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Phosphorylase {&H#EIC 533 RETEER, BB
NS4k i SH hapo s
4H BT, A H
Influence of surface active agent, benzoyl peroxide and

sulfhydryl compounds on the activity of phosphorylase
Toshiko IMAMURA and Sadaichi MivamoTto

1) The activity of phosphorylase was inhibited by addition of neutral cleanser
on the market. In the rate of inhibition, the higher concentration, the more
inhibition,

2) The activity of phosphorylase was also inhibited by benzoyl peroxide. In
this case too, the increase of the amount of benzoyl peroxide caused the inten-
sification of the inhibition.

3) Inhibition of the activity of phosphrylase was observed also with sulfhydryl
compounds, and in the group of the compounds, the smaller moleculer weight,

the more intensive inhibition.

T, FEONEMBERARICZOEIAELZB LS5, MEICKIETEENE HE TR
ENTVw3. LaL, ZOmBOEBL 55 NSERWEMTIHALRESTH - T, BEHELE
BRBEOBEBEN\ER SN TS, ARSI L ) T, BRSO T 2 EN E TR E L
TLYV ETHNBTHADH. bhvbiiLic REEMRD catalase JEMEZFHES 2 2 L 2L
L7z 2%, 4EE iz phosphorylase {EfEicRIFFTFHELZMR L. £/-FRI L < phosphorylase
IR 2B VA B L UERED SHILEYMOREIZ >\ TERETL 512D TED
EREWET S

S B

1. Phosphorylase o §#l
Phosphorylase (2.4.1.1, «a-1,4-glucan: orthophosphate glucosyl transferase) (1 gly-
cogen B LU 7F v 7 VU BEIET 2B O MK, BEMICIE S FET 525, #io phosphorylase
CHEHIDOZR L TRRUPLHEERIZL T 5. fHOEFKIE phloridin, ff%e, B-glycerophosp-
horic acid, glucose %2k -~ THEEN B, P v A EhOERENBETRIASIZE
> THEEHT, F7- adenylic acid < cysteine |2 X - TIEMHLE VD LvvbhTWv 5.
¥ % #A € ® phosphorylase [3FMIC B Esh, Py M2 HE 7527V 3%~ 2 L7
#®, MEELHAVY, 37 Iv—2fFZEY /) — AR T FERLER T2, BEFED active
site [xE BTV vy, Agh, Cu*t, F-ick v i#ESHh, HgCl, TIHEshZZVD L vb
WA=, ZBRET, WERF 0 LR REp a8, 11, 38 (1966).
B.Shapiro & E.Wertheimer : Biochem. J., 37, 397 (1943).

1)
2)
3) E.H.Fischer & H.M.Hilpert : Experientia., 9, 176 (1953).
4) H.Baum & G.A.Gilbert : Nature, Lond., 171, 983 (1953).
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N3, T Hollo 5%z X - T+ # 1 € phosphorylase ¢ DEAE cellulose iz X 2 {5l
NITE PR TS, Db DEERICE V- TIEY v H4 &0 phosphorylase # ¥ 4rAiciFERIL
THIV7-. BIb, SvA v sof®+ v TFL, KCN QUL 7-1%, EAL, HikE®ED, EiER
pH 6.4~6.8 {cdFnL, 50°, 54rMME, WRiCifiAKT HBHET 2. fAfkiLlKT oL, d=
1,100~1,135 Mok s T& 2 720D BROBRKIZ L 27, L LTE LN FHEARITIRES
B TRBRENORTICAIEEME 2. S A v a 8kg 2 LEIFEERK 40ml 2 E o h /-,

2. FFRIEHEORE

(«x-1,4-glucosyl), -+ a~D-glvcose--1-phosphate=x( -1, 4-glucosyl), .1 + orthophosphate
O EDORKIETHE UMY & (Pi) % Fiske-Subbarrow #E» 12X WEEL-. HH 0.5
MEEEE R (pPH 6.0) Iml, 5% FIAMBEEK 1ml, BRFIE Iml 2 BREICL v, KR
EEoREYERE 1ml 290%, 37°, 10 SyHE#%, 0.1M glucose-1-phosphate ¥ 1ml % i1z,
BEi%Bs X 5, 10, 15, 20 43gic =@ 0.5ml 455% 5% trichloracetic acid 2.0ml i A
L, #155%iFiE, AR 1.0ml c>& Pi 2ERL. FEREOKD 2 VIT=F ) —WIFHK
oftniz, FRFENADLZCIE 0% =& ) — & FCTHIELfE%E control ¥ L7-.

3. RIKVEIR O R

PR AN THER O #e iR gERI 2 7K 1ml fiic 0.0035ml, 0.007ml, 0.07ml sEiEME L - F Rk %
RV~ 7o,

I L LT oBEERIL R AN TR, T avoSy, YUERO LYy LW,
W h LU, REBANY T L, REE< XV ABIGTF A r0ds, 1EE213 2
FE2LoTHRLIZLOT, BRREX A 1D 19~22% #&¢. Zhw 10mg/ml &
iR 709% =& 2 —izEEmnL, Fo 0.1, 0.15, 0.5, 0.75ml (1, 1.5, 5, 7.5mg) #FHw»
7=.

SH {v4¥ & L TiX cysteine (0.04, 0.05, 0.30mM), ethylmercaptan (1.65, 10.0mM),
propylmercaptan (5.0, 7.5mM), n-butylmercaptan (5.0, 10.0mM), benzylmercaptan
(2.5, 5.0, 10.0mM) © 5fE% f\7=. Cysteine PISMIKic#iEwD T, 0% =% ) — iz
PWREL THwz. fivy pH 6.0 ICFREL 72

£ B B R

1 SRmEENHR O R

hPEERI O NIC X Y phosphorylase i Fig. 1 o<, $H& & Edko Ao Control
DFAII UL AE S, HREORESEE, MERLKL K- b 0.0035ml i
MO EE. SEHEERT 5.29% Th 5y, 0.007Tml <% 8.0%, 0.07ml Tix 25.1% T -
7z (Table 1).
2. EER{LN L A DR

WER L~ v A VORI X b BERIENE Fig. 2 om< HE SN EEZRNEOHE L
LLzRL, Img B XU 1.5mg OFRMIC Xk 2 EEEERE, =% 7 —10 4o Control 2

5) K.H.Meyer & P.Bernfeld : Helv. Chim. Acta., 25, 399 (1942).
6) J.Hollo, E.Laszlo & A.Hoschke : Staerke., 18, 337 (1966).

7) JRUBPMIGHE - BEREsENE, Vol. 2, p. 574 (1956).

8) C.H.Fiske & Y.Subbarow : J.Biol. Chem., 66, 375 (1925).
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XL, FRLER 2.7%, 6.6% THAIZxL, bmg 3L 7.5mg OHEMTit 87.2%, 94.7%
LIFERICTEEEEE L. PR, BB b~ A iz X DERE Table 1R L 7.
3. SH kit et

Cysteine, ethylmercaptan, propylmercaptan, butylmercaptan, benzylmercaptan %z
DVTEZNENR L IAER, Fig. 3~7 (ORT XS AEr B . ZhoDFHHEERELIE
%L Table 2 o< ThY, RABEEHETCEIITFROKANZ O YHENNS 3
DA B 7.

% ®

HPERERIE 2 D58V lipoid BAMEN S, REORRHZEVIRL, £-HREOFERLES T
bHHEIAND, FEBEHEHEOERIH LTI LrORELZRET I LIYURELONS. BIE
DX Hizbivbitix catalase iHMHIC KT THE L &1 - 724, phosphorylase (2%t L T % HEE
HAobsZ LMLl BOFIAOEHEDORL ST, RN EERCEELRIET
SIS, BEEBCERSNSLOTHLETI, HRHEBEITELETITL, &
BERICALEE SN B Z R E L.

BRI AEEIC L TIERRIE S v VA VORI UNER S X OMELS O R ICHE

0.0035 mé addition

0.0070 mf addition
40+

0.070m¢ addition

20

10

Produced inorganic pbosphorr "

! | |
5 10 15 20
Time of reaction (min)

Fig. 1 Inhibition of the activity of phosphorylase
by neutral cleanser
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Table 1 Inhibition rate (4 ) of the activity of phosphrylase

by neutral cleanser and benzoyl peroxide

Average

| Inhibition rate by the time of reaction
Amounts added e i e e —e————— | inhibition
5min 10min 15min 20min rate (%)
Neutral cleanser
0.0035 ml 5.2 5.2 5.2 5.1 5.2
0.0070 ml 8.8 10.5 4.4 8.4 8.0
0.070 ml 25.1 28.2 23.8 23.4 25.1
Benzoyl peroxide
1.0 mg 3.8 2.1 2.2 1.3 2.7
1.5mg 8.0 6.8 6.2 5.5 6.6
5.0mg 92.3 88.4 84.5 83.6 87.2
7.5mg 97.1 93.7 93.9 94.2 94.7

sof

nN w ~
o o o

produced jnorganic phosphor (7)

o

rolZ 10% Ethanol)
l0mg addition
1.5mg add/t/on

~ 5,0mg addition

'7.57779 add/tion

1

10
Time of reaction (min.)

15

20

Fig. 2 Inhibition of the activity of phosphorylase
by benzoyl peroxide
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Table 2 Average inhibition rate* (

%
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) of the activity of

phosphorylase by several sulfhydryl compounds

mM Cysteine mercaptan mgizggi.am mgrlég}géan mlf):igggli;;in
£ 0.02 20.5 | 5
0.04 23.0 |
0.05 0.5
0.30 89.7
0.50 96.0
1.25 18.3
1.65
2.50 35.0 7.7
5.00 50.8 23.6 82.9
7.50 85.2
10.00

* Average inhibition rate calculated from the measurement 5, 10, 15 and

20 minutes after reaction.
under the head of experiments.

50

40

20

10

produced inorganic phosphor ()

The method of measurement is described

r—
. (\,\?_07
Yo
ol
o 0.02mM
-
0.04 mM
L [ ]
0.05mM
0.30 mM
° v - ——
1 v| 1 1 0-50))7M
5 10 15 20

by Cysteine

Time of reaction (min)
Fig. 3 Inhibition of the activity of phosphorylase
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produced inorganic phosphor (7)

ganic phoslahor (r)

mnor

produced

~
o

w
o

N
(&

o

N
o

w
(@]

N
o

—
o

g (10% Ethanof)
165 mM
- f
- 1 1 1 70.00mM
5 10 15 20

Time of reaction (min.)
Fig. 4 Inhibition of the activity of phosphorylase
by ethylmercaptan

1.25mM
2.50mM

5.00mM

7.50mM

b

! 1 |
5 10 15 20

Time of reaction (min.)
Fig. 5 Inhibition of the activity of phosphorylase
by propylmercaptan
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40 -

30 z(’?o"
0

500mM
20 -

10.00 mM
10

produced inorganic phosphor (¥)

1 ! L L
5 10 15 20

Time of reaction Cmin.)
Fig. 6 Inhibition of the activity of phosphorylase
by buthylmerbaptan

N
o
i

produced inorganic phosphor (¥)

| {

5 10 15 20

Time of reaction (min.)
Fig. 7 Inhibition of the activity of phoshporylase
by benzylmercaptan

— 4] —



No. 14 (1969)

ALTREbhy. XEARIINERBIOWELD kg 125% 0.3g (0.03%) LT L35 &
EOHLNTVA. AERT Smg RIMOBE, L& (Gml) © 0.19% 124y, 87.29% OHE
R H7-is, lmg MO FE, BbaERIcx LT 0.02% OBETIIHER) 2.4% L#ET
BZLZHNLAT, HHABREORES 0.03% UTLEDOLNTWDDOIRLEBEDTRE Al &
hTwsborBbhsd. LirLEHHO#EGEERIC K 2ZELZEETLT, WA CLREL D
B ELTHAHIL, ELITEELIIHETEALVTHA Y. 3T, EEEA VUVIZAAXDOBLE
JHNERD I &iE, FELVHEME VXD,

AEBR TR L7z SH (k&2 >\ T phosphorylase JHER Z R+ 512, G TFEDO/NEHKD
DEFLHENKTHHZ LATRENTZA, Thik, 2h b SHILAMERK AT 245 % OFEKK DB
B L T—2DRBREE 22D L2 XD,

BOICAEBRICC W HTAOFTER 25, #EET T, MUECE, HAST oM LRy 5.
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