=
o

- 77 -



ol

ol

X0
<
o

J0
o4

ol

-t

i

ol

~

A
=
@

20

o.a
o
o
ol
ol
ol
or

E|
fof

1o

0

i)
5
70

<+
E

2 = SO0AI0H X o Mgt &

2114

|

AAIOFY 30§ XIFOAE &tES D RULCH

D

$01 THBH = X0l

o
010

m____

oAl

ogdo 2

= EE s

of Zat0f Il

Heiy

3

thst

110
ur

ou

A
(=]

e}
—

e}
=

et

8=

ol HFXOl

Il= A2 0= A2 ol JOM =2 ¢

Ol=2JF Gdofo U

J==8
[

t

£ =0| HJis

24014

H NAECE 1

U2

i

t

3o

a'oletn

oJ

A

~

2

)
o

ol

2 8HZ Panax ginseng

0l

A C.A. MeyerJl 184340l

3

=1
=1

Ae

A2

0o

C.A. Meyer 2t 249

st

v

=

62l =0 ¢

o, I=AKM=

—
[—

Panax ginseng C.A. Meyer ct= A2 0122 21 ¢

A0 A2t FHMESZ TR O HHAIE A

X EROL ALL X222

T &l 10

=M,

OLAIOF =S X0l

= S

Ko

2 0= € Huth

SIPNE S

& d

o]
A

J

U= [Panax ginseng C.A. Meyer]2}

NAWA THBHE 2 A}

3014 (Panax guinguefolium L.)

=
[

FHPanax notoginseng{Burk) F.H. Chen)0! UCtH.

XAl
=0

ME(EBEE)NA HagD As ™

o
=}

g & otulet
ol

sS= 301 U

A&

29|

K0

A

F0l B0l M= 33X

Al
(=}

P21 W&0IC 12d

[

H20l 2=

Ko fAx= =9 36°~38°2 A E

Al
[=]

fr

ol

o
ii00
o7

~

]
Fi]
ol

nJ
o

|r
[[e}
ot

FO4, HIZ(258)

s
s (MRAEE)=

HAl

&

g2 2

O
[nild

CH,

o

el
KH

e g
[[=}

Ju

IV EPALIE= D

b2 (AREH B ) ol

o

HH G

=2
=

St EAHIBTR)

S0l IR

on

a) BMES

=3
[

S2=stH

2cH

4,

[

-~ 78 —



—_
[le}

ol
Jo
1od

ol

-

0

ol

6
oF
30
0

0|

St M Mo sy U

ol 4t o)

2IA O

b

o =
= &

o}
LS

cz
a

ol

S ACH

00

FAL

110
o0
o

0

3

A O

o =3
T—=

M

t

=
(=]

Jo
iof

ol
<0
o)
Y]
E

OIXIDER 2S00 A0

P g
1o

ol

Jo -

of

9

'

EN=- RUPS,

=
—

0
ol
)
Jo

ol

A
U0
b

RO

Y
Kl
ar
[s1]

4. 28 @ I0A &

—_

=

of

H&

o
ol

I

SR0A g

3

ol

uE

b

M

s M
I2HA BtoldA THE

=
7. 28

6.

9. &2 & (Quality of Life,. Qol) M&

U

0
#

&l

o8

10

oJ

J
ot

<

'y

il
|l
R

on

Ul

o

28
o)
™4
Kl
ol
o

=<

B0

o

}

Ol

}

20

Ol X A

o8

1

e

od

33
~

by

on

ol

ol
=

o)

Jo
)

ol §=2 adaptogenOlct

20

oJ

ol
54

J

g0l & 201 AHAOITH

OH
Hl

i)
&
3
5
KO

o
U
=
AU

i)

wr

o

0]

0l 19994

=
[=3

Vogler

e

[
LHD UCH (Eur J Clin Pharmacol, 55, 567-575,

s erd-ol CH

I

Ul
1od

i)

o

ol

o

o1

=

ez

BXE

Sotaniemi w %2

(Diabetes Care 18, 1373-1375, 1995)Lt X2 Vuksan W= HIRENA AAl

A2 SRR HLAZIE 840 U

KIo
ol

w
A

-

0
B0
N

-

<0

oJ

il
il
A
&

ol

ela

HOIL A

e}

AMAIBEE controlst &F

D QUL Vuksan W49

)

<

=19

ol

0

o1
0
ol

(2001-2002) 1o

2t
20024 108 =2H 1A
[Hatd (insulin resistance)

W AP (sl 018

Z2UE

i)

Jo
of

HEAAMA E

=2
=

-79 —~



__Q%QN

= ° W I mow g4 ™o
5w 2N Frgodupel®E IR
< @ o LY e 0 ouwouw T R ool tll
W N o & A O TR A 0 S 5 W= &
= U RO N E W 3 =0 O T8 WS o0 0 - N
o= wom g W W:wuﬂu. © lmM__L%__o_a& S © aoamm
o ORUR mﬁm,m_._aﬂo_ﬂou;:&a o agumMDATuoﬂgr
¥ W W |+b§_HM|.M;mlMI} L S35 a R ol
g™ M%_.mza&moamw_wmﬁ_ mﬁmqummEo%am_g#
o m omdmamwzo_ea_iﬂ%mon = oo w0 Mo M_i__zﬁaa,g
d = Of N =z m il <V 1o EoﬂlmM X5 3 5
0 F = s Y [ i = 5 m = = O
o;____zH_Im = M g aa,m_aa%mw___e_a___m mommomo__z zmgo_a,g
T mm&w&%g_%ﬁAWr,ﬂma@ ehmc_:_a_;_maﬂ?%w%
ﬂéo_k = = mo.._u:_aM_xTH.o._Q.._ o om0 wox
N 5 ~Tda i . 4 mmwg 5@ oW oM
gy o m 3 o K0 mm__ = w = E 0o ur Ul 5 o o= U <0 ) J el
= 7 X0 B0 o = MO e Ell — o X
N T B 5 o @ A s Do Y @ o O ____+n,H_:MMEC5M§
WO W DR o og%gfuojl,__omomam_mwAEs‘ M X s g ﬂ%ﬂ%ﬁo_
uoﬂmo_a owo_xsaoaﬁﬂaao_amo%h oD;_qu.m.o__MAT 3
oo 0o 00 mnz%g go@o%uo:%_ :xﬁvm@Mé*gwE_l
IR I mow_eﬂGMEAT@uT%a_aOI_a S22 5 5z @M
= 5 0 R l hﬂﬁ@f@% S B u@mm%_@n._i@%aéu.
Wop o N n %a_ﬂmmm_gmc_ommmmﬂ Ef.mmm_xmuaM%am*i@
o O < umﬁ_.O; PI.%EI_A_OEEX_J B HmVMKmomEoM@_:E\hhc_ﬂ
%ED ~ mc.lﬂoo_a mﬁ_u._D mz_mwom.r Nu:Sn.&}ATEMAcmE
or = ur ) o= W ﬂacaaoﬁap___ﬂ__o mo;or.&;m.u = S 2 =
® oo %m.JmAgElu&_:@Emﬁmﬂ aﬂ@rmzhﬂo_aﬂum:%imo
s B Mo oo o m_mmlmxaéja_g <& ot ow %Y w8z =
o BN 20 Iwo_%}M Ko moﬂo_ef.mm_wm.r@ﬂrua_a__g_l&x
T oy W 0 __oomogwﬂ_mewl};ﬁo_ama %r,aﬂuu EDIth un
Eorm_:: G H__smﬂ_gx% o____g&mls_a_ﬂ omﬂ+am§
oY R 4 mon D L oa R R S ERK
s 8 X < N rp_,ﬂmo%%mm@w &_m__raATmézmeme@@w_g,ha%
o320 m&ga%&mgxamg@@@m%ﬁggagg%ﬂphm
_— _H D g = — .- N e oy I||r|| -
._mu__r__MeJ = O_A_u,um&__Q:aoDMOHDWw@ENXﬂﬂ_ﬂuocOAo_._u_.;_hW_mwo"&n
o m W g O T g 90 G0 g WOE UCnﬂ;uﬂJa.llxa_s_ﬁ:_oIL...r = 0
m W R = ol T K . 2 o_oa__ca.ouwag__l%a___aégng Lo ZRD
10 oW g 3] = J = R0 1] 6 s < = = & S M WA < 5z 3
RO = n WWW/E._E.%;:M%WH@SE?MMW ﬂmﬂwlwﬁ_
_._ﬂg.a._z.rm::m._l_u_.aalﬂnw OWH_,MDC._M._l V...rn R4 dmj

T__ODOA. S P _ OD_.U_ MI_:&D A_
5 % K raox_éao_go 4 W o-w-o____
EE,INHUM o__mmmiaoﬂ @ = E W
s o e l_m_ .w o =
o p W W

- 80 -



1. 22 Ugs MNEUAM 82k &4 Hin

ICR mouseE AIE& =2 UYs A S

(Area Under the Curve, AUC)OIl OlXle ¥s2 Fig. 110 20 Fig. 1T0A E& Btk 20

HY SHZ2 U2 HlnAl Y& 8 W30 IH0IE BOHEX RBOL 3P §
(o]

x
:I:
Ofth
0

—},)ll\LO‘ aH:l- \:512}9} ﬁA—io} D:IJH

HZOM= 30 20A 16.0£1.6 mME UIEZ0 dlIoh RARQN X0 (/<0.05)E LIEHHA
1 88 F0Z2 30, 60, 90 2 2F0A EFXIJH 12.0£2.6, 8.0+0.8, 8.0+0.6 mMEA
ZE20l HIoh RAX X0IS LIEHHATH (/<0.05). & FotE 8 = 12082 €9 Y3
o 0|82 34dst ¢iXez 82 Blws 2= Fig. 12 B0 HEAGHACH WY SOHHZ2

HH2 2ol AU M&IIXZ tAZn RoHe X0
o 09

ZEs BE 224

S0Ro RMEH UEES 8484100, 1024£109 mM-min22A HEROI B o=l 3
0l (A<0.05)8 LIEHHICH 25t B2 HIDAl 2 MEHA S5 SH0] HE 2 2
2 24 BJI& 20IACH WS ASE O 3| SR QUE FUAS HHS POIK 2
SHALCH

A) B)

1600

1400 |

1200

1000

£ —e—ne g
g —~{1—GRA500 = 800
S —A— GRRS500 s

2
3 —o0—PQRS500 2 g0 |
a

400

200

0 t— ——

NC GRAS500 GRRS500 PQRSO0

min

Fig. 1 Effects of GRA, GRR and PQR on blood glucose changes at selected time
intervals(0, 30, 60 90 and 120 min) (A) and glycemic AUC (B) after 1.5 g/kg glucose
challange in normal ICR mice. Data are the mean + SE. * P<0.05 vs. Normal Control
(NC)

232 ga A A JIOIA AI2E £0 8 & multiple low dose streptozotocin@ 2 |5
o f=
(=) =

L
2 o 8F2 HS, g€, A0l ¥ 88+ & 12 Ad=e X0 0IX=



= 20

rr

oteHer 2Lt
2. MLD STZ2 R&dE Gk & S=S0A &880 &4 Hiw

2.1 ME2 s

MLD STZz2 R&Zé&t = B3l= Fig. 20 2= Hie 3

of € HEZ2 ST OF HMBO0l Hel BIGHN @) =4 2206HALH 8t
B ooy, 24, DI 02 M52 SO0 72MIX MBS0 He SOtokAl @geut 1
Ol% MASI Z0t5t71 ARG 142 Wols WA (210+4 g, X<0.01), &

£<0.05), &Jl& (21010 g, /<0.05) 2 SHZ0HA & X200 dloi R2AAC X0IE
LIEFLHRACH O ZRZRH 84, U, a2 D8Eez 2 o0IH= ME 2240 O

gt AXE L0l ASE 2 = AVUCH

S o
- W
]
=
x
2

300 .
250 —O—NC
£ —e—DC
2 —O—GRA
2 —A—GRR
@ 200 —0—PQR
150 f !
0 7 14

Days

Fig. 2 Changes in body weight after intraperitoneal administrations of GRA, GRR and
PQR for 2 weeks in MLDSTZ-induced diabetic rats. Data are mean £ SE. * P<0.05, **
P<0.01 vs. DC

2.2 ¥ XE Bish

849 H3als Fig. 30IA 2& Hie 20| 2= HEXEZ2 STZ 50 0lF XsH2z 8¢
Ol 37t 112 Z2H 250 mg/dl Ol&el DEH0 & =
0y, BY, Y T2 F0 7dMMNE S UHEZH SHE X

olLIL 842 Z2 S0 1YMREH Y WEZW KA XH0I(185+£14 mg/di vs. 303
+31 mg/dl, P<0.01)E UEIH S BIRSHH 142 Molis e, S, ﬂ?lé"—‘?—oﬂi 2%

-



Ol A 181+£18, 155+40, 186148 mg/dl2
T RAHQ X0IE LIEHUHUT, & AE
slae AR HIxs A9 2ot

HEels SEHAE 02 oa S0 20

g g g

Blood glucose(mg/di)
- N
g 8

100 -

0 7
Days

10
HU
=
0

—O—NC
—e—DC
—1—GRA
—4—GRR
—0—PQR

=
=
kA
M
=2

Oh

0x

=

&

04

o
o

L

e

i1
0x
10
oY
40
fuge
00

1
$0
2
o

£ 2
10

J
0z
(3]

o
A

Fig. 3 Changes in blood glucose level after intraperitoneal administrations of GRA,

GRR and PQR for two weeks in STZ-induced diabetic rats.

P<0.05, ** P<0.01, *** P<0.001 vs. DC

BIEFMIZS] T2 el 85 &l 4XIJt 48001
ANz B0z 2F0AH S5 BEZW dHinA £
4 FOHZO B3R 4 W22 W HY dIx& o
HIEtAIZCl MY E YRR NHAS= 840 &
ol 2HotH 2 O HE HENEE BS6te 5™

92}

ro
re
4

i
T

M0 o
o O
o> Mo

e

STZOoI 2lst

.83 osd

Data are mean + SE. *



ol
g0

L}
=
Al

o

F

A
=}

g
HPLC Z ginsenoside profile

A ginsenoside profile

=}
=

Rr
oir

Table 3 Ol

=2
=

(protopanaxadiol Hl A& 4 i, protopanaxatriol Hl A8 3 )2 248 2D

LIEFLHRACH. Table 3 OIA 2= HiQE 201 7 O A

JU

H

Re, Rf, Rg; Ol 8t=

°] B = Rby, Rby,

22 Vuksan

AZECE 20ILE PPD/PPT

K0
gl

)

ol
B

ol
I

=]
=

S0l

X018 20110 ACH

Hal

Vuksal & o

t=

Z 1

9

0

A
=

r

gdo &40l At

LIEHH D

il

0

<t

UL

Z2UE

ZEHH S

0

0l

Z1 LIEHGCH

ol

A= 2

n
&

L,

60

9|

P88 UEUE R 82

s
FXL 2L HAELCH Yokozawa S

s g2

U

X

}

A

JJ

H
w0
0
aJ
IH

0

i)
9]

ol

el

E2 74 HIE0l O &R

(10 mg/rat/day)

=0}

e
l[®)

il

15)

=0
O e

UCH &3t X2 Attelle

o0 w2 2Hot

Rb, Jt €gdot 4=0Iat) ©H

sto1a Zonol

=
=

20l

2z ol

i d

-
o]

124

& .
=SS

=
[

2200 E Re It QIA0I DX

R
1

i
OF
il

a

010

J
of

ool orE

o
32

Re 2l

20l

Bk 2t

oldd

<

 —
ey
=

=

&
28 LEUIl «

t

[

&

1/4-1/6 H% Re It

sl &t

g8

0

!

ol

300 mg 2

2 2k0
S S

&t

=
=

=2 HEMAM A

ottt A= & Ch.

o 20t s

42 mg,

ol
<0
D

o)
ic

e

<J

30l LIEtE BIE=Z A

EA2 54 mg, FINEES 249 mg & Re

cetd 20 mg/kg &

Z0IC.

20/t JtE &0

00

un

A
=

= h= 2S0ICh
FH 2t Al&2F PPD/PPT BIZ CHAIPPT/PPD HIEES

A= =
SO0 XH0I2t U

A
e

o
=2

oll

=2
=

5}
=

t

s}

<

£ =z

s
Ay

3HH Vuksan S9f 8l

JJ

gl

20| 2

O PPT/PPD ratioot

[C+. PPT/PPD HiI

o
AN

tole =

1o

st gl X0l

=
=)

]

£ i OHE batch



Table 3. Ginsenoside profiles

Ginsenosides Contents(%)
GRA GRR PQR
Protopanaxadiols
(PPD)
Rb, 0.43 0.38 169
Rb, 0.27 0.21 0.03
Re 0.23 0.14 018
Rd 0.18 0.03 031
Protopanaxatriols
(PPT)
Re 0.14 0.18 0.83
Rf 0.08 0.07 000
R, 0.19 0.57 010
Total (% WW) 1 52 | 29 o
PPD: PPT 2.73 1.45 236
PPT : PPD 0.37 0.68 0.42
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SUMMARY

Ginseng (Panax ginseng C.A. Meyer) has been a popular herbal remedy used in
eastern Asian cultures for thousands of years, and a number of health claims are made
for it. Modern therapeutic claims for ginseng refer to vitality, immune function, cancer,
cardiovascular diseases, diabetes and sexual function. These claims are mostly based
on uncontrolled or non-randomized studies. Among modern therapeutic claims,
however, therapeutic effects for diabetes can reasonably be accepted. Following
experiment was done recently in our lab: This study was designed to compare the
antidiabetic activities between Ginseng Radix Alba (GRA), Ginseng Radix Rubra
(GRR) and Panax Quinquefoli Radix (PQR) in multiple low dose (MLD) streptozotocin
(STZ) (20 mg/kg i.p injection for 5 days) induced diabetic rats. In the glucose tolerance
test, 500 mg/kg of each ginseng ethanol extract was administered intraperitoneally 30
min before glucose challenge. While GRA failed to lower blood glucose level, GRR and
PQR both significantly prevented the hyperglycemia when compared with the control
group. In the MLD STZ-induced diabetic rats, 300 mg/kg of each ginseng ethanol
extract was administered intraperitoneally for 2 weeks. Plasma glucose and insulin
levels were markedly improved in all treatment groups. While GRR showed the highest
antidiabetic activity, and GRA and PQR revealed somewhat equipotent antidiabetic
activities, but less than that in GRR-treated group as far as blood parameters and
diabetic symptoms such as polyphagia and polydipsia are concerned. Blood glucose
levels were closely associated with plasma insulin levels, and this result may suggest
that ginseng ethanol extracts showed the activity to enhance insulin secretion as well
as preventing destruction of pancreatic islet cells. To elucidate the relationship between
antidiabetic activity and ginsenoside profiles, seven major ginsenosides were quantified
by HPLC. We figured out the fact that protopanaxatriol (PPT) : proptopanaxadiol (PPD)
ratio might play an important role in its hypoglycemia effects.



