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—Abstract—

Effects of Panax Ginseng on the Central Nervous System

Jin Sup Oh, M.D., Ph.D., Chan Woong Park M.D. and Dong Yeon Moon, M.D.

Department of Pharmacology, College of Medicine, Seoul National University

Seoul, Korea

Saponin, essential oil and fat oil fractions were fractionated from Panax Ginseng and their potent-

iating or inhibiting actions during the combined use of several central nervous system stimulants or

depressants were observed to elucidate the possible role of Ginseng fractions on the central nervous

system.

Saponin, essential oil and fat oil fractions shortened nembutal sleeping time at low dosage (10 mg/

kg) but contrarily they produced potentiation of nembutal hypnosis at high dosage (50mg/kg).

In the toxicity study of amphetamine, saponin and essential oil fractions reduced the toxicity in
aggregated mice at high dosage (100 mg/kg) but such decreased lethality was not observed in isolated

mice.

Ginseng fractions, especially high dose of saponin fraction (100mg/kg) prolonged the survival time

after injection of convulsive dose of metrazol or cocaine and saponin fraction also prolonged the onset

of cocaine convulsion at high dosage (100 mg/kg).
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Material + Alcohol

Heat on the water bath for 4 hrs.

Soin. (Alcohol)«—Filtration—Residue+Alcohol

Repeat above method 3 times

Total Alco?ol Soln.
Remove out Alcohol & Dry to Solids (Alcohol Ex.)

Make acid with 3% HCl—Dissolve into seperate funnel & let stand for 24 hrs.—Supernatant

Extraction with Ether—Ether layer

Make basic with Ammonia

water |
Extraction with Chloroform—Chloroform
! layer
Basic Soln.

Dialysis into Cellophane tube for a week.
Heat until boiling ft let stand for 24 hrs.
Soln. (Aqueous)<Filtration—Residue
Evaporate to dry
Dissolve into cold alcohol
Filtration
lEther until no p. p. t.
& stand for 24 hrs.

Separafe
Soln. (Alcohol+Ether)
Dissolve into cold Alcohol

Ether until no p. p. t.

& stand for 24 hrs.
Repeat aliove method 3 times

p. p. t.
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Make dry (Saponin)
Fig. 1.
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(1) Alcohol Extract , )
AZE 12kgol ethyl alcohol 60kg-& fmsh 3 E HiH
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(2) Saponin Fraction

Alcohol extract & BKEKR BMAA L 18K H
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1. BREBFH=x
(1) Nembutal EERRE:ME

i8%E 20em WSS =2 109tE E 13F0 R St H
A7) = physiological saline 2, &R & AZE alco-
hol extract @ saponin fraction, essential oil fraction,
fat oil fraction €& &% 10 mg/kg, 20 mg/kg, 50 mg/kg
4L, = BHR¥FER = chlorpromazine 5 mg/kg, am-
phetamine 0. 1mg/kg ¥ & 1 EAKM KTHEMT 3T
o 7t 106 %o nembutal 50mg/kg & BEREARE
Hisbe] IEACH (righting reflex) ] &R el =t
-0 MRIREEH-S sty ot

(2) Amphetamine toxicity

() PEfRv--~ (aggregated mice)'®¢] amphetamine
toxicity
BE 20 gm P35S mbS-£ 6 utElE 1HESE S B
TR 2Eol] = physiological saline &, EEI = AZE alco-
hol extract, saponin fraction, essential oil fraction %
fat oil fraction € %% 10 mg/kg, 50 mg/ke, 100 mg/kg
AL & FREBIH L chlorpromazine 5mg/kg & B
FeR = HEHE 304 48] amphetamine & JEiRRE
Hatsle] wigsl Qo] Avroz & bR AEB/F7 om,
Fol7t 10em ¢l YhF-2 "bE cageoll BHLE AA 45
) #EE #% Miller @ Tainter!”$] ko g LDgest
standard deviation € HEs-4 o}
(i) FMar vH-$-2(isolated mice)®] amphetamine tox-
icity

82E 20 gm RAY vH2F FHIAY O F-3
cage o] vi$2 @ntel A& PHrAA & Miller 2 Tai-
nter & FHiEo 2 LD;, 9 standard deviation & HixEs})
=k

(3) Metrazol, Cocaine convulsion

B 20 gm A4S h-2 150 1 #Ro R St %
8o & physiological saline &, Bl A% alco-
hol extract, saponin fraction, essential oil fraction %
fat oil fraction 10 mg/kg, 50 mg/kg, 100 mg/kg 4 & &
Mgz $¥ELELT 30 4 el metrazol 84 mg/kg, cocaine
142mg/kg & HEEEAR E4ste) EREEY BERN
g k28] FEre] FiESE BEE JE SRt

TS K
(1) Nembutal FERERM

A% alcohol extract, saponin fraction, essential oil
fraction & fat oil fraction &S HEH S o ¢ nem-
butal EEIRER]S Table 13 geh,

HIRREQ] saline HLELFE] Tbal AZE HBEIJ ATE
alcohol extract 10 mg/kg B #HETE group Dby HEHR
refEle] #LE Bkl ek

Table 1. Nembutal Sleeping Time

] Perce-
Groww Dose | Dgaien 1t 10
ol

1. Saline 73.03-13.9
2. Chlorpromazine 5mg/kg98. 1:23. 9/+34.4
3. Amphetamine 0.1mg/kg31. 81 8.2—56. 4
4. Ginseng Alcohol Ex. | 10 mg/kg[73.7£12.1 +0.9
5. Ginseng Alcohol Ex. | 20 mg/kg36.2+11.6/—50. 4
6. Ginseng Saponin Fx.| 5mg/kg|54.0+7.6 |—26.0
7. Ginseng Saponin Fx.| 10 mg/kg?21.6411.9/—71.8
8. Gingeng Saponin Fx.| 20 mg/kg62.11+16.5—13.3
9. Ginseng Saponin Fx., 30 mg/kg90.6:119. 4+24.1
10. Ginseng Sapon Fz. 50 mg/kegi80. 6-+22. 5i-+10. 4
11. Ginseng Oil Fx. 10 mg/kg|30. 6112.5—58. 1
12. Ginseng Oil Fx. 20 mg/kgl43. 9122.2—39.1
13. Ginseng Oil Fx. 50 mg/kg51. 6+15.2—29.3
14. Ginseng Fat Oil EX.| 10 mg/kg25.61 8.3—64.9
15. Ginseng Fat Oil Fx. | 20 mg/kg|60.41-12. 1—17.2
16. Ginseng Fat Oil Fx. | 50 mg/kg4l. 7+10.6/—42.9

Bl essential oil fraction, fat oil fraction & #HA3t &
#%5] saponin fraction 5, 10, 20 mg/kg & B} £
& FEIRFARIS] 58S B%kd o] saponin fraction 30,
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50 mg/kg & #HF group ol A& EIRMEY ERS B
#slgl v}, saponin fraction ¢ 7% 10 mg/ke & HHZL
group ol A 714 FEES MEIREFRIE 94 A ampheta-
mine 0, lmg/kg & #ET group 3} ¥ 5% EERFRE
deh g.od o] Bk SR &AL A ER
o] ERS o1 30mg/kg Ll bS] RN = BRHR
v} o8l R EREN-E Bed “4-.‘

AZ9 t}& fraction & #Bigl group ol 4 £ dose 7}
wmsie 4 EEs g ﬁﬂ&lﬁl’aﬁ"] AR ERHAE A
£ ¥+ 99

(2) Amphetamine toxicity

(i) IMirwhS-2 (isolated mice)$¢] amphetamine toxicity

isolated m}-%-Zq ami)hetamine% ¥ st Miller &
Jitgel ksl LDso® JET #RE Table 2] nole
v}k o] chlorpromazine & $362%; group - saline #
BARtel Ml ob7e] LDy®] #nE #Bkiov A2
P & group ] LDso& HEM thal o Skt ¢l
=k

Table 2. Amphetémine Toxicity (Isolated Mice)

Group Dose (In;]g /lg(g))
1. Saline. 151458
2. Chlorpromazine 5mg/kg 180%7.5
3. Ginseng Alcohol Ex. 50 mg/kg 145+7.2
4. Ginseng Alcohol Ex. - |100 mg/kg 136+5.6
5.- Ginseng Saponin Fx. 10 mg/kg 164-+-6.6
6. Ginseng Saponin Fx. 50 mg/kg 14016.7
7. Ginseng Saponin Fx. |100mg/kg 14246.7
8. Ginseng Oil Fx. 50 mg/kg 16115.8
9. Ginseng Oil Fx. | 100 mg/kg 143-+6.0
10. Ginseng Fat Oil Fx. 50 mg/kg 142+4.5
11. Ginseng Fat Oil Fx. 100 mg/kg 13248.6
‘Table 3. Amphetamine Toxicity (Aggregated Mice)
E ~Group Dose _ (In‘l]g /gg)
1. Saline 9.20 40.81
2. Chlerpromazine 5mg/kg | 117 - +10.6
3. Ginseng Alcoho! Ex. 50 mg/kg 8.10+1.30
4. Ginseng Alcohol Ex. 100 mg/kg | 10. 401,10
5. Ginseng Saponin Fx. 10mg/kg | 9.86-+0.94
6. Ginseng Saponin Fx. 50 mg/kg | 9.43+1.06
7. Ginseng Saponin Fx. |100mg/kg | 14.501.70
8. Ginseng Oil Fx. 50 mg/kg 8.6010. 74
9. Ginseng Oil Fx. 100 mg/kg 13.01.40
10. Ginseng Fat Oil Fx. 50 mg/kg 9. 401-0. 96
11 Ginseng Fat Oil Fx. |100mg/kg | 11.30-1. 40

(i) Pp#Evl-$-~(aggregated mice)e] amphetamine to-
xicity.
Aggregated ©}->2¢] amphetamine £ #3825t LDs,.
& JESE 3k Table 34 Firsl ulke} vl
saline #8aEES] LDso 9. 2040. 81 mg/kg ol Fasl chl-
orpromazine 5mg/kg & HHSE grovp & 117410, 6 mg/

kg & vebllo] LDyl MR HME 2elx gith A

% 4% fraction 10, 50 mg/kg & I group & HEAR
of sl el e BMEY ﬁ%iﬁ.v]— saponin fraction.
100 mg/kg & #Hk group & LDso7} 14. 511, 7 me/ke,.
essential oil fraction 100 mg/kg & #§8 group 8] LDso.
7F 13.04F1. 4 mg/kg & vhebfl o} LDgo®) 08 #A3-
g

€)) Métrazol, Cocaine convulsion

(i) Metrazol convu]slon

uj4-2o] metrazol - #riRs}ed Eﬁﬁﬁ?—% EHRRE
B w29 FErel BEsE RS WED el Table
4] 3} gl

AE % fraction 8| WY FREDHEMAE o #8(L
E #HksA ¢skoe) AZE saponin fraction 100mg/ke
T BRSS9 vhead il PIES & Ml E
#3) @mstgl et

(ii) Cocaine convulsion ’ '
- mh$-2ol cocaine & BT % B B
B 2 shex¢] ol FiEsE e Table 5414
g} zeh. A saponin fraction 100 mg/kg & A
&0 BT WA W Frol BTES T el sk
d.out A% THE fraction o] HE kAL B BF
b7t ks A kkeh '

£ B

- AEY R (R B BH4AAY A #REE
924 3744 &= BESE ¥ 4 U0k

Bl (D AL iEiisRel He REmoz FAT
o B, 10 P, Pethovi®%d] #ith, (2) AL HiE
Rl HE F HE FEHe= fFATYE B,
O S, P £, 3 g @i ) ABE P
ESRel Bl B fEE REMLE (FREStL X
B R MR DE o= Fﬁﬁ%ff}r SRILD &
el #Esh gk

B A 7R vhsh 2] nembutal FERASRIOT
e AZS fRE BEdE e #sta gl

B A& PEQ0 mg/ke) HERD-L group & MEIRF
MY Efme BRsd T AZE KE(50 me/ke) BT
£ group-& FEMRESRS] ERE HAsGom olAT B
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Table 4. Metrazol Convulsion

Group Dose Time (min.) to convulsion} , Time (min.) to death
1. Saline 1.2 %01 42 + 1.4
2. Ginseng Alcohol Ex. 10 mg/kg 1.0+ 0.2 32+ 20
3. Ginseng Alcohol Ex. 50 mg/kg 1.0 £ 0.2 5.8 1+ 0.4
4, Ginseng Alcohol Ex. 100 mg/kg .1+0.1 58 + 0.5
5. Ginseng Saponin Fx. 10 mg/kg 1.1 +0.3 6.2 + 1.1
6. Ginseng Saponin Fx. 50 mg/kg 1.0 0.1 6.6 + 1.7
7. Ginseng Saponin Fx. 100 mg/kg 1.2 0.2 10.0 £ 2.0
8. Ginseng Oil Fx. 10 mg/kg 0.9 +0.1 53+ 0.9
9, Ginseng Oil Fx. 50 mg/kg 0.9 + 0.2 ) 52+ 1.1
10. Ginseng Oil Fx. 100 mg/kg L2403 55+ L7
11. Ginseng Fat Oil Fx. 10 mg/kg 0.9+ 0.1 51+ 0.7
12. Ginseng Fat Oil Fx. 50 mg/kg 1.1 +0.1 55+ 0.3
13. Ginseng Fat Oil Fx. 100 mg/kg 0.9 0.1 6.4 - 1.2
Table 5. Cocaine Convulsion

Group Dose Time (min.) to convulsion | ; Time (min.) to death
1. Saline 1.5 +0.3 45 4+ 0.7
2. Ginseng Alcohol Ex. 10 mg/kg 1.5 4 0.2 4.1+ 0.5
3. Ginseng Alcohol Ex. 50 mg/kg 1.6 + 0.2 42 £+ 0.4
4. Ginseng Alcoho! Ex. 100 mg/kg 1.6 - 0.4 56 1 0.9
5. Ginseng Saqonin Fx. 10 mg/kg 1.5 4 0.2 4.4 + 0.9
6. Ginseng Saponin Fx. 50 mg/kg 1.3+ 0.1 4.2 4+ 0.5
7. Ginseng Saponin Fx. 100 mg/kg 2.0 £ 0.4 6.9 &+ L7
8. Ginseng Qil Fx. 10 mg/kg 1.6 £ 0.2 4.8 = 0.7
9, Ginseng Oil Fx. 50 mg/kg 1.6 0.2 4,2 + 0.6
10. Ginseng Oil Fx. 100 mg/kg 1.6 & 0.2 4.6 1 0.7
11. Ginseng Fat Oil Fx. 10 mg/kg 1.6 = 0.2 413+ 0.6
12. Ginseng Fat QOil Fx. 50 mg/kg 1.6 1= 0.2 4.2 + 0.4
13. Ginseng Fat Oil Fx. 100 mg/kg 1.4 + 0.2 4.5+ 0.6

{t= saponinin fraction ol A 74 @%é}sﬁ o},

EE AZY HHEA & BER o123 nembutal
IResfS sMbrl AZS PREHC ERY S %Rl
B A e AZo| nembutal Hi29] Rl wlal:= FE
o]} glucose ¢} I3+ potentiation!®e] HiE, t|-5o]
1} oil fraction, fat oil fraction ¢] 71 ¢ chylomicronemia
Wash e oil HEEAA A=l HERRERNY #MLE
o] s WA= Aok s ot whg-&5% righting reflex
£ WY # AL FEst 2 e ERE @
A Ggots A, = oil fraction, fat oil fraction £
CBEEES iR A oslE  ERRHEY ERE B
et ehe Aolv XA o3 ML iFAe &
o - KZES PiER e ST Aole Erkd FEES
WHEES AZY 48 BEE PEMERA  Hsld
HEERS Bk A& e PR ER By

SREHEAS S mske Aoz Bl
_ Amphetamine toxicity 8] ‘HBgell A AT WE is-
olated uf-$-2 ol #fslod = fF toxicity 8} BLE IR
51Al 3ko) aggregated b4 73-%-- A saponin,
essential oil fraction ¢ AE (100 mg/ke) #HEFFAA oF
7+e] LDso®] #ine #Bakcstgd et

Aggregation o] 3] Fipess] amphetamine toxicity
7t ZA Bmdets FEl ¥ AL Chance®el=f o
o BES kel o FEY Mol RAEiE¢l agerega-
tion stress o] &3 whgart AT AL Y BERES
wh2] 7 Fikge] wh--49] temperature,?” motor activit-
v,2 hormone 2] H{AB,%* endogenous -norepinephrine
8 & U glucose 8] RAH Lol BHbrl Rl #
£x]3m gl w3} o] ¢] tranquilizer & FFjel sl
o] g)gt #bst M=l o] amphetamine toxicity & ¥
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D0 gk el #HEH ok

Isolated v}~ ¢l ¥ %4 toxicity 8] B{LE %K
ahx @l AZS] Il aggregated nh--2o HEA
toxicity 8] A& AT BRE ABS &EST
B kel A FIE3E aggregation effect & WA Zvte &
EE BT Aol ol F BB AT U stress
o HI EEHES AR Ao BN,

Metrazol 8 cocaine convulsion & Bl&E# EHRAA
A9 L& ##(10meg/kg, 50mg/ked= MMTES] 28
g 9 Ferel PTEE = Bl %Y #MLE sk
A gskedt AZY KB RS (100 meg/ky) 53
saponin fraction ofl A MR B5Rg 9 FEr-o] TES

e ERES BRI RN ABY KB BRA K

T PR Rl BT SEREMC] olelg REERE By
B g ZErel FiESEE WY ERE BERT AR
Freloh

# B

1. A%9 /B0 mg/ke) HHiE nembutal FEIRAEH
9] @RS Wk KE (50 meg/ke) 5 nembutal
IEARFSRDS] RS Brketgl e ol =3t ##tt saponin
fraction ol 4 7} EEE S ,

2. A saponin 2 oil fraction & X8 (100 mg/ke)
P¥Ea: aggregated v$-~¢] %13l amphetamine toxicity
F BOARA

3. A% saponin fraction ¢ KXE(100 mg/kg) HFHEE
cocaine o] K3 FAREHES] BB B Sl FEs
+ BRE BEAR LM metrazolo] KT el FHE
HE BHEE ERAR
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