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I AR R @ lipolytic enzyme 1Z2-9WTi, optim-
um pH 7.8 @ lipoprotein lipase & pH 7.4 OFFHEENY
DREY N—EEEOMHIRE L > lipase & D 2FED lipase
DFEETZZ P, /T 5 (1964) J O (1965) 1z X -
THESHT TS, FEIH LB IcEES
% lipolytic enzyme @ EFFRZEMIMEINE JBRL, 0y
DOIPENEE R OFEE pH 7.4 lipase 12, pH K UHER
B ST —F1 %75, inhibitor 12%3 % BBEEIZ T L
AZEE pH 7.8 @ lipoprotein lipase IZ TLA LTV 5 Z
LERE LK.

FHEEN T Hahn (1943) 7% heparin FEAIC £ 5
lipemia clearing activity #% 5 L, Anderson et al.
(1950), Brown(1953) i% heparin #E% O MEHic in
vitro TTHNEEE L.

Korn (1955) i% lipemic clearing effect % lipoprotein
lipase (L.P.L.) T& % &\, Robinson et al. (1957) 1%
LP.L. LY R—FiZ RETIMHEWED (EH0ZEES
P42 L, Spitzer et al. (1956) XAl S L7z hepa-
rinase 7% L.P.L. & A+ % L % iEH L7z. Kom
(1957) IT X % & Favobacterium leparicum 732 < 27z
heparinase 7% L.P.L. % RiEMILT 5 & v 5. Nikkild
(1958) 1%V v h NV 7 ADOWEER 7 = VR TOVEH
M heparin & L.P.L. L THELELT WS Z &2k
LiE.

Engelberg (1958) % heparin #FF#% D If#E7 5 hepa-
rin ZWEREL, EEEIEoZMIFIC heparin N
35 LHU LPL EEXAHEhicE ). ko
FRIZ heparin & L.P.L. LR ALZBERICERLT, #F
HXEEd OfFfE 25 i L7z pH 7.4 lipase & lipopr-
otein lipase & DEERICOVTHIYE L7z, TJKHRY intact
72 fRAET heparin % 7 1r Krebs-Ringer jiiH T g &
incubate U7z f&5&, @45 pH 7.8 @ lipoprotein

lipase BMGHN BT L ZHY, 0L OOEERFHIFFE
22T, {RIEIEH @ lipoprotein lipase & H#ELTZ
ZICHET 5.

KB A&

Wil A s & AETESR, HILE RBRE L, 7R Y O 2o
T EOMBEEZAEHENREKTICHES. 1g %Y 1ml
DBz Krebs-Ringer %%, 37°C T 3047 pre-inc-
ubation Z{T7\y, ThEMO MHEERKRE Lz, KiC
lg %Y 1ml %Nz Krebs-Ringer & &Mz BIZAE
® heparin Z#A L, 37°C T 30 4y pre-incubation #1T
ol G OYRERIR & i LTz,

FBEL 1L TiX 0.25% ediol 2 UE% D activated ed-
iol Az, T OJFHEIFHIE (1965) DHEICHE L.
E%5% « HE - #2Ey% (Clark-Lubs buffer solution) i1
:1: 1oFlELLE ‘

SRR O ERIIFRT 5 (1965) DT EEICHEfRRE L7
glycerol ZHE L7z,

5 BR B

S RHIELTEIR D 458 pH o B triglyceride U

activated triglyceride IZx%t$ 2iEME % L B _7z DA Fig.

1 Ch% Zh#u#R%L optimum pH (7.4 T trigly-
ceride 12X LOoREHVSER2T2Z L bbb,

WiC xR SRR & 1 BROEIT L2 Ok 2 £8K T
JBEDOME L Lz b Dlz2o\w <, pH RO EEITH T
DIEMORIE LH_TeDd Fig. 2 THDH. TOHE
triglyceride 2%+ 2iEMEA—EBHKRIC o7,

WKIZ heparin % 1ml (T3t L 100 y 300 L7 HEESRIR
DEFE pH Ik COIBE T 21EEE L 57D Fig.
3THD. ZO YA activated triglyceride 12 %L T
triglyceride X Y B\ igtEss Rbh, i pH 7.8 T
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Fig. 1 Relation between pH and lipolytic
activity of control crude enzyme
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Fig. 2 Relation between pH and lipolytic
activity of dialysed control crude enzyme

01 4
activated triglyceride
0054
I
=
8 ™ 80 %

Fig. 3 Relation between pH and lipolytic

activity of crude enzyme pre-incubated

with 1/10 mg heparin
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Fig. 4 Relation between pH and lipolytic

activity of dialysed crude enzyme pre-
incubated with 100 y/ml heparin
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Fig. 5 Optimum concentration of added heparin
to ascarid muscle and cuticle extract in
the case of lipase—lipoprotein lipase

2T pHIERR OEE T 21EM L L 57075 Fig.
4ThB. ZOHED X VHIRE activated triglyceride
Zxt HIEESHE L, LA b %D optimum pH 1%7.8
iZHoTc,
WKIZ pre-incubation DI FEM$ % heparin DOPEEE
L lipoprotein lipase & DR L D BRE L HTeD
25, Fig. 5 TH 5. 1ml il 12.5, 30, 1007 Lk~
WwhiL 7z 34, 307/ml OBIZ lipoprotein lipase D



incubation time

Fig. 6 Relation between incubation time
and lipoprotein lipase activity.
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Fig. 7 Relation between lipolytic activity

and NaCl conc. in the case of
heparin treated crude enzyme.

HiEEEEZ R L.

HICRIGHFE & lipolytic activity & o Bifg% L5~
7ed s, Fig. 6 TdH 5. lipoprotein lipase 7B <
ZORBEETT DL 30 5% TH o7k,

U EDRRIZ heparin @ pre-incubation 12 X-5T lipo-
protein lipase DFEMN FL K E L5 Z & AEEHHNK
Jo. TODZLELZFD activator JZ TN inhibitor 12 k-
TEHEE L.
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Fig. 8 Relation between lipolytic activity
and NaCl conc. in the case of
control crude enzyme.

a) NaCl ifhmz & % fes

heparin JLERMEEFEIKIZ 0.5 ~ 1 mol NaCl % hix %
LZE L\ lipoprotein lipase {EMEIC %3 % inhibit 235,
b, lipase {EHEICIIELMR . ZDZ LR Fig. 71T
RENTV S, Zhic KLT SRR LTk
Fig. 8 IZ/R& N 5HkIC, 1~ 2mol NaCl OFEMT lip-
ase {&EMED inhibit 23R 5h 7z,

b) NaF @I & % %

heparin ALEEHIEEFIKICRT L Tix Fig. 9 oz, 1/32
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mol 025 05
Fig. 9 Relation between lipolytic activity and
NaF conc. in the case of heparin
treated crude enzyme.
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Fig. 10 Relation between lipolytic activity and NaF

conc. in the case of control crude enzyme.
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Fig. 11 Relation between lipolytic activity and

cholate conc. in the case of heparin
treated crude enzyme.
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Fig. 12 Relation between lipolytic activity and

cholate conc. in the case of control
crude enzyme.

heparin ALEEHIESSENRIE Fig. 11 o f£ic, 1/100 mol

THEEED inhibit AR5, XIFRHLEESRE T3 Fig. 12
DFEIZ 1/100 mol THEEEED activate 2SR HIL B,
d) taurocholate FiMC X % f&

heparin JLEHELSENE Tl Fig. 13 OffiT 1/100 mol
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Fig. 13 Relation between lipolytic activity and
sodium taurocholate conc. in the case
of heparin treated crude euzyme.
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Fig. 14 Relation between lipolytic” activity

and sodium taurocholate conc. in

the case of control crude enzyme.
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Fig. 15

Relation between lipolytic activity and
sodium pyrophosphate conc. in the case
of heparin treated crude euzyme.

T inhibit 28R 6N 5. FRHEEHEIR TIE Fig 14 Off
12 1/100 mol T activate = 5.

e) pyrophosphate ¥fRHNC X % 4
heparin JLBEHIELFETE C1x Fig. 15 127/ 38EIC 0.005
~0.01 mol TIREED activate XA SN 5. XRHEEE

#Ti% Fig. 16 OFRIC 0.02 ~ 0.1 mol T inhibit &#
5.

f) protamin ¥fhNIC Xk 5 &
heparin ALFHEESERE Tix Fig. 17 OFRIT 100/125 ~



63

"
Wt et
' il -\“-\ triglyceride
o 4 s, triglyceride
03+
005
activafed triglyceride
s
021
ol 1/i00 1/50 15
Fig. 16 Relation between lipolytic activity
and sodium pyrophosphate conc. in 5
the case of control crude euzyme. =
activated
. triglyceride 0054 triglyceride
02 o
o
w. 0 02 0t
. == Fig. 19 Relation between lipolytic activity
aktivated. foiglpenite and CaCls conc. in the case of
L heparin treated crude enzyme.
005" 04 4
5 o
(=] i’ - e
w/al 100/32 100/15 100/8 ' - L triglyceide Rt
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control crude enzyme.

Fig. 18 Relation between lipolytic activity

and protamin conc. in the case of
control crude enzyme.

heparin JLEBHEESENE Tl Fig. 19 ORRICHEE O inhi-
bit R 5N 5. XFRREESREIE TIX Fig. 20 OFkic0.025

~0.5mol T activate i 5.

100/32 mg/ml @ ¥RINC 58 < inhibit &hd. STRHEE
Fi&Tlx Fig. 18 DRRICE(LA T\, LI Eo#i7e inhibitor } U8 activator 2 %F3 5 HEBEEIX
g) CaCl: Nz X 252 il i %8 # intact 7%J% T heparin JLET 5 Z kit ko
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Tabl 1. Effects of activators and inhibitors upon lipoprotein lipase activity
in both extracts with heparin and without heparin
Inhibitors Inhibition or activation of the activity in
&

activators Extract with heparin (mol)* Extract without heparin (mol)*
NaCl Strongly inhibited (0.5-1.0) Strongly inhibited  (1.0-2.0)
NaF Slightly activated (1/32) Slightly activated — (1/32)
Cholate Slightly inhibited (1,/100) Slightly activated  (1/100)
Taurocholate Slightly inhibited (1/100) Slightly activated  (1/100)
Pyrophosphate Slightly activated (5/1000-1/100) Moderately inhibited (2/100-1/10)

Protamin sulfate

Strongly inhibited (0.80-3.12)
CaCls Slightly inhibited (0.05-0.40)

No effect (1.5-25.0) **
Moderately activated (2.5/100-5/10)

* Concentration of inhibitors and activators in molarity at which inhibition or activation was

observed. ** mg per ml.

T, HBESRIE COERTIED 555, MHBEEERPICR S
N5 EME pH 7.8 @ lipoprotein lipase DA E
LLEDBhILEXONS.

% B

Robinson ez al. (1957) i3 #FHEHhH T lipoprotein lipase
KO lipase 12 }ziE3 inhibitor @ ZEED %% 177
v, Korn(1957)1% Favobacterium leparicum DHEPES
% heparinase % lipoprotein lipase Z ANEE{L 35 Z
L Z9E5E Ui, Nikkila (1958) XV »fAH v v A gel
DWNFEEER N7 = VEEDYEHEE) B heparin & lipopro-
tein lipase & DL BEFRIC OV THFZE L7z. Engelbe-
rg(1958) % heparin #FEHOMED S heparin Z W%,
Bz LF DG % Ko fiffEIC heparin % #INT 5
LU lipoprotein lipase {EM:Z 1G5 Z & & #iE L.
i (1965) (i B fAfE hicE#E pH 7.8 2R lipo-
protein lipase ¥R L, LU»bEHEMO ZhoEHE
pH 12 8.5 L& T 5. E#H (1966) 1xHu g o
lipase 2°FH pH 7.4 THH T L ZFEHA L. Z OB
dBkpEER OER pH 7.4 © lipase & ERREM: T
—E3 543, inhibitors 1233 2HEEEAS pH 7.8 @ lipo-
protein lipase IZIEEl3 5 Z & 2 L.

T NG HEERO RETIH S5, HlEZ int
act 75 RHET heparin #& e Krebs-Ringer #{H T pre-
incubation 3% Z &1 X2 T lipoprotein lipase D
DELLGOONDZ L EEIE LT

1) heparin T X > CTHEEEIRIL activated trigly-
ceride 12X L X Y & L EHERTERICR oK.

2) ¥iN heparin DOFEFHREE L 30 y/ml TH 5.

3) heparin 7% Krebs-Ringer % T pre-incubation
DX 37°C FTT 30 445, HEbE\ lipoprotein

lipase {&MEME 7R L7z,
4) heparin ZLER & ALFR L 75 5 TR EESETR O AFE acti.
vator & UV inhibtor IZ% 3+ A HEEE I35 1 HOETH 5.
PLEDORE A4S heparin ALHIC X o T HEHRTEF
DFEE pH 7.8 @ lipoprotein lipase 733 L { i&ME %
bohdZ LEmolk.
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ON LIPOLYTIC ENZYMES IN TISSUES OF ASCARIS LUMBRICOIDES SUUM II.

AKITERU MATSUURA
(Department of Parasitology, School of Medicine, Gifu University, Gifu)

In the perienteric fluid of Ascaris the occurrence of both lipoprotein lipase with a optimal
pH of 7.8 and lipase with that of 7.4, closely resembling pancreas lipase of vertebrates, was
reported by Morisita et al. (1965) and Sakakibara (1965). In the previous paper (Matsuura,
1966) some enzymatic natures of lipolytic enzymes occurring in Ascaris muscle were elucidated :
it was similar in optimal pH and substrate specificity to lipase of vertebrates but in reactivity
with inhibitors tested to lipoprotein lipase. As indicated by many workers such as Anderson
(1950), Brown (1953), Spitzer (1956), Korn (1957), and Nikkild (1958), the relation between
heparin and lipoprotein lipase is of characteristic. The present work was made in an attempt
to clear enzymatic natures of lipase in Ascaris muscle basing on the findings above-mentioned.

The highest activity of lipoprotein lipase was observed at pH 7.8 in the crude extract
which was prepared by pre-incubating Ascaris muscle layer with cuticle in Krebs-Ringer solution
containing heparin 30 gammas per ml for 30 minutes at 37°C after throughly washing with
saline.

The effects of activators and inhibitors as NaCl, NaF, cholate, taurocholate, pyrophosphate,
protamin, and CaClz upon enzyme activities were comparatively investigated in both heparin-
containing and non-heparin-containing extracts. The results obtained were summarized in Table 1.

From the results obtained it may be assumed that increase in activity of lipoprotein lipase

by the addition of heparin may occurs only in living Ascaris muscle.
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