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ABSTRACT

Antidiabetic Effects of Red Ginseng Composites on db/db Mice

Hee Ok Park
Advisor . Prof. Myung Yul Lee, Ph.D.

Department of Food and Drug
Graduate School of Chosun University

This study was conducted to investigate the effects of the red ginseng
composite on antidiabetic activities and antioxidative system in the diabetic

db/db mice.

The diabetic @b @» mice were randomly assigned into control group(Halan
diet), red ginseng group(300mg/kg, b.w.), and red ginseng composite(300mg/kg

and 600mg/kg, b.w.).

The red ginseng and its composite were administered with diet for 6 weeks

on db/db diabetic mice, and its antidiabetic activity was assayed.

The red ginseng composite inhibited the increase of body weight in a
dose—-dependent manner, but the weights of epidermal fat pad have no

significant difference between red ginseng composite groups and control group.

- Vil -



The contents of total cholesterol and LDL-cholesterol in red ginseng and its
composite group were lower than that of control group in a dose-dependent
manner. In contrast, the contents of serum HDL-cholesterol in red ginseng

composite groups were significantly increased than that of control group.

The contents of serum triglyceride in red ginseng composite groups were

significantly lower than that of control group.

The high level of blood glucose in the diabetic @A /@) mice was significantly
decreased by the supplementation of red ginseng composites to the diabetic

mice in a dose-dependent manner.

Especially, The contents of total glycated hemoglobin was significantly

decreased by red ginseng composite feeding.

The final serum insulin contents were increased in red ginseng composite

groups compared with that in control group.

The activities of serum AST and ALT, and contents of creatinine and uric
acid were significantly decreased by red ginseng composite feeding whereas

serum albumin contents were significantly increased.

The disaccharidse activities, such as maltase, sucrase and lactase in small

intestine were inhibited by red ginseng composite feeding.

The activities of SOD and GSHpx in liver were significantly increased by red

ginseng composite feeding in a dose-dependent manner.

The contents of lipofuscin and O: in liver tissue of red ginseng composite

- VIl -



groups were significantly decreased compared with control group.

The red ginseng composite developed in this study inhibited the increase of
body weight, glucose elevation, total cholesterol, LDL-cholesterol, triglyceride,
AST, ALT, creatinine, uric acid in blood whereas increased serum albumin,

insulin and HDL-cholesterol.

The red ginseng composite also inhibited the intestinal maltase, sucrase and

lactase activites in the diabetic @A @) mice.

Also, red ginseng composite regarded to supress lipid peroxidation as an free

radical scanvenge system by the inhibition of oxidative stress.

These results suggest that red ginseng composite could be effective on

insulin—-independent diabetes mellitus type 2.
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A7) 7% 2AE AadH B 710 R F W4T RRE BRFE7

N

2 95T, Nt FE2F vF #Us=71= 20 Brix2 F573ko] AFgsdh

= ATl AE A= 54 2 242 Table 13 2o

Table 1. Ingredient of red ginseng composite

Materials Function Ratio
Red ginseng extract = antidiabetic activity | 30% |
» multiaction herb (75Brix, 70mg% saponin)
Green tea antioxidant activity 1096 (20Brix)
Mori folium(PF ) hypoglycemic effect 10%(20Brix)
Silkworm powder hypoglycemic effect 10%(20Brix)
Polvgonatum doratum(“s=74) hypoglycemic effect 10%(20Brix)
Chicory extract hypoglycemic effect 10%(20Brix)
Discorea japonica(2t 2F) hypoglycemic effect 10%(20Brix)
Optuntia ficusindica(’ Q1 7F) hypoglycemic effect 10%(20Brix)

A7l 2AES EFFFce] Table 19 Hl&2 E@3 vs F40%5 red
B

o
ol

ginseng (300 mg/kg - W/0.2 ml/day), red ginseng composite I(300 mg/kg B -

_13_



W/0.2 ml/day), red ginseng composite II(600 mg/kg B + W/0.2 ml/day)®] dosageZ®

ATEel 59

Al

-
d i

Al 657H o] CH7BL/KsJEolA 7Idsd B2 Tayd ¢

flo
i

=

ki

A 4ol A= T MY FHAAIF EdWHolE oA YEYUYE Foew dEA o,
A HFZ 2 9] leptin A2 Aoy AR ¥EWEEFo] di+= leptin receptorel] Z

gol ol A4 @ A g zeott $7 abab mouse 247 E AL g9

of
o|\
)

Y. db/db moused] 542 wiwk HE=RU, Aded ALY, uAEF, ndFo] A

Aol Awl, AwEE ARZ PHst B

o
%
2
>
£
L
o
%

7y 1% control 6w}
7], red ginseng(300 mg/kg B - W/0.2 ml/day) 67}2], red ginseng composite 1(300
mg/kg B - W/0.2 ml/day) 67}2], red ginseng composite II(600 mg/kg B - W/0.2 ml
/day) 6vte]l & AT ool wE FAAYPl st L(group) el E AAlsto] A

gol AHg3d

5. Aol x4

fxae 7]E 2 o]&= Halan 4 o](Table 2)WS wo] A, TAFATS AL

do]l 70 mg% ¥ 75 Brix FATEFHE

il

o] sggom, FHRABFOTLS

Table 1914 =AE £A=S 4757 st3dv. (Table 3)
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AP S 2% 2142TC, F% 5545%, ¥7] 34 15~173]/Hour, &% 150~ 300
Lux, 223 2942 12A1F W (HE: 06 © 00, &6 18 : 00)o=2 XA sto] A
71759t A3 A SPF(specific pathogen free) M EHZ %319

)

o IPAR
™

(USA, Halan)®} % (autoclaved water)S Af Fo] - FFAH 743 #

NS

A

sampling A 12A13F A A 21 F Aol Agsdth
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Table 2. Composition of basal diet

Ingredients Ratio (%)
Crude Protein 18.90
Crude Oil 5.70
Crude Fiber 3.80
Ash 5.90
NFE* 55.70
Carbohydrate 57.33
Starch 41.24
Sugar 493
Digestible Energy leal/g(MJ/kg) 3.4kal/g(14.03M J/kg)
Metabolizable Energy leal/g (MJ/kg) 3.3kal/g (13.70M J/kg)

* Nitrogen Free Extract

Table 3. Classification of experimental groups

Groups

Experimental diets

Control

Red ginseng

Red ginseng composite

Halan diet

Halan diet + red ginseng

Halan diet + red ginseng composite

_16_



V
2
u (
offl
i
o)
i
£
o
T

Al
=

T2 control 67}FE], red ginseng(300 mg/kg B - W/0.2 ml/day) 6v}Z], red

ot

ginseng composite 1(300 mg/kg B - W/0.2 ml/day) 67}2], red ginseng composite
I1(600 mg/kg B+ W/0.2 m¢/day) 67te]l& @+ Alstlon, 42 02 m/day® 47
F o3t th(Table 4). 272 02 Mo BdF5E 4A+5F9 3921, red ginseng
composite AL Z+zte] aFE AFo HSIA EES 0.2 mlol A s H

FEol sald

Table 4. Experimental groups

Dose of
Number .. .
Group of head Sex adiministration
(mg/kg B - W)
Control® 6 Male 0
Red ginseng” 6 Male 300 mg/kg B - W
Red ginseng composite I° 6 Male 300 mg/kg B - W
Red ginseng composite s 6 Male 600 mg/kg B - W

a: Halan diet; b: Halan diet + red ginseng 300mg/kg B - W; c: Halan diet +

composite 300mg/kg B - W; d: Halan diet + composite 600mg/kg B - W
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8 dehel WA AA

2

g ol o 8 2 (diethyl ether)@ w}3d t}g orobAl & (R Rm) YHoz o
S 07 mt AAFYoH, dFEY A (VP3081R, MEDIGENE CO., LTD. Korea)<

o] 4 5} o] Ao LA F

WA m 4 A48 e 7] (HA-1000-3, Hanil,

ey
12
tlo

Korea)E ©]&3}o] 3,000 rpmollA] 25%7F 94 Esdch. Ead 42 deep
freezer(-80°C)ell W @3kl A5} A A 7](7020, Hitachi, Japan)E Ak-§3he]
GOT(Glutamic oxaloacetic transaminase), GPT(Glutamic pyruvic transaminase),
¥-GT(Gamma-glutamyl transferase), TC(Total cholesterol), HDL(High density

lipoprotein), LDL(Low density lipoprotein), TG(Triglyceride), Glucose, Creatinine,

UA(Uric acid), ALP(Alkaline phosphatase), Albumin, Total protein 5= =743}
Ak T3 54 AFZA Hliver)H A H(kidney)S TS Y5te] A5 E A

#5he et

9. 8% 3332249 (hemoglobin Alc, HbAlc) A

657t Ad T8 F AdHZZ ZPHA vHsE ddS AFoe= FHE AN
o g R=2Z0(HbAle) A4S & A dd F whole blood 0.2ml-2
EDTAZ} AHz® FHA Yol 4T o]stelA 4 Al 7hA R #AIAT. HbAlce

microparticle emzyme immunoassay(MEIA)WH o2 74 o] o] =A 35
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Lactase, maltase, sucrase €72 Dahlqvist W (79)el <93 FAsAch 5 A

dees AT AF AT 285 e HAdA A dsz AFsta AolA

—

T FEEE AAG = 22 dolE A FT&Este ZH2bE proximal, middle, distal®

4
Sh
ofr
ol
ey
i)
N
7
%
oll
N
N
)
X
o
o
>
~Y
o
AcH
1>
o

AT AREA Aol TotAlR

e 9 WA AeE microscopic glass® FHojA FAES G 4u9 =7
¢ 87 homogenizer® T ZAIAIA 4T, 7000 x golA 10837 A& T

AodsE Hsl 24289 SHANEE AHESSA
SIAIZ &4 AR 01 mee 7128 99(0.056 M disaccharide solution/0.1 M
sodium malate buffer, pH 6.0) 0.1 mtE Al@&e] B & Eg3|A 37C +8 F

oA 603t BFEAIZ vy SRTFE 08 m FUhska 2R B =l 9 F

4>

o] AlBENH F 05 ME AFHo| FHEL glucose oxidase &9 3 mE A7}

B F37C FEFOAA 1A WA T 420 mol M FHEES ZA5Y

Yo AR ee] owMlA %= bovine serum albuming EFEFZ AR5}

LowryH (80)oll ¢J3l] A =3l %t}
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1) EAANRY AAL

HxAE 72 g mEA dAHS FHste  Potter-Elvejhem  homo
-genizerS AF&3lo] 0.25 M surcrose/0.5 mM ethylene diamine tetraacetic
acid(EDTA)/5 mM N-2-hydroxyethyl-piperazine-N-2-ethane sulfonic acid
(HEPES) &0 = 10%(w/v) vl A4S whs ot

vhaole) ol

il

8,000 x geolA 20&%r dAEelstel 2 A A A A A
AeFoll AREs L, U A= 10,000 x gell Al 3027 A st 21 AA Y dA

2S5 FHal 04v) HF2] ethanol : chloroform W&3g o (5:3)% 7}t 287 23 o

L

+ 10,000 x g= AT F FA Q] dF= v 105000 x golA 3023 €

AR ste] A& AA A (cytosol)= glutathione peroxidase, superoxide dismutase

off

o % R BYE

il
)\

Aokt RE Ad 202 4CE FAAA Fskdrt

2) Superoxide dismutase(SOD) &4 =3

SOD &4 e gzl Aol A pyrogallole] AFH AR o] o3 2L o] &

rok

Marklund®] W @1l we} SAsA . 5 Tris-HCI buffer(50 mM Tris/10 mM
EDTA, pH 85) 15 mloll @489 0.1 mE i 7.2 mM pyrogllol 0.1 mtE 7}

S wA WbeS AFAR v 25ToA A 1023 &A1 F IN-HCI 0.05
71
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3) Glutathione peroxidase(GSHpx) &4 =3

GSHpx &4 S Lawerence % Burke #¥(82)o] wel =435kt =5 1 mM9
EDTAE %38+ pH 7.09 0.1 M potassium phosphate buffer 1.72 méo] &4 &
a 0.05 me 02 mM NADPH 0.3 ml, glutathion redutase 100unit, 1 mM
soudium azide 0.3 m¢ ¥ 1 mM 293 glutathion(GSH) €9 0.3 mE ¥ 0.25
mM HO, & 03 mE 7bshal 25Col A w65 Al2AIA 340 nmoll Al =4 3819
= A= EAEAY 199 E 134 1 nmol9 4H33d NHDPHE A stes &4

o gom vETh

=

1) v A9 A3} A A (thiobarbituric acid reactive substances, TBARS) 5%
Harsl 2] A o] A =22 thiobarbituric acid(TBA)$} wW3-3dl= ZZ(TBARS)S =

g sk= Satoh™ (83)& ol &satleh. 2+ =29 mhaf S 8,000 x goll A A 2 5}

12

< 459 05 mol 10% TCA & 25 mE 7Fsto] 2 42 & AZolA 102X

x goll A 1027 dAEdste] 2 ASAS A 530 melA FRd=S A6k

o] W} TFEFOoEE 1, 1, 3, 3-tetramethoxypropanes A}-§ 3} o},
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2) 7 23 F9 lipofuscin 5%

A Y ol 4 malondialdehyde(MDA)<} ©@ula A Fo] Agtslo] A= Ao=Z

IHA ARA =349 lipofuscin® =42 Fletcher 59 W (84)d] wel =4
B = 0 23S 9A-AHE FHe o] 1.15% KCI-10 mM phosphate buffer with 5

mM EDTA solution(pH 7.4) &} o 2 A] u}jjs} 9t}

npaj ol o] AR = chloroform : methanol &% (2:1, v/v)¢ d-H.0Z 27 4 ml
He o3 3,000 x gollA dAFE ] 1 S5 HES spectrofluorometer (Jaso)=
excitation 345 nm®} emission 435 mmoll 4] =A 3} 1L, standard £ 9 © 2= quinine

sulfateE AF-§3to] o531 o] AlAkstdlt).

Lipofuscin(zg/mg protein) = x FEN FE(ug/ml)

3) 7+ 23 F9 superoxide radical(O:-) %

b Awel AA e

7t ZZ 9] mitochondria #&-& Haperd Wa® W (850 utz} dF=8 o
(1.15% KC1 / 10 mM phosphate buffer / 5 mM EDTA, pH 7.4)& Al&3sto] 2

s} ek g 700 x gol A 1023 dAEEste] A2 FETAE Al 9,000 x gol A
157 YA =2 3Fe] mitochondira w82 F Atk o] w A7 pelletZF ol &%
SAS 2 m FAAZ 1 A Yol -80Te| HaAs & Ao AL§3F T
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o

1}, Superoxide radical 2§ A

Superoxide radical & AL Azzi 59 HWH(@E6) =3 50 mM K.P.

O

buffer(pH 7.5) dA =] 7122 90 mM succinate, 150 mM KCIl, 30 mM KCN,
0.3 mM cytochrome ¢ % mitochodira &4 Y-S #H7lste] FHF w3 o] 3.0 ml7}
HA gt o] vkSA S 37T A 287F WA ZIHA 550 mmol A FH =] Wl

2 =A%}l superoxide radical® FEE AFA 3t Superoxide radical ¥ =& 1

mge] w o] 187 WA A reduced cytochrome ¢ %S nmolZ YEFU AT}

14. A A7

A Ao] Felu wlzi Abole] EAA oAt Student's t-teste] ©sho]

AR A, p<0.065 AT o] K94 U= Aolzm FA A
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Table 5. Autopsy finding on db/db mice administered with experimental

diet
Male
Group
Liver Kidney
Control (n=6) N N
Red Ginseng (n=6) N N
Red Ginseng composite I N N
(n=6)
Red Ginseng composite II N N
(n=6)

Mice were administrated with experimental diets for 6 weeks. Mice were

sacrificed and measured the pathological changes in liver and kidney. See the

legend of Table 4. N : Normal
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Fig. 1. Photograph of liver of db/db mice administered with experimental
diet. Mice were administrated with experimental diets for 6 weeks.
Mice were sacrificed and photographed the livers. See the legend of

Table 4.



Fig. 2.

Photograph of epidermal fat pad and organ of db/db mice
administered with experimental diet. Mice were administrated
with experimental diets for 6 weeks. Mice were sacrificed and

photographed the fat pad and organs. See the legend of Table 4.
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Fig. 3. Changes of body weight of db/db mice administered with
experimental diet. Mice were administrated with experimental diets
for 6 weeks. Changes of body weight were measured every week.
Values are expressed as the mean from six mice. See the legend of

Table 4. @ : Control, O : RG, ¥ : RGC1, v : RGC2
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24 Fol JE 4F &k BHL FHHE G TG oRE Ix L FHF
o ANEI}E BREFE N FA@ ALA, 55 AR YoIA A W &

=

o 2AAMY & e AgH wskel fARE S dEhdo] o]
=0 T A% A F7F HoAo Ay 93 alkaline phosphatase(ALP), GOT
(glutamic oxaloacetic transaminase) & °] < 7Fst™, 53] GPT(glutamic pyruvic
transaminase) & A7} (P EAFO osto] FME G wheb A 3 3 A4 &4 E
=X H 72 A AST(aspartate aminotransferase: GOT), ALT(alanine aminotrans-
ferase: GPT), TC(Total Cholestero)®< S43t%oH, 7[Ete] y-GT(Gamma-
glutamyl transferase), HDL(High density lipoprotein), LDL(Low density lipo-
protein), TG(Triglyceride), Glucose, Creatinine, UA(Uric acid), Albumin, Total
protein &< Fx2¥ 9 FHWF FEAlel AH-HA AAE AEsh7] wiEo] tix

Foh FA BE T % F4 2T FolFel glold BAACE EAFA
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Fig. 4. Effect of RG and RGC on AST activity in diabetic db/db mice.
Mice were administrated with experimental diets for 6 weeks. Mice
were sacrificed and serum GOT activities were measured as described
in Materials and Methods. Each value represents the mean + SE of
six mice. =*Significantly different from the Control(p<0.05) See the
legend of Table 4.
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Fig. 5. Effect of RG and RGC on ALT activity in diabetic db/db mice.
Mice were administrated with experimental diets for 6 weeks. Mice
were sacrificed and serum GPT activities were measured as described
in Materials and Methods. Each value represents the mean * SE of
six mice. =*Significantly different from the Control(p<0.05) See the
legend of Table 4.
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Fig. 6. Effect of RG and RGC on YGT activity in diabetic db/db mice.
Mice were administrated with experimental diets for 6 weeks. Mice
were sacrificed and serum GT activities were measured as described in
Materials and Methods. Each value represents the mean = SE of

six mice(p<0.05). See the legend of Table 4.
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4) 83 total cholesterol %
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Fig. 7. Effect of RG and RGC on total cholesterol contents in diabetic
db/dbh mice. Mice were administrated with experimental diets for 6
weeks. Mice were sacrificed and serum total choesterol contents were

measured as described in Materials and Methods. Each value

represents the mean + SE of six mice. See the legend of Table 4.
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Fig. 8. Effect of RG and RGC on triglyceride contents in diabetic db /db
mice. Mice were administrated with experimental diets for 6 weeks.
Mice were sacrificed and serum triglyceride contents were measured
as described in Materials and Methods. Each value represents the

mean * SE of six mice. *Significantly different from the Control.

See the legend of Table 4.

_42_



6) 8% HDL-cholesterol 5%

s

il

A= 2~

[e]
d =

A

)?3]'

g

H] %

F2 Akl

e ghatol] A

3

e

=¥ €% HDL-=# 2 H|

el
e
oF

o)
o

—

XV
ar
Ho

~

7

—_—

[5)
Nlo
o

o

Bo

o
N

)

A

ks

U zHE T2

¥} HDL-

&
=

of ol A o =

Hdeole FA A9} cholesterol

A

1

0]
pal

. olE

8o® &eA Jdrh(112,113).
¢ W high density lipoprotein2]

=S
=

o
A
Nlo

el
ol

G
4

A

HDL-cholesterol-> WX %2z o 2 Y E

cholesterol©]

A4 9l

ol
=

N
3K

oy

R

s

K

0

FEl ol M =

A
o

-
Al

o

-y
a-

3

7} o1 2 hepatic lipase &

JE7t %

3} X
=

5 B ol A

[——
To

—

0

Nlo
b

—

XV

 HDL A

o

91t} HDL-cholesterol &%=

7V a1, 5 VLDL thAl fHael] 9

=

[¢]

R

o

?] ¥} o] HDL-cholesterol & %7

o ¢

lipoprotein

=K

H

A U HH(32).

G

LDLe 3 &

=1
=

7FA 7 o7 VLDL

[¢}

Ad, & Ad 59 FE= A

=

A

o
=

= 0

3+ A

lipase?]
gl 2~ H]

==
=

E3

oF

o
A

o
=

J~HE 9 HDL-cholesterolo] 2} 3dl= v &

==
=

_&O

—_—

o

il

ol
Ho

il

_43_



m%
ﬁo _10 .lo ‘Iﬂ
% g o
: ; ma Hr il
L y Oﬁ
N B Y E
~ o g % )
.TU\_ X ,OI
@ - e
o B 2
oy od W_M o :
Njo : - E
ﬂ Laluw i Tw o
b : 7 mﬂ
= —~ .|O. zﬁo JE
= < E E.o :
Dos oz 2z
W 5 9 & - -
i’ Nlo
SR EE :
=t g g - mﬁ
e gy AL b A wL
Crll .
. Ty . X
~I ;
I -
o L ¢ me :
i ‘;L e = X° o)
S : :
0Y A= E WI mU :
oo W - ﬂwo :
o/ n
Tl o J_Lﬁ . i
S5 e
Y i Mo a
el i : :
G B o=
- :
<F =
~

_44_



Fig. 9. Effect of RG and RGC on HDL-cholesterol contents in diabetic
db/db mice. Mice were administrated with experimental diets for 6
weeks. Mice were sacrificed and serum HDL-cholesterol contents
were measured as described in Materials and Methods. Each value
represents the mean = SE of six mice. #*Significantly different

from the Control. See the legend of Table 4.
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Fig. 10. Effect of RG and RGC on LDL-cholesterol contents in diabetic
db/dbh mice. Mice were administrated with experimental diets for 6
weeks. Mice were sacrificed and serum LDL-cholesterol contents

were measured as described in Materials and Methods. Each value

represents the mean * SE of six mice. See the legend of Table 4.
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Fig. 11. Effect of RG and RGC on serum glucose contents in diabetic
db/db mice. Mice were administrated with experimental diets for 6
weeks. Mice were sacrificed and serum glucose contents were
measured as described in Materials and Methods. Each value
represents the mean + SE of six mice. *Significantly different

from the Control(p<0.05). See the legend of Table 4.
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Table 6. Blood HbAlc concentrations in diabetic db/db mouse treated

with red ginseng(RG) and red ginseng composites(RGC)

Group HbAlc (%)
Control(n=6) 82 = 0.25
Red Ginseng(n=6) 7.0 £ 0.78
Refl Ginseng composite I 68 + 092"
(n=6)

Red Ginseng composite II 6.2 + 0.24°
(n=6)

Mice were administrated with experimental diets for 6 weeks. Mice were
sacrificed and blood HbAlc contents were measured as described in Materials
and Methods. Each value represents the mean = SE of six mice.

*Significantly different from the Control(P<0.05). See the legend of Table 4.
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Fig. 12. Effects of RG and RGC on creatinine contents in diabetic db /db
mice. Mice were administrated with experimental diets for 6 weeks.
Mice were sacrificed and blood creatinine contents were measured as
described in Materials and Methods. Each wvalue represents the

mean * SE of six mice. See the legend of Table 4.

_56_



11) 8% uric acid (UA) 5%

o
o

)

i

ﬁ
o

~
&
o
o
)

T =

Z W uric acid¥

&
=

)

i
o

)

el
frse

ﬁO

2.8%

=

600mg/kg, B + W 5o - ol A]
=i

=i
=
M52 purine# 7}

]

=,

SKe)

&

1.9%, dlzx=a 2o 1.7%

2]

A

1;_4
el

ZAES 300mg/keg, B - W
Al

(e}
a

Al
=
=z
-5

=
B} 0.8%

2|

ko=
=

’

oz 7lv e (Fig. 13).

U
i

)

oy

)

~
o

vzel
_Zrl
oy

or

oy
NI

o oo} A

ST
=

=

[¢]
_57_

AtH(124). whebA



Fig. 13. Effects of RG and RGC on uric acid contents in diabetic db/db
mice. Mice were administrated with experimental diets for 6 weeks.
Mice were sacrificed and blood uric acid contents were measured as
described in Materials and Methods. Each value represents the

mean * SE of six mice. *Significantly different from the Control.

(p<0.05). See the legend of Table 4.
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Fig. 14. Effect of RG and RGC on albumin contents in diabetic db/db
mice. Mice were administrated with experimental diets for 6 weeks.
Mice were sacrificed and blood albumin contents were measured as

described in Materials and Methods. Each value represents the mean

+ SE of six mice. See the legend of Table 4.
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Fig. 15. Effect of RG and RGC on total protein contents in diabetic
db/db mice. Mice were administrated with experimental diets for 6
weeks. Mice were sacrificed and blood total protein contents were

measured as described in Materials and Methods. Each wvalue

represents the mean £ SE of six mice. See the legend of Table 4.
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Fig. 16. Effects of RG and RGC on insulin production in diabetic db/db
mice. Mice were administrated with experimental diets for 6 weeks.
Mice were sacrificed and serum insulin contents were measured as
described in Materials and Methods. Each value represents the
mean * SE of six mice. *Significantly different from the Control.

See the legend of Table 4.
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Fig. 17. Effects of RG and RGC on IgG concentration in diabetic db/db
mice. Mice were administrated with experimental diets for 6 weeks.
Mice were sacrificed and serum IgG contents were measured as
described in Materials and Methods. Each value represents the
mean * SE of six mice. *Significantly different from the Control.

See the legend of Table 4.
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Table 7. Effects of RG and RGC on enzyme activities in diabetic db/db

mouse
Enzyme Activities(1/g protein)
Group

Maltase Sucrase Lactase
Control 1422 £ 18.1 1282 + 17.1 20.2 + 3.2
Red ginseng 128.3 + 16.3 1105 + 13.2 183 + 25
Red ginseng composite I 1115 + 13.2% 98.7 + 11.2x 166 £ 1.8%
Red ginseng composite II 926 = 10.2% 84.3 = 10.4x 12.1 + 1.4x

Mice were administrated with experimental diets for 6 weeks. Mice were
sacrificed. Intestines were isolated and maltase, sucrase and lactase activities
were measured as described in Materials and Methods. Each value
represents the mean £ SE of six mice. *Significantly different from the

Control. See the legend of Table 4.
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Table 8. Effects or RG and RGC on antioxidative enzyme activities in
diabetic db/db mice

G SOD GSHpx
rou
P (u/mg protein/min) (nmol NADPH/min/mg protein)
Control 3.61 £ 043 151.71 + 17.1
Red ginseng 3.69 = 0.46 15851 + 18.2
Red ginseng composite I 375 = 043 16454 + 176
Red ginseng composite II 3.94 £ 052 168.85 + 18.0%

Mice were administrated with experimental diets for 6 weeks. Mice were
sacrificed. Liver were isolated and hepatic SOD and GSHpx activities were
measured as described in Materials and Methods. Each wvalue represents
the mean + SE of six mice. =*Significantly different from the

Control(p<0.050). See the legend of Table 4.
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Table 9. Effect of RG and RGC on lipofuscin and superoxide radical in
diabetic db/db mice

G Lipofuscin Superoxide radical
roup

(u/mg protein) (nmol/mg protein/min)
Control 2.37 £ 0.32 1841 + 2.12
Red ginseng 1.95 £ 0.22 14.28 + 1.68
Red ginseng composite I 151 + 0.18* 12.18 + 1.42%
Red ginseng composite II 1.23 = 0.21% 11.26 + 1.32%

Mice were administrated with experimental diets for 6 weeks. Mice were
sacrificed. Liver were isolated and hepatic lipofusin contents and hepatic
superoxide radical scavenzing activities were measured as described in
Materials and Methods. Each value represents the mean = SE of six
mice. =*Significantly different from the Control(p<0.05). See the legend of
Table 4.
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