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Abstract

It has been known that the ginseng extracts activate the lipid metabolism in animal
body. The experiments were undertaken to elucidate the effects of total, diol, and triol
saponin of ginseng on the activities of acyl Co-A synthetase and hydroxyacyl Co-A
dehydrogenase involved in fatty acid metabolism in normal albino rat liver. The acyl
Co-A synthetase activity, in vifro, was increased by 20% with treatment of 2.5x 10-3%
total saponin, by 14% with 2.5x102% diol saponin, and 30% with 2.5x10% triol
saponin, respectively. And the enzyme activity was increased by 27% at 2 hours after
intraperitoneal injection of total saponin. Hydroxyacyl Co-A dehydrogenase activity,
in vitro, was increased by 77% with 104% total saponin, by 64% with 1072% diol saponin,
and by 72% with 10-*% triol saponin, respectively. Also, the enzyme activity, in vivo,
was increased by 15.3% and 33% at 2 hours and 4 hours.
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2p5kak AbER A 2 7)o) xbabg & A 84 7l acyl Co-A synthetase oF = wh4b Absl &
4 % hydroxyacyl Co-A dehydrogenase &4lo} ojugl A3kg v =718 2Fsauxzt
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(1) & AN A4 HPEELS A2(20C+2C)9 AR/ #F 2FPARR
AHE3E AlF 150g~250g ¢ s ¢
& A¥QER ALl

A (Panax ginseng, C.A. Meyer) & F4HAb Q1AH(4 3T, 50 95) & A48k,

2) Aok

7143 coenzyme A, NAD(Nicotinamide Adenine Dinucleotide). FAD(Flavin

Adenire Dinucleotide), ATP(Adenosine Triphosphate), BSA{Bovine Serum Albumin),
glycylglycine 52 Sigma Ab A F&, 7]l Aok o) Wako, Junsei Sanyo #F2] GR

w, 5EFE AHEEd

% 7 (Sprague Dawley) & Ap8-3}o] 2 7t 2%

Total saponin & Shibata® W o2 FZsd3, diol A% triol 4] saponin & #59]
wgo g F&Esle Al
2 a5
Acyl Co-A synthetase, hydroxyacyl Co-A dehydrogenase ¥+~ mitochondria %89 2
Greenwalt®, Tol and Hulsman”2] w2 ol &stglom, F&34& 4ColA S8l
o, wase Lowry ¥iPo 2, #% oWl g Bovine Serum Albumin & A}83}4
t},
) Mitochondria ¥ 3 2] #al
1% whole homogenate, acyl Co-A synthetase #4213l heavy mitochondria ¢+ hy.-
dro xyacyl Co-A dehydrogenase &z:<12l light mitochondria ¥ &l 4], Singer®e] u}
Wo ®2} succinate dehydrogenase #41&, F F'9, Fse} givg Wy e 2
Malate dehvdrogenase #4-& 77 %3 sle] o),
@D Invio oA 2GR A
Acyl Co-A synthetase + Mahler and Wakil'?, Kornberg and Pricer'®2] alyjo 2 =
) 8t9d 2, hydroxyacyl Co-A dehydrogenase &= Fiecchi ef al'¥, Lazarow and de Duve!®,
Lazarow' £eo} wllo g &A3lqch, 7t saponin 9] ¥ %+ 107°% ~107'2 3}g o},
@ In vivo oA EAEA £
214} total saponin 1mg/ml ¥ =& & 9 AF 100g% 1my 27 W 548 F 2
A1z, 4217, 1224173 A" 3group A A4E HA s
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1. Mitochondria %% ¢] &<l

Mitochondriz ¥38-¢ 10% 34 9%(whole homogenate), heavy mitochondria, light
mitochondria o 4 SDH, MDH ¢} &42 w]iste]x] <ely.giet, Whole homogenate
= SDH #4o] 123 enzyme unit, MDH 7} 150 enzyme unit 3 velilgle™  heavy
mitochondria o} & SDH #&4je] 35 enzyme unit, MDH & 70 enzyme unit 2 ‘}ebdl
el w¥]3ted light mitochondria ¢ SDH, MDH #4%3= ztzt 44 enzyme unit, 56
enzyme unit & el g (Fig. 1),
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Fig. 1. Intracellulr distribution of enzymes for iden- Fig. 2 The effect ol increasing times of incubation
tification of cell fraction : on the acyl Co-A and NADH by action of acyl Co-A
*Enzyme unit: One unit was defined as an optical synthetase and hydroxyacyl Co-A dehydrogenase.

density change of 0.01 per minute.
succinate dehydrogenase; SDH :[__]
malate dehydrogenase; MDH : [l

2. Acyl CoA synthetase, hydroxyacy! GoA dehydrogenase 9] A|7te] o} & A

Acyl CoA synthetase &= 37Col 4 15% Fo 1, 24(0.D./mg protein), hydroxyacyl
CoA dehydrogenase &= 37°C oA 20 ¥ 3¢ 1,38(0.D./mg protein) 2 zt7zt 3 ¥4 &
Yebdiglda, & F 542 34319 Aol & Folrt Yl Aeq eldd (Fig 2),

3. In vitroo) 4 acyl CoA synthetase &4 ol v]x & QA #3159 o3

Total saponin & 5X1074% ¥ Xel4 5(p<0,001), 2.5%X107°% ® =4 20% (p<
0.001)2 4 =gz, B & FEAE 7157 F24 (p<0.001) A A sk
Diol /| saponin ol A+ 2,5X107°%~2.5X107*% F=A 4749 Fr7he dded
o)A gldx, 5X107%, 2.5%1073% A 11% (p<0. 01), 14% (p<0.001) ¢ Fel4dsle
2748 el 9dcl, Triol A saponin o) A& 2,5X1074% 5x1074% X4 33%(p<
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0.001), 309% (p<0, 001) 27} & Bolir, Brl & FXeliz @Ae] o4 w<lrt (Table
D).

Table 1. Effect of total saponin, diol and triol-saponin of ginseng on the acy! Co-A synthetase activity in
rat liver in vitro

*Enzyme unit/mg protein t S.D.
*

Conc.(%0) Total sapoin R*‘A Diol saponin _ R.A. Triol saponin R“ A,
**Control 35.16+£0.17 100 35.16+0.17 100 35.16+0.71 100
2.5x10 31.03+1.14% 83 35.40+0.57 101 36.00+0.07% 102
2.5x10* 35.39+0.55 101 37.10+£0.57 106 38.00+0.48° 108
2.5x10™ 36.24+3.19 104 36.60+1.45 104 46.70 +1.85% 133
5 x1C 36.85+0.21% 105 39.10+ 1.63° 111 46.00+0.90° 130
2.5x 10~ 41.94 +0.62° 120 40.00+0.55° 114 37.10+0.09% 106
5 x107 39.15+0.72 112 32.30+0.24% 92 30.00+0.81% 85
2.5x1072 38.36+0.55 110 34.30+0.90 98 29.00 +0.88% 83

*Enzyme unit; One unit was defined as an optical density change of 0.01 per minute
**Control; Control was added 0.2ml buffer (glycylglycin buffer 5mM pH 8.0) instead of ginseng fractions.
***R A.; Relative activity was expressed assuming that of control being 100.
a:p<0.001, b:p<0.01 to control.

4. In vitroe) A hydroxyacyl CoA dehydrogenase & 4ol o] x| ol At H-g &0 <43

Total saponin o] &= 1073%el 4 66% (p<0. 0D R 24 F7lwrt w4 Jepgx
10719, 107°% Sxol A% zZHzb 779% (p<0, 001), 56% (p<0. 001 2 & o] & 4o F7}&)
Aok,

Diol 4] saponin & <3-L 107°% s xell 4 25%(p<0, 02), 107%%ol) 4= 46% (p<0,
01), 107*%el A 64%(p<0.00D) &l 2 45 vebd F 107 %A e 2T o
42 A fedS s

Triol 7| saponin ¢ 107*%, 107°% <& xel4 7rzF 64% (p<0,01), 729 (p<0.0D & <
7b8 et} (Table 2),

5. In vitroo) A1 acyl CoA synthetase ¢} hydroxyacyl CoA dehydrogenase &/ 7]
2] & total saponin 2] < g

Acyl CoA synthetase 9] 4] %.3= total saponin & FAlgt F 2 A7 AA4E AT
A 27%(p<0,02) EAa"A o) ZhE A, 447, 12 217 AlglTel A 8.7%, 34.46%
(p<0. 01 =3 A = et

Hydroxyacyl CoA dehydrogenase = 2 4|23} 4 A| 2 @ Tl A 15, 3% (p<0. 01),
33% (p<0, 0D & $-2A sl F7HE vellida, 12417 AgTe dE2ghed i 3
Aot 48 sl (Table 3),
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Table 2. Effect of total saponin, diol and triol-saponin of ginseng on the hydroxyacyl Co-A dehydrogenase
activity in rat liver in vitro

*Enzyme unit/mg protei*r‘_i* t S.D.

Cone.(%) Total sapoin ﬁ*A Diol saponin__ R.A. Triol saponin ﬁk
**Control 43.5+4.50 100 43.51+4.50 100 43.5+4.50 100
10-¢ 47.1144.36° 108 44.1+5.53 102 47.5+7.90 109
10-s 72.4+3.26% 166 48.0 +4.36 111 59.5+4.47° 137
102 68.0+4.99% 156 63.245.47° 146 75.0£3.24° 172
10— 60.2 +2.60% 138 71.11+2.36° 164 58.3+0.78° 134
10! 54.0+3.26° 124 42.3+2.48 97 52.543.88° 120

*Enzyme unit; same as in Table 1.
**Control; Control was added 0.2ml of buffer {Tris-HCI buffer 60mM pH 7.4) instead of ginseng fractions.
***R.A,; same as in Table 1.
a:p<0.001, b:p<0.02 to control.

Table 3. Effect of total saponin of ginseng on the acyl Co-A synthetase and hydroxyacyl Co-A dehydrogenase
activity in rat liver i vivo

*Enzyme unit/mg protein+S.D.

treatment acyl Co-A synthetase Hydroxyacyl Co-A dehydrogenase

2 hrs. Saline 23.00+0.32 20.10+1.19
Total saponin 29.40 + 1.06° 23.17+0.62°
Change rate compared 127.00 115.30
with control (100%)

4 hrs. Saline 24.50+0.99 19.05+0.36
Total saponin 22.36+1.33 25.40+0.98"
h

C.ange rate compared 91.30 133.00
with control (100%)

12 hrs. Saline 21.62+1.09 19.10+0.67
Total saponin 14.17+1.09° 15.47+0.17
Ch t

ange rate compared 65.54 80.90

with control (100%)

*Enzyme unit; same as in Table 1.
Saline was injected 1ml(1mg/ml) per 100g rat body weight, instead of total saponin.
Total saponin was injected 1ml(1lmg/ml) per 100g rat body weight.

b:p<0.01, c:p<0.02 to control.

6. In vitroe)|A] succinate dehydrogenase @4l w|x] = total saponin ¢ < 8

SDH ¥4 =& total saponin H 2] ¥ 27}, 4 A1 APFA 9,04%, 100.6% ¥4
37H8 Holthrt 1242 AR TN E Y2 Z $£5¢ ettt (Table 4),
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Table 4. Effect of total saponin of ginseng on the succinate dehydrogenase activity in rat in vive

Treatment *Enzyme unit/mg protein Change rate compared with control (100%)
Saline 52.00 100.00
2 hrs.
Total saponin 56.70 109.04
Saline 53.06 100.00
4 hrs.
Total saponin 106.45 200.60
12 hrs. Saline 55.00 100.00
Total saponin 53.50 97.30

*Enzyme unit; same as in Table 1.
Saline was injected 1ml(1mg/ml) per 100g rat body weight, instead of total saponin.
Total saponin was injected 1ml(1mg/ml) per 100g rat body weight.
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In vitro o) A acyl Co-A synthetase &A1& total saponin, diol Al % triol A saponin
FE 2,5%X1070~2,57%% FE=EHdM 94 (p<00D)UA FrHE AR, hydroxyacyl
Co-A dehydrogenase &= saponin % 107°~107%% ®Walr Aol ZFrisldr}, ol¢
ZE A Fo o)'7e Mo A= oAb saponin o A AFxr}t H 8,
7+ AaAvig 2FEHE AAEErl g il Axe) dAgo, A4 HFE A
of wE A4LFMEY G FF Jd++ Jung and Kim'®e] diol A ¢ triol A
saponin o] tryptophan pyrrolase #xJo] ztzk 12 A7}, 3 Aj7} Foll Frigivie R e}
o)1= [1,2—MC] acetate & 42 wWAA A saponin-g @ F o AF FoJi] 3270
Foll el A EFFEHAI, 542 Fel A FalsE) Akl cia ®Raskelcl
2 A3 A total saponin & F & F acyl Co-A synthetase 2] &Ao] 247} Azd
ATl A 27% Z7b=lg) 3, hydroxyacyl Co-A dehydrogenase &4 2 A|%y, 4213}
AR AEFAAE 15,3%, 33% Feddds F7HE vhepligla, 12417 AoE A
"ol e Fa=Egdel, olepze] 87 e saponin-& FARgE F Ajzte] WE E4 %
Ae Frhe EA FHo wel &GS Aol ZY] et slg& vebdlich, Acyl
Co-A synthetase 7} 12 A7} & 2o v)a 34.46% A% AL & A Aoz
= ool &8 A9ty 5, SDH 348 in vitro A 107°~107*% saponin F %ol A
AAaAel £7180%) Rk Bas w59 g, 1976 . F¢ o], 1977) dLon, & A
# 2] in vitro 9} A total saponin 22 F 4 A]7te] SDH Aol 100.6% 7€ 7oz
Hol, Bz} W F41= total saponin-& 4 A2 Aol Al 107°~107'% FFLE 7
Hg 4+ gk

¥ AR Az A 94l saponin AR A HAAELGA S in vitro ¢ in vivo
BTl Z7Aga, olelg A4 #A Zr12 saponin £ 2 HAF AFEIE £o)dlA @
B ooldel, AuolM A A& FaAA Fejep Yz
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1. Acyl Co-A synthetase A2 in vifro o|A] total saponin 2 ,5X107%% ¥ %ol A

20% =7}= 5, diol A saponin 2,5X1073%) 41 14%, triol A saponin 2, 5X107*% ¢l 4

33% 47 ZF7tsEelth, Total saponin uH-& 2 2]3F in vivo A A& 22 F 2 A7kl A5k

A"l 27% F7Fekdch,

2. Hydroxyacyl Co-A dehydrogenase &AL in vitro oA 107°%, total saponin o] A

66%, 1072% drol A} saponin oA 64% zt7 Z715 1 triol Al saponin 1073% T X A
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