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— Abstract —

The Effects of Korean Red Ginseng Extracts on
Osteoporosis Induced by Ovriectomy in Rats

Nam Hyun Kim, M.D, Ph. D., Hwan Mo Lee, M.D. Ph. D.,
and Chong Hyuk Choi, M.D.

Department of Orthopaedic Surgery,
Yonsei University, College of Medicine, Seoul, Korea

The effects of Korean ginseng were evaluated after inducing osteoporosis in the rat by ovariecto-
my. Fourty five rats were ovariectomized at the beginning of the study and fifteen rats had sham-
operation. Sham operated 15 rats (group 1) and ovariectomized 15 rats (group 2) had no administra-
tion. In group 3(15 rats), 50mg/ke/day of ginseng was administrated orally and in group 4(15 rats),
these were fed with 150mg/kg/day of ginseng.

All rats were sacrificed with suffocation at the 16th week. Sections of the femoral shaft and head
were stained for Villaneuva bone stain and evaluated histomorphometrically. Ovariectomy produced
a increased body weight and the body weight of the ginseng groups(3, 4) was higher than osteoporo-
sis group(group 2). The dry weight in the ginseng groups was higher than those in the osteoporosis
goup. The area of cross section and the area of cortical bone were higher in ginseng groups than
those in osteoporosis group. In ginseng groups, the percentage of trabecular bone area in femur head
was higher than in osteoporosis group. The number and size of osteoclast was increased in all
ovariectomized groups(2, 3, 4) and there was no difference among these groups.

The result suggested that, in the ovariectomized rat, ginseng had an effect of bone formation but
did not have a effect of inhibition of bone resorption.
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1. &8 M2

AYUFTEEZE A= 43 #1FH (FFA 200-
240g) 60v}e] & o] &3l A@sAct A7|HE<t
TUY 259 Fxo AMSAdA, FI§ AR
ANE AR F43AL, AxZE, A7E, D)2
Ab&Ell o, 53 o] 4702 el

A1 (7V4E) © sham-operation (159}2])

A 2t () =) ¢ ovariectomy<* (157}+2])

A3E(LE2) . ovariectomy + 50mg/kg3-4t
FZE T (1591)

Adz (28 2) : ovariectomy + 150mg/kg

TAFEE FAZ (150
2 +& % Sojury

$Fe] E7hhd 25me/ke?] pyrimidinetrion
(Entobar) (Rtg#eF, AML£5EA, digv) & F
Abeigich 13 BR3ER0 AF4E wel o 2m
o] ARHENF vz BFs5 o, 2, 3, 47 &
ulo] HFE B9 dAs AAY F 28, IRE
vl2 4z g@gEsch £F 1, 282 oAk §
ol 32 e¥tal, 3T 84 (water soluble) 6+
& 1# &4 &% (Korean red ginseng
extracts, FFuAAAZATF4E, i, il
)& H0me/ke® AT Fstgion, 47 150me/
ke® Folstglon FoHe FHFEES saline
ol 4ol HFLFE FAVIS T3l B ¥ o
Al 1ccd salined Foidle] FAF2E 490 ¢
He] FAHEE . FIte 25 &% 16
F3t ol

3 nE YH

165F HEFES BF FYA AZen, dar)
a3 AARAEA s sl BAEAF
A& AEstq FAE Aen, ol¥F 10% forma-
ling2& 3¥3F nAsn, st Eoj F 5u
me F7AZ BEES vWED
Eosin (H-E) 943t} #asisict, SAF 45 o
HEd 43S HEs FHERFE 1:1 chloro-
form methanol&el 27} WL A A, 110
TR 12412 Tk AxF F 2 (dry
weight) & 33 &%k

#Z& dHES SR 1mdE7A] FHE A
Fsllon, o] W=z2 L 75% L3 AT F &
+34 & AAAN VillanuevasgA4 4] 343 A
At @M, B 23] AejelA methyl-
methacrylate acryl resinel <F 237} Euljslsd
t}, Zojg AL crystal cutter (Maruto
Instrument Co., Tokyo, Japan)& A}£3}e

Hematoxylin-



200um 7 = gkl Mo, speed lapping
machine (Maruto Instrument Co., Tokyo,
Japan) &2 ¢F 30um7tA ZohiF, FAReR
10-20um 57 2 dvlsle] RS Alzteigon s
F ZHol AFYRolN YdHoz vpAEZ FL
E5E EPF ZHAUEHSFe FddoE A
FHES 7zt Azsidd. AzE EES Analytic
Measuring SystemAle] 9EAE #4715 o] &3t
o E S Iy A AEUA (cross
sectional area), ¥ Z%3 (cortical bone area)
9l Z57VA3 (medullary area) & %390,
e EF9 FUWAA S5 WAHAN ELF
(trabecular bone)e] W& Tt} EFt ol
S| EE gaivie] ARREGE 71 A7) N4
T 3m3tF oz FASA zZizte] AAZA, HAE
(A& 36l A AAAN Ao A de
AelE& FA3sl FHEAE FEA.

& 78] 2YSUARANA Ieme] FTHE A3
&lo] 10% formalin&d] £L3t nAs}a, €3
£ (5% formic acid, 8.5% HCL, 7% AlCLel
EggN) oy oF 1047 23T F, T =3
Ael2g & AA stepHol Eojsiseh. 5ume] A
2 RER S 95 H-E €43 Howship's &7
d e FIHES 4000 FiiTeM 1 F,
SEMEe £alet WAL AR EAMVE ol E
gt} £33

4, SAAZ]

& A% A= personal computerd AHS-d)
of, zt#zte] ZA A9l Hlme Student t-testd,
BET Aol F3 %9 vlmAle ANOVA test®

o] g-3le] FAAMERom, A Fzto] (. 055}
2be 290 EAAQ ooj7t U Aoz WA
=3

2 I

1. =2 vist

GaAAA 2 Fo| AFS AlF 201+19g, 23
& 205+17g, 3T 199+15g, 4% 202+7ge2 2}
2o AR Aele gldey 165:F AT 17
o] 229+12g, 2% 311+9g, 37 339+13g, 4%
320+11go.& A 2, 3, 4Alelole FAAS 29
7} fed, A1Ey eFAlelds FAIA 997t
AATH (p<0.01). FEAAET Al 23} FiA|
A&€F FAFEE FATNA S d#glel 7}
et BF AF9 FNaAE By
(Table 1).

2. X232 ¢

etH oz dAEAES AT REFAN AT
o] ¥u7t 7pgeEdel vla Fase] AL,
7} $7re] AFFA (wet weight) & 7H8 &2l
0.77+0.11g, 2F°] 0.23+0.08g, 3¥°] 0.25+
0.03g, 4F°] 0.28+0.09ge.2 25 7pgaatel
vla] @A 2ol& JehAACHp0.01). =FEHH
aZeg Al vlE diRAAEE AP BE
A 2AFS B AZUTY FH220] 3l
hypoestrogenic ZE9-S & 4 At (Table 1).

3. tiElE2 A

thEZe] 7 (dry weight) & 7M3FETL 586

Table 1. The effects of ovariectomy and ginseng on body weight, growth rate and uterus in rats.

G Body Weight Growth rate Uterus weight
roup .
Start(g) Final(g) (g/day) Final(g)

Sham-operation 201 =19 299 +12 0.87 =0.1 0.77 £0.11
Ovariectomy 205 =17 mx 9 0.94 £0.1 0.23 +0.08
Ovariectomy + 199 £15 33913 1.78 =0.2 0.25 +0.03

S50mg ginseng
Ovariectomy + 202+ 7 32011 1.05 =0.1 0.28 £0.09

150 mg ginseng

(p<0.01) (p<0.01)




+12mg, 27 576+t10mg, 37 595+15mg, 4w 580
+7go 2 FAAAET AP Z2F)A 71 &
A Jepgen], drAAEF FAFEES FA4%
oM e GEAAEF FAFEES Fodx @
TRt g3 FA7E F7HEAT. 50me F4FE
g o3t FellA BAZF 2 FARLY, 150mg
Fojwo e 7MAeETed vla FA7E 7Yl
o, zpa7ke] fo]@UR A 9o o
(Table 2).

4, H|ets| ZFEollM Zt Z2te| =& HEelH
ZXz| (Histomorphometric parameter)

HEZ 3R A 23E AA HuuA
o] g SH7pAMY e A|lFolA 38.5+3.2%, 2
T 41.5+4.2%, 3 39.9+2.3%, 4F 38.8%
3.7%2 4% AAF Folra SF4HAHo 7H3
axn AAIAHe] 717 FAA EFFsAen, A
oA 713 HAFe] AR 2oken, e

Table 2. Dry weight of the femur in each group.

2 150mge] FAFEE T2 50mg FATY
=olqdc), EF oS3 AT SR 25
7 Frlel g gEEe FAY &S AlEE
57.4+2.3%, 22 58.4+4.7%, 33 57.7+3.1%,
47 58.7+5.2%2A A 22 dEHSYZ< o
g JA3Ze FA7 AA Jelgen, el
A 71 B dEIZIZFOAN 33 S4740E
o Wg FaFe BAME 1T 51.8+7.2%,
2F 46.3+9.1%, 3T 48.1+6.5%, 4% 51+
9.6%2 BAaFe WAL A 2dA 713 FAgte
o, 7Eedt 420 M 234oH(Table 3).

b, Es|EEolM ZtFEZE mEAEZe| =X}t U
37| |2

BEZH N FEHEEANA FHT FASAH RS
FE GaEAET ANRE FE, 7PAFET, S0me
A

FAFEE FAE, 150mg AT 27 vlaA,

Table 4. The effects of ovariectomy and ginseng on
histomorphometric bone in longitudinal sec-

Srop Dry Weight(ng) tion specimen of femur head of rats
Semea T 8012 Group Trabecular bone(%)
Ovariectomy 576 =10
- i +
Ovariectomy + 59515 Sharr_l operation S1.8+7.1
g Ovariectomy 46.3+9.1
50mg ginseng ; "
Ovariectomy + 58047 Ovancct‘orny 48.1+6.5
150 g ginseng S{Jng ginseng
Ovariectomy 51.0+9.6
(p<0.01) 150 mg ginseng
(p<0.05)

Table 3. The effects of ovariectomy and ginseng on histomorphometric bone parameters in femur shaft

cross-sectional specimen of rats.

Group Cross section Medullary Codifical bone M/C Md/Cd
area(mn*) area(mn?) area(mn?) area(%)* (Fo)**
Sham-operation 3.27£0.08 1.234+0.07 2.04+0.09 385+32 574423
Ovariectomy 3.08+0.08 1.25+0.04 1.834+0.06 415142 584147
Ovariectomy + 3.25+0.07 1.27+0.09 1.98+0.08 399423 57.7+3.1
50mg ginseng
Ovariectomy + 3.174+0.05 1.16£0.05 2.01+0.06 38.8+3.7 58.745.2
150 g ginseng
(p<0.05) (p=>0.05) (p=>0.05)

* 1 Medullary/Cross-sectional area (%)

** : Medullary distance/ Entire cross-section distance (%)



230%, 164%, 112% =719 AL #2g + AN
o, gFAMEe Z7E 77 151%, 91%, 118% %
50mge] FAFEE FoTdME dav AR &
o vla] 23] 3}"—*]]£—4 az|zk 2A EA=900
(Table 5).

Table 5. The effects of ovariectomy and ginseng on
osteoclasts in rats.

Osteoclast Osteoclast area
Group number
(cell/mm) ()
Sham-operation Se0=Lal; 205+ 14
Ovariectomy L8527, 236+27
Ovariectomy + 9.7+2.1 259-£22
50mgginseng
Ovariectomy + 10.6+1.1 19917
150mg ginseng :
(p>0.03) (p>0.05)
ni
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