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Effects of Korean Ginseng (Panax ginseng C.A. Meyer) Saponin
Fraction on Polyamine Metabolism in Rat Organs
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Abstract : In order to study effects of Korean ginseng (Panax ginseng C.A. Meyer) saponin fraction
on polyamine metabolism in rat organs, Korean ginseng saponin fraction was administrated to rats
for 1, 2, 3, 4, 6 and 12 months and brain. liver, prostate, spleen and testis were removed from these
rats. Two enzyme activities were measured from those organs: ornithine decarboxylase (ODC),
which 1s a regulatory enzyme of putrescine biosynthesis and S-adenosylmethionine decarboxylase
(SAMDC), which is also a regulatory enzyme of spermidine and spermine biosynthesis. The amounts
of polyamine were also determined. As for prostate and testis organs, Korean ginseng saponin frac-
tion was innocuous for ODC and SAMDC activities from rats fed for 1 and 2 months. However, after
3 months, the stimulatory effect on the activities of two enzyme gradually increased in test groups
and reached its maximum in 12 months. The contents of spermidine and spermine of test groups in
prostate and testis were also much higher than those of contol groups. Another stimulatory effect on
the activities of two enzymes was observed in liver and reached its maximum in 6 months. In the
other organs such as brain and spleen, the enzymes were turned out to be not affected by feeding
Korean ginseng saponin fraction. From the cumulative results, the stuimulatory effect of Korean gin-
seng saponin fraction on polyamine metabolism was observed in prostate, testis and liver.

Key word : Ornithine decarboxylase, S-adenosylmethionine decarboxyvlase, polyamine, ginseng.
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Fig. 1. Effects of Korean ginseng saponin fraction on

ornithine decarboxylase activity from testis.
S. A, specific activity.
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polyamine band& UV lamp®& Standard polyamine
s} wlszao] ahala}a oWl

A7 spectrofluorometer(excitation 350 nm, em-

ethylacetate 2 &
ission 500 nm) = fluorescence® 3t}
Zur ¥ nE
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gkg- Hol 3 (Figs. 1, 2) prostate?] 74-$% zH7t 47
Yol A & Heoli 1 o]|F Fhadls b Kol
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o2 Kol polyamine Aol sl ODCe}
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saponin +3]-& E83F AP HS, BE7|7bo]
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270 Fk 0 Bt gl 2z wsgken 3, 47
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Fig. 2. Effects of Korean ginseng saponin fraction on
S-adenosyl methionine decarboxylase activity
from testis. S. A., specific activity.
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Fig. 3. Effects of Korean ginseng saponin fraction on

ornithine decarhoxylase activity from pro-
state. S. AL, specific activity.
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Fig. 4. Effects of Korean ginseng saponin fraction on
S-adenosyl methionine decarboxylase activity
from prostate. S. A., specific activity.

Table 1. Effects of Korean ginseng saponin fraction on the amounts of putrescine in various rat organs

(Unit : pg/fresh weight)

Treatmemt | Time (month) Brain Liver Prostate Spleen Testis

Control 1 2.90+0.8 7.581t0.7 27.29+6 8.18+1 9.94+1
2 1.03+0.1 4.65+0.15 18.25+5 5.01+1 4.45+15
3 0.424+0.2 4.4 +05 14.04%6 4.12+0.6 2.62+0.7
4 1.57+0.2 7.03+1 26.21+5 7.4710.5 4.86+1
6 1.30£0.1 1.3 £0.2 11 =5 12.8 0.6 46 *1
12 0.45+0.2 2.6810.5 12.77+6 2.78+0.6 2.34+0.6

Saponin 1 2.394+0.4 5.68+2 23.37+3 9.3 £3 3.54+2
2 0.8910.1 4.40+14 4.75+04 4.5 +0.5 1.79+0.3
3 1.27£0.1 8.5312 12.12+0.7 4.78+0.3 3.03+0.7
4 1.43+0.1 8.10+0.4 17.40+14 8.43+1.1 4.4 0.6
6 2.0 £0.3 3.5 +1.1 40 =7 13.1 0.6 52 +1
12 0.3810.04 3.97+1.2 14.64+4 4.87+2 2.0 £0.8
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Table 2. Effects of Korean ginseng saponin fraction on the amounts of spermidine in various rat organs
(Unit : pg/fresh weight)

Treatmemt |Time (month) Brain Liver Prostate Spleen Testis

Control 1 54741 40.88+10 23729+ 50 79.55 +10 2268t 7
2 3.61+04 20.56+ 8 163.25% 30 2827+ 3 1285+ 4
3 794104 46.09+ 5 464.17+ 40 69.591+10 2297+ 3
4 13.97+1 74.47+10 2450.21+ 100 91.174.20 2968 1 8
6 550+1 113 + 2 100+ 10 50.8 + 9 206 1 3
12 5.21+0.2 25104 6 140.65+ 50 32.72+t 8 1496+ 1

Saponin 1 10.04%2 43.89+ 4 168.53+ 40 357 £ 6 3076+ 6
2 9.29+4 2956+ 4 91.23+ 4 9.271 3 927+ 3
3 11.94 +3 95.57+30 660.021120 21.34+ 2 21,34+ 2
4 14.73+3 77.02+14 1504.40t300 | 242.36 %30 242,36+ 30
6 11.0 £3 350 + 3 250 £ 50 352 7 352 47
12 6.731+0.3 36.04+ 3 34.88+ 2 1518+ 1 15184 1

Table 3. Effects of Korean ginseng saponin fraction on the amounts of spermine in various rat organs
(Unit : pg/iresh ww l“:

Treatmemt | Time (month) Brain Liver Prostate Spleen hstls,
Control 1 4.31+£0.65 36.87+ 2 131.094:19 73.26+ 7 47.23+
2 3.81+0.5 50.75+12 142.05+40 34.35+ 5 17444 5
3 14.96 2 139.0 +40 564.69+ 30 126.38:+14 8752,’ N
4 7.61+t1 137.47+10 382.63+40 102.65+20 11713
6 6.10t1 151 + 5 40 £ 0.7 32.0 = 4 35.2 :
12 3.13£0.2 22.63+ 3 93.77t 7 2131+ 3 18154 2
Saponin 1 5.88+0.6 36.15+ 5 106.40+ 20 59.12+ 8 20.64 = 6
2 2.78+0.2 56.91:+ 5 60.64+ 3 43.83+ 9 32,61 = 4
3 16.43+2 213.21+70 918.51+70 79.12+10 64 36+ 7
4 10.93+4 156.66 430 298.07+50 167.04+10 119.64 - 30
6 42 +038 400 £ 5 120 +20 5381 + 8 502 5
12 3.62+0.1 93.78+.12 63.26+12 2728+ 5 16.57 1 1.5
et 2 Ahzsct,
2. LiverOiMQ] polyamine CHAIS) 3} Polyamine &eFe o}E Al xd e} upabrbz] il

Liverell 4] izl 2% ODCel A2 2704 # putrescines gxA o2 7F4F5L spermidinedt
FHlE Veplar SAMDCS] &2 A S spermined 3, 4704s S el el (Tables
vheblisd=el al4 saponin #8& H-8-A120 At Al 1-3). el wlgt AgEe] Aold vlats] wed
el ODCe] A& 41 o] F e tlzwell ¥l spermidine®} spermine-& °F7Fe] Aol & melon)
& 3 S-S B3 SAMDCE] A5 670 A of| A putrescine®| &aFato|= 3704 o] F “LE] thAAER
74 Eokrh(Figs. 5, 6). QlAbe] diverell &gk & v} A vlehdti(Table 1).

Afell R od3Fe] A9 glucose-6-phosphate o|ALZ Hol liver?] A% <4t saponinse} pu-
dehydrogenasei= 2709 o] F%-E], isocitrate dehy-  trescine tHAtell= 32 of k8 ulxj= 7lon Azt

drogenase= 3709 o|FH-E] &A¥p) viehh= 7o ")
2 ol qlatel] ot Aab= F il wel o E Ao 3. Braini} spleen®IAM2| polyamine CHA}S| HH3}
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Fig. 5. Effects of Korean ginseng saponin fraction on
ornithine decarboxylase activity from liver. S.

A., specific activity.
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Fig. 6. Effects of Korean ginseng saponin fraction on
S-adenosyl methionine decarboxylase activity
from liver. S. A., specific activity.

Brain?} spleen o42] ODC 4L o}& A7l
vl vl A ek o A =7 Sl del o
2} gado] A9 vjehgz] efspel eyt SAMDCH]
432 prain® A9 40LH HAHE epdodx
spleenell #]+= Akl o 2 v]4=5}4dch(Figs. 7 , 8).
273 A TellA o] #4de] Afol= ODCE 7
9] Jeh}z] ¢kekoul SAMDCH 75
ef 7k AL 72 Hlﬁﬁ}“l‘/}(b‘igs 7.8).

Polyamine &2 t}h2 Arjelxje} opibrix =
putrescine-<- ng}zj,gi 7}28k3 spermidine
spermineS 3, 47045 )& vepdidcl A¥Le
7% spermidine?] k& brain?} spleencil4] 470
o] F & Bl H& ¢S waloH(Table 2) 1

o"l‘ 7%
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% e el 4] %)

100

80 4
£ 6o
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o .
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S |
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< 204
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Fig. 7. Effects of Korean ginseng saponin fraction on

S-adenosyl methionine decarboxylase activity
from brain. S. A., specific activity.
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Fig. 8. Effects of Korean ginseng saponin fraction on
S-adenosyl methionine decarboxylase activity
from spleen. S. A., specific activity.
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