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Effects of Saponin on Osteoporosis Induced by Ovriectomy in Rats

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

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

Osteoporosis is defined as a pathologic condition that there occurs no change in the chemical com-
position of the bone, while bone resorption is abnormally increased, compared with osteogenesis,
leading to a decrease in bone amount.

Though many varieties of therapy have been tried, no definitely effective method has been found.
Ginseng saponin is an importanat component of Korean ginseng and many studies have been per-
formed for investigating its effectiveness. But there has been no report on saponin effects to osteo-
porosis. The purpose of this studies is to find out the effect of saponin in osteoporosis induced by
ovariectomy in rats.

For the study, 30 rats underwent sham operation(group I ) and 90 rats were ovariectomized. In
group 1 (30 rats), only ovariectomy was performed. In group [l (30 rats), 50mg/ke/day ginseng
saponin was administered per oral route and group V(30 rats) was administrated 150mg/kg/day
saponin. All the rats were sacrificed at the 16th week. The sections of the femoral shaft were stained
using Villanueva bone stain and the sections of the tibia were stained with hematoxylin-eosin. The
femoral shaft and metaphyseal region were applied to compression device for measurements of bone
consistency.

The effect of saponin increased weight of the femur. The cross sectional area and cortical area of
the femoral shaft were significantly higher in 50mg saponin group(group [l ) than osteoporosis group.
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But there was no significant difference in the size and number of osteoclast and the percentage of
trabecular bone between saponin group(group [I, [V) and osteoporosis group. In the biomechanical
test, the consistency of cortical bone was significantly increased in 50mg saponin group than osteo-

porosis group.

In conclusion, saponin had an effect on experimental osteoporosis induced by ovariectomy in rats.
As though its precise mechanism was unknown, we considered that its action mechanism was due to
osteoblastic activity resulting in a correction of bone mass deficit in osteoporotic rats.
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1. 48 ME

AYFEZE 4&F <43 83 ( Sprague-
Dawley, &5A 200-230g) 120°I2]& o] &3t
Aot AAVNRES LT 229 Fx A
SHAAN, LT AR 2 AR FH3AL A
EF, 7%, A 2 ASsgen, oga 2
o] 4722 g3t

A 17 : 7344 (sham-operation) &, 30u}2]

A 27 : ¥& F2AAE, 30

A 3T FE d2AAE + T4 50me/keFAT,
30vte]
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T, 30mi]
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YF 9 BN 15me/kee] pyrimidinetrion
(Entobar) (" A%}, M&5EA, daANR) e F
Avste] v s 17 BRE AEd ¥, 2%
o BF5HE& we} o 2me] HR L ZKHAF bt
2 BEsigien, 2, 3, 472 Y24 dAE AAY
¥, TR 25 b2 43 g €% 1,
2T L TR B3R 9%, 3T 632 4t
AN 23 ALED drlx B (FERuidadx
AFA, WAHEA, AIVZ) EHE 50ng/ke2 7
T Fosigion, 43L& 4 ALY 150me/keE F
g3t Fie e A5 £TE Ao
lec®l o)l 50me/ke L 150me/ke2] §3Fo] E3s]
EE 233 FAPIE o83 AT T FY

, TU4F QEALDF 0.5ccE Al FAQslo &
o] &H3I| FRAHTE FHYt F& P F{LS
BF 1673 olAen i Alxdel Fobd 9%
FA 8L ARA LS o &3k

3 WE Uy

N AE % X}3e ws

165%F Ad¥FES 2% AYAL A7 F Mettler
Pc2000 A=A & (Mettler instrument AG CH-
8606, Zurich, Switzerland)& ©|&3le 3 &
E338d 7 FdE F71eS vk IR
dart A3 AARRAEA s Qs 87
AAF AFE e FAE AoH, °olF 10%
formalin&%d| 393t A3, setded ¥aF
¥ 5mme] A2 R8-S ©HE3 H-EG4sie #3
ipii=a

2) tiE|Ze| 27

IAF & dEES JE3 SHEAF alco-
hol&el @7} A& MARE, 110CBZ7100A
12/ B A2 F FAl(dry weight) €
Mettler Pc2000 AAA &€ o] &3l Z33gich

3) digts FEHE

& QEHSL SRNA 1ndole] THE AH
Blen, o] Wx2AE 75% alcoholdl TAHF F
g3 E AXAA Villanueva®™ TG4 3437

AR M8z, v AdelolA methyl-
methacrylate acryl resinel < 2%zt ¥oisisd
o}, Eelg AlHEL crystal cutter(Maruto Inst-
rument Co., Tokyo, Japan)Z& Al&3io] tEZ
HRe RS AddoE 200mmFAZ wHEsge
W, 29 AIREe L A2 99 4y ¥
speed lapping machine (Maruto Instrumen-
tation Co., Tokyo, Japan)2.& ¢ 30#m71A) &
ohdF, FARes 10-20tmFAZ Arfsled BE
€ AzEgd. AzZE FEE Analytic Measu-
ring SystemAle] 93AE ¥2497](Analytical
measuring systems LTD, London, UK)& °]
g3l dEE 3 FDddy AA JgA A
(cross section area), ¥|H-ZHH (cortical bone
area) ® FFAVH (medullary area)S Z439
on, ZAZ 295 FOHA SIFEPAAN 4
F(trabecular bone) <] BAB|E 73},

4) ©3 ZEAx

HZ 7F 295N 1mPole THE A3
10% formaling-<ol 24A12F 213 3}3, alcohol ¥
doz A& AMAY F, €38 (5% formic
acid, 8.5% HCL, 7% AlICLS] &EF&d)olA <F
1047 3@ ¥, 549 =3 AU33 & A o
o] EojEdct. 5eme FAZ BES UER
H-E 943l Howship's 27l & SSAXE
4008 il AZAeA BAF F, AIAH XY A9}
WHE AR B4 E ol 83l &A%

b) WASH ZHA}

5 dE 29 FA £3A4 dEE APF R
9] A& FA3V HAsld FY A7) (Instron,
Instron LTD WYCOMBE, Buckinghamshire,
UK) ol &34 18 71718 B8l 3139 2
S e dE€E vk Ao 234 (peak
point) & 3733den, = A2 dE=HI9 U9
#ARES XEF SUIERE FFs e NNE
o] &3 Ity g sl HUgHEH %L HIA
(break point) & 33t}

6) dn &4
ZE 4% ZdE personal computer®, RETF
Atole) FAR)9 ®lmE ANOVA test®, T8 &
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Table 1. The effects of ovariectomy and saponin on
body weight and growth rate in rats.

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

Group Dry Weight(mg) DW/BW*
Weight th rat
Group 18 Growth rate Sham-operation  462-+18 1.65 % 10°
Start(g) Final(g) (g/day)
Ovariectomy 496+ 84 1.29 x 10°?
Sham-operation  221+16 280%+10 0.59+0.3 Ovariectomy + 596+ 64 1.96 X 10°
Ovariectomy 219+22 382418 1.59+£05 50mg saponin
Ovariectomy + 224+12 303+£17 0.77+02 Ovariectomy + 549+59 1.69 X 10°
50mg saponin 150mg saponin
Ovariectomy + 220+9 325435 1.02+04

150mg saponin

(p<0.05)

A Alelel FA#) vlwAlE Student t-testE zHzt
o] &3t BAFNEGF F, A=F(p value)©]
0.052c} 2+ A9 FATAQ 297t e Aoz
i k7=

2

1) NEe| wst

daAAE Ao 4 29 AFL 17 221+16g,
2T 219+22g, 3T 224+12g, 47 220+9go®
A7 FARSE Aol7t YUY 16FF] A
< 17 280+10g 2 382+18g, 37 303+17g,
4T 325+35gC. 2 37F 4T Aleldle BAA <<
7t ey 272 g ZET AF F71e0] E
veht dant AAG el g R mE A
FEEE Ho BAH 997} 1 (Table 1).

2) X22| pist

SAH oz FAHMAEeS NPT 7 BFNA A
9 F37t daHe dAden, 7 79 AFH
Al(wet weight) & 7F8 F&°] 0.83+0.13g, 2
o] 0.24%+0.07g, 37°] 0.22+0.04g, 4Tl
0.21+0.05g22 2, 3, 4% 25 7P5FaTl ¥
& @A ol & JebT, =3EH Loz 1F
£ A 2E ZA, 13 Hl& AT # AT
kel izl glo] AN AE=ZA (hypoestro-
gen) FHAE & 5 AN

3) tiEl=e FA|
g &e] A (dry weight) & 17 462+ 18mg, 2
T 496+ 84mg, 37T 596+64mg, 4 549+ 5%mgl B

(P<0.01)
*DW/BW : Dry weight of femur/final body weight

7P e dEZ9 RAZ 2V ke,
P& AT AAEIE R FA o2 Fo 1y
& dEZe FAV wkon zF Fhe zole ¥
ARCZ {39, 50mge] ALEY FofFollA
150mge] At¥d T BT} thEFe] FA7 7169
t}H(Table 2).

4) v|gs B2l 2t Fztel =7 HElH &F
x| (Histomorphometric parameter)d|il

HEZ ] AdA YAHEHL 50mAlEY Fo
TAA 7P Qdew JPgeeETdA Mg Wkn
7t 239 Aele BATAQA st %ien],
F7e WAL 1T 5.24+0.3w, 27 6.11%0.42
wf, 3T 6.0+0.87m? 4F 5.71%1. 13w Z3E
o] FFF oA 7MY A FHENeY &4 2
ol o7 Aol gAYt =3 IRz E: 9d
9] Hole 50mge] AIEY RN 7HE "Wl
5 29le] FolAe Aelzt A9 gl zH A
A AA P dgF H A Fo] xRk v &
F3M 7}8 $&E°] 57.610.68%, FTHEZET
(23)°] 54.0+2 87%, 50mgAl¥Ed FofFol 57,6
+3.11%, 150meAtEd FolFo] 55,3615, 70% =
A ARt 50mAlEY T MR Esk
o, EFFTAAAN 7 Rtm JeeTE 2
25T 2 50mAlEd 5o 7n FITEEE Al
de el zlol7t AUAH Table 3).

73E 2R BN FFI IFFANN 2
o] HAARE= 17 63.0+3.4%, 23] 54.5+
4.5%, 3%°] 50.7%1.2%, 4i°] 52.2+7.2% =X
VErETA EaFe ARN7E FHou Alxd
FoAZde EhEEad & ZadHdn, R
FETH B Aloldle #2F zolrh gien,
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Table 3. The effects of ovariectomy and saponin on histomorphometric bone parameters in rats

(cross section of femur shaft).

Group Cross section area(m’)  Medullary area(mr?) Codifical bone area(mm’) CBA/CSA*(%)
Sham-operation 124+£0.6 524403 7.14£0.31 57.6+£0.68
Ovariectomy 13.32+0.59 6.11+042 7.174£045 54.01+2.87
Ovariectomy + 14.09+1.15 6.0+0.87 8.08+0.48 57.6x3.11
50mg saponin
Ovariectomy + 13.0+£1.01 571+0.13 7.241+0.51 55.36+2..87
150mg saponin
(p<0.01) (p>0.05) (p<0.01) (p>0.05)

CBA/CSA : Cortical bone area/cross section area

Table 4. The effects of ovariectomy and saponin on
histomorphometric parameters in rat(trabecu-

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

lar bone)
Group Trabecular bone(%)
Sham-operation 63.05+347
Ovariectomy 54.551+4.59
Ovariectomy + 50.71+1.25
50mg saponin
Ovariectomy + 5227+72

150mg saponin

Osteoclast Osteoclast
Group

no.(cell/mm) area(uny)
Sham-operation 33417 137+69
Ovariectomy 84+14 212+47
Ovariectomy + 7515 21078

50mg saponin

Ovariectomy + 81+19 227+54

150mg saponin

(P<0.05)

1AGETE A FE Aol folFt Aol 9L
At} (Table 4).

5) Efs|E&olM Zt 22t mEMEe A % 3
7| g|x

W2 AR ed FUFETAA e v
SFAEe 7} 253% SUMelAn, HEAEY 2
e 154%F718HR 1, 50mAtEd e 27
227%% 153%, 150mgAtEUFANN = 245% 2
165%2.2 HZHEY o 277t Frleld E2vbF
273 AIEd FodF 2N el vE
HAAF 27} 278 B9n, & FAlolde A #
o]7} g1l (Table 5).

6) CHEIZ2| MoASty s}

7t o) UEZEe] 3 FIHe o e
7talel FHo] fEsEE A $HAHY FAE FF
& A A 17°] 109+18N (Newton), 2&°] 75
+10N, 33°] 102+25N, Al 4F°] 97+16NoE
A FBRpETAN 71 w5 AEE BYeH, &

(P<0.05)

20E AAY TuFETE LA FAM o
2 23 ¥ Be ZAEE Byt AEd Bd7
AME 50mge] ALEY BTN AFeed A
o] §A13 Awe] AEE HYon AlxY Fo )
e Aolde BAEEA Aol7t Y o
HI 99 Fuaid 4898 71 & 3233
283 &AM 1¥E 340+90N, 2¥& 307k
63N, 372 326+166N, 4T& 322+140NoE
NAeedd N B 2HAE BHL A 27
AN e FrE Bgon, T3 e FIdA FH
S ol Fd fod A EFHAe 17l
187+83N, 2F°| 183+50N, 3wl 191+136N,
47°] 191£62NoZ Z} F3he efzte] ajol& 3o
U & zole gidch 2y AjACl we HdAeY
Ao By BRoA A eart FFEAeH,
EAgHcgE RE F7t Fo& U zlol7} 9l
%l (Table 6).
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Table 6. The effects of ovariectomy and saponin on biomechanical parameters in rats.

Femur shaft Distal femur
Group 1Eleak point eak point Break point
(Newton/mn?) (Newton/mm?) (Newton/mr*)
Sham-operation 109+18 340490 187183
Ovariectomy 75110 30763 183£50
Ovariectomy + 102+25 3261166 191+136
50mg saponin
Ovariectomy + 97+1 3224140 191162
150mg saponin
(p<0.01) (p>0.05) (p>0.05)
%% A s #71E2] 3 E panaxa diolAl,
a F panaxa triol”] ¥ ginsenoside-rog] 37FAZ =

H7A71 o] F Aol oM FaF F

g 3 glen o2 Qg
e FHEDR APEECl Eol A8 BE oEF
o] mpt}, ofH FrtFFe] YUCEE estrogend
q, vitamin-DAH, #3444 328 3, dg9
AHEZL oM F 58 AztEe] deH
02 ole] whel o7 ABHHHEC] AleHY o
A5 AEL AHstae o7 FHrIHQA s
Hoz gl AL g,

DEUAE AEHOE oA wle {E8T A
BA2AM A gon, 1 §4 2 &5 o
M I Be AFE BIAM 2 A8 dF
Fol 23 glg Eolth UAite] ZnJe AEF
A &% vE tedsin oA "ol Bol ofF
Hgo] FE3) et HHE oM, 53 FEe
7 Ao Me] Aite] AT el E 1983

o] 5Vl 93l ;U4 FEEO] FTHXR
Z7) GACN B3l lm E9 A9 4Ad
A =geo] "Hole B olgdie Ao Hart
S AHold, 53 mAFHL FEEI ATIE
o] &3 AT AT Adefolrt.

gFANM Hd¥AE FUFFE ALY RS
Saville'”o] #-goln, #FelA AAHA
AZ3 AFe 2A (turnover) 7k Z71EH Stk
FEE deeg d4E AT e IuTF:
o] AFA 7HF Wol Algsle AdEE HUG

4,15,16)

914+ dammaraned AFEW

=
GAE

Qe

Q] o

A TR de dEoz, gy, Aysierd A
T2t FAAEA FdE B gl €A U
o, 3F9 A F=2 719 AL B3 wlAdE,
AT FAFeE 1 FA R ug Xolrt e
W, 0.1%-1%3 = F55H9, AlEdY] o3z
A7 10°-10°%9) 89 85 =8 74
gz A Aoy, = BFHM T2 B
gz e 79 AWM cholesterol® °l%
sl A 2dM 9 cholesterol® €] androgen®
F4E R8s Aoz F2H3 P,
Turnerg'”& #AFANN FAE AANE Z&
=7t Frteted A Fol FrtEdn o,
Yamazaki® Yamaguchi®®= #& Z3E Hn
3t B AFME di HAAES AYgE T 2
FoA Ve vindtd AFY FUF @4
BHon o]F AAXUE o3 FolMe daT A
A el vl&) AF:Y 7ML WUt olF'e
7PeETa dAaTs AAT T vi& dES
o] BA F7HEAJTt Bastgon, &3 aud
Zo A7t e Aoz 4R calcitonin®d T
ANz dEZe FAle Heedde Rudvia
Baslgc ¥A Yamazaki®t Yamaguchi® &
AF ol wel thazte] xpolE Holu FAAAF 16
F¥o dEZY FAEe PEFFedold diaATE
AAZR # BTN FJ& 3 zpols} glcka 3}
Aot £ Ao A uEIe FA 234
ey dad AP F& vudd Veed
9] FAZL Yol 0|5 Aztele AWE At U
grorl, Yamazaki®t Yamaguchi®el A#ele

o =
= F
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FASAT, EF ATUE FARZAN ezl
vls) di=Ee) BA kw9, 50mee] ALEY
2 Fol@ PO 150me%] FHT B o7
AR A AF) Z7ksh WE B FA Aole)

d#Yel tstede Bast ok ARe A 165

Foll MFY EZY FAE vastes Rl 23
AAHA REE9 FA EH =gl 2R F
Z5o] & A¥dAe olze 7] Y FHT
A3 17e 1.65%x10% 27 1.29x10° 32
1.96x10%, 47€ 1.69x10°2.2 AFdu dgZ
o} BAE dAT AAR AN P Rken, A
¥JE AP TolN 1RSSR 2 S
4L 5 Uk

BFAAA da AAeo] 4FHeR HI=AE
27] Y3tede WA estrogen? FEE F
3te Aol A3 & HdAdME AT WIE
#EFozA AU di A& AHE BH
gt A AZUHEL P Aol BF estro-
gendl 2]&F oy estrogend Ao T BulEo
2 gt AAEYE AFE §5dde) Jepdt
£ Ao E 7M3eeTS AP ZE TN A
39 FAN AR ATHAEF Aol Jehd
GaA ALl FHORE o|Fo] Hude FE&E & F
ATt

zr 2ol 27 ey FAXE vwd A 7t
g vlg FUFETANE WA YauFHo|
108%Z 7189 o0, 150mAlEYd FA T
103% 2 F7Fsld e, 50meAlEd B FHhe 74
a3 n, FHFFTAAY 2547 Al 4 H
Aot zt Fholle BAERA e gt #F
Z9| Hole 50mAlEd B M 2H3 WA 23
HAh 2 Al AA FAEA st ¥A
Fo| AR FHe vE&S AT H 50eAtEd F
AeA 71 Few FoEEeodA 7Y A
AR E4&F7F A g B &L TMFET
A EAhFo WAH7L A A elzel Bl §A
Hl 997t oy AAXdFAZED FohFaol
Ne EAAZE Bz 2 23 BAAHA o=
gt HTAXY ke FHFSTAA el
Hlg #od F7ME BRYon Al¥d FoAFMY
7k 7Pgede XA 2o SIZHE
9 Arle EHEFTAA MFeedd vE 3o

GEE

U A1Ed FAZate A Aozt gtk YRR
o2 da HAFoe JAFe oA o] Ut
E Aoz AU, o dYe Ae IY
dXe 53 234l Frldtn TN e ¥
AHt 2F57F 2718ctn B o3 Wronskis'®e)
A9} X &

F0EZANN Fo BEE golrr] g3 3Y
2371& o83 AYe] IThEFF wdel oulst
AE Ao AlgHY £ g EFst A
ot QEE 2 FEE AIE FUsYEe
NRFEETAA 7P BA SFHJeH, dang
AAG FThEE FAMe 7MY #e REE RQn
AIZd BN e FIUFTEFTAM B & 3
& HYt. dEE e F2 AAZZ o]F9
A glepg Zxol uiRyo]l A e et
A3 gty ArgHY, A Ze e AIZUS §F
A3 TN Foidir] ¥ T B AE7) ¥4t
EZ EF0TR T Al HAllA Ho
$Y¥HE FUDRY mFAZe] FTAHE ¢z
ALREY, Z0lFe| BEHE IFNER HHIo|
Hdse 4oz FHEE, AP 23 A
£ HRdA e mlaziR 2 Al 12 7B 2o
U 2 99 F AleldldE At Ao)E Holx] g
At oA dEF TR} vz W TREOE
Ao A7 9] WEQA Hez AlgHn, 3
Zed et A wE 2 99e ¢l
£t Aoz #EAHATE =3 AR gAY
A AAlel o A ¥ Hdy BTN
A 2xte] 27AE B sHIANY AL
2 97t gl Aoz AasUt. Ay HA
AN A 32H FVEseTM HWBY F=st
w3%om, oA NAFo] AA YAHNA A
st Hl&o] 7P3rETd 50mgFodA 71 B
Az A¥E Aoz Atgd)

50mgAtEd o] RoFoMe EEZe FAVL &3k
o, AAFY A% ZHz, HAZe WM
= A &3E AlEdo] WAZd NF Lo
2% Aoz AgHY ool F FPE FUIA
ZhEFol F&3he AAQA XL Hayashis 9
calcitonind @l A 8} o] T mIAAY
(turnover) & A3 AlA &3 AAA 2 4
dozE WY 7EY 4 glod TP AlXY §
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A2 AP B9 YHAH Wl B AAAE &
o2 o e A7/ Wa¥ Rolg. 18w AEd
FAZAN FEAZS F1} 27]e] Wl BT
F23 A9l Aol7t glom @ BAF RAM|oY
£ A9 WEt glo] TESIAY eAlol el
2 9%¢ A Rekk Aoz Aran,

29 A EE

YT 999 F8 AP FHuURl SthFFe
A8 3lo] At Fo HEY X AFE
LotE7] fEt BEEE LAY BFHAE oY
o2 FHH 9 YA Y FId o
2L dHE Ak

1. AFe F7HE AL RN BdFF
B fEAll AR Wgten], digde FAe
AR Fopold & FETY %3 53] 50mge]
AFEY FoTdA FHE Esith £ A S Y
HEEe] FAE AMZUDE RAF 2N 7HE
THG 23, ALY FAT ke Aol g

2. 2% 353 FAMS 50meAtEd FoFelA A
A A 2 AW 29 Yo7t /MY HdE, A
FeaAo] dig @29 v &L PFrET 50
mg ALEY RN 7} %3 EUFFTH H
2 W FoF 2ol Ech

3. FaFe AFue JPAFETdAAM P &%
on, AEd RAFFH IOFFT e Zelvt
Ut

4. F3AX] F g e JPFFETd HY
Rzl Frlst ey AlEd R EOEST
Apeldle frel @ Aol7t glith

5. tiEZ9] A9 HAME Hdde B=e vt
e M gkon AIEd RAFAN®
FEFFT RN ARG 23 a2y R
23 SRR FEE 4 Z F4E 9 2
ol sl

o3¢l Az v]Fo] Hol AXUL EFF ¥A
de AY Z&3A g F2 YA AL BA
30 A Ze FAE F7HA B=EE Eole A2
2 AuHY, 50mgs] &% FoAAl, 150mgFd A5
Ho % addo g Agste A& ¢ F AU

a2y ol@ o] FYAY Fgolddix 29
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