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Effect of ginsenoside from the stem and leaf on different skeletal sites of osteoporotic rats induced by
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Abstract: Objective To establish the model of osteoporotic rats induced by D-galactose, and to investigate
the effect of ginsenoside from the stem and leaf on different skeletal sites of osteoporotic rats using bone
histomorphometry. Methods Fifty 3-month-old male Sprague-Dawley (SD) rats were randomly divided into
normal control group, D-galactese group, CP group, and ginsenoside from the stem and leaf at low dose
(GSLL) or high dose group ( GSLH). Rats were sacrificed in 14 weeks after drug administration. The
longitudinal proximal tibial metaphyseal ( PTM ) and tibial shaft ( Tx) sections were used for bone
histomorphometric analysis. The left femur was used for testing bone calcium (Ca), phosphate (P), and
bone hydroxyproline. Results Comparing to those in D-galactose group, % Tb. Ar and Tb. N in PTM of rats
in GSLH group were increased, while Tb. Sp was decreased. No changes of dynamic indexes were observed.
Bone resorption decreased significantly. % Ct. Ar in Tx was increased, while % Ma. Ar was decreased. No
changes occurred in the formation of internal and external bone membrane and mineralization. There was no
change of wet and dry weight of Tx between GSLL and GSLH group. Hydroxyproline content in GSLL group
was significantly increased. Conclusion GSL can effectively resist bone loss in PTM and Tx in osteoporotic
rats induced by G-galactose. High dose of GSL has better efficacy. Low dose of GSL can increase the
relevant amount of organic materials in osteoporotic rats induced by D-galactose.
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(% 1)
£1 AL BHX DRI ARAETIAOL N (5 +5,8)
Table 1 Effects of GSL on body weight in D-galactose ( DG ) -treated rats(x +s,g)

Group Ow 2w 4w 6w 8w 10w 12w 14w
NS 197 £ 19 215 £22 246 +28 270 £30 269 +28 319 +39 364 +24 374 +30
DG 198 +20 210 £22 239 £28 289 £33 307 £36™ 369 £20" 396 +48° 421 £50°*°
CP 203:12 227 + 82 254 + 11 286 15 298 + 19 350 £23 351 2044 385 £234

GSL(L) 209 27 242 £26 % 237 27 280 £34 309 £33 349 +35 368 +29 406 £33 "
GSL(H) 206 +9 247 £18°4%4 257 x27 296 +32 306 +32° 357 £42° 423 £37° 443 £46

HEHXHE4A(NS) L, " P<0.05, ** P<0.01;5 DK P A4 (DG) 2P <0.05,22 P <0.01

MR 1 RERTA, SIEW X BA LS, D-F 7
PRI K BB TE D300 6 A RETF B,
YLK HITHIE 8.10,12,14 w4 T 1 fn 5 i B4
(P <0.05), %8 L7 B D-F LR K RE W
EHEEM, FAASEHEEBTE, D-¥ARK
RAEERRAAEHEE, BES 2 AKEHER T D-
FEABEARR(P <0.05) , BARASEHEHREEMN
B DI ARAEENIEM. MEKANBASZE

MEHFHES2 A .8 A4 AMEAEASETR
HHAER 2 .8 A .10 /.12 H.14 FIREENE
T IER X B2 (P <0.05) {8 X Ho A& i ] 56 3
BEW(P>0.05), FAARABHASZEN B
SRR THE BN

2.2 AZEWEEX DB KRB S LB R
BRESHEXSHME®(EK2.3)

F2 ASEZEMHEFXN D-AIBARRBRE LRHSSHWEMW (2 +s,n=10)
Table 2 Effects of GSL on static histomorphometric parameters of PTM in DG rats(x +s,n =10)

% Tb. Ar Tb. Th Tb. N Tb. Sp Oc. N/mm % Oc. S. Pm
Group n
(%) (m) (#/mm) (pm) (#/mm) (%)
NS 10 14.6 £1.9 55.7£4.0 2.6+0.3 331 +38 0.68 £0.25 1.5+0.5
DG 10 10.2+£2.2* 50.0+5.2° 2.0+0.4 459 121" 1.38£0.16 " 3.2+0.6"
CP 10 16.1 £3.0%2 55.126.1 2.9£0.4%5 293 +484% 0.47 £0.12%% 1.0£0.3%%
GSL(L) 10 12.3+3.0 56.1+4.1% 2.2£0.5 421 £105 0.28 £0. 1824 0.42 +0.384%
GSL(H) 10 16.2 £4.544 55.2£6.0 2.920.6%% 300:73% 0.28 +0.1%% 0.5+0.2%%
P <0.05, P <0.01 vs NS;2 P <0.05,%4 P <0.01 vs DG
£3 ASEMBTFEM D AIFREET LRIBTSHNEM (2 £5)
Table 3 Effects of GSL on dynamic histomorphometric parameters of PTM in DG rats(% +5)
% L. Pm MAR BFR/BS BFR/BV BFR/TV
Group n
(%) (um/d) (% /year) (% /year) ( % /year)
NS 10 11.4£4.3 1.20.4 5.222.3 154 70 23.0£11.8
DG 10 8.8+7.1 0.8:0.5 3.5+4.0 115 £ 127 12.0 £13.7
cP 10 9.5+3.3 1.6+0.4% 5.8£3.2 175 £ 96 28.1+17.0
GSL(L) 10 2.6+2.3 1.20.8 1.7x1.8 48.7 £51.5 6.1+6.5
GSL(H) 10 2.1£2.2 1.1£0.9 1.3£1.3 39.9+42.5 5.6+5.6

4P <0.05 vs DG

mER2.EI M 5SEEMBAMK, D3
WEAHANE/DREEY B, 45HR 5. B
24:%Tb. Ar . Tb. Th 4} BIPEMK T 30.1% (P <0.01) |
10.2% (P <0.05),Th. Sp ¥ i1 T 38.7% (P <
0.01), i Oc. N/mm 5% Oc. S. Pm 43 5|3 fm T
102.9% (P <0.01) 1 113.3% (P <0.01) ; i 8 D-
AIBEFARREENE/NEBER D, MR
MR AL, BLX B B 40 M BB R TR R AR

. 5 D-RILBEEIRIZEAE L, & 77 =] 30 e A7 FH P X
BA BKABRASEHEHFANSHNBEASELHEH
HWFNRHDWE MM, EEERF  EAHE
mERE{E D-2EFLBE KRR H F &% Th. Ar Th. N 43
WFE T 57.8% (P <0.01) 45.0% (P <0.01),
Tb. Sp W /> T 36.1% (P <0.01);0c. N/mm H1%
Oc.S.Pm 23 5|8/ T 65.9% (P <0.01) 1 68. 8%
(P<0.01), EABEMWASZEHZHME D-FILER
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BBE B Th. Th 3/ 12.2% (P <0.05) , Oc.
N/mm F1% Oc. S. Pm 435/ T 79.7% (P <0.01)

186.9% (P <0.01) ; B ASZEH ZHE D-

EFIB KRB F LB M% Tb. Ar, Tb. N 43 5 3 fil
58.8% (P <0.01).45% (P <0.01),Tb. Sp > T
34.6% (P <0.05) ,0c. N/mm F1% Oc. S. Pm 43 3| 5
7 79.9% (P <0.01) M 84.4% (P <0.01), P8
E7 R EMEAR BAENASEHETHTE
TR D-2F 7B X R BRUAA BB B A M Bk SR B
BB A S 2R B SCR B, % B 40 R B
BREHSEH B RMEER,

ME3I A, SEFXBAML,D - LA
MAKRRES EREFOCHEA B 4~ F B3
BB TR, X2 8 X (P >0.05),
5 DR BRI AL, B 07 w48 v B FH o x4 B 4
B MAR Bl B3 (P <0.05) KA & AS K02
MREABASEHETNHESHTARH L, 3

# AR % Ct. Ar F & 4.0% (P <0.01),% Ma. Ar
Han 16.4% (P <0.01) /R D-EFEEXRBEER
hREREERATRE, FEETR, ERESEIT
FEUEA D-EABAEABREEERFEE
%o 5D PR RRAIA L E, 57w H R Xt
M % Ct. Ar.% Ma. Ar KR ELH, BRAEH A
MR D- LA B ARBERBETENERSEE S
KEERAAKR, BREBASZNBHK% Cr. Ar 3
Mm3.6% (P <0.05).% Ma. Ar J§ /> 12.8% (P <
0.05) MEKFBASZEHBHFMNREPBRERE
BESEXHBTL, BHENBRHASETBHF
AARBR D- ARG R KRR B BRI KR

FERER, MEAMEIRAUE,
x4 ASZEHEEX D-EIABARBETER
KREHSSHIOEN (2 25,0 =10)
Table 4 Effects of GSL on static histomorphometric

parameters of Tx in DG rats(z +s,n =10)

BIHRAS LB FRERRASZ 8 0, O TCLAT % MaAr
- 2
D-24 7Rk RUR B b B R BB T R R 0 e 48 (man”) (%) (%)
~ NS 10 4.9:0.4 80.5+2.5 19.522.5
AR NHH !
AR B DG 10 4.9:0.5 77.3+2.4*  22.7:2.4"
2.3 ASZEHZEX DR AR REE B &K & cp 10 4.8:0.4 77.2£2.9 22.8+2.9
BESHEEXSHENER(ELS) GSL(L) 10 4.9+0.4 79.2£2.5 20.8 £2.5
M4 8 2 A, 5 IE % B A, Dk, GSL(H) 10 5.20.5 80.1+1.4% 19.8+1.4%
: ** P<0.01 vs NS;2P<0.05 vs D
MR 20 K LR B BRI R, B R T AR L TR <001 v NS TP <0.05 ve DG
£5 ASENEHEN DIFABARREFERERETNESSHNEW( +s)
Table 5 Effect of GSL on dynamic histomorphometric parameters of Tx in DG rats(% +s)
p
% P-L. Pm P-MAR P-BFR/BS %E-L. Pm E-MAR E-BFR/BS
Group n
(%) (pm/d) (% /year) (%) (um/d) (% /year)
NS 10 77 £29 1.6 0.6 126 £71 11.5£11.1 0.44 £0.54 5.6+7.9
DG 10 76 £20 1.8 0.4 137 +51 12.2 +18. 4 0.46 +0. 67 5.9+8.0
CP 10 48 £15% 1.3+0.42 60 £112 2.7+2.4 0.00 +0. 00 0.0+0.0
GSL(L) 10 67 £15 1.3+0.52 86 £362 6.6+3.8 0.00 +0. 00 0.0+0.0
GSL(H) 10 94 £13 2.2+0.4 210 +50 9.0+9.1 0.00 +0. 00 0.0£0.0

4P <0.05 vs DG

B3RS a7, 5 IE X A A G, D-2 FL B A
HREMERBHNIIMNENHSSHEHB B (P>
0.05) ,#7 D-2F FUBE X K BB B B 9 51 IR i) B B
AT AE I A BAEM, 5 DA A A
b8, K J7 B 4H w B B X R 4 (% P-L. Pm P-
MAR .P-BFR/BS 4+ 5 FF& T 36.9% (P <0.05) .
27.8% (P <0.05).56.1% (P <0.05) , K& A S
EM S H 4K P-MAR,P-BFR/BS 44+ 5| T % T

27.8% (P <0.05) .37.2% (P <0.05) , & /" E I ]
Mg {REBEWASZHBHFTME DRI
SRR o BB SRR B AL R B TR PE R T o R &
NS 25 B 4 B A Sh % P-L. Pm, P-
MAR .P-BFR/BS ¥ i % BTGt ¥ B L (P
>0.05) , Ui B & A B A AN S 22 B 1 T D-f 2L A
KRB BB SMNE BT A (e TR

2.4 ASZEHEHEXN D-F I KBRS YEER
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