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AZ o] wlFA & FEZ&3te] panaquilon o] g} =3 o]
#} Davydow?, HE®® 35 2-& ¥y e# panaquilon
= 5% 23% ¢ ok BER HHY HEV 5 9
3te] panax ginseng ol A= w7t 2 EHeo 2 %A}
o] AR oz o] FA-o] saponin ¢J-& FFsldr}.
JLHES VB D ol 2lste] w4 B3¢l panacen 7}
w34 E49 panax AH(ERo] ¥ ==, 2
% Shibata!® 1''12 5.2 9l A} saponin & ZAAA sapo-
gening F%3te] panaxadiolo]g =+ stgen 2
g7z E Fstd Cn 1ol £%5 4l trimethyl
tetrahydropyrane 3-8 7}# damaran A 9] tetracyclic-
triterpene & 2. FA 3¢},

K 0 3= 9l 4k ethyl alcohol # 9§ ether 3 A
7hete] A4S AAEE o] ginseninoly} dhe] =
G AEg 48 vasge. S Elyakov'® & <4t
2] methanol J Yol 4 <2 &g el & WA &
g dglon o|e] MEaralg ag e il o
A71A) 9] w3 A & panaxoside A,B,C,D,E. @ F&
FHEE BT o] 59 #gH LMoz JY¥TEE
val vl lowm 2 Al7]o] Shibatal® 711950 q)
Al saponin £3-% ginsenoside 2} 3tz oA JlFE-
e 2 A o] 52 sapogeninql panaxadiol, panaxa-
triol, protopanaxadiol @ isoprotopanaxatriol & &4
2 st T EA S T 22 v} Yot 14 o
Hgel Aol = B2 A7 golen 3 g4, 2§,
s, AR d FFAAAA HG TEEol AT
o fhevl 2 FAE 53] FHAAAA AF Q4
Agol 74 FulE Folox AFFA ket W
D KNP Fo] A AFAE HAE A, el
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Ho] RN & ginsenino] FAY (M)A riwp]
AefE At A A A"E YEN T mouse
AA e aer FR4E theplly ko s nfy)
AdE zolgebe waskglon] 4502 panax 4}, pa-
nacen ¥ saponin & +A9F(EE), mouse, %o Fo]F
<) A4l FEEI sy epel gl zeEis
AL BARI dglon] AW ELS panaquilon & Ff
TR FEgel FFAUA vhu L] erta slge
o obge Qlatel oJeAtA Y39 AR A Hsld
B3l £ & Q49 ethanol extract 7} mouse 2]
hexobarbital +HA]7te] d4-& 2P+ 23 E 5
glom %2 metrazol, picrotoxin 9] 7wkt o
A dAAES nadga e QA AL
g dl waE agd E®e =414
22 AR el sty ql4ate] FFAAA FEA
9 #Age AFA7L whu|AY AHEL FAAZTGE
A E Foj4 A FEHez Ag¥dE niE
ahglet. Pethov® & glabel w8 FFe] dekd A
F2-4& 7IAw] FEx.9] antinarcotic action g }E}
Aok g% 196151 ] Petkov?® 7} conditioned defensive
reflex @ aoke] 2] E.E.G.¢o ®]X & ¢l4le] #4233
A QA Rl HH S A AT glo] A A}
Fol 293 FiEAoz AL¥dzn FREAY. &
W QA ¥Eel FFAAA FEAEE Qg n
Ik k. £ & dAAGo]l mouseo] glojA
hexobarbital o] &gk F=A|7te] AARE v sty
WL AAFRA Rl ATl metrazol ¥ pic-
rotoxin of 2| q FwbAg AAFA At L3
A& metrazol o] 23 A& FolshA I B3 3|
A =& Brekhman® 52 QA 3AlE A3 3l
o ¥E=8&¢ el 2 §8 & panaxoside A}
C7t #stA vebd& B o} Takagi® & ol
A ool g fraction 5 FE protopanaxadiol & &5
ki wigGAol 4] AAARE v}eEl o hexobarbital o
A FhA ko] A4EE Badgich o] AH Qi
FFAAA N A ZAEL dTA gk 44 2 B
H A7t golsle Qlate] FFRAAAC dste T4
Horg ALtk F2 AYH oz ALt ld
A oA s FqANA = vide] Hi Yo FA
o] AAelrt. A 914k saponin -2 o] Rat =]
A A4 amphetamine &-Zol vlA & &AE FF
ghm2 A Q4 saponin ¥-Ho| FFAAFA] BF W
Ao HEo] g d& Jasled oo} FL

274 4A¢ Al 2 A%E waale shelst,
1. M 8wy

1) @I} Saponin fraction 2| =&

Fod Ak A 6d T FPgom HE P, HOE
of wdez FE£44 st

2) G| AtAAH &Y

A% 200gm “l 2] ] Sprague Dowley A 9] & @
FAAR AZDE AE A& e oste Y 7
F(Carrier) 4ol A A HAE wtE] H4H me-
dium of F-FAZF, AEHLe PFAon A dFs}
Al 4L A A S torsion balance 2 3 g5t medium
o] Eo] 9l Warburg reaction vessel o] ¥$ith. Me-
dium & A& 2 2315 glycylglycine buffer 3 A}-&3}
§lew (Table 1) = £4-& NaCl 128mM, KCI 5mM,
glycylglycine (pH7.4) 30mM, KH.PO; 1.24mM, Mg
SO« 1.3mM 3} CaCl; 2.8mM 2 3¢ 2 7 medium &
inulin & 1%(W/V)4 Z3A 7=

Amphetamine @ ¢l 4} saponin & F APF]A &g
5 g 247 2E F9stgrl. Reaction vessel Wl
Auk-eake 3.5ml7) HEE 5lgl o] center well o] &=
5M NaOH 0.2ml ¢ & ¥ AL oA #d-& At
7 vessel & 6709 w3 sAAAE gkt e dw
Warburg Aol FAsta 37.5°Coll 4 1583 YA
7] Fol 90%-7F incubation 3t AtALAv| g FA A

Table I. Composition of Glycylglycine Buffur

NaCl 128mM

KCl 5mM

O Glycylglycine-NaOH(pH7.4) 30mM

KH:PO« 1.24mM
MgSO, 1.3mM
CaCl; 2.8mM

27 1gm@ 1476 &8 429 pmol & 234
t}, Incubatione] ¥ A4 AR wiFNez AA 4
+g AR A AA L FFE % 4ml 2] 6% trichlor-
acetic acid & & §-5}+& glass homogenizer o] @ 3. F7
99 WHET 1000r.p.m 02 1084 YA T o] 45
& e Na®,K* 9 inulin $5:54 o] A4-8319( .
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3 Na* 4 K*2| &%

A7 A5 1ml E Fste] 25ml 2} volumetric flask
of @3 343 v} internal lithium standand 2.3}
<} Baird atomic flame photometer 2 Na* W K*3}sk
< &A43starct. 7 vessel | medium = g4 L&
Weoz 343t Na* o K* &8¢ FAsiglom o]+
3% trichloraceticacid &= Na* @ K+ £Xo] ul3
7t HA st

4) Inulin #2}o| =4

Inulin &8 varon ¥ Mcllwain®® 2] o] <
3}e] Resorcinol ¥} .2 Spetronic 20 Spectrophotometer
.1 "]-%ﬂ“i A7) trichloraceticacid 459 % medium
W gEFE 3+l .

5 Non—Inulm space ¥ Non-Inulin Na*, K*

gapel Az

BE AAL initial wet weight & 7]Fo2 3dgxn
non-inulin space 8 A A& Varon W Mcllwain
o wy oz AZilg .o (Table 2.) non-inulin Nat,
K* content & Swanson @ Ullis* 9] v} o2 A&
stgl e}, (Table 3.)

Non-inulin space ¥ Na*, K™ concentration & non-
inulin Na*, K* content & non-inulin space & M-
o] ¥Adtgs. FAEe A Edtgled o Ade
FAYH oz Ausigd.

Table 2.
O Non-Inulin Space

is, = ME inulin found per 100mg tissue
pg inulin found per ml fluid

Non-inulin space=80-+a.f. —i.s
i.s: inulin space (u1/100mg wet weight tissue)
a.f.: additional fluid during incubation
Table 3.
O Non-Inulin Na* or K* Content=Total Nator K*
Content in Slice (¢Eq/g initial wet wt.)

f Na* or K* r non-inulin
__!| concentration
I in medium X L space

(#Eq/ml] (/g
gain in slice I
+ weight during
incubation J
/)

i. 4848 %
D Rat th=al@@mel Ataazr

da A=A QAR ] Abd 40 (Q0.)- Table 404
B Eulo} 7ol ol 4l saponin kg AL S o) x= Lol

A1z 54 A463—

A 45.0F1.7pmol Oo/gm. wet wt./hrgd o™ <4k
saponin 0.25mg/ml o4 37.5+2.4umol O:/gm. wet
wt. /hr 2 Q0.9 4§ yoli (P<0.05) | F A<
4t saponin 9] A-§8k] Frle] wat F4ste] <4t
saponin 2.0mg/ml el A& 28.240.2umol O:/gm. wet
wt. /hr 74A] @A Q0. & 5 wg . (P<0.00D).
Amphetamine X A Fell4] Q14 saponin & Q0. 9 %7}
= velde] 14s % 0.5mg/mlol4 56,243, 4umol
0O./gm, wet wt./hr(P<0.001), 2.0mg/ml 2] sxo}
A& 57.546.9umol O;/gm wet wt. /hr 2 455t}
(P<C0.001). Amphetamine gt-2 A -8-5}%-2= Table 5]

Table 4. Respiration of Rat Brain Cortex Slices in
pH7. 4 Glycylglycine Buffer Medium (u
mol O,/gm. wet wt. hr)

(Shnseng
aponin Without With Amphetamine
Cogc(:;ntr a- Amphetamine oM
mg/ml

0 45.011.7 ]40. 6+3.4

0.25 37.51:2.4(P-70.05) )42. 6+4.1(P<0.4
0.5 [32.8+2.2(P<0. 001)‘56. 213.4(P <0.001)
1.0 [29.8+3.4(P<0. 001)'54. 214.6( P <0.001)
2.0 [28.240.2(P <0. 001):57. 546. 9(P <0. 001)

A ®Eule} o] amphetamine 1074 M o] 4] 40.6+3. 4
p#mol Ox/gm.  wet wt. /hr (P <0.02), 1072M o] A &
28.7+2. Tumol O,/gm wet wt. /hr 24 A 4 &
g (P<0.00D)

2) Nat & Kol 4%

Rat w9} A4 # 2] non-inulin Na* @ K* content
+ Table 504 .= v}9} Zo] amphetamine %o 4]
x - Na* 45.9+15.6 pEq/gm. wet wt./hr, K*
34.14£5.8umol O:/gm. wet wt. /hr o] ¥]5te amphe-
FE 10'M oA Na* 52.4413.5 (P <0.2),
K* 32.847.3pumol O./gm. wet wt./hr (P <0.8),
1072M o] 4] Na* 31.9+14.3 (P <0.2), K* 33.5+5.6
pmol Ox/gm. wet wt. /hr (P <0.01)24] vixs]A =
#4 contentelli= A= ¥ HIE AHFE 4 glge
" 107" M o4 non-inulin Na* content & 9}zke] &
7}9} K* content 9] ¢F7k9] 7447} .9 ® amphetamine
1073, 1072M o4 Na* content o] 2}4£5 m gt <14t
saponin ¢ A9] A#A] W3t Tabl 614 &
A3 7o} o4t saponin FE 0.25mg/mlo]4) Na*
content += 53.2+15.0xEq/gm. wet wt. (P <0.5)24

tamine
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Table 5. Non-Inulin Na* & K* Content and Res-
piration of Rat Brain Cortex Slices (¢#Eq/
gm. wet wt. g mol O;/gm. wet wt. hr.)

d~Amp-

. . Non-Inulin
hetamine . Non-Inulin
Sulfate Figrs]plra— Space T
Concent- (ul/gm) Na* K+
ration
0 45.0+1.7. 433+2645.9+15.6) 34.11+5.8
107*M | 40.633.4, 43246052.4+13. 5 32.8+7.3

(P<0.02) (P<0.8) (P<0.2)| (P<0.8

107°M | 42.91+4.9) 44744435 94 7.2 33.8+2.9
(P <0.4)| (P<0.3)| (P<0.9|(P<0.05
1072 M | 28.742.7| 282464/31.9+14. 3 33.515.6

(P<0.001)|( P <0.001)| (P -<0.2)|(P<0.01)

o x=Fo ulsled Julgle F7HE Bgor Kryrd
= yEdE 4 999 (P<0.8) A0 5mg/ml
Exo A& Nat29.9+19.0 xEq/gm. wet wt. (P <0.
DE 2T 45.9+15.6 xEq/gm. wet wt. o] v]s}e]
A4 sl o Ktx 9A 25.543. 7uEq/gm. wet wt.
(PL0.0DEA Z4d sovd FAGHA Hrle &
<4 9gidh Q14 1.0mg/ml FEA = Na*g 33.0
-+15.8¢Eq/gm. wet wt. (P<0.2)% Z4=HglT K
= 44.6+15.8¢Eq/gm. wet wt. (P<0.2)2 F7I&
Ag ot A FAGAA gul= Y9, Non-inulin
Nat, K* concentration & Table 7oj4 BER 7ol
91 4+ saponin uH-& H-2%-& 7+t Na* concentration
£ 0.25mg/ml F=Eol4 135.0426.0 mM 2 =T
103.0+4.9mM o ¥|3te T4 FrhEF L (P <0.02)
K* concentration - 108.2+12. 8mM 24 4] o &
Z159 e (P <0.01). 214} saponin 0.5mg/ml F X%
o] A 5 9 A Na* concentration 9 ¢fzke] F7HE 2Y
2w (P<0.01), K* concentration & & 31§ Vet
=) ¢skc}d. <14l saponin 3 amphetamine & 37 A&
A#¢ A%%= Na* concentration & Tt 715 u
¢ on] K* concentration & ¥ w37} ¢19lct. Amph-
etamine 1% HE&¥E A4+ Nat
Table 6. Non-Inulin Na* & K* Content of Rat
Brain Cortex Slices (¢Eq/gm. wet wt.)

concentration <

Table 7. Non-Inulin Nat & K* Concentration of
Rat Brain Cortex

Na* (mM) | K* (mM)
Control 103.0+ 4.9  79.0+12.6
G.S. 0.25mg/ml 135.0+26.0| 108.2+12.8
G.S. 0.5mg/ml 143.24:30.3 96.5+13.2
G.S. 0.25mg/ml+ A 117.0+12.8 76.9 9.7
G.S. 0.5mg/ml+A 130.0+ 9.8 80.1+ 4.8
A10*M 129.0+22.1 64.4t 5.8
A 10 M 75.6114.9 73.4+ 6.5
‘ A 10*M 102.5+ 3.2 89.0%22.5

amphetamine 10™*M ol 41} 129.0+22. 1mM 2 (p<0.0
2) 44¢ igen 2 9 sxoAdE Wst F3e
A gkokAT o7t F4H AFE v
centration -& amphetamine 10~*M ol Alxl vha F&E
Bgen agtl4E ¥ W37t gisieh. U4k saponin
29} amphetamine A7}Ae] AaiA o] w3l Table
8ol A 2= ulsh 7ol 414k saponin 0.25mg/ml % 0.
S5mg/ml =44} amphetamine 107*M .4 non-inulin
Na* @ K* content o] F&& el g} 2.} non-in—-
ulin Na* concentration & Table 7o14 £ el 44t
saponin 0.25mg/ml % 0.5mg/mlelA F7teh& et
Wi glem K* concentration o A& 7] A4

= W37t gl
Table 8. Non-Inulin Na* & K* Contents of Rat
Brain Cortex Slices (¢Eq/gm. wet wt.)

K* con-

. . . Without
Ginseng Saponin | Non-Inulin .
Concentration Space Amphetamine
mg/ml p1/gm Na* ] K+
!
0.25 335i35’53. 2415.0| 35.4+6.4
0.5 273+5929.9+19.0 25.5+3.7
1.0 162i62|33. 0115. 844.6+15.8

. . . 10* M
Ginseng Saponin | Non-Inulin a s
Concentration Space d-Amphetamine
mg. /ml 1/gm. Nat ‘ K+
0.25 473452 43.1X12. 5: 33.24:3.4
0.5 217495 29.24: 9. 4( 17.41+4.6
1 167445 [23.6::14. 3\ 21.61+3.0
V. - ot

QA8 FAAAA A A5 2A FERE A
A WA vhug R el B, WAL v
WA ARAEE Gl 359 L1 4 U

D 4kl F3AAAC FEA s A4Phe 11
£ B O Petkov® 5ol dhglom

2) Qlabel FEAAA] APNA whulH oz H4
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T 2E BAEY EHD £ A Zo] gk

D RN 0 B L. qlate] daoAE F4A
2.2 ALdn g AdE vhulA] ARF o= F43
TGz v, BAPA d& 24 L 15 v
U4 saponin & A=A AR 5L AAegdon
amphetamine £ 2 A A& AFxe4 dix HAAY
] T H}E 2efdlA gAw aFEgAE IF
qAg 2o amphetamine o 9} tf¥] =] AP M 2]
BF9AE U4 saponin X2 24 3 E-53]c}l. Amph-
etamine & ¥ 52 Na* Wl K* concentration o] ¥
35 »olA ¢ko} Q1A saponin-& K* concentration
o= ¥wlshE &A% ubwlo] Na* concentration
9 F71E 2P ow amphetamine HF A Qi K+
concentration o] &= ' wlglgle] Nat concentration ¢}
%}k F7HEI)E AR o] Hste BAYAQ duE
A& WdE ol o 49 ARE ;R u
14 saponin 9] & & 9| A~} Nat concentration 2] &7}
% K* concentration 9] W3ls} Wefsle AFE
¥ 57t e Ao v]Fojuol <4t saponin 9 TH
A g A& Aodx AxATF AF49 ion
o] Fel wWEE cvAgense] s§3 W A Q
=& ¢4 Q7. Q4 saponino] g B Fo] oA
7} amphetamine H7t 24 QA A 42 HyLdw
4 A] o= 9 ANa* concentration @ K* concentration
< dsteke) YBAAE AFY 4 YR L HS =27
3} ion o] 529 WAt 2EYE ANAQEE o
g JAA & wlolrl. Amphetamine XX Fold QA
saponin Fo7} £AAE A2 EL 7} AW Aze
amphetamine & ZAA24FEL AT gL
Zto] 2 9l.em 94} saponin o] amphetamine £ 4] W]
28 F5F 5ok A2ALYAE AT e Az
3344,

Mann 3} Quastel’ -2 amphetamine -& 10~*M A .o]
At A5 Fol ¥ Al 9 2 o] 4 Fxe4
ZEAAS 2ot Radlg o] BAYAE 47 B
st dXdE A%E 9. Amphetamine ] Na*
g K* concentration o wls}% velWx %3 & F9
Aubg Vet A& amphetamine o] A#Ao] Al
29 o] Fol FeilA] ke AT WG APHY Y
FAS S EFAATEY Aoz Aadd,
Mcllwain®> 2 Whittam®® 5-& A7 A4 X4 9 &
¥4 Fhe AAAE F271804 Lol th Na* 9
K+ 5354 o] Fe] w2 duxdezd 5§ &
s st glevt BAY Astz wop A4

saponin o] FEAAAN AP F8e AAATAZe
geldel AAFg] F4¥ Aoz A7 A4
saponin o] o[ %L &L AR E FEAM N A
A Agolm] uke dARE B¢ AL
Agoln Az

V. # =

1) 214} saponin ¢ Rat ¥ AA ] At Lv|
5 Nat, K* &) ©1§ amphetamine F-&e] =X &
J & AEsdd.

2) <14k saponin & ¥ AA A A 2uF o
AE nyglor

3) Amphetamine . 94 QO ¢ A& 7t et 4
4 saponin & F24 3§ AAY F7HE 24
Z 9] Al saponin-& amphetamine o} 9jéled oA FHF
A s AR AdLvFe HEAZGT

4) t¥ = A non-inulin electrolyte concentration &
amphetamine @ 14} saponin §< 24 Na* concen-
tration ] £7}9 K* concentration o] °}7t9] FH4E
wolAut o] W FATA 2AnE AYA Et

5) ol4} saponin o] ALFxojiis o AE AELY
€ olzsy ol& Y FFF] AAY A AR Y
+ gt

6) 14+ saponin o A @A WA 4L AT
Aol W1 AFE} 238 A A JE-g =A A
282 AaEr).

ABSTRACT

The Effect of Ginseng Saponin on Amphe-
tamine Action of Q0; and Na*, K* Content
in Cerebral Cortex Slices of Rat

Young Whan Chung, M.D.

Department of Pharmacology, College of Medicine,
Seoul National University, Seoul, Korea.
(Directed by Prof. Oh, Jin Sup)

The effect of Ginseng saponin on respiration, Na*
and K* content of rat cerebral cortex slice was in-
vestigated to determine the action of Ginseng saponin
on brain cortex at cellular level. There are number of
reports on the study of Ginseng concerning central
stimulatory or inhibitory action of it’s saponin in exp-
erimental animals.
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The following results were obtained in this study
concerning the action of Ginseng saponin on the res-
piration and Na*, K+ concentration in the brain cortex
slices of the rat. It was observed that the respiration
of rat brain slices following Ginseng saponin adminis-
tration was decreased.

QO: also reduced by amphetamine alone but Ginseng
saponin stimulated respiration significantly which was
depressed by previous amphetamine administration.
Non-inulin Na*and K* contents were reduced by
Ginseng saponin together with amphetamine.

There was increase in non-inulin Na* concentration
by Ginseng saponin but no definite changes were
observed in K* concentration on same subject.

It is suggested that the Ginseng saponin acts rather
on metabolic process than neural excitatory mechanism
in vitro. The possible effects of amphetamine and
Ginseng saponin on the tissue respiration, electrolyte

and QO; of rat brain slices were discussed.
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