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Abstract We investigated the effect of red ginseng extracts on blood biochemical parameters, bone density and
bone inorganic components etc. and data were analyzed by one-way ANOVA and Post-Hoc Test. In the results
of our study, the level of albumin and HDL, Ca, P, Mg, and estradiol in blood, and the content of Ca, P, ash
in femur were significantly increased in red ginseng treated group than in OVX group, and the level of ALP,
AST, ALT, blood glucose, total cholesterol, triglyceride, LDL, creatinine, osteocalcin, and N-terminal telopeptide
were significantly decreased in red ginseng treated group than in OVX group (p < 0.01). From these results,
we knew that within the normal level, red ginseng extracts improved liver and kidney function, component of
glucose and lipid in blood, bone density, bone ash and inorganic components in femur, and index related with
bone metabolism.
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21 X2
211 MESE
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EfFuto] e FEol( A7 % LHRFE T8t 47 F
SF ARG AR =871 AA 260 ¢ A H
RE W WA FES FEh Aol AMEsTh A
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U] UArs BT HAZ dAHET (ovariectomized
group, OVXiH) 2.2 FHE3I9LE 74 & BE FAlsE
& A5 A7) Yall gentamycein sulfate TAFY (A
Elntolal 3= FAIA NS 13] F9 (0.2 mg/kg.bw, IM)
SHATE A EA FoutelE $AFEE RGE-100 (100
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Azl 301 WAste] IR $ @Al (3000
pm x 15 min)& 3}9\15}. TEE @4 x3hd = A%
o #AHe] e FAAEA Ax9 7 alanine
transaminase (ALT, aspartate transaminase (AST),
total cholesterol (TC), triglycerides (TG) 35 Ay 3}s}
A52417] (Hitachi-747, Hitachi Medical, Co., LTD.
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[Table 1] Effects of red ginseng extracts (RGE) on
liver function in ovariectomized rats

Index Group Mean SD F p post—hoc
NC 476 24
Sham 452 22

mjyzz) OVX 438 33 1649 1719
RGE-100 462 25
RGE-200 452 57
NC 330 29 e e
Sham 352 28

<®Li) OvVX 272 13 1587 000 E:Z E:g
RGE-100 317 .06 o

RGE-200 292 37
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NC 4519 261 a—c ad
ALP Sham 41.86 4.30 . a-e b—c
/L) OVX 10572 727 215457 000" b-d b-e
RGE-100 94.06 10.06 c-d ce
RGE-200 6691 3.22 d-e
NC 9763 718
o S et
U/L) OVX 16794 814 243714 .000 od ce
RGE-100 10991 431 dee
RGE-200 10421 3.77
NC 39.18 367 a-b a—c
ALT Sham 2959 523 . a-d a-e
U/L) OVX 6410 1.76 11709 .000° b-—c b-d
RGE-100 5692 242 b-e c-d
RGE-200 5011 560 cede

Sprague-Dawley female rats were randomly assigned to the
following groups: Normal control group (NC) were received
vehicle (corn oil, trace amount of DMSO and acetone),
sham-operated group (Sham), ovariectomized control group
(OVX), ovariectomized group supplemented with red ginseng
extracts at the daily dose of 100 mg’kg (RGE-100) or 200 mg/kg
(RGE-200) respectively. Red ginseng extracts (RGE) were orally
administrated with 1mL per a day. Data were analyzed by
one-way ANOVA and post-hoc test (N= 15 rats/group) and
expressed in mean+SD. Abbreviation: TP; total protein, ALB;
albumin, ALP; alkaline phosphatase, AST; aspartate
aminotransferase, ALT; alanine aminotransferase, RGE; ginseng
extracts. Groups used in post-hoc test: a; NC, b; Sham, ¢; OVX,
d; RGE-100, e; RGE-200. = p<0.05, = p<0.01.

Atell 12| &= A
s 7*JJr<Table 2) iE% 2 2HE(TC), T4A
(TG) %‘Eﬂ%‘%(}mmﬂr A
] 1 Eyﬂ;ﬁ
}ié Aol ME 15 401 o xPOV} Mait} FEE
o] & 9 Aurate] | 1 g
X e OVXTo] N
120%%}  106% o= 77}6}MJ} %i%%%a
RGE-1003} RGE-200%o]3-& OVXa: tiv] z+zh of
108% 71, 871% o2 7+4dto] RGE-200% &7}
ATk
TC & OVXite] NC## Sham tiv] 2z} of
M% &7h 0% FEo2 Hasg oy RGE-1007}
RGE-2005-4 78 OVXT th] 2+ oF 96% =0 =
2 1200657702 78kl

[Table 2] Effects of RGE on blood glucose and lipid
metabolism in ovariectomized rats

Index Group  Mean  SD F D pocs)gh
NC 10932 1309 N
G Sham 12353 983 &
Gy OV IBLI0 971 73683 000017 T
" RGE-100 12191 916 e
RGE-200 11431 623
NC 897 350 ah
Sham 10353 317 ae
TC ’ o OO . b
gqy  OVX  BX 43X 61205 000007
RGE-100 9129 340 b-e
RGE-200 11431 623 i
NC 57110 327 ab
Sham 6653 869 ad
TG o oae
gy OVX SIS 271 262867 000007 0
RGE-100 7347 654 c-d
RGE-200 7078 993 e
NC 308 262
S o a—e
o, Sham 3132 287 oo
gy OVX 2932 094 138682 000007
RGE-100 2007 147 de
RGE-200 3664 3%
NC 2935 1534 ah
Sham 1815 170 a-d
DL ovx 43 165 wiome o000 FC
(mg/d0) b-c
RGE-100 1727 308 b-e
RGE-200 148 161 cd

Data were analyzed by one-way ANOVA and post-hoc test (N=
15 rats/group) and expressed in mean+SD. Notes on group
designation are the same as in Table 1. Abbreviations: TC; total
cholesterol, TG; triglyceride, HDL; high density lipoprotein, LDL;
low density lipoprotein, *: p<0.05, #* p<0.01.

TG &2 OVXo] NC3} Shamw* th] zHz} <f
153% 7}, 132% &2 718k .oy RGE-1002%
RGE*ZOOTO‘F'L% OVX+ din] 72k oF 4%, 81% &

2 7239k HDL &Heke OVX%] NC# Sham
?L ﬂlﬂl 247y oF 5%} MU% FEoE Tadgort
RGE-1003} RGE-200%0]#< OVX—TL n] zpzp oF
0%} 125% FFo & Z7ketelth LDL 32 OVX
0] NC#} Sham+ tjd] Z}zh oF Q0%
146% FF 22 57k 2 RGE-100% RGE- zooToq
T& OVXE thH] 42 ok 65%9F 56% T2 A
ok olek Fo] daHEA HFAM FAFEE
RGE-1002 TC & 74, RGE-200 €9 2 LDL 7
%, HDL 57}l 3o d%lDHTable 2).
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3.3 SMFES0| HAEA EFe MEY|S
Y €5 FI|= iAol OlXl= &2t
AN ZFINCT), Shami, FAEAFHOVXTD), &
%—%%%(RGE—IOO-E 9 RGE-2001%)0] 3275 2 ¥
714 Akl 2= G e FEE] fle PR EAHEA
< A3 @J}(Table 3), Z&(Ca), AP), vtavleE

(Mg), 8% 844 2(BUN), Ao U(CRE) Bl 4
EAA o3 (p<0.0D)o] AN Scheffee] AFH=77
NAE ZLg Atolel Atol7k Siith. F71 A UIAL A
#9l Ca¥t#2 OVXao] NCi-# Sham+* mﬂl 7%‘ of
0%} 8% FFoRE AT
RGE-1003} RGE-200%97& OVXi rHHl zyz¥
1069, 109% =0z Z7lslnt Peae OVXELOl
NC# Sham the] OVX o] 22+ oF 829, 71% T+
© 2 744389 oy RGE-1003 RGE-2005%9]7+& OVX
o the] 22t 9k 119%, 125% 522 F7Fk3ith Mg
e OVXto] NC#3 Sham thu] zHz oF 89%9}
% FEo=2 s oy RGE-100% RGE-2005-4
T OVXa tiy] 22t oF 108%, 120% F2o.& &7}
a1

“*7]‘5 H7HA %81 BUN 32 OVXo] NC¥#
Shami WiH] 72+ o 171%, 163% 508 F7Fel3le
1} RGE-1002} RGE-2005-¢1-2 OVXt tiy] Zh7}; oF
69%, 58% FEo.2 ad3th CRE %S OVXtol
NC# Shama* thiu] 242} oF 111%, 128% S5 20.& =7}
391 oy RGE-1003 RGE-200%0]#< OVXE tiH]
747y ok 819 73% FE o= 7HAET) o)¢) o] &

n.,

RS UAUA A9 FWI5E Y FRoE
AR BT 2148l G FAAH Table 3).

[Table 3] Effects of RGE on inorganic materials and
renal function in ovariectomized rats

Index Group  Mean SD F D post-hoc
NC 41715 1863

Sham 42029 9.44 a—c b—c

(mg/?m OVX 37588 743 139363 00000 b-d b-e

RGE-100 39961 2234 c-dce
RGE-200 40964 11.60
NC 12728 481

p Sham 13543 4.38 a—c b—c

(ng/dt) OvVX 10427 345 20.1473 0.0000” b-d c-d

RGE-100 12416 9.07 c-e

RGE-200 13031 14.75

Mg NC 1579 3% . abac

(mg/d0) Sham 11568 1.78 314157 0.0000 a-e b-e

OvX 11230 897

RGE-100 12089 29 C’jf’e
RGE-200 13421 390 ¢
NC 1729 540 e
gy Sham B18 4m o
mydy  OVX ML 204531 000007 o
RGE-100 2052 327 o
RGE-200 1703 131
NC 070 012
g Sham 061 010 b
gy OVX 078 009 6308 000047 cd
RGE-100 063 008 ce

RGE-200 057 013

Data were analyzed by one-way ANOVA and post-hoc test
(N= 15 rats/group) and expressed in mean=SD. Notes on group
designation are the same as in Table 1. Abbreviations: Ca;
calcium, P; phosphorus, Mg; magnesium, BUN; blood urea
nitrogen, CRE; Creatinine, *: p<0.05, *x: p<0.01.

=(Bone mmeral den51ty, BMD)Oﬂ

B ﬁ”éﬁ} | Y3 dhdibaAls Axg 4
FH(Table 4). SAA 24 (p<0.01)o] AR L™ (Table
4), Scheffe®] AFF-HAAANAE 15 Alolol] ZFol7} U3
o) FAFEEC] FEEd 9%E VX 298 A}
gk A3} NC+, Shamw 3 OVX: Aol =Fe] 7} §1d
o} F4EEE RGE-1007 RGE-200% o312 OVX+:
oje] 2k} ok 106%, 111% o2 F7hetadch ol¢f 2
wadA B SUEE STHHT

O]

e = = [e]
o] TAFEEE

(Table 4).

[Table 4] Effects of RGE on bone mineral density
in ovariectomized rats

Index Group Mean SD F D post-hoc
NC 025 004
Sham 023 004 a—c
BMD - ovx 018 004 78015 00000¢ &9
(g/crf) b-c
RGE-100 019 003 bd

RGE-200 020 0.02

Data were analyzed by one-way ANOVA and post-hoc test (N=
15 rats/group) and expressed in meantSD. Notes on group
designation are the same as in Table 1. Abbreviations: BMD; Bone
mineral density, * p<0.05, *+: p<0.0l.
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3.5 BMFES0| H2HM EF e HEZQ
3= H R o 0|l S
24 23 (NC), Sham, ‘Al (OVXD),

E

|

\]

S

ol

S

=
ENNS
Qi

XS

Bl
N
S8
o
of
=2
N =
r
o2
o2t
o
=t
ol
ol
ol
N
1~n e
o g o

2 Hr AT o

A A3 Table 5), 34, 2, QI
FAA fFe4dol AR M (p<0.01), Scheffe2] A4

AN I1F Moﬂ ztol 7} ALk E & 37 s
2 OVXTo] NCT-# Shama* thu] 22; F 91%, 86%
FEOR z%iémigb} ZMFEE  RGE-100%

RGE-2005F-44 w2 OVX+ tiH] 72} 1059F %, 109% 5
To8 bkt e g2 OVXarel N *lwr
Sham< tjy] z}7} °$ 82.54, 789% S0 7 7+ sk

1} RGE-1007} RGE-200%F-¢1x& OVXar tiv] z+z¢ e}
118%, % ZS7FsFith e OvVXato] NCZ#
Shams tju] Z}2} oF 90%, 97% FEORE s ot
RGE-100% RGE-2005--& OVXSE tly] 22k oF 107
%, 120% o2 S7FskSith o] ¢} o] ZAFEES
HAEA AF ] FYAREARES AYTFEoR 3
B A A tHTable 5).

[Table 5] The effect of RGE on bone mineral
density in ovariectomized rats

Index Group Mean SD F D post-hoc
NC 41632 768
a—c
Sham 42135 822 ad
fm; OVX S5 1 10 oy
d¥) RGE-100 396.76 1509 od
RGE-200 40966 11.08 ce
NC 12788 432
Sham 13510 528 ac
(g OVX 10633 405 142581 0.0000” E:g
RGE-100 12446 10.28 ce
RGE-200 13093 17.07
NC 12500 464
Sham 11597 532 ab ac
(g OVX 11251 697 240171 00000" %% E:Z
RGE-100 12084 423 de
RGE-200 13465 569

Data were analyzed by one-way ANOVA and post-hoc test (N=
15 rats/group) and expressed in meantSD. Notes on group
designation are the same as in Table 1. Abbreviations: Ca;
calcium, P; phosphorus, *: p<0.05, ** p<0.01..

3 A3N(Table 6), Z4(Ca), 21(P)Z deoxypyridinoline
OPD)=  FAA  F94(p<0.05-00D°]  AgoH,
Scheffe] AFEHAANME 15 Alololl ZFo]7} ARATh
W 9] Ca e OVXto] NC## Shama- tH]

Z}y oF 141%, 132% o2 Z7leki oy $A+&
RGE-100% RGE-200%-¢1i-& OVX<t tj¥] 7z}

839%, 82% 4 2393, P 2 OVXato] N
T3t Shamet tiH] ZH2E of 146%, 143% o5 57t
31924 RGE-100= RGE*ZOO%E‘O%T_LL% OVX+ ]
Z}7} ok 965%, 718% Tl TAstatt DPD a2
OVX+*o] NC-# Sham EHH] Z}7} oF 88%, 98% G

ﬂHU £

12

a

Fom 7}

° 2 74383 om RGE-1003F RGE-2005%Fo1 & OVX
o o) Z47E ok 919 94% FE o2 U] 7HAEHT) o

1 424
o} o] FAFZEL HAEA HAF A 2HoR Y]

A8 Table 6).

[Table 6] The effect of RGE on inorganic components
in urine in ovariectomized rats

Index Group Mean SD F p post—hoc
NC 13 0%
Sham 143 032
(mg/?m OVX 189 053 29091 00818 a<c
RGE-100 167 020
RGE-200 15 051
NC 408 07
b Sham 417 029 ac a-d
way  OVX 5% 131 114679 0000 b b-d
RGE-100 574 086 ce de
RGE-200 466 085
NC 1693 205
Dpd  Sham 1524 073 ac
M/ oyx  149% 164 95190 000007 a-<d
W RGE-100 1356 068 ae
RGE-200 1402 1.048

Data were analyzed by one-way ANOVA and post-hoc test (N= 15
rats/group) and expressed in mean+SD. Notes on group designation
are the same as in Table 1. Abbreviations: Ca; calcium, P;
phosphorus, DPD; deoxypyridinoline, *: p<0.05, #: p<0.01.
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13

[Table 7] Effects of RGE on bone metabolism and
blood hormone in ovariectomized rats

Index Group Mean SD F D post-hoc
NC 433 083
Sh: 3. 4 a~c
Eatradiol Sham 04 3 - a—d
(og/m) OVX 331 030 8878 000000 4
GE-100 310 053 d-e
RGE-200 387 033
NC 035 005 )
Sham 037 002 a
LH - a-e
l/my  OVK 044 007 8986 000007
RGE-100 037 003 e
RGE-200 042 005
NC 29 140 ac
Sham 3089 184 ad
OSt - b’d
ol ovx B2I5 299 64998 00000 bd
m)" RGE-100 4132 6.02 od
RGE-200 3599 405 E
NC 1517 083 ac
Sham 1417 082 ad
?% OVX 2607 2% 6456 00000° DS
n RGE-100 2322 234 cd
RGE-200 1867 2.6 g

Data were analyzed by one-way ANOVA and post-hoc test
(N= 15 rats/group) and expressed in mean+SD. Notes on group
designation are the same as in Table 1. Abbreviations: Luteinizing
hormone (LH), N-terminal telopeptide (NTx), *: p<0.05, s
p<0.01.
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(Table 7).
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