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ABSTRACT

Panax ginseng C.A. Meyer (Panax ginseng) has been used for several thousand years to prolong longevity in Asian
countries. Ginsenosides are the most active components isolated from ginseng and belong to damarane saponin which
are separated into protopanaxadiol and protopanaxtriol. To evaluate the complex effect of ginsenoside in apo E null
mice, ginseng extract were intraperioneally (i.p.) injected and provided high-cholesterol diet for 12 weeks. Ginseng
extract came from were i.p. injected with dose of 100 mg/kg/day for 4 weeks in the last experimental duration. Ginseng
extract used experiment was abundant Rb1, Rc, Re, and Rgl and PD : PT ratio was 1.2. The high-cholesterol diet in-
duced liver damage was significantly reduced by ginseng extract. Results from plasma lipid profiles and atherogenic index
were improved by ginseng extracts. The GE group significantly decreased plasma TG and TC by 73% and 61% compared
to apo E (—/—) group. Also ginseng extract tend to decrease lipid profiles and lipidperoxidation contents in liver and
heart. Ginseng extract with an abundant amount of Rg1 significantly suppressed the apoptosis induction of cardiac tissue.
In conclusion, ginseng extract (PD : PT= 1) was improved lipid profiles and anti-oxidant effects. (Korean J Nutr 2008;

41(7): 594~601)
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Table 1. The composition of ingredients in high-cholesterol diet
used for this study

Ingredients Grams/kg Kcal/kg
Casein 75.00 268.50
Sucrose 579.35 2371.40
Cornstarch 150.00 540.00
DL-Methionine 1.15 4.60
Cellulose 50.00 0.00
Cocoa Butter 75.00 675.00
Corn Qil 5.00 45.00
Mineral Mix #200000" 35.00 16.45
Vitamin Mix #300050” 10.00 39.20
Cholesterol 12.50 0.00
Sodium Cholate 5.00 0.00
Choline Bitrate 2.00 0.00
Total 1000.00 3906.15

"Dyets #200000 AIN-76A Mineral Mix (g/kg, use at 35g/kg diet)
Calcium Phosphate Dibasic 500.00; Sodium Chloride 74.00; Po-
tassuim Citrate H20 220.00; Potassuim Sulfate 52.00; Magnesium
Oxide 24.00; Manganous Carbonate 3.50; Ferric Citrate U.S.P.
6.00; Zinc Carbonate 1.60; Cupric Carbonate 0.30; Potassuim lo-
date 0.01; Sodium Selenite 0.01; Chromium Potassuim Sulfate
12H20 0.55; Sucrose, finely powdered 118.03

?Dyets #300050 AIN-76A Vitamin Mixture (g/kg, use at 10 g/kg
diet) Thiamine HCI 0.60; Riboflavin 0.60; Pyridoxine HCI 0.70;
Niacin 3.00; Calcium Pantothenate 1.60; Folic Acid 0.20; Biofin
0.02; Vitamin By (0.1%) 1.00; Vitamin A Palmitate (500,000 IU/g)
0.80; Vitamin D3 (400,000 IU/g) 0.25; Vitamin E Acetate (500 IU/
g) 10.00; Menadione Sodium Bisulfate 0.08; Sucrose finely pow-
dered 981.15
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7t 715 ARE S817] YA dHolA glutamate py-
ruvate transaminase (GPT) ¢} glutamic oxaloacetic tra-
nsaminase (GOT) ®48/dS decreasing kinetic method
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Table 2. HPLC condition for the analysis of ginsenosides in Ginseng
extract

Instrument JASCO HPLC system

CO-965 (temp. 25-30C)

Column oven

Detector Intelligent UV/VIS Detector : UV-975
(abs 203 nm)
Pump Intellugent HPLC Pump: PU-980
Detection LC - Net Il /ADC
Column p-Bondapak Cis300 mm X 3.9 mm .D. Waters
Mobile phase (A) Water (B) Acetonitrile
Flow rate 1.0 mL/min
Injection volumn 20 pb

Table 3. Distribution of ginsenosides in ginseng extract using HPLC
analysis (%)

PD ginsenosides —% PT ginsenosides —%
GE GE
Rb1 22.73 Re 18.79
Rb2+Rb3 9.59 Rf 5.55
Rc 17.57 Rgl 18.54
Rd 4.98 Rg2+Rh1 1.67
Rg3 (§+R) 0.1
Rh2 0.46
Total 55.44 Total 44.56

PD/PT ratio = 1.2

Ltd. Tokyo, Japan)'"¥&= &40 S ARE-5}o] 2146}03
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Fig. 1. Ginsenosides profiles of the
ginseng extract used in this study.




2 14

Al M 2t
aZYAEE 4ol apo E (=/-)79 GPTg GOT
STMNAARE GEFAM = S7h a4 84S 7
2AA FQa1, £3] GOT 484 apo E (=/-)TF B
o} GEwo] 82% T=7H FHaAIA (p<0.05) 7F 73

gt RS g vERd AS ERlekint (Table 4).
SN NSRS} TS Bl

% AN ARESE TZHAHE 20 apo E (—/-)
T GET] 3 NAFAE F7MIFT (Table 4). GE
T apo E (=/-) 7RG dF TG TC 555 73%<}
61% FF7H] F2=AFT (p <0.05).

HDL %+ apo E (—=/—)1* ¥t} GET°l 142% T
7 F7R e (p<0.001), 3344422 TG/HDL,
TC/HDL H]& A BF folatA] aAlATAA A5

A2 A FEE Fo7t anAdS FRlskel

oh 227 AlEEollA] Akt AEHIA A ER ARREE A

::c:l—}\é o

Table 4. Changes in plasma lipid profiles and lipid peroxides con-
tents in high-cholesterol diet fed apo E null mice

% of wild-type control (C57BL/6)"

p-value

apo E(=/-) apoE(-/-) +GE
Liver function
GPT 233.4+ 33.4” 2064+ 3.1 NS”
GOT 240.2 = 34.1 197.5 + 14.7 *
Lipid profile
G 498.0 £ 86.0 365.4 = 41.0 *
C 599.2 +111.8 362.7 +19.4 *
HDL 228.4 + 15.8 323.4 + 31.3 >
Atherogenic indices
Al 264.3 = 66.8 103.6 = 14.9 *
TC/HDL 241.6 = 57.6 103.1 £ 12.9 *
TG/HDL 185.0 = 26.8 96.8 = 14.3 o
Lipidperxidation
Total LPO 373.0 £ 418 312.5 + 30.4 *
MDA 443.1 = 33.1 382.7 + 28.3 *
4-HNE 302.7 = 33.0 242.2 + 39.5 NS

"Wild-type control: saline injection, apo E(—/-): saline injection,
apo E(=/—) + GE: ginseng injection (100 mg/kg/day), GPT: glu-
tamate pyruvate tfransaminase, GOT: glutamic oxaloacetic tfrans-
aminase, TG: triglyceride, TC: fotal choletserol, HDL: high-den-
sity cholesterol, Al: (TC-HDL) /HDL, total LPO: total lipid peroxi-
dation, MDA: malondialdehyde, 4-HNE: 4-hydroxynonenal
?Values are expressed as means + SD

FNS: not significant

“Statical significance, #: p<0.05, *#: p<0.001 compare with apo
E(—=/-) group
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Fig. 2. The changes in lipid profile and lipid peroxides (MDA, 4-
HNE) contents in liver (A) and heart (B) after ginseng extract
was injected in apo null mice. Statical significance, *: p <0.05
compare with apo E (=/-) group. (wild-type control: saline in-
jection, apo E (=/-): saline injection, apo E (=/-) + GE: gin-
seng injection (100 mg/kg/day), TG: triglyceride, TC: total cho-
letserol, HDL: high-density cholesterol, total LPO: total lipid pero-
xidation, MDA: malondialdehyde, 4-HNE: 4-hydroxynonenal) .

LIy

A AR wid 179 2] Afghso] Aoy wE
=3} 22 A A A3l (cardiovascular disease, CVD)
2 3l Abdsh, Py oA wEA Y Eo] Frtskal
Ut} Aol HEFL Yol dAE APGEY 0%
£ FQ ddojH, oA FFE T2t CVDe fdQ

o‘l O] E]_.zn

Qatel] EAlSHE AR S 7 2 AelEAdE A
d ginsenosidet: 9%, a3l dtaylel AL oy

[eX)
7 fo)et d&FS theFstA YERALE ™Y Ginsenoside
= A Aol EAshks 572 AFEH O ® protopa-
naxadiols (PDs; Rb1, Rb2, Rc, Rd, Rg3, Rh2) ¥} proto-
panaxtriols (PTs; Rgl, Rg2, Re, Rf, Rh1) & A¥E &
FEH, ikl Fiel webM ginsenosides AR
2~20% 7%= ko] 7k vrERdt,

E AFoMs F9H3} 55 B2 apo E null mice]|
Al aZFHAHE HolE wast § JFEE PDPT
= DS 37 E Fo8l9 ginsenoside &I} AU
of mX= AR N W gtksl makel e e
avol tisiA gRlstlrt

Adde] AME MFEES] A
£ s d, PDAIGN = Rbl o
PTAIZ M= Rest Rgl 9] dFo] =7 Uehdal PDe}

C57BL/6 apo E (=/-) apo E (=/-) + GE
AR, e Pl = T
A RN el wgi i a] e A1 T ’.,_:i.. o W,y

B o N ¥ y . ; i " Lt 5 .
.‘\\'\.- I ' R J) gl ""' ’ﬁ i é‘-i.' ~¥
N . iy % 1 y v iy e

v A -2 ’f v " .:" ). L .-;". ~ " TUNEL ( X 400)
SRR A U L N P T P A
9 By »an, ',Il. R /’,,:i—{’ .ﬁ“: 4
llh‘ ¢ \ "o 2 ] M Ul rre A8 <@L Ty waie
. 2 | Cogatie Pl o 2 Ty = .

o sessavems st fC ASedsesseqe| | [ - 7aasdsyen

Fig. 3. The effect of ginseng extract
(GE) on expression the of TUNEL-in-
duced apoptotic cells (arrow) (A)
and histogram illustrating the expre-
ssion of necrosis (B) in the cardio-

myocyte of high-cholesterol fed
apo E null mice. [wild-type control:
saline injection, apo E (—/—): sali-ne

120 7
e
<
3
° 80
Q
=
ke
2 40
S ES
5

I S S
0
Total cell Apoptotic cell

‘ ] apoE(—/-) 0  apoE (—/-) +GE

injection, apo E (=/-) + GE: gin-

seng injection (100 mg/kg/day)].




PT H]&2 1.2 A2 YeRgth (Table 3).
herbal plantolX] F&3 ALEW F7+= £348-S
AZIAY 7 548 JERAIEE? o] Aol A}
100 mg/kg F%2 JFEE2] 7

oy £828-S oA k= S &
=22 henzol alpyrene (BP) & 7F &AL §-5417)7)
o] 50 mg/kg =] MIFEFES §] FHOE Fofst 4

[e]

7 €% GPTeF GOT &= Fospl aAzoH 1l
SRS YA Astthal siglvh 18k 25 mg/kg

S50 Rbl& 770% FojA] t—BHTE F%A7 1t =
e anHow FAAFoY, BAoR Fojaol= Wit
7F GERA] ehghthar ®arsted ! B el ] YEhd 7t
B3 adh= QMFEa] =2 oz EA594 Rbl
¥} Re®] avetar Azt

TEFYAHEETY AFAAATETS AFEE
S F= EEHel gEeglo|lrg dF A4 3
UARE Yehl= 2 #3Eolch o o
2 AW dF AAG5H el ARl IS BT
2o, HDL s%& oM S7HA 3 Ad 343
AIEE et THAIATE FolstA Azt
Cho &% STZ2 F5EA7 duAolAd Res 7740z
Folatle ul FeEXEHE Astavrpt x5l oEdlA
ERgton, SFHXAHE it ol A Yehvs EF
TG % T7h= @IRF Fof Aell= a3t glolov
o= Fraadrt Uebgtha BarstolA 4
T Fo] A TG 555 o] ayxo=
TN 4 S Flolet Ak =3t Rb1S 10 mg/kg
TEE 5 Fo Al 119 TG w5 FostA aAA

y L=
< AAFAllE 9F= VIAA WAL TG/
zZ

kv

-

o] &£A3= t}Z ginsenoside?] 45 A

A7) Sung 5 FEES SEEE AT
Re W, TC F%7} Folsieel g&ste] sk
vekdeH, TG ¥xi 1,000 mg/kg “s%=el
Aeoads VERIthL Baskla” 1A - L Z ] A

2 2ol wel Aol n-FRLE FET ANFEEE
=

>
N
N
o
(T

ol Estol PRAHH ATARE FalA

© & T4
o] AAFAE AaAT]E Hells 1sEe] hlFaEs F

=+ oF 3} 3] X] (Korean J Nutr) 2008; 41(7): 594~601 /599

ROS)of| 9J3l] dofufi= YA F/3EAke] Mshd Az
B3l Akt d-le] AdqNe-S doA FxHk A
A0 HE AHEel MDA 3 F7h= AlEo] 413}
A e 7 A4 71eS ASHAIA ofe] JHel A
o7 Zgah, Yol LPO A EZE AT ojiad
TollA ANFEE Foli= 27 7] AAteE A
e AANAFE AES HolFQIt) BP Fol&= 8% A
Apitsls s folsHl S/, EEE F
ol ¥F total LPO S FolstAl HAAIAA BPel
o)t AkslAQl el REaYrF YeRdtar SRk o]
H AT DFH2EE Holof sl S7HE EF to-
tal LPOS} MDA 3-& QitFEEo] FolatAl HaAlA
ARt E e gt B aas veRd 218 Sl
TAGA 0|9} A QI FEES FEEE THOE T
Al, 2+ 249 MDA &2 71 ke 5o w9l 500
mg/kgS ALt B AR oH 53] 3,000 mg/kg

A FrelaiAl AaAZIThaL Hals]

rl

(o3

=
ol Mo QRS Foizl o oA
KX
=

o
o
_=

ol

0
o

1y sensitive biomarkerE A}
&35 A97F 2o g Aol Bzter
Azro| A 8= apoptosis® ischemiat} ischemia—
reperfusion ¥g5ek WA= #7 jschemia A2} & 2~
3AIZE ol dofip= AA|E] Abdol] thst 2 JiAE
E|= necrotic AEAPEY} HEo] ALAME AR
o|Ad AGAEdA WAYSH= apotosis®] T8 A=A
1= ROSE AAAH, Y Az dute] wibsls e st
ok B Ao apo E null micedlAl A-23dt 1257k
TEFYRHE Aol AR 20l Ak AEHAE o)
A7 ROSe| tgh =Eo] F7he]o] AAIES] apoptosis
5 RFEAFLE QFEES AAAEE Absky AEA
ZHE B33l apoptosisE &FF oz AAAFALE <
Ao AT AES & g glom,” CVDAME &t
A9l JS YePALEY uFeAEHE 20)5 Hl B
Al ke FolslSle Wl dF AATAE ARAA S
oo Hulsh B35 Fol die™e] Eeb 49 st
S| A Jhdel A A a3t kol Barsks
LY Qlite] skl EAIGHE Rl NO 205 S7H
AX e HEds o]kAIATH, o] wE A B
IaI= T2 G NOE EhjAIzlo2x vyt
t1 o el M= Rbl, Re, Re, Rglo] X8 4t
FEEL 93 AAFRE M ksl avs veRy A
A Aol &A1 Y e Aol Azt

N



600 / AFFE=2] AA/iAd 9 lbstkast

B Ao A= C57BL/6AIEF apo E null mice 7

Foll Al ZFe2~HE 2]°] (1.25% cholesterol, 7.5% co-

coa butter) & F 1257t 58 &, vpx|g A 4731

& wild—type 27 apo E (—/—)TelAlE Aa4

= GEolAl= 100 mg/kg 558 hitFEeas 574

Wi Fojslo], QFEE EAlskE o8] 79 ginse-

noside7} AW A Az FA4kst afel] vx=
oA dotr. btk

D & Addeld ARE IFE=2 PDAIE] Rbl1

Re &&Fo] #gtom PTAIHAME Rest Rgl §Hgo] =

Al Vb om], PD9} PTO] Hl&2 1.2 £% Yepstth

2) 125718 | AHE Aol= GPTS GOT 4%

S7M R, GET2 GOT &3S 82% 2= %
] o} (p<0.05).

3) 7t AN S AR o A= T o

Al FYHE Aolol] oJsiN FrFE Ty GET-E 57

H A e e A IbshE s AT A B

pom, 53] dF TCeE, HEsA59 total LPO,

MDA ¢&5 apo E(—/—)TEt frolatAl Harzlon,

HDL &%= 28 S7H .

4) apo E(—/—)¥2 LY 2EHE 2olol 3l A
A|FE2] apoptosisS FFEAIRAAINE Rgl ghefo] F53)F 9l
AFEES Fold GETelM= 1FdEE 2ol st
2bata ~Eg s tidt BEste] AL apoptosisE
apH oz oA

AAASZ 100 mg/kg 52 PD : PT = 121 2t
ZE% apo E KO micedlAl BH4FA= 7 S4a9%=
YA ekskom, "3 Aea] /i 9 AR AitkeE
s A= Aoty ey 22 e] A

o= "

A5k AAISE gl FALOE O TS 1
o) ggki=u, oli= ¥ AP AT QAIFER %

_ﬁ
m

LR F WEES] Folgh 45 o] ATk F
o Al B &bl S vhekd Zlojetarl Azbe. 8t
ARk, QINFEE Fol= AAIES] apoptosisE A4
o= AANA AFBHSe| dist Be 28-S vehlle 2
< gl
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