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The preventive effect of Salvia miltiorrhiza extracts (SM) with or without high molecular weight soluble kitosan (K) on
the progress of bone loss induced by ovariectomized (OVX) was studied in rats. From light microscopic analyses in
histochemistry data, trabecular bone area in OVX rats was significantly decreased compared with that in sham rats. The
decrease was regulated by administration of SM and especially the combination of SM and K (SM + K) for 7 weeks.
In addition, the numbers of osteoblasts and osteoclasts were regulated in SM + K-administered rats but not different
from those in either SM or K-administered rats. In OVX rats, free Triiodothyronine (T;) and Thyroxine (T,) were simi-
lar to control, ruling out the involvement of abnormal thyroid hormone. Although serum calcium is similar among all
the groups, estrogen level was higher especially in SM+K-administered rats. These results strongly suggest that SM+K
are effective in preventing the development of bone loss induced by OVX in rats.
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Trabecular bone area (%)

Con Sham OVX OE _1
K (mg/kg) SM (mg/kg) K+SM (mg/kg)

25 025 2.5 1+0.251+2.5

Fig. 1. Effect of K and SM on the femoral trabecular histometry
(Femoral trabecular bone area) in OVX rats. Values indicate
meantstandard deviation. C: non-operated control; S: sham-
operated; OVX: ovariectomized; OE: 173-estradiol-injected OVX
rats; K: Kitosan-treated (mgkg) OVX rats; SM: Salvia
miltiorrhiza-treated (mg/kg) OVX rats. *Statistical significance as
compared with the OVX group (*p < 0.05).

Osteoclast No.

Con Sham OVX OE _1 2.5

0.25 2.5 1+0.25 1+2.5
K (mg/kg) SM (mg/kg) K+SM (mg/kg)

Fig. 2. Effect of K and SM on the osteoclast number in OVX rats.
Values indicate meantstandard deviation. C: non-operated
control; S: sham-operated; OVX: ovariectomized; OE: 17(3-
estradiol-injected OVX rats; K: Kitosan-treated (mg/kg) OVX
rats; SM: Salvia miltiorrhiza-treated (mg/kg) OVX rats.
*Statistical significance as compared with the OVX group (*p <
0.05).
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= Fdel A A E F sfHZe] 9] WA (mm2)d



78

Osteoblast No.

Con Sham OVX OE _1 25 025 2.5 1+0.25 1+2.5
K (mg/kg) SM (mg/kg) K+SM (mg/kg)

Fig. 3. Effect of K and SM on the osteoblast number in OVX rats.
Values indicate meantstandard deviation. C: non-operated
control; S: sham-operated; OVX: ovariectomized; OE: 17(3-
estradiol-injected OVX rats; K: Kitosan-treated (mg/kg) OVX
rats; SM: Salvia miltiorrhiza-treated (mgkg) OVX rats.
*Statistical significance as compared with the OVX group (*p <
0.05).
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SR A HEE F A5l vls] folAdedAl St
steoh (Fig. 3). 919 Aol ojsld AAHo= it
(025 mgkg)? 71EAF (1 mgke)s 37 Foist 2ol
Z7o) vlstd A 7H 2 A4S veRidL

AR7HA] wHabell Bt A7 T2 gEA Eel AFE ]
4ol Qlet. o] white] IpFA ol oFFFS wX| I 1o o
g A Al deE M Eel A gl ey, 24
I F1BAADFAAME dAHE 72 serum 2 W I =
A &35 7FA|RA] ¢k} (Table 1). Alkaline phosphatase
(ALPy= = 3AF #e] Z2 7oz dAd = Ast 5
= WA 3|Ae] U o, & 24 P4 Al A XS] I
Fo] F7k=e] & WA (bone turnover)e] whE wf =}
el Mo =7} 718k FAAE Al estrogen AHOZE
ZF WA Fo] F71Eo] serumF ALPY] o] FrhE gl o),
estrogen ¥ T, 7| EAE, ©HAF + 7| EARY] FEES Tt
EE oA 2 ZA o] Fashe AEE T 4 s
ALPZE = i + 7| BEAbe] dAHAZ Qg FHASTHE
AA g = des HdFoar & 4 ok =3 serum Ty
Al 2 T, d-E Table 1914 A|AJERL Qloh. A3 S5
% (Thyrotoxicosis)& & €415 23l & Al &2 371
o} ARG T,9) Fe 27} vlwsle] TdaA Sl
A W= R dorew, TATHE FAH ST H }o]
7F slsdek A 32E Al digt ZE dHolHE Bt
atls W =k, 718AE A + 7)1 EARERHR Rl el A
FA] o3t Aol A E A Akt Thyroid 32242 7Y
38| v F o8t e she] AT = thyroid
hormoneo] WEFZxAW ZFA 2, sFH 2°] S 371
AlFE BedFar gloh AT Fo] sl vi¢- 4
Ak AFE 7Y FFTE] FPLES 2H31 F2A

Table 1. Effects of K, SM and K+SM on serum biochemical levels of OVX rats.

Groups No. of Animals Calcium (mg/dl) Alkahnea%?)s phatase Tﬁi%cj??g};rnigme (%y;?;/i::j)
Con 7 9.6710.61 4.07+0.50 45.85+8.97 436xl1.11
Sharm 7 9.3240.38 4.57+0.52 48.72+7.85 4.07+0.35
ovX 7 8.83£0.27 7.63+0.66* 47.30+10.65 4.10+0.57
OE 7 9.204+0.52 5.13£1.08** 53.95+19.74 3.7240.75
K 1 mg/kg 7 9.5740.10 6.001+0.76 46.88+9.30 4.19+0.67
K 2.5 mg/kg 7 9.15+0.47 6.224+0.54 47.65+8.71 3.98+0.44
SM 0.25 mg/kg 7 9.03+0.28 6.17+0.75 48.48+13.10 4.08+0.68
SM 2.5 mg/kg 7 9.25+0.46 5.85+0.85 46.68+12.19 3.88+0.68
K1+SM0.25 7 9.2440.33 5.8610.79 49.00£7.09 4.5840.34
KI1+SM2.5 7 9.01+1.22 6.24+1.02 45.34+12.38 4.10+0.59

Note: Values indicate meantstandard deviation. OVX: ovariectomized. OE: 17f-estradiol-injected OVX rats. K: Kitosan—treated (mg/kg) OVX
rats. SM: Salvia Miltiorrkizae—treated (mg/kg) OVX rats. K+SM: Kitosan+Salvia Miltiorrkizae—treated (mg/kg) OVX rats. *Statistical
significance as compared with the sham group (*p <0.05). **Statistical significance as compared with the OVX group (**p <0.05).
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