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=Abstract=

Effects of Various Agents on the Phosphorylase Activity of Rat Kidney

Suk Dae Shin, Jung Han Kim, M.D. and Sang Ho Lee, M.D.

Department of Physiology,
Pusan National University School of Medicine

The direct effects of various agents on the phosphorylase activity of rat kidney was studied

in vitro and the results were summarized as follows.

1. The kidney phosphorylase activity was markedly depressed by iodoacetic acid whereas it was

increased by sodium azide.

2. DNP had no effect on the phosphorylase activity, while sodium cyanide slightly increased

the activity of the enzyme.

3. Quabain slightly depressed the phosphorylase activity whereas it was markedly depressed by

oligomycin.

4, Vasopressin and histamine markedly increased the phosphorylase activity.
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Epinephrine o] ¢]5te] 7t phosphorylase &4 =71 5
74| glycogenolysis 7} okrl@-& FAS Apgdelwt
(Sutherland and Rall 1960, Ellis 1965).

Sutherland and Wasilait(1956)¢} Sutherland et al.
(1962 2@ 1968)ell 2] 3l= phosphorylase = active 8 =
inactive 3¢] ¢l o™ active phosphorylase (phospho-
phosphorylase) & L #=} serine 2] ql4k 37t ester
g0z AP & AL T, phosphophospho-
rylase phosphatase = active phosphorylase & serine
ol A% Ho] Y& A4& AAst inactive phospho-
rylase 2 S|A] grebx gtel. o] vhA] adenosine trip-
hosphate 2} dephosphophosphorylase kinase o] 95t
1 AL8+5) o] active phosphorylase 2 R 3¥-& £
3, ATP: Mg &3kl 4 adenyleyclase ¢f o35
o] cyclic AMP 7} dAsvta dgict

Epinephrine | phosphorylase &4 £l o g e
$29 3%, 479 5% 2 Feduel dek 43
27 8L R A zs]-EL in vitro 8} in vivoA @7 =

=
1 Zpgo] Abo]l e maar wh glvh(Niemeyer et al

1963, Sutherland and Robinson 1956).

m=38l phosphorylase A £ Z7le] wel 234
glycogen ¥gFo] zt&Hvte AAE d8l QTLEd
2 5t9] 9 %5 ¢l vt (Hornbrook and Brody 1963, Dhalla
and Mclain 1967, Harper 1967). ¢]2}7to] epinephrine
% u] £3} wb-& catecholamines o] phosphorylase 34
Eo vlale L vz A TEEHPLU(AL
et al. 1964, Haugaard and Hess 1965) A} gA] &
A o] phosphorylase B4 Ee| v+ o] A=
@53 el g3t

oA A2Ee A A B IAA, NaN;, Na
CN ¥ DNP, Na %3} oA &4 9l ouabain 3} oligom-

_ycin, Na %39} WAlg swlo] gl vasopressin, L

d mdEaTt E534<S Wslirle histamine o]

phosphorylase B4 o] vjx] 3k sabslaz] of
A2F shy=h
ASEE ¥ MUY
HEES
A& g 2R A ASE AF 200g NS 453
$4 AT A4
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AFNE Ansd 945 4% A4S HE
el 44<] phosphorylase 4 £= Cori and Cori
(1943) wl-¢ >4 =3k Diamond and Brody(1965) u-4
22 ZFsgeh o] wle] Q& aoksbwl glucose-
1-phosphate 2 #-8 glycogen o] @A inorganic
phosphate(®] 5} LP.glx <7l §)7} %] " -2 phosph-
orylaseo]] £]3le o]l Fojxjmm IP.& 22 3l9 pho-
sphorylase A etz A5 Aolvh. 4AdzA¢ A¢
B ohgsh ek b4 dEkule)l o] HEE ARz
A 500mg ¢ I o] F ¥ Ae] 2A= Solu.
tion A(0.05M Tris buffer, pH 6.8, 0.001M ethyl-
enediaminetetraacetic acid(¢] 3} EDTA =haL <k7]3}),
0.02M NaF % 0.3% albumin] 10 ml¢)] ¢} waring
blendor 2 137t homogenize 5}¢] ] 8- 10, 000 g of] A
1027 AARARAFS A4 L 450 FAglq 2
A Agatgieh ol ZE 2L 4~5°CelA
vk Aok e ez o 459 0.2mlE 3
#5549l 0.05M Tris buffer, 0. 4% glycogen, 0. 01 M
glucose-1-phosphate, 0.001 M EDTA, 0.02M NaF
223 0.3% albumin 3} 7re] AR AFadue
gatgiet. olwl o] AT 1.0mlojrh zx 4
o Fe] wigkdl 4834S o] 5bEe] 0.001M
adenosine~5"-monophosphoric acid(e] st AMP =} oF
7S Hststgict. olsige] wigtsl 74 Agxe
87.5°C gzl 4 30 £72 LESGTIL 10% trichl-
oroacetic acid 2.0ml-& H7/IF 1027 2500g =
A4 A s AFAe Zelstgch o] 45 1oml
2 5 3}e] Fiske @ Subbarrow (1925) Wl ¢ A}
A Fr4FE 4555 AMP A $4se 9l

%2 AdAuY F7194%E 23 8le] ©] 5 phosph-
orylase 2 g}iL sl AMP 7} @45 9= 481
W F7914b%¢ 54 ste] ©|E total phosphorylase
gta Askgivh B 48444 %)= phosphorylase I+
b FolA o
€ Al At %2 FA Aotk

phosphorylase a activity=

S

3 & 3+ phosphorylase a activity -2

X100

( phosphorylase a )
total phosphorylase

Ao

2 Aol AE Aore hesh el
a-D-Glucose-1-phosphate (Sigma)
Tris(hydroxy methyl) amino methane (Sigma)
EDTA (disodium salt, Sigma)

NaF (J.T. Baker Chemical)
Albumin (Bovine albumin, Sigma)
Glycogen (Rabbit liver, Sigma)
AMP (Sodium salt, Sigma)
Trichloroacetic acid (K[l))
Ammonium molybdate (Merck)
Maleic acid (Eastman)
1~Amino-2-naphthol-4-sulfonic acidf(koso)
Sodium Sulfite, anhydrous (K1)
IAA GGy

NaN; (Mallinckrodt)

NaCN (Mallinckrodt)

DNP (Merck)

Vasopressin (Parke, Davis)
Histamine (Gotham Pharmaceutical)
Ouabain (Sigma)

Oligomycin (Sigma)

S84y 2 o ot

1. M%E phosphorylase B0 8t tHAL AR B
Ele] Hgk

of Agd] AL thAdA E44 IAA, NaN,,
NaCN % DNP &¢] 9 A 4l# phosphorylase &4 X o
v) 2= 332 FaAslgd vl o)w] 9 incubation medium
8 242 A1Fd vebd uwkel Zow medium ¢
AFe Lomlejh a2z 4944L A2t
7~93 &9 sk

i) TAA Y o3k

10 mM TAA = phosphorylase 24 58 & x5 o#]
stg.om zid Hetd 17.6% A=A+ @ 1
% A 1E).

ii) NaN3¢] 93k

1mM NaN; & phosphorylase @R £& &= &7}

AR s gz2Fd ¥t 15.3% S5 GAE 1R
g A 1E).

iii) NaCN ¢} 48k

10 mM NaCN = 9413 phosphorylase 34 =&
wersiA SAAATHGI1E 2L A 15,

iv) DNP¢| o33k :

10~5M DNP %= phosphorylase &4 52 o}F u] ksl
A Z7+2, 107*M DNP & phosphorylase &4 =& =] of
317 A A A xd ol mo} DNP & WA A% pho-

sphorylase @A 5d] # 9FE FA ¢ Aoz 47
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Table 1. The composition of incubation medium for the determination eof the effect of metabolic
inhibitors on kidney phesphorylase activity in vitro

[

Composition ?&l 1 ‘ 2 ‘ 3 l 4 ’ 5 l 6 F.C
0.5M  Tris buffer (ml) 0.1 0.1 0.1 0.1 0.1 0.1 0.05M
4% glycogen ” 0.1 0.1 0.1 0.1 0.1 0.1 0.4%
0.1M G-1-P ” 0.1 0.1 0.1 0.1 0.1 0.1 0.01 M
0.01 M EDTA n 0.1 0.1 0.1 0.1 0.1 0.1 0.00r M
0.2M  NaF ” 0.1 0.1 | o1 0.1 0.1 0.1 0.02M
3% albumin ” 0.1 0.1 0.1 0.1 0.1 0.1 0.3%
Supernatant sol. ” 0.2 0.2 0.2 0.2 0.2 0.2
10M  IAA n — 0.1 - — — —

10*M NaN; ” - — 0.1 - —_ —
100]M  NaCN 4 - — — 0.1 — —
10-3M  DNP ” — - — — 0.1 —
10%M DNP " - -1 - -1 - 0.1
Distilled water 14 0.2 0.1 0.1 0.1 0.1 0.1

G-1-P; Glucose-1-phosphate,

F.C.; Final Concentration

3% Duplicate samples of the supernatant solutions were incubated in the same reaction mixture containing
in addition, AMP in a final concentration of 0.001 M for the determination of total phosphorylase,
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Fig. 1. Effect of metabolic inhibitors on kidney

phosphorylase activity in vitro.
*: DNP 10-°M
** : DNP 10M

G 12 9 Al 15).
2. MZ phosphorylase B4 =0l tHEF vasopressin
2 histamine 2| Y&

o] Ao 9] AL vasopressin @ histamine o]
A A A phosphorylase A o] v+ G332 AL
Ay incubation medium & FA-& Al 2 Fo] hERA
uke} grow 7 g3k thist ok

i) Vasopressin &} ¢k :

Phosphorylase 4 o] vjx]& vasopressin &] o3k
S A28 9 Al 2% neluwlsl o] vasopressin o]
&5te] phosphorylase $AE7F WAs kgl i)
0. 02 u/ml vasopressin 5 X4 4] phosphorylase ZA X
€ 12.6% % 7FA 21 3L 0.2 u/ml vasopressin & 17.8% %
AAFR ek 286 FA 6 uha s A 2ok A vasopr-
essin o] Nad] v} gt 5443 & 251 A7) = (Frazier et al.
1962), F7u wgAsld xetst 2 45F A4
vasopressin ¢]] ¢] 3t} phosphorylase B X7} &71=|
Aok gl vl (Handler and Orloff 1963), 2152
£ 48 A4AL T8 whgdslA) 254 AT A
A3 g shldGi 2 9 A2E).

ii) Histamine 2] 3} :

o] 484 9lojA & phosphorylase &4 Eq - v}2] =
histamine &) 93¢ BAY AL A2E Y A2E
o Epd ule} o] histamined] £]3te] phosphory-
lase BAES W45 FEged FEAFA B2t
J82 R 0.001 mg/ml 2] histamine FXEo|4 pho-
sphorylase &4 £7} 15.8% 5715903 0.01 mg/ml £]
histamine ¥ A 18.2% /1= gl v} olidt A4
histamine o] 2A] & 35}l g4 Az ERRE A
AW B Eta Al F3E e 1z
AR 2 FRA) Y o] £EE AA Y FEF WS
7t 2 71 &2 8 9] phosphorylase 4] Toll & ¢ 3F
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Table 2. The composition of incubation medium for the determination of the effect of vasopressin
and histamine on kidney phosphorylase activity in vitro

T

Composition Tube no. 1 2 3 4 5 F.C.
0.5M Tris buffer (ml) 0.1 0.1 0.1 0.1 0.1 0.05 M
4 9% glycogen ” 0.1 0.1 0.1 0.1 0.1 0.4%
0.1 M G-1-P " 0.1 0.1 0.1 0.1 0.1 0.01 M
0.01 M EDTA ”n 0.1 0.1 0.1 0.1 0.1 0.001 M
0.2 M NaF " 0.1 0.1 0.1 0.1 0.1 0.2 M
3 9% albumin n 0.1 0.1 0,1 0.1 0.1 0.3%
Supernatant sol. ” 0.2 0.2 0.2 0.2 0.2
2u/ml vasopressin ” - 0.01 0.1 — —
0.1 mg/ml histamine » —_ — — 0.01 0.1
Distilled water " 0.2 0.19 0.1 0.19 0.1

3% Duplicate samples of the supernatant solutions were incubated in the same reaction mixture containing in
addition, AMP in a final concentration of 0.001 M for the determination of total phosphorylase.
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Fig. 2. Effect of vasopressin and histamine on kidney
phosphorylase activity in vitro. '
* : yasopressin 0. 02 u/ml
*k  :vasopressin 0.2 u/ml
@ : histamine 0. 001 mg/ml
© : histamine 0.01 mg/ml

T oAe Aes ﬁsM Aeksl Fo5E 4424
2% a7 9% Aoz A=A 2% & A
).

3. 4= phosphorylase &8 =0 i ouabain %
oligomycin 2} H&k:

o] AR6] 9lo}4E ouabain ¥ oligomycine] ¥4

A 7 phosphorylase &4 o] u]A & 48 AT A

lv] incubation medium ¢ ZA-2 A 138 7o+

D]-ﬁ]_- 1. 24 % ouabain 3} oligomycin 2.2 27 ] 3]
g Zeleh Al 3 3o Vel vkt el 0.1mM 2 1
mM ouabain ¢f] £} 3} phosphorylase &4 X7} W o
& 4R ehslg e ¥ oligomycin o] & sl &
A3 dAHg e FEHZA H2e F3FE 2d 1
u#g/ml 8] oligomycin FXel] A phosphorylase &4 E7}
17% 4A 3 ¢ 3 6 ug/ml 2 oligomycin %ioﬂ Ax31
% QA= gl ol#] 81 AF4-& ouabain 3 oligomycin
F2F F3] Na o] 5% oAl st £ 24 phosphorylase
ZA R wRE G Aol Aoz st 2
¥ ouabain 3} oligomycin & Na~-K ATPase 84 &
& oA 8le, ouabain-& ATP 24u =l <l4ksh
Z2ATEY §8E $4slez Na-K ATPase Z4
Z ojAlscla g (Matsui and Schwartz  1968),
oligomycin & 41314 o) Ak3L-E- ol A g (Slater 1963),
mitochondria ol A Zell A 4zl FHAER HE
ADP 2.9 qlAite| BvbAl S $alslonzs ATP S HAL
AA T Aolghx FATZ Yok A%

3] oligomycin 2

Table 3. Effect of ouabain and oligomycin on
kidney phosphorylase activity in vitro

Relative phosphorylase

Compound activity (%)
control 100
ouabain 0.1 mM 98+5.9

1 mM 951+5. 2
oligomycin 1 pg/ml 83+5.6
6 ug/ml 69:+4. 2

Activity in the control preparation is taken as
100%. Results are expressed as meanz=standard error:
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ALTAA Nasl §5¢ o7 8 Glynn 1963, Wh-
ittam et al. 1964), * microsome 53¢} Na-K ATP
ase A =2 A A gl x 519 cH(Whittam et al. 1964).
1%) 3. ouabain 3} oligomycin ¢] Na-K ATPase 24
9 A G Fastd o] E dAbsl A4ks St
Aol 2Lt Aoz AA5Y ATPase Al Az o
E 396 9T Aoletx stgeH(R'Y o 1971). o]
2 30} phosphorylase B 6] v)e HAF ¥4
Fire]l Az vhE AL FTujgdE Aol Az"vt
H 3 3).

2 B

W 4] A1 & phosphorylase &4 %o ulaj& F+FERL Y
3¢ A b2 g2 AEEL gl

1. W44 A phosphorylase &4 =& JAA ¢ 23t
el JAH YL NaNgel] 2lste] F7hs|gleh

2. ¢] phosphorylase 34 £ DNPd| ¢l3tq 43
& wx] grgker] NaCN o] &3te] 7Av|siA] F159
123

3. WA A phosphorylase &4 £ ouabaine] 2
sle] ZAv]EkAl GAS P2 oligomycinel] ¢ ste] 3]
3 JA AUt

4, ] phosphorylase &4 ¥ vasopressin 3+ hista-
mine o] &3t A8 Frsdch
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