Korean J. Vet. Res., Vol. 23, No.1 (1983)

Ethanol o] moko] A& Na-K-ATPase
ZA ol w2 FF

2 % 4
7 A &t A, 5=l 3t

M B

Aoyl Al =l A Al xafo] E4]8kE Na-pumps]
#goz K+ Alx% gto®, Natg Al=zql uh-& st
o TFHoR o]FH L 7] dF Azubg FAR
Axe B Nardl 5271 2 58 $A8tz guoh?

ols}zte] Na*e] Alzwhg Fit o] 5o Qs AA
Az Fieo] AGHAD T FHIE T o
B 7kR] QA Flse] sYE T Y& Folz), Az
4ol A4aE fAFA AL A4e Nave 5=
7t 4% FEoR 2T Yok e

Alx=tg E3k Natsl K*9 o] Fole WX E
g2 sEd o] #Abd 4= adenosine triphosphate
(ATP)7F Z dlvx oz A4 Holxm ¢2& e
Al Al A} o] TE, 38,9,24,29)

F AE T4 ATPs Nat =l K* o] Falele =
WA FAC dEe] A BmE e F on]150,m,
Skou® & A9 wxAZA A=elA Natsl Kte] 94
24 3lxl &= adenosine triphosphatase (ATPase) &
Na-K-ATPasesl ZA k. xustgon], o FZiA
7k Natst K*9] 5354 o 5ol ARtz T34}

7. o] % Post 5293 Duham & Glynn®X o] T4
A7t Natsb K8 553 o] 5o #dslz g8 915
sl o

Na-K-ATPase?] 5#& nolEx FiA7 o8 =4
5,15,17,26,00]] 4| W7AH o] 7o, Bonting S9& 5
o dAe 5 22E AT HEFE] z2A6 NaK-
ATPaser} EA et ¢ gl &xuk Na-K-AT-
Pases} Nat9] 534 o]Fd AHoz FdAste A&
oA 7tx] BEE] FTHHAE FRA"E Al Al k] 44
Na*e] 554 o] %] Na-K-ATPaser} #ostzm gl
& Na-K-ATPases]| =3 Awla <Ja|A ¢l ouabainai]
&k Na*d] | &4 7+49 Na-K-ATPase &4 %7 3
A vHe 221906} Al Aseste] 49 Nate] A F4ok

Na-K-ATPase @45+ AAxel vld 4% Az

Z

i =
SR L EICER LA )

sk o Be] A B484Y9 e ol Natyl A
Fool AR 9o YAt E w3 S®o 2 wol
FA AEe o 5 3

ethanol® o3 A A ofn] 420 B thiamineld
g FH )5 % JAGE Aow A gon o=
Aol TFHoR ol EHeA we] Nate "Waw 3
3L 3071e| ethanolo] o] 5 A HFH o] 5L ox
3t 1A Foll Natel 554 o[ %o Hedstm g
Na-K-ATPase® JAgo 24 dAg4e dox &

£ FHeA el W% =

JHAH 2 A5 ethanole]l mofe] Al homog-
enates] 4 Na-K-ATPase ¥Ao] oju ol 58 ulaL
A Badetd AL Fid 2 A AL ¥ ] 9
gt & ATE Amstg .

Mz 9wy

HEUSE & Agd A48 FEL A3 2~3kgd
A A E 3okl E 4 Pagle] A&
At

Alg|E homogenate FH| : wofo] FRE &1z sly
AAAZ] F A% AARL A A5} o Bshn Lyl
4 e A7l 1S 0.25M sucrose, 40mM tris-HCl, 5
mM EDTA = 2.4mM deoxychloride (pH 6.8)7} &
i o =7 1g9 20mi9] H & (W/V)z ¥,
4°Cell 4| homogenate® wtE3lon, o302 3 slo}
#A| Z homogenate® Az 4 0°CdAae] o] B34
ZArk. A8-8l7] Ao Fulf homogenate g% t}A]
10 2 A5t AFg-slg et

homogenate ] Ttz ke w32 o= hovine
serum albuming A}8-3le] Lowry 59 w10 2 2
A gk =

Na-K-ATPase §IM T &% : ATPase g4 5 &3
- incubationg-<}u] ATPE s}slz ATPased] 93]

Aegd Hol fAHAAE FAQAE FAsA ol B

— 9 —



ATPase A== 3t4 ).

% ATPase (Mg-ATPase+Na-K-ATPase) &4 =&
2437 915t} incubation®ald SExzYE 2mM
ATP, 3mM Mg*+, 100mM Na*, 10mM K* = 100m
M tris-HC1 (pH7.5, at 37°C)& stda Al A3
F9 549 AE HstEld AAe] Imiyl HA sl
AL g s )

d 47l 24 F Natsk K+l @& Aedl 4 0.1mM
ouabaine] ZA g AJod] ATPased &7 3 Mg-ATP-
ase FAER slg o9, & ATPases} Mg-ATPase
Y4 E sto] & Na-K-ATPase S E=2 stgrh

ATP7I ¢+ incubation <& 37°Cell 4 10¥ 3o}
preincubation @& 3 o 7]d] ATPE A} el 23&
A1+t o0, ethanol-& preincubation €-<e Ys}3l
e}, 28 3 10839} incubation®gF Hi 11.67%
HClO.% 0.4mizg] 7}sle w38 A Az o0 ATPH}
A5 =] FelHAXE Fr1948 s E¥ Fiske
W Subbarows] wWyPer EAstgoer, TAHEA
B A §424EF gmol/pi/mg. protein/10min=
verd B

4 o

1. Na-K-ATPase ®4jofl cH8t ethanol 2 &} :
Na-K-ATPase 84 -& ethanol®] %= 1.0414 15.0%
el dlel 4 FEel w3l JAlFHeg o, 50%A
EEE 7.5% ethanold A vEbkeb(g 1).

(%e)

100

8C

=601

=

g

< 40
20 ~
0'u 4 1 1 1 1 ’ p t

0 2 4 6 8 10 15
ETOH (%) -

Fig. 1. Ethanol inhibition curve of Na-K-ATPa-
se activity. Standard incubation conditions w-
ere used. Each point represents per cent inhi-

bition (mean=+SE) oi four experiments.
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Fig. 2. Effect of incubation time on Na-K-ATP-
ase activity. 0, control, @, 8% ethanol. Each
point represents mean+SE of four experimen-

ts.
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Fig. 3. Rate of ATP hydrolysis as a function of
enzyme (Eoncentration. Standard incubation co-
nditions were used. 0, control;, @, 8% ethanol.
Each point represents mean+SE of four expe-
riments.
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Fig. 4. Effect of ethanol on ATP activation ki-
netics of Na-K-ATPase activity. ATP concent-
ration was varied from 0.1 to 3.0mM while m-
aintaining optimal concentration of Mg**, Na*
and K*. @,control; 0, 8% ethanol. Each point
represents mean of four experiments.
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Fig. 5. Effect of ethanol on Mg** activation of
Na-K-ATPase activity. Mg** concentration was
varied from 0.1 to 2.0 mM while standard co-
nditions were used. 0, control, @,8% ethanol.
Each point represents mean of four experimen-
ts.
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Fig. 6. Effect of ethanol on Na* activation of
Na-K-ATPase activity. Na* concentration was
varied from 10 to 50mM while maintaining K+
concentration constant at 10mM. 0, control; @,
8% ethanol. Each point represents mean of
four experiments.
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Fig. 7. Effect of ethanol on K* activation of
Na-K-ATPase activity. K+ concentration was va-
ried from 0.4 to 4.0 mM while maintaining
Na* concentration constant at 50mM. 0, cont-
rol; @, 8% ethanol. Each point represents mean
of four experiments.
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Fig. 8. Arrhenius plot of Na-K-ATPase activity.
Na-K-ATPase activity was determined at varo-
ius temperature. 0, control; @, 8% ethanol.
Each point represents mean--SE of four expe-
riments.
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Table 1. Effect of Preincubation Time on Inhibition of Na-K-ATPase Activity by Ethanol

(mean+SE)

89% Ethanol

15% Ethanol

Preincubation Control
. Specific activity Specific activity
time (min.) pﬁggior}/f()lﬁﬁ) (4#mol Pi/mg % of control (umol Pi/mg % of control
protein/10 min} protein/10 min)

5 4.46+40.42 2.07+0.33 46.41+3.14 0.44+0.10 15.28+2.12
10 4.70+0.27 2.204+0.12 46.8044.03 0.62-+£0.02 14.21+1.98
15 4.79+0.05 2.254+0.07 46.9743.84 0.73+0.05 15.24+1.02
20 4.18+0.22 2.08+0.27 47.98+4.18 0.78+0.12 10.9843.02
30 4.70+0.50 2.104-0.08 44.68+3.20 0.53+0.09 9.27+2.01
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Effects of Ethanol on Na-K-ATPase Activity of Cat Kidney

Joo-Heon Kim, D.V.M., M.S.
Department of Veterinary Medicine, College of Agriculture, Gyecongsang National University

Yong-Keun Kim, D.V.M., M.S., Ph.D.
Department of Physiology, College of Medicine, Busan National University

Abstract

The effects of ethanol on Na-K-ATPase activity were investigated with cat kidney homogenate.

The results were summarized as follows:

1. Na-K-ATPase activity was inhibited with dose-dependent manner by ethanol of higher concentration
than 1%, and showed an estimated Is, (the inhibitor concentration to cause 50% inhibition) of 7.5%.

2. Hydrolysis of ATP was linear with the incubation time in the absence and presence of 8% ethanol,
whereas it was different with preincubation time in the presence of 15% ethanol.

3. Inhibition of Na-K-ATPase activity by ethanol was not affected by increased enzyme concentration,
and showed the reversibility of the inhibitory pattern.

4. Kinetic studies of cationic-substrate activation of Na-K-ATPase showed that ethanol had both prop-
erties of classical competitive inhibition for Mg** or K* and non-competitive inhibition for ATP or Na*.

5. Arrhenius plot yield two break point at 21° and 30°C in the absence of ethanol,
only one break point at 18°C in the presence of 8% ethanol.

These results suggested that ethanol inhibited Na-K-ATPase activity reversibly through a disturbance
of microenvironment of lipids associated with the enzyme.

whereas showing
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