, ZAUC XY glycerol 23S
nicbnortEZzbh5.

7)) EHTE LRHESICBV T, HEE IR A
ey E & EF &%, fungilysis i &85 &, glycerol
BT S LEWAE LTS, HEFERTO mycobiotic agar, K5
7 H#0® Penicillium sp. E OFA I ETIE L
Bz pH 7.8 Clark-Lubs buffer sol. % 100 mg/ml
OENZ Nz glass homogenizer (2T emulsion #{EV,
Bl R A AR E Lic 5 200mg 12, Sediment 1
ml+pH 7.8 Clark-Lubs buffer sol. 1ml, Elute 1 ml+
pH 7.8 Clark-Lubs buffer sol. 1ml #Fk%Jnz, 37°C
Fiz 2 B5H incubate L, 10% T.CA XV BREHAL
721, M|z chromotropic acid {z X% glycerol Ffa % 17
Vv, spectra ZR®» B & Fig. 4 o TH D, fungilysis
12k Y glycerol MR &R . 8 Penicillium sp. E

sediment, elute $L(Z

(Bdiol)+Lipase of Pancreas

\\s—

Aetivity at 0.D

0.4 0.1 0.025 0.00625 0
CaCl,

Relation between lipolytic action and addi-

tion of Calcum chloride to sediment fraction

of Ascaris body fluid. (glycerol determina-

tion)

% mycobiotic agar |[Zi53T 5 &, i o glucose A%
glycerol 122z & h BT glycerol MFEBHE M5 D
T, £EE LV EHERSICEREL, KELLEEICT
KBREITOMR.
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Table 4 Relation between fungilytic action and lipolytic action by addition of protamine sulfate to
sediment fraction of Ascaris body fluid

Fungilysis to Penicillium sp.
incubated times at 37°C (hrs.)

Final concentration of

Protamine (mg/ml)

Yo 101 2. 3 4

5

Lipolytic activity of
sed. frac. to activa-
ted triglyceride

Lipolytic activity of
lipase to free trigly-

6 20 ceride (glycerol)

(glycerol)
Protamine+ Buffer sol. e
100 mg/4/ml _
dSedimentPBuHer sol. " - == 4+ H #H # H# #H 0.069 (O.D) 0.218 (0.D)
Sediment -+ Protamine+ Bu

S50 100/4 = — 0.004 0.217
100/8 - = = — - 0.004 0.218
100/16 - = = = = = = = = 0.006 0.217
100/32 = T A T 0.018 0.218
100/64 - - - - - 4+ 4+ 4+ H# 0.036 0.218
100/128 = =, =t s e o G o g 0.058 0.219
100/256 = = = E oA s 0.062 0.218
100/512 = e g el b i Al ofl 0.064 0.218
100/1,024 - = 4+ H H # # H 0.066 0.218
100/2,048 - = + H # #H #H # # 0.066 0.218

Protamine sulfate: Nutritional
Buffer solution :
+ shows positive fungilytic activity.

Biochemicals Corporation (Cleaveland Ohio) Lot. 8992
pH 7.8 Clark-Lubs buffer solution.

About 0.1ml of each sample was dropped on the colony of Penicillium sp. (E), cultured 10 days at

30°C on the mycobiotic agar medium.

Dropped solution was prepared by mixing 1 volume of sediment solution to 1 volume of pH 7.8 Clark-
Lubs buffer solution containing various concentrations of protamine sulfate and contained 0.4 Mol NaCl.

Incubation mixture to lipolysis :
Substrate
Sediment fraction (Enzyme)

pH 7.8 Clark-Lubs buffer solution

incubated for hrs. at 37°C (shaking 80/min.)

1 ml
2 ml
1 ml

Lipolytic activity is shown by values of sample-control of each optical density.

EEBRBE Q

B LHUCTIRE S, MR RISy ) & HEER T &
#%, PHEEHIE LT CaCly, protamine sulfate, quinine
sulfate, sodium taurocholate, adrenaline %% ¥&fNL,
Penicillium sp. E ¥REEIZHF 5 fungilysis &, acti-
vated triglyceride #J3/E & L7z lipolytic activity & -~
DR L 57z, incubate [ZFERFE DM Tk
Wm<HT, 37°C T, 1HEIREER 2 A\ 80 /min.
FNCHRE L, 2R incubate %47\, glycerol DiER:
Z1T\, glycerol OFEEEDIEA % lipolytic activity & L
7,

1) FEXPRED calcium chloride {iINIc 1T %, 1
R sy @ fungilytic ackion & lipolytic action
T BB RDOETH 5.

#EME % Clark-Lubs buffer sol. <1 5% +5 2
fungilytic action, lipolytic action fif#uiz %L T % pH
7.8 NHo-NH,CI buffer sol. %\ 7z. Table 3, Fig.
5011< , fungilysis, lipolysis 3£z CaCls DOz Ly

0.23 (Bd10l)+Lipans of Pancreas

0.22
e e e e e e e e e e ——————— e

0.2

(Ea101+A1bunin)+Sediment of dscaris body fluid

a
q
s b
% o0
H

0.03

0.01

1004 100/8 100/32 100,128 100/512 10072048 o

ag/m

Broksaici
Fig. 6 Relation between lipolytic acion and

addition of protamine sulfate to sedi-
ment fraction of Ascaris body buid.
(glycerol determination)

activate X7z, i CaCl: JEEE 0.025 Mol 2B\ T
1T activity 12 &< oo BHR LR lipase @
non activated triglyceride Z %5 % lipolytic action ™
CaCl: DREIT AT activate T 575 0.025 Mol Tk
HICHREE D inhibit & 38 7=
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Table 5 Relation between fungilytic action and lipolytic action by addition of quinine sulfate
to sediment fraction of Ascaris body fluid

Fungilysis to Penicillium sp.

incubated times at 37°C (hrs.) Lipolytic activity of

sed. fract. to activa-
7 ted triglycerid.

Lipolytic activity of
lipase to free trigly-
ceride. (glycerol)

Final concentration

of Qunin (mg/ml)

Yo 1 1Y 2 2% 3 3% 5

(glycerol)
Qunine Buffer sol. R T -
100 mg/4/ml
SEgdimenH—QBuffer s%l. 5 - - - + 4+ H H H# Ht 0.073 (O.D) 0.219 (0.D)
iment 4+ Qunine + Buff.
Bl 100/4 - - = — - - 0.007 0.249
100/8 e T T e R T 0.013 0.271
100/16 - - = = = = - = - 0.021 0.269
100/32 — = = = = = = E 0.033 0.260
100/64 - - = = - £ 4+ + +H 0.047 0.252
100/128 - - = = = = + H # 0.053 0.244
100/256 - - = = = + 4+ H 0.059 0.230
100/512 - - - - 4+ 4+ H+ H# 0.063 0.218
100/1024 - - - = 4+ H H #H i 0.065 0.216

Buffer solution: pH 7.8 Clark-Lubs buffer solution.

+ shows positive fungilytic activity.

About 0.1ml of each sample was dropped on the colony of Penicillium sp. (E), cultured 10 days at
30°C on the mycobiotic agar medium.

Dropped solution was prepared by mixing 1 volume of sediment solution to 1 volume of pH 7.8 Clark-
Lubs buffer solution containing various concentrations of Qunine sulfate and contained 0.4 Mol NaCl.

Incubation mixture to lipolysis :

Substrate 1 ml
Sediment fraction (Enzyme) 2 ml
pH 7.8 Clark-Lubs buffer sol. 1 ml

incubated for 2 hrs. at 37°C (shaking, 80/min.)
Lipolytic activity is shown by values of sample-control of each optical density.

Protamine sulfate @ LPL,clearing factor {244 % i
o.esf 7 e iz STk Korn (1955), Hollett & Meng (1956)
“~. Bz koTHRESh T 5. EHIHFLAM lipase &

S\_ (E4101)sLipase of Fancreas
.
»,

. Aty 7L 5y#)iz protamine sulfate (Nutritional Biochemicals
Corporation, Cleaveland Ohio, Lot No. 8992) % f& %
JBEE 12 T WL fungilysis & lipolysis # L 637,
Table 4, Fig. 6 @< ©, protamine (T4 {&iC fifhuic
%t LT% inhibit O ZEFRD, WEEDHKT &ILIT in-
hibit ®=R Y} KT L, fungilysis i3\ Tk, 100 mg/
1,024/ml 123\ TR EMIIFR LK T 5. lipolysis (T
BV TIE, 100 mg/128/ml TABIC E OHEETED L
100 mg/1024/ml TFA ¥, PAEMZIHET 2 DI fungily-
sis, lipolysis FLICHREL L 7z 8o 2. i, FEbAK
#, lipase @ lipolytic activity 233 % #8i% 100mg/
2.048/ml X Y 100 mg/4/ml O FEABPEICBCTERDH

(B@1014A2bunin) +Sedinent of Ascaris body fluid
—

detivity ot 0.b

—
—

100/4 10016 100 /84 100/256 100/1024 . °
e

o
Fig. 7 Relation between lipolytic action and addi-
tion of quinine sulfate to sediment fraction
of Ascaris body fluid. (glyecerol determin-

ation) HirmoTe.
2) FH % JBEED Protamine sulfate #RANCIBIT 3, 3) fExJEE D quinine sulfate RIMZHBIT S, Ml
AR R 58] fungilytic action lipolytic action Aty E o fungilytic action & lipolytic action
LILx T B RBIROKTH . T B EBIROETH D,
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Table 6 Relation between fungilytic action and lipolytic action by addition of Sodium
taurocholate to sediment fraction of Ascaris body fluid

Fungilysis to Penicillium sp.

Lipolytic activity of

Final concentration of Sodium incubated times at 37°C (hrs.) sed. frac. to activa- Lipolytic activity of
taurocholate, (Mol) ted triglyceride lipase to free trigly-
? Yso s i ils 2 8 4 él};cerol) ceride (glycerol)
Sediment Buffqr sol. - - - *+ 4+ + + 0.041 (O.D) 0.148 (O.D)
s+ e L R S 0.005 0.191
M/100 H 4 4 0.010 0.203
M/250 + ok e AE 0.017 0.201
M/500 = + # # # #H 0.026 0.185
M/1, 000 = AN N L 0.032 0.172
M/2, 500 - = = £ 4+ H +H 0.039 0.158
Sodium taurocholate + Buffer sol. HOH M OB W
M/100 H 4 W
M/250 = i e -dE HE e o
M/500 = 4+ H #H = W i
M/1, 000 = £ + # H H 4
M/2,500 T W |
+ shows positive fungilytic activity.
Incubation mixture to lipolysis :
Substrate 1 ml
Sediment fraction (Enzyme) 1 ml
pH 7.8 Clark-Lubs buffer sol. 1 ml
Sodium taurocholate sol. 1 ml

incubated for 2 hrs. at 37°C (shaking, 80/min.)
Lipolytic activity is shown by values sample-control of each optical density.

Table 5, Fig. 7 o< T, LS E 0 fungilysis 3
F U° lipolysis (23t LT, 4ffiz inhibit OfEHE % HD,
100 mg/1024/ml Tixfii b = DPLEMIIFR LML L.
WALk lipase 12%3 % 8453 100 mg/8/ml Thgd
activate X1, BEEOIKT L ILiC activate OEEIZ R
L, 100mg/1024/ml Tid%h L £ 0 I HETS. %
DFEFIX, LPL, clearing factor @ JHZEME, Overbeek
& Van der Vies (1955) DL RN BREERL.

4) FEAPEE D sodium taurocholate HEANIC BT 5,
UE] B (AR TL 58> fungilytic action & lipolytic
action ZXT5REIIRDOBRETH 5.

Table 6, Fig. 8 ®4n< T, fungilysis o3 LTI,
sodium taurocholate DFEIEMEIER 235372 0 ZHTH
5%, T OAEMZ =4 3RV 23, lipolytic activity (T
LTI, #ime & b BREM: 2380, M/2,500 #EECH
WTHLEDOEEMENZRD Lz, MEEIbRR lipase
3k LTk M/100~M/250 128\ TH7% D activate L
L DPREEI I T L LRI, activate & F80 7z

5) fExPEED adrenaline FANICISIT 5, Wi A
RIS # o fungilytic action & lipolytic action |z}

-
e

0.21
o
0.0 e \\\
o0.19¢" \\.
0.18 \\
.
~,
0.17 s
a (Edi01 )4+Lipase of Penereass
0.16 e,
q b
S 0.5 i =
E .
o
o 0.14
5
5 0.05 (Ediol+Albumin)+Sediment of Asceris body fluid
- PRy
0.03
0,01
1/25  1/100  1/250 1,500 1,1000 1/2500 0
Mol
Sodium teurocholate
Fig. 8 Relation between lipolytic action and addit-
ion of sodium taurocholate to sediment
fraction of Ascaris body fluid. (glycerol
determination)
TAHRBIKRDOETH .

Table 7 o<,

1,000 f&2» & 128,000 JZARFEFHIR &

FTERIN,  fungilysis & lipolysis & % L& _722% {i
NHTIC BT 5 activity DZ{LE D Lo

(471)



66

Table 7 Relation between fungilytic action and lipolytic action by addition of Adrenaline
to sediment fraction of Ascaris body fluid

Fungilysis to Penicillium sp.

incubated times at 37°C (hrs.)

Final concentration of Adrenaline

Lipolytic activity of
sed. frac. to activated

Ys- 1 1Y 2 242 3 5 triglyceride (glycerol)

Adrenaline+ Buffer sol. X 1,000 e = =
Segiment-kBthlffer sol. B - - = 4+ + H H# 0.046 (0.D)
Sediment+ Adrenaline 4+ Buff. sol.

% 1,000 S O 0.045

X 2,000 - = = 4+ 4+ H i 0.046

X 4,000 - = £ 4+ 4+ +H it 0.045

X 8,000 - - = 4+ 4+ H # 0.045

X 16, 000 - - = 4+ 4+ H H 0.045

X 32,000 = e ol aiealh 0.044

X 64, 000 - - = 4+ + H H# 0.045

%128, 000 - - £ + + H #

DL-Adrenaline :
Buffer solution :

Tokyo Kasei Co.

+ shows positive fungilytic activity.

pH 7.8 Clark-Lubs buffer solution.

About 0.1 ml of each sample was dropped on the colony of Penicillium sp. (E), cultured 10
days at 30°C on the mycobiotic agar medium.

Dropped solution was prepared by mixing 1 volume of sediment solution to 1 volume of pH 7.8
Clark-Lubs buffer solution containing various concentrations of Adrenaline and contained 0.4

Mol NaCl.
Incubation mixture to lipolysis :
Substrate
Sediment fraction (Enzyme)

pH 7.8 Clark-Lubs buffer solution

Adrenaline solution

incubated for 2 hrs. at 37°C (shaking, 80/m.)
Lipolytic activity is shown by values of sample-control of each optical density.

xR K (2

AT R TR ) & Nikkila iz X > T4y
B E T DoV TOBRFNERE ROEH
iz X > THRE L7

a) 0.2M Cas(POs)2 Gel W&

i ARy B Ric LPL #kBER 35 D, Thi
fungilysis LEVCEHRRH D OEHERLIZOT, FERE

Nikkild (1958) ¢ Partial purification of clearing factor
of postheparin human plasma. D HEICHET T, Rk
#|» 0.2M Cas(POy)2 Gel HFHIZ X% partial puri-
fication # 17\, ZhioWT ERERE 17o72. M
Gel ¥, E.D. Korn (1959) A3MEfUt% 1~2 B A {LoWh
BELBVEHBELTVWROTINIC HELIENEZ 1~2 0
ABD Gel 2R LK, W, SHEHEE, Table 8
D i< 47> Supernatant(1), (2), 3), &L, @)
VR AR S &) > partially purified & 417z fun-
gilytic fraction TH 5. Gel WEH% Nikkild (cff\VFl

1ml
2 ml
1ml
1 ml

22 OYRIETT YEil L7223, 0.2 Mol Sodium oxalate i
B\ CiE, Supernatant(2) iz fungilytic enzyme (3%
47L, Table 9 (A) o<,
activated triglyceride |z %} 3% lipolytic action %7& <
Fod o KEAKEROEAR, (B) oml ks
#|iz fungilytic, lipolytic action % B 7=DIZ b T,

Supernatant (1), (2), (3), (4) {fhicd action %7
Wi, 0.9 % NaCl EiRkikog & (C) om
¢, Supernatant (4), elute |Z fungilytic action ¥ XU
activated triglyceride |2 % 3% lipolytic action % Z5H]
12288, Supernatant (1), (2). ()% 12 Fpfi#% b fun-
gilysis 4 < F» T, lipolysis b LD L7,
purification rate {% Biuret #, U.S. Army (L TCERE
7o FEER Ysoo~a00 TH27z. FKHED postheparin

plasma (5mg/kg @ ¥id:%, 1547IC cardiac puncture

1o THRIf) % [l 0.2 Mol Cas(POs)2 Gel W35, 0.2

Mol Sodium oxalate, 0.9 % NaCl Y& Tk L7z &
Table 10 ®4n< fungilytic action (XFB® bR L7

fungilytic action ¥ X
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Table 8 Partial purification method to sediment fraction of Ascaris body fluid by 0.2 Mol
Cas(POys)2 Gel adsorption

67

Added /10 volume of 0.2 Mol Cas(POy)2 Gel to 1 volume of sediment solution. (Sediment fraction
was dissolved to equivalent volume for predialysed volume with 0.9 % NaCl solution.)

shaked gently for 45 min. at room temperature (10°-12°C)

centrifugated for 15 min. at 4,000 rpm.
|

|
Supernatant Sediment

washed with double volume of 0.9 % NaCl solution for 15 min.

!
centrifugated for 15 min. at 4,000 rpm.
|

[ l

Supernatant Sediment
2)

washed again with double volume of 0.9 %
NaCl solution for 15 min.

Supernatant Sediment
(3)

eluted with /5 volume of 0.01 Mol sodium
citrate to sediment solution.

centrifugated for 15 min. at 4,000 rpm.
Supernatant

(eluted solution=partially purified fungilytic fraction.)
(4)

Table 9 Fungilytic and lipolytic actions of (1), (2), (3) and (4) on washing Cas(POs) 2 Gel
adsorbate of Ascaris body fluid with various solutions

(A) washed with 0.2 Mol Sodium oxalate.

Fungilysis to Penicillium sp.

incubated times at 37°C (hrs.) Lipolytic activity to

activated triglyceride.

Yo 1 15 2 2Y 3 4.5 6.7 .12 (glycerol)

sediment — B < o b E e e diE 4 0.044 (O.D)
supernatant (1) = =S B B e e SR e e 0.002
supernatant (2) = — = & b o AR e il 0.026
supernatant (3) = = = o= = e = R e e e 0.012
elute (4) - = = = = = = = — - 0.008

(B) washed with distilled water.
sediment Sl L R 0.044 (O.D)
supernatant (1) - = = = = == = = = = 0.003
supernatant (2) e — e == S e R e e 0.004
supernatant (3) — E B e b= e e s e 0.001
elute (4) B e = = = = e — 0.009

(C) washed with 0.9 % NaCl solution.
sediment - = + H H # H#H #H H H 0.044 (0O.D)
supernatant (1) - - = = = = = = - - = 0.002
supernatant (2) _ = = = e e e = = e — 0.003
supernatant (3) - = = = = = = == = - 0.001
elute (4) =" Ak -tk Al ik P et i ot 0.062

Sediment, supernatant (1), supernatant (2), supernatant (3), and elute (4) were prepared as Table 8.
+ shows positive fungilytic activity.
Incubation mixture to lipolysis :

Substrate 1 ml
crude enzyme solution 1ml
pH 7.8 Clark-Lubs buffer solution 1 ml

incubated for 2 hrs. at 37°C (shaking, 80/min.)
Lipolytic activity is shown by values sample-control of each optical density.
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Table 10 Fungilytic and lipolytic action of (1), (2), (3) and (4) on washing Cas(POs)2 Gel
adsorbate of Postheparins plasma with various solution

(A) washed with 0.2 Mol Sodium oxalate.
Fungilysis to Penicillium sp. Li : Sl
. b o ipolytic activity to
incubated times at 37°C (hrs.) activated trightomide.
1.~ 2503 4 te - 12 24 (glycerol)
Plasma = oH ol s e es e 0.054 (O.D)
supernatant (1) - - - = = - = = 0.002
supernatant (2) - = = = = = = = 0.032
supernatant (3) - - = = = = = = 0.009
elute 4 T TR I 0.026
(B) washed with 0.9 % NaCl solution.
Plasma - - = = = == = 0.054 (O.D)
supernatant (1) e 0.003
supernatant (2) - - = = = = = = 0.016
supernatant (3) - - - = = = - = 0.009
elute (4) - - - = = = = = 0.021
— shows negative fungilytic activity.
Incubation mixture to lipolysis :
Substrate 1ml
Crude enzyme solution 1ml
pH 7.8 Clark-Lubs buffer solution 1ml

incubated for hrs. at 37°C (shaking, 80/min.)

Lipolytic activity is shown by values of sample-control of each optical density.
Postheparin plasma was derived from a rabbit by an intravenous administration of 5mg/kg of sodium

heparin after 15 min.

75 activated triglyceride IZ 3% + % lipolytic action (X
sodium oxalate @ ¥4 1% Supernatant (2) 12, 0.9 %
NaCl ®#41% Supernatant (4) [ZHEAIE L BHOH
7z. LLEX Y, AFEBRo partial purification {ZBE L T
X Gel Wi35#%, 0.9 % NaCl #iE T 2 E¥E#EL, 0.01
Mol sodium citrate T elute % ffifT L7z. 4 elute %
0.01 Mol sodium citrate 2T 5 {%##8R, LEo=% 0.9
% NaCl 7T 25 IR L, 210 mp~700 mp O E
THIE L7 spectra (X Fig. 9 o THorz.

b) 0.2 Mol Cas(POs)2 Gel H3EHIC X5 Superna-
tant (1) @ non activated triglyceride {Z%f3 % lipoly-
tic action

Cas(POs)2 Gel W 351% 0.9 % NaCl AR T 2 [EIEEHE,
0.01 Mol Sodium citrate T elute L 7z 34,
fungilytic action, activated triglyceride |Z lipolytic action
BB 7=H, o Supernatant (1), (2), (3)iTix, %
NEFEDIAO72. non activated triglyceride (23643 5
lipolytic action % Supernatant (2), (3), (4)ITXFaE
4% <{, Supernatant(1)IZEH bN=DT, ERZ{ToO
L Z 5, Table 11 OMIFEREH. @ optimum
pH X 7.4 (Clark-Lubs buffer solution #f#f), incu-
bation [#[i] & lipolytic activity DRI Ys, 1, 2 B

elute |2

Optical density

20 2%
Wavelensth ma

Fig. 9 Absorption spectra of sediment and partially
purified fungilytic fraction of Ascaris body
fluid.

Sediment was diluted with 0.9 % NaCl
solution to 25 times. Elute was diluted
with 0.01 M sodium citrate to 5 times.

FTolERRE BRI THo7c. Trypsin ¥ 7z 56°C,
30 3 D INBALERIC B\ THEMHEIZ 2 K HE L, FEEHTHE
THV, FEMAAEAZERMLUIEAD lipolytic action
D3 human serum O 2% R X pancreatic lipase
DOEELIERITH Y, Thik lipase $KEEE L Zx6h
5. 1B T s #H iz lipoprotein lipase 5k E#
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Table 11 Lipolytic action of non absorbed fraction (Supernatant (1)) of Ascaris body fluid by 0.2 Mol
Cas(POy) s Gel adsorption to non activated triglyceride. (glycerol determination)

1. Optimum pH.
pH 8.7 6.8 6.9 7.4 S 8.6 9.4
Activity (O.D) 0.018 0.021 0.026 0.032 0.028 0.019 0.011
2. Relation between incubation times and lipolytic activity.
Times (hrs.) s 1 2
Activity (0.D) 0.007 0.026 0.066
3. Inactivation by Trypsin.
Trypsin (mg/ml) 0 10 mg/ml
Activity (0.D) 0.033 0
Supernatant (1) +Trypsin was put for 30 min. at room temperature 15°C)
4. TInactivation by Heating at 56°C.
Heating Times (min.) 0 5 15 30
Activity (O.D) 0.034 0.016 0.006 0
5. Effect of Dialysis.
Dialysis no dialysed dialysed
Activity (O.D) 0.017 0.015
dialysed by Visking tube against distilled water for 24 hrs. at
3°~4°C in a low temperature room.
6. Effect of various inhibitors.
Trlibitors Serum Heparin NaCl NaF Protamine Qunine
£x12) (10mg/ml) (2 Mol) (1 Mol) (100 mg/8/ml) (100 mg/8/ml)
9% of inhibition. 41% 0 0 85% 0 —29%
Buffer solution: pH 7.8 Clark-Lubs buffer solution.
Incubation mixture to lipolytic action :
Substrate (1 volume of 10 % Ediol+4 volume of Buffer sol.) 1ml
Supernatant (1) (Enzyme) 1ml
Buffer solution 1ml

incubated for 2 hrs. at 37°C. (shaking, 80/min.)

L lipase BREER 2 WO & 4G L, Cas(POs):
Gel 3512 L YV, Supernatant (1) T lipase $REEFE 2 5y
Bkt Z 2 bh 3.

¢) Partially purified fungilytic fraction (elute) @
fungilysis

Penicillium sp. E ¥#% mycobiotic agar 1z 7 H[Eh
F#L, FOHEZITH LT elute 1%+pH 7.8 Clark-Lubs
buffer solution 1A #{E L T 37°C T 2 F#[H incubate
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47\ fungilysis #iE ¥, % h#% glass homogenizer
Iz T emulsion & L, 10% T.C. A [REAE,
motropic acid I T F&& S¥ 72 spectra 1% Fig. 4 O
{TH Y, fungilysis i E>T, wiBSEIZIEHS®ER
L FEE HEXY glycerol o ZEFRD .

d) elute IZxHd DARMEE, EEOWG

iEig & LC pH 7.8 Clark-Lubs buffer sol., NHs-

NH4Cl, Sorensen, Tris aminomethane-HCI buffer solu-

chro-
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Opticel density

0.05 ,_,_—-——'-”'A"»_’//(z)

\—/’,_/.

0.04

g 1 2
2
Incubetion times ( hrs.)
Fig. 10 Lipolytic action of partially purified fungilytic
fraction of Ascaris body buid against various
substrates (glycerol determination)
(1) human plasmr
0.85% NaCl sol.
buffer sol.
10 % Ediol
(2) 10 % Ediol.
buffer sol.
(3) 10 % Bovine albumin
human serum
10 % Ediol
(4) 7 % Bovine albumin
10 % Ediol
(5) Chyhomicron
(6) Ascaris body fluid (heated for
30 min. at 56°C.) 4
10 % Ediol 1
(7) 1% human g-Lipoprotein (N.B.C.)
Buffer solution was used pH 7.8
Clark-Lubs buffer solution-
Incubation mixture :
Substrate 1ml
Elute (Enzyme) 1ml
Buffer solution 1ml
incubated for 2 hrs. at 37°C. (shaking,
80/min. )

tion & AV 7 HEERET L7c#ESE Table 1 o#4n<, Clark-
Lubs buffer sol. Z{#EH L7354 glycerol dFEI1THE D
BiFTH Y, kT NHs-NH(Cl, Sorensen, Tris ami-

o = 00 s = D

nomethane-HCI buffer solution DIETH v, i i (R
LSBT LRI CEMEZR LD T elute X35
EBRIZBWTH3E LT Clark-Lubs buffer sol. # {# f
L7z. elute Bk L LT, Fig. 10 ®#n< Cherkes
& Gordon, Grossman, Korn, Suehiro 40 HEIZHE L,
10 % Ediol # triglyceride & LT, %5 1#koan<,37°C
TIZ 1 ¢ incubate LT, MRIHEBEASEEIED HH
L L7z. chylomicron i%, E.D. Korn IZ i\ Riz %
— BRI 1R 30 %R, % @ plasma X D {E
BT, bRk +10 % Ediol 1%, fl&ikz 56°C
T 30 Sy FEINBVLEE 2 1T\, EEFEIEME% inactivation
L, Visking tube # F\>, HliZkizstl, 3~4°C Fiz 24
BERELEITL, 72b D 4%, 10% Ediol 1 5ZESL,
37°C 1 1R incubate LT HE L L7z, RE 1%,
Elute 1%, pH 7.8 Clark-Lubs buffer sol. 1 £#iEL
T incubation mixture & L, 37°C TFiT Ys, 1, 2 BFfH
incubate L, glycerol g X Y lipolytic action D
[FE et L. EREENERL T &727 % Albumin
475410 % Ediol 14 activated triglyceride 1%, %4
CHEME I REHER 2R L, 2 BERMETIE A 2 Y B
glycerol DOfFEfEx B» 7. WA 4 25 +10% Ediol
180 EANE T 2B 72dS glycerol DOfiFEfEIE activa-
ted triglyceride IZH LT THo7. 2T elute ®
lipolytic action {Z%}3 % FE b yLilsr & ORF & Ak 7 %
Albumin 4 %5+10 % Ediol 1 £ ® activated triglyceride
AL

e) elute @ fungilytic action & activated triglyceride
1zxt4 % lipolytic action M pH.

Clark-Lubs buffersol. % fi\v>, incubation mixture ®
pH # 4.3, 5.2, 6.1, 7.0, 7.8, 8.8, 9.6 » 7 f&ic
T fungilytic action lipolytic action # L & -X7-#55H
1% Table 12, Fig. 11 © I TdH Y, BEHEI0H D
Penicillium sp. E BEEICH LT pH 6.1~pH 7.8
1z, %z pH 7.8 1237z fungilytic action #Z8®,
pH 5.2 JLF, pH 9.6 T, 10 HR 0o BECBT
% fungilytic action {34 B 5D/, activa-
ted triglyceride Z3¢t3 % lipolytic action 4, pH 7.8
ZTHRKRDEZRO L, Zhid tkigs5®H 0 fungilytic
action & activated triglyceride {Z%f3 5 lipolytic action
LRk fE]A & 3B 7c.

f) Elute OfEE#HRIC X 5 fungilytic action & lipo-
lytic action 48

elute DIEEFERE24T\, 128 f5FiRYZ, fungilysis #
L 5%, activated triglyceride 2 %L TiX 16 {E#IREZ
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Table 12 Effects of various pH of fungilytic Table 13 Relation between fungilytic action and
action and lipolytic action of partially lipolytic action by various dilution rates
purified fungilytic fraction of Ascaris of partially purified fungilytic fraction
body fluid of Ascaris body fluid
e e Lipolytic Fungilysis to Penicillium
Fungilysis to Penicillium sp. A gLy 2 g . :
pH of incubsisd s at 87°C (hes) activity to Dilution P incubated times at L}polytlc acti-
s L ac_tllvated_ ate of 37°C - (hxs)) v1(’§y to1 actlv&i-
x triglyceri- ted triglyceride.
WHEEIRG. 4 g0 % 8 4 B B 1B del.)(glyce— Elute 1 11,201,3 4 5 6 24  (glycerol)
o
(0.D) 1:1  + + 4+ H # # # #  0.069 (O.D)
43 — — — — = = = = 0.019 1:2 + = + H H H o HE 0.065
X QS 1:4 — = —+ %+ 4+ + # 0.046
6.1 — — — + + H H H#  0.030 L4l e = + &+ + H  0.002
7.0 £ 4+ -+ H A4 M 4 4 0.038 1516 — — —= — — — — — G 0.001
7.8 + + 4 - i A 4 A 0.049 1:82 = —= = = == —= = o
Bl = = = = o= = ok D Ll o e & =
BB o e = = e e o LLI08 10 = = o on = o e
+ shows positive fungilytic activity. + shows positive fungilytic activity.

Penicillium sp. (E) cultured 10 days at 30°C. About 0.1ml of each sample was dropped on the
Incubation mixture to lipolysis : colony of Penicillium sp. (E), cultured 10 days
Substrate 1ml at 30°C on the mycobiotic agar medium.

Elute (Enzyme) 1ml Dropped solution was prepared by mixing 1 volume
Various pH solution of elute dilution to 2 volume of pH 7.8 Clark-
(Clark-Lubs buffer sol.) 1ml Lubs buffer solution.
incubated for 2 hrs. at 37°C. (shaking, 80/min.) Incubation mixture to lipolysis :
Lipolytic activity is shown by values of sample- Substrate 1ml
control of each optical density. Diluted solution of elute (Enzyme) 1 ml
pH 7.8 Clark-Lubs buffer solution 1 ml
s incubated for 2 hrs. at 37°C. (shaking, 80/min.)
Lipolytic activity is shown by values of sample-
control of each optical density.
a 0.03
::; 0.07
= 0.01
0.05
4 5 3 : 2 8 9 10 &
i 2
Fig. 11 Optimum pH of parially purified fungily- 'i
tic fraction of Ascaris body fluid against 5
e 2 " . T o0.034
activated triglyceride. (glycerol determina- 4
tion)
Tlipolytic action # L &7z, #E5ix Table 13, Fig. 12
DOmL TH Y, 4fEFIRIEX fungilytic action, lipolytic L
action XV FET S, DEOMRTIZ MR, e R =
activity X+ 5. Dilution
g) Elute ofnsiLaE o s Fig, 12 R'elafion betweé.:n 1ip01y~tic action_ an.d
elute ZIRMHEE L > 56°C Fioinsh, 54, 154 dilution of partially purified fungilytic

fraction of Ascaris body fluid

30 3 DIULEE 24TV,  Penicillium sp. E BKEB RT3 (glycerol ; determination)

fungilysis &, activated triglyceride (Z%f L T lipolytic
action # L 572 #ER1X, Table 14 o Thb v, I
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Table 14 Relation between fungilytic action and
lipolytic action by heat treatment of
partially purified fungilytic fraction of

Ascaris body fluid

Fungilysis to Penicillium sp. ]%tigfagigo-
incubated times at 37°C (hrs.) v};ty amaly
vated tri-

2 25 3 4 5 6 24 glyceride.

- (glycerol)

Elute none

heat treat- — == + +H +H H# it 100%

ment

for 5min.

?t 56°C ol e & 40

or 15 min. P - T

ta 56°C + 2

for 30 min. _ _  _  _  _  _  _ 0

at 56°C

Heat treatment was done shaking at 56°C.
+ shows positive fungilytic activity.

BALEE 30 43T fungilysis 35 XY lipolysis Jkiz 42 { 58
WSROI, 5 HOIMBALELTIE activity 134T
NLFELE.

h) Elute @ trypsin ALFD %

Trypsin % 100 mg/4/ml~100 mg/65,536/ml FZ{E¥H
ATV, KFEPEEED trypsin (Merck Co.) & elute
Z=iR (15°C) Tic 30 k&% Penicillium sp. E
W E ot LT drop test 3 XN activated triglyceride
IZ%} LT lipolytic action % L &7z fE5ix Table 15
DI Tt fThb 100 mg/16,384/ml EOWE T
FERHRRERTD b,

i) Elute OfffF L fungilytic action, lipolytic action
237

W B AR vk i o E,  elute B XY elute % Visking
tube I X Y #liZkizk L, 3°~4°C TIT 24 REfHEAT L7c

Table 15 Relation of fungilytic action and lipolytic:
action by Trypsin treatment against elute
of sediment of Ascaris body fluid

Fungilysis to Penicillium

; : Lipolytic
Final concentra- :sgg.oénc(l}llbat?d Hnes activity to
tion of Trypsin. i activated
(mg/ml) 1 23 40561224 triglyceride
(glycerol)
Trypsin+Buffer
sol.  100mg/4/ml (O.D)

Elute Buffer sol. &+ + + # # # 4 # 0.058
Elute+Trypsin+

Buff. sol. . e ——— 0
100/4
100/8  — — — — — — — — 0
100/16 = = & = = == = e = 0
100/89 @ — — — = — — = — 0
T00/BA =~ = o= = s 2 e e 0
100/128 @ — — — — — — — — 0
100/256  — — — — — — — — 0
100/512 @ — — — — — — — — 0.002
100 1024 = ==l ==l v 0.002
100/2048 3 — — — — = = — 0.005
100/4096 = — — — — — = = 0.006
T00/8192 2 — = = = = cmlaia 0.010
100/16384 — — — — — — + 4+ 0.035
100/32768 — — + + + + H # 0.050
100/65536 =+ + H H H# H# H# H#H  0.056

Trypsin: E. Merck, Darmastadt Co.

+ shows positive fungilytic activity.

About 0.1 ml of each sample was dropped on the
colony of Penicillium sp. (E), cultured 10 days
at 30°C on the mycobiotic agar medium.

Incubation mixture to lipolysis :

Substrate 1ml
Elute (Enzyme) 1 ml
pH 7.8 Clark-Lubs buffer solution 1ml
Trypsin solution 1ml

Elute+ Trypsin was put for 30 min. at room tem-
perature (15°C). incubated for 2 hrs. at 37°C.
(shaking, 80/min.)

Table 16 Relation between fungilytic action and lipolytic action to store Sediment of
Ascaris body fluid, partially purified fraction and its dialysed

Stored days

1 -+ 7 10 14 17 21

Fungilysis. Lipolytic
activity (%
Fungilysis. Lipolytic
Elute © activity (%)
Fungilysis. Lipolytic
activity (%)

Sediment

Dialysed elute

H
100%

Ht
100%

o o= = = =
40% 14% 0

®oH o+ + x =
48% 22% 8 %

oo o H H o+ *
100% 52% 35% 19%

Each crude enzyme was stored at 3°~4°C in a low temperature room.

+ shows positive fungilytic activity.

Dialysed elute was done with distilled water by Visking tube for 24 hrs. at 3°~4°C.
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o
o
1
%
7 ~<_ cislysed Elute
2 ey
° A Sl
-
w29 e Elute -
W s

sadime}‘ O

1 T 14 21
stored deys

Fig. 13 Relation between lipolytic action and
store of Sediment of Ascaris body
fluid, partially purified fungilytic
fraction and its dialysed. (glycerol
determination)

LDE, Kx 3°~4°C OKETIC L fungilysis
lipolysis % L &7= #51% Table 16, Fig. 13 o<
THD7. i, elute % FH L72b O, fungilysis,

lipolysis \Z3LICTFIEL, FIEBITMEL D 72, (RIFICL L
TR #)E 14 H# T fungilytic action 134> < 54 L
lipolytic action {X4372 Y @ Wb & 38w, (RIECBT S
activity OBPIEBSENCHB VTR, elute 23k X
THREBITLicb Dt 14 A2 79 © fungilysis, lipo-
lysis 3B 7. MEZDOERT, LRLSEICHE VT,
RIF L ICZ D fungilytic action EI 3 5 2 lipolytic
action [V TN 2 LB O EIBED B 5 % 1o

3 FEREBHER O elute 1Txf3 B B

0.2 Mol Cas(POy)2 Gel Wiz XV elute L7z par-
tially purified fungilytic fraction iz, JhiB4yE| & RIS
4 PHEH] human serum, heparin sodium, sodium
chloride, calcium chloride, sodium fluoride, protamine
sulfate, quinine sulfate, sodium taurocholate, adre-
naline %27 L T, 53 10 B D Penicillium sp.
E strain ¢ myceria iZ%f3 % fungilysis » activated
triglyceride (2% %, lipolysis #3iEsRL, kDX ik
REhre.

i) Human serum M0 123543 % il (i elute o
fungilytic action X lipolytic action |zt % s

FTF B (1964) 13 human serum 23k (&% D fun-
gilytic action # inhibit 3% L Lz, ZhICHELE
L#R & [k, elute | Z2RERFR ML L 56°C, 30 53Nt
FEB{L L 72 human serum % fE3KFER L, &L Peni-
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Table 17 Relation between fungilytic action and
lipolytic action by addition of human
serum to partially purified fungilytic
fraction of Ascaris body fluid

Lipolytic
Fungilysis to Penicillium sp. activity to
Dilution of incubated times at 37°C (hrs.) activated

human serum triglyceri-
1'222Y,3 4 5 6 12 24 de. (gly-
ceride)
Selrum-i-Buffer _________
gol. l:1l
g (0.D)
T PO bodoa o+ B EB S 000
Elute +IS:er1um _________ 0.001
1:2 — — — — — — — — — 0.003
1:4 - - — — — - — - _ 0.005
1:8 @ — - = - - — - - - 0.016
1:16 — — — — — — — — += 0.035
1:32 — — — — — = £+ + 4 0.041
1:64 — — — — + + + H # 0.046
1:128 — — £ 4+ + H + H # 0.048
1:256 — = + + + H # # # 0.049
1:512 — £ + + + H H# # #

+ shows positive fungilytic activity.

About 0.1ml of each sample was dropped on the
colony of Penicillium sp. (E), cultured 10 days
at 30°C on the mycobiotic agar medium.

Dropped solution was prepared by mixing 1 volume
of elute solution to 1 volume of pH 7.8 Clark-
Lubs buffer solution containing various dilution
serum.

Human serum was derived intravenously from hun-
ger human, heated for 30 min. at 56°C and dia-
lysed with Visking tube against distilled water
for 24 hrs. at 3°~4°C.

Incubation mixture to lipolysis :

Substrate 1ml
Elute (Enzyme) 1 mli
pH 7.8 Clark-Lubs buffer solution 1 ml
Serum of various dilutions 1ml

incubated for 24 hrs. at 37°C. (shaking, 80/min.)

0.06

0.05 ——e

Activity st 0.D
°
°
3

0.01

21 x4 X 16 x 64 x 256 o
Dilution
Serum
Fig. 14 Relation between lipolytic action and
addition of human Serum to partially
purified fungilytic fraction of Ascaris

body fluid. (glycerol determination)
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Table 18 Relation between fungilytic action and
lipolytic action by addition of Heparin
sodium to partially purified fungilytic
fraction of Ascaris body fluid

Fungilysis to Penici-
lliwm sp. incubated
times at 37°C (hrs.)

Lipolytic acti-
vity to activa-
ted triglyce-

Final concentra-
tion of Heparin

/
(mg/ml) 22,3 4 5 6 24 ride (Glycerol)

Heparin+Buffer

sol. 10/4mg/ml (0.D)

Elute+Buffer sol. = + + H 4 # 4 0.042

Elute+Heparin

+Buff. sol.
10/4mg/ml — — — — — — + 0.002
108 @ @0- - = - — — + 0.003
10/16  — — — — — — 2 0.006
10/32 - - - - — - — + 0.010
10/64 - = —= =+ 4+ H# 0.013
10/128 - — — =+ 4+ 4+ H 0.023
10/256 — = B = Ak o i 0037
10/512 — £ + H # it # 0.041
10/1,024 — = + H 4t # H#  0.041
10/2,048 += + + H H i

Buffer solution: pH 7.8 Clark-Lubs buffer solution.
+ shows positive fungilytic activity.
Penicillium sp. (E) cultured 10 days at 30°C.

Incubation mixture to lipolysis :

Substrate 1 ml
Elute (Enzyme) 1ml
Buffer solution 1 ml
Heparin sodium solution 1 ml

incubated for 2 hrs. at 37°C. (shaking, 80/min.)

Ketivity at 0.D
°
°
5

T
1o/4 1016 10/64 10/256 101024 o

ng/ul Heparin

Fig. 15 Relation between lipolytic action and
addition of Heparin sodium to partially
purified fungilytic fraction of Ascaris
body fluid. (glycerol determination)

cillium sp. E #R#E 1T ¥+ 2 fungilysis & activated
triglyceride (Z%t3 % lipolysis % L & _7-#%5#i: Table
17, Fig. 14 o< T, serum 16 {EFHRE1E fungilytic,
lipolytic action * 4,2 BH 7z inhibit #38®, 128~256
LA EOFIR CIEMTAIUCH LT HFAE inhibit OfFEH %
T, Wb e o B 3 A N LE AN & Rk
D & 7R 72,

i) fli % JEEED heparin FINZBIT 5, elute ® fun-
gilytic action, lipolytic action 253 % 4

1 MOLE S EIC% 4% heparin sodium FRANZEER
IHE T, heparin Z{EEFR L elute (2, #5310
H1%® Penicillium sp. E REBIC¥ T35 drop test &

Table 19 Relation between fungilytic action and lipolytic action by addition of sodium chloride to

partially purified fungilytic fraction of Ascaris body fluid.

Fungilysis to Penicillium sp.
incubated times at 37°C (hrs.)

Final concentration

of NaCl (Mol) v,

Lipolytic activity
to activated tri-
7 glycerid

Lipolytic activity
of lipase to free
triglyceride

1 1% 2 2/, 3 4 5 (glycerol) (glycerol)
Elute+ Buffer sol. - = 4+ H+ H # #H H 0.053 (0.D) 0.141 (O.D)
Elute +NaCl+ Buffer sol.
0.1 - + 4+ H H # H M 0.052 0.142
0.2 — = 4 4 H HAF o 0.052 0.143
0.3 - £ 4+ + H # # H#H H# 0.051 0.142
0.4 — = # 4+ 4 4 4k M 4 0.045 0.142
0.5 — N N R 0.034 0.141
0.6 — = — = == A4 A e 0.022 0.142
0.7 = — = = 4 4 4 0.019 0.141
0.8 — — = B e e = R 0.018 0.141
0.9 — - o 0.016 0.142
1.0 e e R A am e e e 0.016 0.142
+ shows positive fungilytic activity.
Penicillium sp. (E) cultured 10 days at 30°C.
Incubation mixture to lipolysis :
Substrate 1 ml
Elute (Enzyme) 1 ml

pH 7.8 Clark-Lubs buffer solution containing

various concentrations of NaCl

1 ml

incubated for 2 hrs. at 37°C. (shaking, 80/min.)
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Fig. 16 Relation between lipolytic action and
additian of Sodium chloride to partially
purified fungilytic fraction of Ascaris
body fluid. (glycerol determination)

activated triglyceride 12 %4 % lipolytic action ¢ %4
X Table 18, Fig. 15 ®in< TdH Y, 10/4mg/ml XV,
10/64 mg/ml~10 mg/128/ml 3Zi% fungilytic, lipolytic
action fAfALIC b 2>/ ¥ inhibit A SN, THLLEOF
TR zoREIFRLERD bhizhor.

ili) % REED NaCl FEhN BT 5, elute @ fun-
gilytic action, lipolytic action (Z3$ % FE4

B3, 10 B Penicillium sp. E BHEE &, acti-
vated triglyceride 1239 % lipolytic action %, Fi*
EEOfE% elute 27NN, incubation mixture D AHEYE
EEE 0~1M ICF%, Ub-~7/ckERix Table 19, Fig.
16 om< TdHY, 0~0.3Mol EEIZIE fungilysis,
lipolysis 1Z36t3 % % 38D §, LLEDOREE G {Tiic
%t LT 1% inhibit DA ZED, WHEICEFREBD .
W B R A #ic NaCl % JRinL7- 34, 0.4
Mol BB VT fungilysis, lipolysis & % IZ activate
2D, UUEBXIULLTOREEIZH T activity 23§
T50 LR O(EAFR® 2. Suehiro (1960) {x Stu-
dies of lipoprotein lipase (Z3\>T, postheparin plasma
> LPL 2 &IERMEZFTV glycerol E & 1T\, NaCl
0 Mol D4 LPL @ activity 1% 0.043, 0.348 Mol—

0.060, 0.696 Mol—0 &#i#5 L T Y, E.D. Korn(1955)

1%, NaCl #F 0.35 Mol LLET inhibit +5 & &L
T3, RHEIEE L inhibit OEGITMEL L VL)
DEZBOBH, HEHEOERICBCTIE, koL,
%@ partial purification # {72724 D LT FHELZED
7o fCE X EIBEERINC T inhibit o %R
L7c. fGBHORAERR lipase 12432 RIEHMNO FEX
Fig. 16 o< i@ bhieh ok,

(481)
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Table 20 Relation between fungilytic action and
lipolytic action at addition of Calcium
chloride to partially purified fungilytic
fraction of Ascaris body fluid

Fungilysis to Penicillium

: : Lipolytic
Final concentra- Zg.oénc&bat)ed e Al activity to
téon Bf CaClz = actif’atedd
Mo triglyceride
1 23 45 6 7 8 (glycerol)
NHs-NH4Cl
Buffer solution — — — — — — — — (0.D)
Elute+Buffer sol. — — = + + + H # 0.034
Elute+CaCl:
0.4 Mol = = & 4 I A+ 4l HE - 0037
+Buff. sol.
0.2 = =+ + H H H # 0.041
0.1 = = p ok dp 4k b 0,046
0.05 — — = + 4 4 b W 0052
0.025 — % < 4 4 ik dF 4 0.056
0.0125 + + H +H H # H# H 0.061
0.00625 — = = oo e diE 4 A 0.057
0.003125 — — + + +H H# H# H# 0.048

Buffer solution : NH;3-NHCl buffer solution.

+ shows positive fungilytic activity.

About 0.1 ml of each sample was dropped on the
colony of Penicillium sp. (E), cultured 10 days
at 30°C on the mycobiotic agar medium.

Dropped solution was prepared by mixing volume
of partialy purified fungilytic fraction of Ascaris
body fluid to pH 7.8 NH3-NH,-Cl buffer sol.
containing various concentrations of Calcium
chloride.

Incubation mixture to lipolysis :

Substrate 1 ml
Elute (Enzyme) 1ml
pH 7.8 NHs-NH4CI buffer solution

+various concentrations of CaCls 1ml

incubated for 2 hrs. at 37°C. (shaking, 80/min.)
Lipolytic activity is shown by values of sample-
control of each optical density.

o.07f
A
5 N
2 0.05 ~.
@ S—
bl
i}
L
7
-
0.01
s ey
0.4 0.1 0.025 0.0125 0.003125 o

Mol
CaCls

Fig. 17 Relation between lipolytic action and
addition of Calcium chloride to partially
purified fungilytic fraction of Ascaris
body fluid. (glycerol determination)
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Table 21 Relation between fungilytic action and
lipolytic action at addition of Sodium
fluoride to partially purified fungilytic

fraction of Ascaris body fluid

Fungilysis to Peni-
cillium sp. incuba-
Final concentration ted times at 37°C

Lipolytic
activity to

activated
of NaF (Mol) (hrs.) irighyoeride
2 2 3 4 5 (glycerol)
NaF + Buffer sol.

1 Mol - - = - - (0.D)
Elute+Buffer sol. + + + H 0.048
Elute+ NaF + Buff.

sol. 1 Mol + 4+ -+ 44 0.047

1/2 + 4+ 4+ +# 0.047

1/4 + + 4+ H # 0.048

1/8 B o o il iR 0.048

1/16 + 4+ 4+ A i 0.047

1/32 £ = = d 0.048

1/64 + + + + {# 0.048

1/128 = o &+ A it 0.048

Buffer solution: pH 7.8 Clark-Lubs buffer solution.
+ shows positive fungilytic activity.

Penicillium sp. (E) cultured 10 days at 30°C.
Incubation mixture to lipolysis :

Substrate 1ml
Elute (Enzyme) 1 ml
NaF + Buffer solution 1 ml

incubated for 2 hrs. at 37°C. (shaking, 80/min.)

0.05

0.04

0.03

Activity at 0.D

e =t
1 1/2 1/8 1/32 1/128 []
¥ar

Fig. 18 Relaton between lipolytic action and
addition of Sodium fluoride to partially
purified fungilytic fraction of Ascaris
body fluid. (glycerol determination)

iv) HEXEED CaCl: HINCBIT % elute @ fun-
gilytic action & lipolytic action 123§ % 4

CaCle 7RG 28 IR L elute 12 IiINZ @ fungilytic
action ¥+ lipolytic action DE#EAE L b7 MBI
IR m< pH 7.8, NHs-NHy Cl buffer sol #fili
L7z. Table 20, Fig. 17 @< incubation mixture
@ CaCly JEEENS 0.0125 Mol D& Penicillium sp. E
MEEEICkT % fungilytic action 38 X T, activated tri-
glyceride 1234 % lipolytic action b activate i
fo. WEMUATSHEILEEY B0 HA1E 0.025 Mol JEEIC 3
Wizt LT b E b activate Sh, elute DA &

O ONMHERDTH, i d CaCl FIIC LY acti-
vate &#7z. Suehiro (1960) post heparin human pla-
sma 1 LPL {Z%t4 5% CaCl: ¥4 glycerol Eik
Ih LB, CaCl: EEE 0Mol DA, activity 0.050,
0.02 Mol—0.135, 0.2M—0 & #4& L7zhs, FHDOFER
BT bFR ERIERORER T

v) fEXPED NaF #Inci i 5 elute @ fungilytic
action X lipolytic action (Z%}3 % %48

NaF ZfEEFIR L, elute [0, incubation mixture
@ NaF BE#% 0Mol~1Mol Dz VT, fungilytic
action & activated triglyceride {233 % lipolytic action
DEEE L5 7 fE51x Table 21, Fig. 18 on<,
HOMEOEE ICB T, it LT L EEER
LAY, b RIS ORIy E o Zh L RfREm 2R L
el

vi) FEXJEEED protamine, quinine RN B} 5
elute @ fungilytic action & lipolytic action (Z%t3 %
7 3

Protamine sulfate 35 X (X quinine sulfate DO{EEFEIR
Wik % elute 2L %2 fungilytic action & activa-
ted triglyceride (2%} % lipolytic action @ §%8% Table
22, Fig. 19 (Z7x% fn<, protamine, quinine, 100/64
mg/ml, 100/32 mg/ml 3Zi% fungilytic, lipolytic action
fifALdh A7 D inhibit O & #7243, 100 mg/256/ml
PLEORBRISEE 1233\ C inhibit OEFIEED L, ik
PRREIR LI 5y ) D R & B 2 R 7o,

vii) fli4#EE D sodium taurocholate {RANIZHIT 5
elute @ lipolytic action {Z%}3 % %8

EERERAR (2), (4) TR~721m<, sodium taurocholate
I REIEHIERIC X 5 fungilysis 278$ 5%, elute (T
WA L723E4 0 fungilytic action o E48% HjE LEv
DT, activated triglyceride {253 % lipolytic action @
fHf % Lb-. fEiE Fig 20 o TH Y, incu-
bation mixture @ sodium taurocholate J2EE /1,000 Mol
EH 72 Y @ inhibit 2388® 54, e,500 Mol Tl inhibit
OFEENZ 7 D A Uiz, Z ik s R pRig i o8 o
BELFE—OfmE R L.

vili) Fl4JEEED adrenaline FINCHBIT 5 elute D
fungilytic action & lipolytic action 1Z%f3 % 548

elute 1z adrenaline AWEfEEGHIR LN, incubation
mixture = L T, 1,000k v 128,000 £  JEET
fungilytic action &, activated triglyceride (Z%f3 %
lipolytic action DF##H L 5H-<7z2%, Table 23 D4
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Table 22 Relation between fungilytic action and lipolytic action at addition of Protamine
sulfate and Qunin sulfate to partially purified fungilytic fraction of Ascaris

body fluid
Fungilysis to Penicillium sp. : : 1%
Final concentration of Protamine incubated times at 37°C (hrs.) i‘;{?\?;}t’ég ti(i:gl‘}]flctgritdoe
(mg/ml) 1% 2 2 '3 4 5 6 24 (glycerol)
Protamine+ Buffer sol.
100/4mg/ml - - = = = - =
Elute+ Buffer sol. + 4+ H H O 0.060 (O.D)
Elute+Protamine+ Buff. sol.
100/4 - - - = = = = = 0
100/8 - — = = = 0.001
100/16 - T R 0.003
100/32 — = = —- s o T g 0.007
100/64 =T . . 0.011
100/128 — = #= £ 4 4 L 4F 0.042
100/256 = = o o A qE dfp o 0.054
100/512 - +x 4+ + H H H#H H# 0.057
100/1, 024 = + H# H H# #H H H 0.058
Final concentration of Qunin
(mg/ml)
Qunin+ Buffer sol.
100/4 mg/ml U S
Elute+ Buffer sol. = + + H H H# H 0.060 (O.D)
Elute+Qunin+ Buff. sol.
100/4 - = = = = = = = 0
100/8 - - = = = = - - 0.004
100/16 - - - - - - - # 0.013
100/32 - = = = = = 4+ 4 0.022
100/64 - - - = - 4+ H # 0.041
100/128 - = = — + H # # 0.049
100/256 - = = 4 =+ H 4 J} 0.053
100/312 — — == < 4t 4 0.057
100/1, 024 = = 4+ W H # O 0.058

Buffer solution: pH 7.8 Clark-Lubs buffer solution.

+ shows positive fungilytic activity.

About 0.1 ml of each sample was dropped on the colony of Penicillium sp. (E), cultured 10
days at 37°C on the mycobiotic agar medium.

Dropped solution was prepared by mixing 1 volume of partialy purified fungilytic fraction of
Ascaris body fluid to pH 7.8 Clark-Lubs buffer sol. containing various concentrations of Prota-
mine and Qunine.

Incubation mixture to lipolysis :

Substrate 1 ml
Elute (Enzyme) 1 ml
pH 7.8 Clark-Lnbs buffer solution containing various

concentrations of Protamine and Qunine. 1 ml

incubated for 2 hrs. at 37°C. (shaking, 80/min.)
Lipolytic activity is shown by values sample-control of each optical density.

s TE WS 0.07
a 0.05
o A
pe o 0.05
» 0,03 -
E s
E z
< .o ¢ 0.03
Y b
100/4 10016 100/64- 100/256 1001024 o <
ng /Al 0.01
Protamine and Qunine - —
; ; X . . 1/25 1/250 1/1000  1/2500 o
Fig. 19 Rele‘\t_lon between lfpolytu; action and_ Mol P
adc%mon of Prpta;mme §Ul ;;te apld Qufrune Fig. 20 Relation betweed lipolytic action and addi-
S.UI fiis, 1 part'xal y dpugefid ungll yt1clrac- tion of Sodium taurocholate to partially
s Of. A’.L aris body fluid. (glycero purified fungilytic fraction of Ascaris body
determination)

fluid. (glycerol detemination)
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Table 23 Relation between fungilytic action and
lipolytic action by addition of Adrenaline
to partially purified fungilytic fraction
of Ascaris body fluid

Fungilysis to Peni-

b, " Lipolytic
cillium sp. incubated Do
Final concentration time at 37°C(hrs.) acgwtty dto
of Adrenaline : ;tirciglr;cz il
1 1 /2 2 3 4 5 7 (glycero])
Adrenaline+ Buffer
solution
B e = = S (0.D)
Elute+Buffer sol. — + + + + H # 0.042
Elute+ Adrenaline
+Buff. sol.
X 1,000 — — 4+ + H H H# 0.041
X 2,000 - — 4+ + H H H#  0.042
X 4,000 — — 4+ 4+ H H H# 0.042
X 8,000 — + 4+ 4+ H H #  0.041
X 16, 000 — + + + H H #  0.042
X 32, 000 — + + + H H H#  0.042
X 64, 000 — = 4+ + H H# 0.042
%128, 000 — + 4+ + H +H # 0.041

DL-Adrenaline : Tokyo Kasei Co.

Buffer solution: pH 7.8 Clark-Lubs buffer solution.
+ shows positive fungilytic activity.

Penicillium sp. (E) cultured 10 days at 30°C.
Incubation mixture to lipolysis :

Substrate 1 ml
Elute (Enzyme) 1ml
Buffer solution 1ml
Adrenaline solution 1ml

incubated for 2 hrs. at 37°C. (shaking, 80/min.)
FEZ0EERD IO
BEBLUER
W s (AR DEESRIT D\ T i, von Brand et al. (1952),
NGB (1954) DD H AL, T (1964) 3 v (KR
# Visking tube Z i, #iAicx LT 3~4°C FiT 24
WERBAT L, % OFBHTIR & m 058 L e BEa#
|= esterase, amylase AL, ThEHELL. HT
5 (1963) 1%, Wik fAjEHE DS fungilytic action ZH L, £
i BERERIC Rao Ty rl L Wi
(1964) [T EH, HFREHERHEIC drop test 1T\, fiThiC
# LT ORISR ORGSR ER 2580, $5IC Penicillium
sp. E BRicEHTH o (ISR WEHSEIL, Vis-
king tube EHTIC X 5 HEEBAEIPIcH Y, HESH
iz fungilytic action 4 L7z DT, FH IS
#lx Lo, fungilysis i3 8 glycerol 235EEESh 5
Hx 4 fungilysis & lipolysis @ HICEV-BEBHEY b 5
DTIEIR V) EE % T2 Penicillium sp. E BREEIZ drop

(484)

test 47\, 0 fungilysis &, triglyceride & LT 10
9% Ediol #{# L, non activated triglyceride, AEFA%E
HfEAekE LT, 7% Albumin 4% (Bovine Albumin
powder) ¥ 10 % Ediol 1%#% 37°C TFic 1 incu-
bate L activated triglyceride & L7zb DB LV fE4 7%
40 % L U Ol s R HErL iy dilds X OF, Nikkila
(1958) ¢ Partial purification of clearing factor of pos-
theparin human plasma., E.D. Korn (1959) ® The assay
of lipoprotein lipase in wvivo. and in vitro. T FE#S
ATV 5 Cas(POys)e gel WFELEIC HEL, Ysoo~Y/s0 @
partially purified fungilytic fraction #{EfLL, Ziic
S URGER, DIV, trypsin JLERIC X B IR, IRENT
MEXY, ZTRIIESETHY, =@ pH 7.8 12T, #H
FA##], human serum, heparin, NaCl, CaCls, NaF,
protamine, qunine, hog bile juice, sodium taurocho-
late, adrenaline Z ¥l L C% 0 B4 % F LAk lipase
Lopikat L7k e £ LT Table 24 iRl 2
naptskiEshT\w5 clearing factor & LT®» LPL
TR TRV #5% L, activated triglyceride {2 lipo-
lytic action #H 3 AEEHD, LEsHET, BLU, Ca
(POy) s Gel WEIC L% elute FICTFEL, Zhas fun-
gilysis LMD THECGBRE DB L OREREHL. TR
o postheparin plasma (5mg/kg 15 554#%,  cardiac
puncture {2 & V$71fl) @ partialy purified fraction iZi%
fungilysis 1342 380 bhizho7z. WEBY, THH
o LPL 1%, TOERCBCTEI0EIHZLLEL
bNB. MEBRRE 2, b Th-<cm, Cas(POsz
Gel W31 X % Supernatant (1) (& LPL Afl#3E & &ix
), non activated triglyceride |Z lipolytic action Z7f
+ % lipase $EEE#E 248 L. ZhoEmE pH 13 7.4
b, 56°C, 3045 DiNFMLEE, trypsin 10 mg/ml @
M TAIE R, BB TH D, FEREEER DR
1%, human serum OFEHNITX Fi4 inhibit L5 AL
OFLEHRO BT lipase LiTPTHOT .

¥

il d A Eig e fungilytic action #7532 BEEMEME
MTEFEL, Visking tube 1T, {RIRIE % MiZkiTH LT
B LI OB LR X 2 tEsEhic, 2omE
BAEEL, FiAUZ, BV, trypsin IZ XV RIEL,
EBTHY, BRTHILELONS. TOEFET,
fungilytic action (IR H 5 & [FIKFIC, activated
triglyceride (2% LT lipolytic action 4 L, FHHEFHE
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#, human serum, heparin, NaCl, NaF, hog bile
Juice DAY V& %, (EKME I TV % pancreatic
lipase &Rz o/ E%FH+5 lipase T, Hahn, An-
derson Brown, French, Fawecett, Grossman, Korn,
Nikkild, Robinson, Suehiro 4873345 L 7z, postheparin
plasma HZ#& b5 clearing factor, LPL & JEH 2T
Vv type @ lipase L&z b, BRICHE 1IRICHRE Lz,
ELICINEMWRT D5, B LREFREFRIEGIET,
Penicillium sp. E strain @ BHEICHT 5  ftngilytic
action &, 7 % Albumin 4 5+10 % Ediol 1% 37°C
F, 1K incubate L T{EML L 72 activated triglyceride
#IE L LT, lipolytic action #ig &4, glycerol Ef:
PITWED D EA % lipolytic activity & LT, &
4y #Nic CaCly, protamine, qunine, adrenaline % ffiC
DOWEECHRML, TOEEMEE LS T

(1) sk ApEEL RSB T 5, BEEERMO
2

1. Human serum, heparin, NaCl, protamine,
quinine, hog bile juice, sodium taurocholate ¢ %

HRALREHY lipase 12%f+ 5 heparin, NaCl, prota-
mine O EIFE Y ®HF, quinine, bile juice, sodium
taurocholate DI IZ % L T 1%, lipolytic activity (X
activate @flﬁﬁ EoR LT2AS, Wl AR LEoRRE R &
MLz Bh, BRECESYTE,
lipolytic action {if#u {Z %} L T % inhibit OfEH[E % P8
7z. NaCl D#:4 0.4 Mol JEBEEIZ T, fungilysis, lipoly-
sis LT activate SR 525, DLk #ETiX, inhibit
DM EZ D . |4, bile juice, sodium taurocholate
X EOREEEIER D% fungilysis ORI 4 D MR
ki otz

2. CaCle Fhnic L Tix
ZR®, FFiz 0.025 Mol {E!‘F
lipolytic action (X MEZ R~ L7z

3. NaF, adrenalin #{hio B%5

HRERR lipase 12%F LT, NaF (I inhibit OfH]f)
R LA,  ihigsyEC
lipolytic action {iftL $74 & & WD o7z,

S blz Nikkild (1958) (ZlEUC T, iWA{AiEiE, Lk
55 Cas(POs)2 Gel WE3E I X YV partially purlﬁed
fungilytic fraction (elute) Z 4yl L, HMEOFEEREZIT

i elute (X Biuret #, U.S.-Army T ‘/300“"/400
& purification rate %7 L7z.
(2) Elute ®—fih&

fungilytic action,

—H%IZ activate DA

1% fungilytic action,

%L Tix, fungilytic action,

(486 )

1. Nonactivated triglyceride {Z3t L T lipolytic action
3% EERDE, 37°C TFIT incubate L7-3E4, incubate
WMl & glycerol f#EE L X EARAEGRE < X3, activated
triglyceride (2%} L T lipolytic action (X7 < i@ b h,
incubate ¢ L glycerol o fiRMEX EAFIREGEE R L
7%,

2.  Penicillium sp. E, strain %ﬁ(lﬂtfﬁ)i{ bk
BH7z fungilytic action #F8®, fungilysed S 7-H%E &
Y, glycerol #3817z,

3. 0.2Mol Cas(POy)2 Gel Iz X 5,
D438, supernatant (1), (2), (3) TiE,
action 3 X N activated triglyceride (2% % lipolytic
action [XFR® Hhiahoi.

4. 56°C, 30 o MBGLEE, 38X Trypsin DML
Bz X v, fungilytic action ¥ X U lipolytic action %
xR, REXED:.

5. Visking tube {2°CT 3~4°C TFiZ, 24 ¢fEstikic
HLTHEHLTY, FEANHRIC, fungilytic action &
lipolytic action IX7F7EL, FEBHTHEZ D 2.

6. elute DEEFRIC X v, 8fFLLE o MR Tk
fungilytic action 3 X O\ lipolytic action {if4L ¥ Rk %
i,

7. elute @ activated triglyceride (Z%}4 % lipolytic
action MEHE pH

fungilytic action ¥ X O lipolytic action (Z xf3 5 2
# pH ZfMhnd 7.8 THo7z. ¥, incubation mixture
R 3 A8k 1x, Clark-Lubs buffer solution 23% %
IR <, LLF, NHs-NHLCI, Sérensen, Tris-amino-
methane-HCI buffer solution DJET&H 27z,

8. RIFCBITHE

e v (A e oy 1, elute 3BT L2 b D& 3°~4°C
TIARAFE L7234, fungilytic action, lipolytic action
DTS ENICREL BH B, KT elute TH
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STUDIES ON FUNGILYTIC ENZYME IN ASCARIS BODY FLUID II.

HirosHI SAKAKIBARA
(Department of Parasitology, School of Medicine, Gifu University, Gifu)

Ascaris body fluid contains a substance with fungilytic action. This substance is not dialyzed
through a strip of cellophane tubing (Visking Co.) and migrated into the sediment when the
dialyzed inner solution is centrifuged. The fungilytic action of the substance is inactivated by heating
and by the addition of trypsin. It is accordingly conceivable that the substance is an enzyme
with fungilytic action. On the other hand, this enzyme-like substance reveals a lipolytic action
against activated triglyceride consisting of 7 % albumin and 10 % Ediol in 4:1 Results of
experiments with the inhibitory effects of human serum, heparin, NaCl, NaF and hog bile juice
upon the fungilysis and lipolysis demonstrate that this enzyme is different from an already-known
lipase. It is thus surmised that this enzyme is closely related to lipoprotein lipase (lipemia clearing
factor) which has been detected from the post-heparin plasma of vertebrates by Hahn, Anderson,
Brown, French, Fawcett, Grossman, Kown, Nikkild, Robinson and Suehiro. It therefore seemed
pertinent to undertake an attempt to clarify the characteristic of the enzyme in ascaris body fluid
in further details.

A. Effect of inhibitors on the fungilytic and lipolytic actions of the sediment fraction of
ascaris body fluid.

1) Both the lipolytic and fungilytic actions were inhibited by the addition of higher
concentrations of human serum, heparin, NaCl, protamine, quinine, hog bile juice and sodium
taurocholate.

2)  Both the actions were remarkably activated by the addition of CaClz in a concentration
of 0.025 mol.

3) No influence on both the actions was found in the presence of NaF and adrenaline.

A partially purified fungilytic fraction, according to Nikkila’s method (1958) with 0.2 mol
Cas (PO4) gel, was isolated from the sediment fraction of ascaris body fluid. Results of calcula-
tion of protein in this fraction with biuret technic indicated a purification rate of 1/300 to 1/400.
The following tests were carried out with this enzyme solution.

B. A general property of the partially purified fraction (elute) of ascaris body fluid.

1) Lipolytic action of this enzyme solution was seen against activated triglyceride, while
almost no lipolytic action was seen against non-activated triglyceride.

2) A marked fungilytic action was observed against Penicillium sp. E strain and glycerol
was detected from the fungus lysed. In this test care was taken to exclude the interference of
media in the fungilysis.

3) Neither fungilytic nor lipolytic actions were found in fractions other than the partially
purified fraction, i. e. the supernatants I, II and IIL

4) Both the fungilytic and lipolytic actions of the partially purified fraction were inactivated
by heating to 56°C for 30 minutes or by trypsin treatment.

5) No substance with fungilytic and lipolytic actions was detected from the dialyzate
through a strip of cellophane tubing (Visking Co.):
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6) This enzyme has an optimum pH 7.8. Among buffer solutions tested, the degree of
the fungilytic and lipolytic actions was found to be high in the following descénding order ;
Clark-Lubs, NHs-NH4CI, and Sérensen. No activity was observed when tris amino methane-HCl
was used.

7) The activity could not be recognized in the sediment fraction kept at 4°C for 2 weeks
but in the dialyzed solution of the partially purified fraction kept at 4°C for 3 weeks.

C. Effect of inhibitors on the fungilytic and lipolytic actions of the partially purified
fraction of ascaris body fluid.

1) The addition of comparatively higher concentrations of human serum, heparin, NaCl,
protamine, quinine and sodium taurocholate tends to inhibit the fungilytic and lipolytic actions
of the partially purified fraction. In the case of NaCl, the inhibition occured by the addition of
more than 0.3 mol, while no effect was found in concentrations of 0 to 0.3 mol.

2) The fungilytic and lipolytic actions were accelerated by the addition of CaCls, parti-
culary in a concentration of 0.0125 mol.

3) No effect on the fungilytic and lipolytic actions was recognized in the presence of NaF

and adrenaline.
On the basis of these findings, it is evident that this enzyme participates in the fungilytic action
of ascaris body fluid, that the enzyme migrates into the sediment fraction by centrifuging the
dialyzed solution,l that the enzyme can be partially purified by Cas(POs) gel absorption technic,
and that the enzyme differs from LPL which has been found in postheparin plasma by Nikkili,
in optimum pH and the inhibitory effect of human serum. Since the supernatant I revealed no
lipolytic action against activated triglyceride but against non activated triglyceride, the following
experiments were carried out, in which a solution consisting of buffer and 10 % Ediol in 4:1
was used as a substrate.

D. The lipolytic action of the supernatant I, non-absorption fraction with Cas(POs) gel
treatment, against activated triglyceride.

1) The lipase was inactivated by trypsin treatment or by heating to 56°C for 30 minutes.

2) The lipase was not dialyzed through a strip of cellophane tubing (Visking Co.).

3) The relation between the length of incubation period (up to 2 hours) and the dissocia-
tion of glycerol was able to manifest as the equation of the first degree.

4) The lipase had an optimum pH 7.4 when acted against non activated triglyceride.

5) The lipase differed from LPL-like enzyme of ascaris body fluid in the influence of
inhibitors but was similar to pancreas lipase in action. In a previous paper of this series it was
shown that the sediment fraction of ascaris body fluid contained a lipase-like enzyme. Putting
these results together, the lipase is surmised to be present in the supernatant I, non absorption

fraction with Cas(POs) gel. treatment.

(489)

83





