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A Study on the Effect of Ginseng Saponin on Rat Intestinal
Mucosal Na*, K*-ATPase

Abstract—We have studied the effect of ouabain, total ginseng
saponin, panax saponin C (protopanaxatriol derivative) and ginsenoside
Rb; (protopanaxadiol derivative) on Na*, K*-ATPase and Mg *-
ATPase activity in rat intestinal microsomal fraction. Intestinal
microsomal fraction was prepared by the method of Robinson and
ATPase activities were determined by the method of King.

The Na*, K*-ATPase activities were inhibited by 90. 1% and 51. 1%
respectively at the concentration of 1073M and 10™*M ouabain. The
results are consistent with those of Robinson. The Na*, K*~ATPase
activities were increased by 14.3% and 10.09% respectively at the
concentration of 107%g/ml and 1075g/ml total ginseng saponin. Panax
saponin C obtained by the method of Han and ginsenoside Rb; obtained
by the method of Shibata were used. The Na*, K*-ATPase activities
were increased in the presence of panax saponin C and the increased
activity with panax saponin C was greater than that with total ginseng
saponin. On the other hand ginsenoside Rb; showed an inhibitory effect
on Na*, K*-ATPase. Total ginseng saponin, panax saponin C and
ginsenoside Rb; had no effect on Mg**-ATPase.

Therefore, it may be concluded that total ginseng saponin has
dual effects on microsomal Na*, K*~ATPase, that is, panax saponin
C exhibits stimulatory action, whereas ginsenoside Rb; shows inhibitory
action,

Na®, K*-ATPase = /:#808-¢ 53 Na®, K'o] fE8)fy B8l A8l enzyme 2 1957 9

120



4 AHEdol A AT Nat, K-ATPaseo] w33 o gl %3 oF 121

SkouVel ojsf FERH old] olo] W HEE ol o] Fo] Hry,

19601 Skou? = ouabain o] Nat, K*-ATPase & 582y o 2 4I8S g8l = 19651 Repke®
& BOEHERS OBl A& fFHl Na*, K*-ATPase 9 #igiol 7]1¢] &< mueslelch

NPl A EES] REENRY MM Mol glol Al Na*, K*-ATPase 9] 3% wial A sl v
Aet® 19711 Leopold™® 52 ouabain ©] rat 4 guinea pig 9| /\B59] brush border® Na*,
K*~ATPase & #if[ste], Ca* Na*, K*-ATPase & #I3tE 6k Zn*e H#o] 929 ik
sHglek. 19614 Csaky? = ouabain o] 7§ 7-2] MR A 2] 3-O-methylglucose & AEBHfY B i &
TS ol 1963 Vel = NBERA Na™kfithel Bt ofvl w2k BEEhRy R ilio] 610
Na*, K*-ATPase 7} fFH A& R¥estoivh, 196813 Chignell'?-2 phenolphthalein 59 T
7F rat /M2l microsomal Na*, K*-ATPase!>'W & i4i&g 93l = phenolphthalein 52 F#|
7¢ pBRN AL Nat BERE et 22 /NBA Na®, K*-ATPase o) #ikle] o 3L Rues)
et

Bl 19701 Robinson'®-2 rat oF o} & FEEIHES] /MBA microsomal Na*, K¥*~ATPase
2] M9t phenylalanine, D-galactose & W Uiol 3+ WgEol Al Na*, K*-ATPase 9} ¥, ofn]
=Abel GEEhAY WALHISl AE AT & prElAl g ¥hel 2 Nat B#ho] Nat, K*-ATPase
0]9] 9] t}E enzyme % BIHT AL rpstgd ol

G105 in vitro HEANA A AEde] & rat R A 3-O-methylglucose o] 1B+
e & MEsIY oo & P A in vive E¥iol A protopanaxadiol % A}z el ginsenoside
Rb; o] rat /A A 3-O-methylglucose o] RS & A 8| MHA S A vl gl

ol FEESTE ANE A2 NEA ERY HIEIEAC) Nat, K*-ATPase 9 o] w3l of 74
o] §-5 ofo}x 7] 98] total ginseng saponin, panax saponin C (protopanaxatriol # saponin),
ginsenoside Rb; (protopanaxadiol % saponin) ©] rat /N2l microsomal Na*, K*-ATPase 9]
activity o] ®| | = H#E FAstA T,

X B 5 =

KB ##—Total ginseng saponin : A% ALZ-S RLE 444HS S, #HH® =
o ke WEste mistelon a-Fuhg HEloR ogy Alzd SEE Frtgol A
o,

Panax saponin C (protopanaxatriol 5 saponin): Total ginseng saponin © 5 3§ #%l® Z o]
FEoE it R N AR $Ue KE) KA,

Ginsenoside Rb; (protopanaxadiol % saponin): Total ginseng saponin &2 X.E LEmINE
o] Jigio 2 MM @ WA AAA Bd& Fel HAIskeld

Tris-ATP?2V : 20g 9] A6 50W-X8 resin & 0.4N HCl 89 20mlo] ¥z 587 Aes o
& REWS ol 50ml o] FRFE A 587k Agetd A5 pH 5.27F 2 )
742 b5 RS- resin & AFHEZ 2 FebdA R3Sk, Na, ATP (Sigma chemical
Co.) 4g& Eoll 52 th& whE resino] 7t 15 7k mubdh obg F9lod A3} resin & of
Al 2.5ml 8] FRFE AoA FYAAdste] JAE Fatgh dA 9 pH} 6.80] HE S tris
salt (E. Merck) 2 A A3le] tris-ATP & 99 spectrophotometer & A}8-3ka] 259 nm o] A
greFg &8t —20°C ol 2l ok
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B 53— —microsomal fraction & Z7EE: B8E 200g PSS AAT Sprague-Dawley %
rat & —BE B % BB AL st BEAN = T B2E Wste AolXAelM A
Aehed 30cm Ao]9 MG 5t slide glass & M) FEBLT-91 5 EESIAT

7)o 74 £k 1mM EDTA & §-§31% 0. 25 M sucrose Loft & i3} 32 Pottor-Elvehjem

homogenizer & skl 20 2% 5@ homogenize stk ol 49 #fEE 4°Co iR =R o A
Ferseh.

microsomal fraction © 2 {83}l th.
microsomal fraction & —20°C o] ®.zhaled om] ] 0.25M sucrose £ 4ml o] @A

2 microsomal suspension © 2 &}e] {#fH5}th, microsomal fraction 2 SEE 2d olulY

& e P (Fig. 1.

] Mucosa ‘

add 7 vol. 0.25M sucrose/1ImM EDTA soln.

‘ Homogenate l

centrifuge at 3, 000X g for 10 min.

lfﬁfnatant | } Pellet ‘

resuspend in the same vol. of sucrose/EDTA soln.

recentrifuge at the same speed for 10min

I Supernatant ' \ Pellet l

l (discard)

‘ Total spernatant 1

ultracentrifuge at 100, 000x g for 1hr

I Microsomal fraction l

add 0.25M sucrose/EDTA soln.

[ Microsomal suspension l

Fig. 1—Preparation of microsomal fraction.

ATPase activity % ——incubation &% 2] #5% -2 NaCl 100mM, KCl 10mM, MgCl; 5mM,
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EDTA-tris 1mM, tris-HCl buffer (pH7.4) 530mM, &A= 500~800ug, A&EH7 = EArsls

. FHFE metd B &8kl 2mlzt A 4

29 Mg prutsal oz AL gslxm Mgtt-ATPase activity F4-& 3] NaCl, KCI
$517) ke w2} blank 2 FARHE TRIA] Fo A S ARRESITH

9] Wl EL 37°C ol 587} preincubation A7 & trls—ATP E netE AL vk A
Aoz dle] 37°C oA A } 10 27} incubation A7) iz ice-cold 6% perchloric acid 3ml &

mete A ubg-& BTAR

nkgal g A et gl AdE A T A5H 4mlE et o7 HEEEse e

O

Pi (inorganic phosphate)] #-& King2] W™ o3t JizEstsl ot
R ge Lowry Moz jlEstg o] ATPase activity 3= n moles Pi/mg protein/min

AT nM._c_ )R Fortaleh
E B o# R

Ouabain 0] ATPase activity 0l R|X|& 8% ——ouabain 1073M, 107*M & incubation medium
o] 47547 52 ATPase activity & 53t #4 Na*, K™~ATPase activity 1= 27} 4. 701, 48nM,
23.5241.15nM & IFH (i 48.09+3.62nM ] v]3ke] 90.2%, 51.1% 2 WEM HREMES = B
2 1}eb gl o) Mgtt-ATPase activity £ 27 113. 41+2. 45nM, 110. 38+9.92nM 24 ILHfE
113.55+6.39nM 2} 7] %507t glgeh(Table 1).

Table [—The effect of ouabain on Na*, K*-ATPase and Mg**-ATPase activity.

Nat, K*-ATPase Mgt*-ATPase
Concentrations . . . . .
activity (oM Pi/mg activity (nM Pi/mg
protein/min) %  changes protein/min) %  changes
Control 48.09+3.62* (6)° — 113.554:6.39 (6) —
Quabain (1073M} 4. 70+ 1. 48%* (6) —90.2 113.414:2.45 (6) —0.1
Ouabain (1074M) 23.5241. 15** (6) —51.1 110. 384-9.92 (6) -2.8

a: Mean+S. E.
b : Parentheses indicate the number of experiments
#% : Statistically highly significant (P<{0.01)

Total ginseng saponin0| ATPase activity i oixle &?@——-—incubation mediumel total
ginseng saponin 107%g/ml, 107° g/ml& judts ATPase activity & PESE #5H Nat, K*~ATPase
activity = 7H7t 63.46+4.03nM, 61.04+3.83nM 2 IEF{HE 55.50+4. 33nM o n]&lte] 14.3%,
10.0%9) HEEAE MwmE Vehigiend Mg -ATPase activity & 27 103.74+8.800M,
101. 86+10. 37nM 24} IEFH{E 101°87+9.71nM 5} A 9] 2Z#7} gk (Table ).

Panax saponin C 7} ATPase activity 0ff 0|X|i= BZ&——incubation mediumel| panax saponin
C 107%g/ml, 1073g/ml, 1076 g/ml & 44® Na®, K*-ATPase activity &= 77 80.76=6. 08nM,
65. 69-5.69nM, 65.68+7.79nM & IFH{H 57.92+5.80nM of ¥ dted 107%g/ml A& 39.4%
o] EmEES) HEMEE EmE Jehglon 107%g/ml, 107%g/ml ol A= 13.4%, 13.4%2 HE
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Table ] —The effect of total ginseng saponin on Na*, K*-ATPase and Mg**-ATPase activity.

Na*, K*-ATPase Mg**~ATPase

Concentrations . .. .
activity (nM  Pi/mg activity (oM Pi/mg
protein/min) % changes protein/min) %  changes
Control 55.50+4.33* (5)» — 101. 87+ 9.71 (5) —
T.G.S. (1074g/ml)  63.46+4.03* (5) +14.3 103. 74+ 8.80 (5) +1.8
T.G.S. (10°5%¢/ml) 61.04+3.83* (5) +10.0 101. 87+10.37 (5) 0

a: Mean+S. E.
b : Parentheses indicates the number of experiments
>k : Statistically significant (P<C0. 05)

= g el ek, Mgt -ATPase activity += 107%g/ml, 1075g/ml, 1078g/ml o} A =zt
119 96+o. 40nM, 120.83%6.22nM, 119.48+9.25nM 24 LH{E 112. 9946. 84nM Bt} 6.2%,

6.9%, 5.7% #Wm3lA ot FHEAS Ak (Table ).

Table Il —The effect of panax saponin C on Na*, K*-ATPase and Mg *-aTPase Activity.

Na*, K*-APTase { Mg**~ATPase
Concentrations | L. . . R

activity (nM  Pi/mg - activity (nM  Pi/mg

protein/min) %  changes protein/min) %  Changes
Control 57.92+5.80° (4)b — 112.99+6.84 (4) —
PS-C (107%g/ml) 80. 76+6. 08%* (4) +39.4 119. 96+5.40 (4) +6.2
PS-C (1075g/mi) 65. 69-+5. 69% (4) +13.4 120.83+6.22 (4) +6.9
PS-C (107%g/mi) 65.68+7.79% (4) +13.4 119.48+9.25 (4) +5.7

a: Mean+S. E.

b : Parentheses indicate the number of experiments
* : Statistically significant (P<C0. 05)
*% : Statistically highly significant (P<0.01)

Ginsenoside Rb,0] ATPase activity 0ff 0|X|= 248 ——-incubation mediumel] ginsenoside Rbi
10™*g/ml, 1075g/ml, 107%g/ml & 44l Nat, K'-ATPase activity = 107%g/ml o] A 2= 47. 51 +
3.46nM A IEH{H 58.66-4.0InM ol ®]sle] 19.0%] BmES FEMIE MAE el
™ 107%g/ml, 107%g/ml o & 58.10+3.46nM, 56.38=+4.73nM 24 IEdrfliol w]shed 1. M,
3.9% WAsts om HFHEMES vk Mg -ATPase activity 2= 10™4g/ml o] A 101. 48+7. 43nM
2 IENE 111.77£5.920M of] ®]3he] 9.2%9) HEMIE WP E Y9l o 10%g/ml, 10

g/ml ol A& 112.20-£2.70nM, 109. 44 +6. 38nM ixﬁ IEHfESE 2287 gl o (Table ).

% =
GBS AE R Atz o] UNBACIA BERIE MIFsH =3 AZ M AxdeA st

5
rotopanaxadiol & % protopanaxatriol & AFZlo] ¢k A E7be] MEe EMI ol o}t oA |
p P p ey =

D
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Table ¥ —The Effect of Ginsenoside Rb; on Na*, K*~ATPase and Mg**-ATPase Activity.

Na“, K*~ATPase Mg+ *—ATPase
Concentrations . . .
activity (oM Pi/mg , tivit M
protein/min) 9%  changes ;(r:olt‘gu?/yg?n) Pi/mg 9%  changes
Control 58.66£4.01° (4)® - 111.77+5.92 (4 _
Rb; (1074g/ml) 47.51:£3.46%F (4) ~19.0 101. 48--7. 43* (4) — 9.2
Rb; (107%g/mi) 58.10+3.46  (4) =10 112.2042.70 (4) + 0.4
Rb; (107%g/ml) 56.38+4.73 (4) - 3.9 109.44+6.38 (4) - 21
a: Mean+S. E.
b : Parentheses indicate the number of experiments
* ¢« Statistically significant (P<<0.05)
*% ; Statistically highly significant (P<{0.01)
ISR RIS Mmagheh e et vk sloh. AZEel 23 ANBR BRI IH e A3 E
grol pEnbo] FEEERY IMHIQ WiEMR wtovt 3k BRA MRKCE BB Bz 28 2l B

S zrokelel Aol BEOl IR Bibiel MBlve = fEHY TREtk= ok

Csaky & /Rl Ao fiel BTy #dikigel Na*, K™-ATPase 7} Hifisls gl&o
3} vl ¢l o= ouabain ©] Na®,K*-ATPase & il o 24 §e] B BiE IHsiclz &9
ok, olebA FESE A B PR = A ISR B Nat, K -ATPase o i
of FHFe=A 2 NEE Bl o

Ginsenoside Rby & /B Bkl s $iHst™ =8 Nat, K*-ATPase & EHE #4159
Ko panaxatriol 7% saponin ¢l panax saponin Ci= /NER #iRYo] s & =8k 5 ;HL_ ol
o} Na¥, K*-ATPase 2] ikl Zﬂfs}k— AsE bl ek 8 A% e A9

EEES

%

A Ho FFEFARA Pkl W= Nat, K*-ATPase o] M= Z71 5dch, A3
A0 GRS Bl el thbdta T2 13%2] AEdE Eg vf Qo o] e (e
) 2.2 protopanaxatriol & ¢ protopanaxadiol & AFZylolv} whabs] 1 A% Az (Ao
g 7kA] A EAEH AR A F "}—*—‘4 of o &k Blnk iy 1£|]r|j”9+ EL'”‘F}\] microsomal
Na*, K*~-ATPase ifit:E2] GIVEBR M-S =Yo7l A8 z28v o4 g9 43

8l ginsenoside Rb; o] W Bk S #IIst 2 BEUP Na*, K*, -ATPase jfi#f: & ff[ h;ljis}—-‘g— e
E7) ghubslc), Fxlolr] @} ginsenoside Rby o] 33 Ao date] w3 SO (EHS ek
Wi Ao g Hol ginsenoside Rb; -2 digitalis 9} 2-& {Hfo] A o2 HH= ), panax
saponin C & Na*, K*-ATPase iH#:/& 0] & ginsenoside Rby 3 A2 MKH (EHS ey
=] o] AL JAR D Lol FiE3lE A A & A E T Aok B 52 protopanaxadiol
#9] ginsenoside Rb;, Re = rhigiiss foll SASFIEH S protopanaxatriol 2] ginsenoside Rg &=
FEAeg depavz s

A# F A2 Fol= Nat,K*-ATPase & 371 v HIllA 7l & HKE 1FHE 714 w40l
et e Ao® kTt

Robinson'® ¢ {£3™ /N microsomal Na*, K*-ATPase &= aging effect 152429 & 1}e}lu)
o] 8 Aol activity 7} &7 =W AL 2 AR activity o] #3l7} gleErlog #Eso gl
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oxmz o] PigedAE microsomal fraction & SHESH % 2 B ol AL s
= B

total ginseng saponin, panax saponin C, ginsenoside Rb; ] rat /NEA microsomal Na*,
K*-ATPase @ Mg*-ATPase activity o v x| &= ##ES 32319 o},

1. A% & AFZY-2 Nat, K*-ATPase activity & #imA 7 o}

2. panax saponin C3= Na‘*, K*~ATPase activity & &A3] #imA Al

3. Kif¢] ginsenoside Rb; > Na*, K*-ATPase activity & B A Z o,

4

. total ginseng saponin, panax saponin C, ginsenoside Rb; =5 Mg"-ATPase activity ol

w49
o] H%& $1elA ginsenoside Rby 2 panax saponin C & R FA AR LRI MBI
o7 m#E =ch
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