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== Abstract=

Effect of Ginseng Alcohol Extract on the Oxygen Consumption

of Rat Liver Mitochondria

Joong Woo Lee, In Kyo Kim and Doo Hee Kang

Department of Physiology, Yonsei University College of Medicine. Seoul, Korea

The following results were drawn from the experiment conducted to see the effect of

ginseng alcohol extract on the mitochondrial oxidation of the rat liver.

1) Mitochondrial oxygen consumption increased in the low concentration and decreased

in the high concentration of ginseng alcohol extract.

2) When the mitochondria was destroyed mechanically or was swollen by low concentra-

tion of AgNOQ,, mitochondrial oxygen consumption was inhibited in all concentration of

ginseng alcohol extract.

3) Oxygen consumption of intact mitochondria increased in the low concentration but

.decreased in the high concentration of sodium deoxycholate.

4) Ginseng alcohol extract inhibited cytochrome oxidase activities of liver mitochondria.

These results suggest that low concentration of ginseng alcohol extract activates the

»o;ﬁygen consumption of liver mitochondria by increasing the permeability of the mitochon-

.drial membrane and high concentration of the extract inhibit the oxygen consumption by

.inhibiting the enzyme activity related to respiration.

s 8 AL 4R dE AAGA AL F

I. M 2 L L
7l FAE A HH Y AL AEFo] FrAgtm Bm
zu}.
Q1A obE Abgdl WA d= w4 TR
] 5 X B 5 H H
A sagdel, kAo s oAbl U ALE FUA]Y) ‘4?‘4 ]_T,%:E@Oﬂ/q] " TEL& A mltOChLOHd“a
Ao AL&AHE T i Ar=
JAL(EE "O& 19575 ©) 1962), 4SS EAsH (R o_ﬂ 19 dssd % cytoi;me OXIdase%oji
22 3 3 = [} = L
10705 % 2 9 1970), Al AHE EAsp A0 %3 }]ﬂ-L‘;]OH ‘jz] = :‘_/‘J- FEE9 :Hﬂ: :-7;_1”
S o] AFSl Rl A AR EES &lolo] o = 3
AR 1964 4 1062 o] B A 1079). A el ghed ql4be] Abd4mwre] SRRl e] AR FyeEt
3 F . F 17}%}‘9&;}
v 2] SR ERA Eubo]y) lysosome membrane
o AYrde FIREE AR @U@
1971; AE 1976). 3 2-(1969)-2 <14t saponin o] I. Mg 9

WMoY AR ALLEFE SAANGT B

* LA TE 19781E dAdTa ool FFas

1) &lF 7} mitochondria 2] 22|

o Tl B guEYE, Hogeboom (1955)¢] s o] sk & #¢ oz



—o]Z%- 5 29l 1 QAFEFFEEO
&) mitochondria & 28 3tgd vk 5 200gm ui )Y 3
AT eE A4 FYA F AR TE AFhd 3
Z+% .32 M sucrose £4o] gagith. o] & L& suc-
rose £99 ¢ 4] Dounce homogenizer & homogenate
2 ulE3 Sorval centrifuge(model RC 2-B)E A}
£3le] 1,000Xg oA 1087 LALET 2 54 ¢
4] 8,000X g oA 2087 JA A A A A mitochondria
5 FHEstd o

2) MaLDES £F

Mitochondria & A}4£4&F-&-& stationary platin-
jum electrode & A}4-3F polarography & 23314

Z 924 3ml9 test chamber o] 87 mM KCI,
6 mM MgCl,, 12 mM Na,HPO,, 3 mM NaH,PO,(pH
7.4), 12mM NaF @ 1mM ADPH
mixture & Y& v} mitochondria & 1mg/ml¥
A Fska 35°C ol 4] 1027k incubation 4] mito-
chondria 9] Ab&4 R 27 F40¢ PO,o HEE
oxygen monitor system (Y.S.1. Model 53 SA)e} 1}
Elv} 32 0] & recorder(Sargent SRL)¢| 7] Es}gtt.
olsf incubation §o el Heistd FES QLLE
%% =l mitochondria ¢ swelling agent & & 3]
Na-deoxycholate ¢} AgNO,& AHrlsley AlL4LRE
o HAE olE 8 GHE T B

incubation

3) Cytochrome oxidase 848 &3

Oser(1965)9] ulwe] 2 3le] cytochrome oxidase
AT E 2Astget. F 71424 0.1% p-phenylene
diamine o] E¢) gl incubation £l glass-glass
homogenizer & =}3 3} mitochondria & Y3 25°C
oA 30& 7t incubationdF & LAl At AFE
9] A 2 =2 spectrophotometer (wave length 440
mp)E 33, 2 ZFHYEE AAstget. o]ld incuba-
tion $do) ¢4 4FE FHEL 5~40mg%IHA At
s}o] cytochrome oxidase #4 X w3 & Qdgk& Il

sty =
. 48 & o
Al1EE g4 ;_}14%?4 FEo v ALLEE
£ Az T A 4N (R e 222 ik
Z FE2EY v=7 20 mg/i 275 W 7R = Ak
&R Fo] FEFEA wel Fostgeh. 28y 20mg
%3t o] 2 FxolAe r4E7 AAstd 100 mg

] # 7+ mitochondria & Al&4

Y QrsEgd WAk 9y

=gl wAE G-
%A 2FR 1’/} 39 B Fe vehie s
£Eg) A A4 T 4 9.

Swelling agenti f;;i'#z._ AgNOg7} mitochondria
Al 2 Eoll R 5},
AgNOsY 27 50 M AR = b B go] Al =
FRLH 2 o]y FEAE Alrsmgy SIHE.
37k ol 75 uM o) A = W 2F(AgNOZ5 o) 2ot
238 w2 ghe JEhyglc

+ =¥dE vl kot light scattering
test Al A X 50 pM 8] AgNO,= mitochondria & »}
Z 2A] swelling A] g ¢},

weld A 32k 50 uM g AgNOsE 713t mito-
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Fig. 1. Effect of ginseng alcohol extract on the-
mitochondrial oxygen consumption of rat:
liver.
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Fig. 2. Effect of AgNO,; on the mitochondriall
oxygen consumption,
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Effect of ginseng alcohol extract on the
oxygen consumption of intact (A) and
swollen (B) mitochondria by AgNO,,
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Fig. 3.
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Fig. 4. Effect™of ginseng alcohol extract on the

oxygen consumption of intact (A) and
mechanically disrupted (B) mitochondria.
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A9l ol QJAREEd Ystd AbLREo] FbEt
W} AgNO;E A% AL 2 45EE SR &
B AL Ege] Fastd 258 A AL 2
£,

gts] mitochondria 5 glass-glass homogenizer 2
3] ZolA mitochondria & st A F g4t
B9 E4E 239 Aol A4Ed EAFIE
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Effect sodium deoxycholate on the oxygen
consumption of intact (A) and mechanic-
ally disrupted (B) mitochondria.
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Fig. 6. Effect of ginsengalcohol extract on the

cytochrome oxidase activity.

b dAAE mhalsbal B E4RS gba] ¢S A4 mito-
chondria £ Q4FEE Jile AdbsRfo] F7H-
s s}3lE mitochondria v HEFEs E/ME4E-
AdLRgo] A

Detergent 2 ¢ A Na-deoxycholate (DOC)7}
mitochondria 8] 4444 R g A g3 A 5%
1 Ve 9tk A A mitochondria = DOC &) Fx.
b3S o (1.25~7 mg%) AbbdRge] Frhahd 1000
mg%el A A 288 gLdle A 1E & JaEE
E A5k obF Ak A3HE ek 2o sk
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A= mitochondria + DOC & W& ZTo4He 41
ELRE0] gAY E]— Xﬂ 6 & mitochondria ¢
<ytochrome oxidase o] ®a]& QAZEEY JiFo
e AR A4E22EETA wel cytochrome
oxidase B4 £} JAH AL o 4 9ok,

V. =z &

A4 mitochondria o 4 A xbo] 5 = Arshab st )
AL2}33 (oxidative phosphorylation) 2 tight coup-
ling o] ¢lvb. 8y} olelat tight coupling & o
A7t 2l Yot Fape WAL Asag s g

AbEEg & EE|A7] & A 2440 uncoupler 2 2,4
-dinitrophenol & 5 <= 9l &#] o]A & high energy
intermediate S 7bf3a] st 24 QA4S ubA gk

gax sbd = 3 Z¢ oxidative phosphorylation
9] chemiosmotic theory e ¢]3l® mitochondrial
membrane 8] 3% E Z7}A#A mitochondria v} ¥
<2} 9] 89 proton ¢ electrochemical gradient & =zt
£A7vtnxE A3E

35 ojwl 4 ele ¢3¢ mitochondria 7} swelling
2 AE skt qash sy
ple) 5] 1] mitochondria & swelling A7) & x4 .6
2x A4 Lo (Cleland, 1952; Tedeschi & Harris
1958), Ca**, phosphate, AgNQO,, MgCl, 53 2&
A ] 3 thyroxine 3 2-& hormone & ol 2 &
glv} (Tapley 1956; Tapley and Cooper 1956). ] -
28 AEe ¢35t mitochondria 7} swelling 5=
AN L H4A LR o] Foy A1} LAk I A,

o ul4] © 8 mitochondria ¢ 2} (outer membrane)-&
E357t Agks] = v et(inner membrane)-& L
B35 o ¢ 27 o Fo] matrix 2 Ex o] o]
stel o carriero] fEAY Bl ol el e 9
LAl ® b wel4 mitochondria 9] ALzt % 41413}
mitochondria W] 28] E3 ¢ Byl u]8#ste o
AR & + 9ok

A2 =] (uncou-
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ATEAA B2 FE Q4 ¢F2EF) 44k
EEE S0 E AL ookl QA GTZEES
¢ ojw AJ-Eo] mitochondria & swelling A|A = A

34- 7 RalEs FrkHe] 218 (R A glut-
amate)-& ¥ Rsle Alsta e FAF o= stx ER
¢l mitochondria W2 §oletA BojrtAl FE=4

47 Asebn AAAs AgNOyt 22 £ = mito-
«chondria & swelling A]7)d A}l &4 R g0 S75 =
AeletEx (A 2E), & R3elE veRix] o=k

g2 £F0] 27 mitochondria & A4

AR E okt AbselibEtE
gt AAeEFEEE

£R2gd v JYPF—

7132 A7 glutamate & AAD AatFEFol
5 FrkAIs velva ge A B ooz g

A FEEY AU glutamate & XF3E L9 o] F
& FIHAII BRA o] ReAtEe AL Zavin 6y
. ALY EFEEL mitochondria ol x 7 T
S8} d8 e B Natel 58 27 2(1%
1976; o] & 7 1978), lysosome =8 BHAEE Z714]
Jle ALE BB F 1976).
XX mitochondria ¢| respiration -
chondria & [ATP]/(ADPJ} [ATP])/(ADP].(Pile]
g5t 2AF LY o] ¥k T AdLLEEo] A

kY

extramito-

I 2o Er®ician gel(Holian et al 1977). 18
by elak EP F%%o] mitochondria #}4 H3x &
S7}A A Ht gradient & HAls1Ex 32 DNP 3

mitochondria membrane < %35 H*¢ influx & 2t
427 phosphorylation sited]4]¢] Hte]l4E7} &
elEe] ATPHA4o] axz ARFo= [(ATP)Y
(ADP]-(Pil7} 5ol AleLmFo] Fogk o2
44F = gk

Qakel HEH FALLEE 10979
2aE u 23td A-f(panancene), -f-7] 4l (palmitic

saponin ¥j

acid, stearic acid ¥ linolic acid), A g F7
2E S UCLCLIR B 1963). o] & a4 4239
olw] AEel 25te] mitochondria 7} swelling 5 =x|
ol A e BAF o}l Suh obulE saponin iz}
A7k obd 7k 445 ed TrironX & o] 24 o) 339
detergent -2 mitochondria 2}¢] Fx4q WIS
okF1 A A swelling A7l & A2 <A,

A A+ mitochondria ¢} 7144 2.2 s}3 8 mitocho-
ndria o] mitochondria detergent & F}1}9l
cholate & %13 v} A4 mitochondria & A xX<
DOCel sl 4k -go] Frhsle ZEZAAL
2383 gAste o] 9 &3 (dual effect)s} }E}
A5 E) AAFEES BAR T3 bR fabE A
35 Jeli g et o] A& mitochondria 8 A4 4%
W gl4te] & 347} saponin 3} 72 detergent ZH&
of o3t vebd ¢ &g BAFE Aol gk

Mitochondria & swelling 2|71 &= EAF] i
F2] 2 9ALS & 4+ 9l =d] (Lehninger and Remmert
1959, Wdjtezack and Lehninger 1961) B Ix}E2
: 7¥sk mitochondria el 4 g
=z ukate] @A H o] o)A o] mitochondria & swelling

deoxy-

swelling agent -2

uncoupling A 2l &} 3}
palmitic acid, stearic acid

g linolic acid 3} -2 felxjulale] AudsF gL
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AL 2 EEHRAR 1963) & AP A&ERE
8] F7b7t saponin ol o] zE-E A upAle] A=
4% el g JMSAE b
B JAYETFEEY FEL ok o) &e] =1 4
&aRFol 2T vistd o317 oAA=E a%-g-

W e

—rAwﬂ° T:L;gi¢%€ﬂ4ﬂ4@4
B4 e3ld GAlA Asob ohdst gAde,
Al 3 &4 1 R 50/,[1\/ AgNO;& 7}éled mitoch
-ondria & F¥3] swelling A17] A elA = AgNOE
AR SE ARE WAE FE FEY QgeEE
FEAAE bk 2280 JAFHE AoltEst A4
EolA et zte] mitochondria & 7|42 2 shal iy
ulE mitochondrial fragment o] 4 & & mitocho-

ndria $}= 2] J4FSE ] GO EmoAE Ali
cxgo] dAHE A 5 29 ¢ 4 gu
2 AdHd FARE l Eol A gl o] mito-
chondria ol A 4ttt o] F2d TS
ome oxidase A Ers} QA ¢ FTFEHFEY RE BE
Al A oA AL £ 5 vk A4 EFFEE] #
bR B4 ARG wae JFE EE AEH T
(Na*+K*) - ATPase +} (Catt+Mg++) — ATPase &
AEE BEd wel 27145} mitochondria v} sar-
coplasmic reticulum ¢] (Cat*+Mg++) — ATPase &+
AEE dAggL (R 5 19708 A 5L £ 4

3} cytochr-

>

EaFHA Het T FEFde] HE AE ¢ F d:
d E AHAAY AAREE JA4FEEL HoE 7
mitochondria 9] A3s}Rd Al T4LEBYEE

JAsE Aoz A7y},
A4 GEFEE TR #E oY Ei:
%%-Fo] mitochondria ¢] AZstPeo FAAsE T
A4A = dAsht AsEd AL mitochondria =]
FEE S/ BRA ALEEEE FH45) 2,
HE ZEEAE HEFES ZHAAA APAE 3
Fue F4AAZIS o ZA eldy] o B 2

e AL F g AL ALE 4pEyc)

=
ind
it

L QAFEEL ¥ FEAAE 4442 8E 5
AL e FEAAE 2318 o2 Alstg ).
2. Mitochondria & 7]A| " 2.2 sla] 34} AgNO,

:A18" A1-28 1979—

2 swelling A]71 & ¢lak
TR A A& E S o
at

3. AAF mitochondri

[r

1%59] Na-deoxycho-
late o] 9]ste] AteLZgo] Fristgdes EL FE

N AL Aty e, 28 s}3 3 mitochondria o
AL 2 FEAAE A G

4, Q14 ¢E3%2L 7 mitochondria cytochrome
oxidase l—Xg =& A5
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