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Effect of organic gallium on bone metabolism and bone mass in ovariectomized rats
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Corresponding author ; FU Qin, Email;dr_fuq@ sohu. com

Abstract: Objective To observe the effect of organic gallium on bone metabolism and bone mass in ovariectomized rats .
Methods  Thirty rats were randomly divided into sham group , ovariectomized group , and organic gallium group. Rats in
the other 2 groups were ovariectomized except for those in normal control group . After 12 weeks, rats in sham group and
ovariectomy group were treated with PBS | while rats in organic gallium group were treated with organic gallium . After the
treatment for 8 weeks, the fifth lumbar vertebrae and the femur of rats were collected . The bone trabecular structure was
detected using micro-CT. The percentage of bone trabecular in total bone mass (BV/TV) was detected using
histomorphology method. Mechanical strength of the femoral neck was tested using biomechanical test . Biochemical markers
including serum TRAP, ALP, calcium, and phosphorus were detected. Results Micro-CT tests showed that the mean
trabecular thickness (Th. Th) and the cortical thickness (Ct. Th) in organic gallium group were significantly higher than
those in OVX group (P <0.05). BV/TV in organic gallium group was also significantly higher than that in OVX group (P
<0.05). And a significant reduction in the number of osteoclasts was observed in organic gallium group . The average
maximum fracture load of the femoral neck in organic gallium group was 27.4% higher than that in OVX group. The serum
concentrations of TRAP, calcium, and phosphorus were decreased (P <0.05). Conclusion Organic gallium can reduce
bone resorption and increase bone formation at the same time . It can significantly ameliorate the bone mass loss in
ovariectomized rats.
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1.5.1 Micro-CT . F|H &7 Micro-CT X A ik 46 3h
P 55 L IBEHE R BEAT K0 53 T (SCANCO - Medical
AG,Switzerland ) , K7 HIEL & M 200 2 300 A5, B
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thickness (Ct. Th) : JZ R
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Table 1 Comparison of micro-CT parameters of rat L5 specimens in different groups after 8-week treatment

24 ) TV(mm) BV(mm) BV/TV(% ) Th. Th( pm) Th. N(1/mm) Ct. Th( pm)
Sham 227.1+21.3 82.17.5 36.2+1.1 103.6 £11.2 3.6+0.2 273.5 £31.8
ovX 202.8 £24.9 64.5+8.1" 31.8+0.6" 82.7+9.8" 2.8+0.2" 248.2+29.1*
OVX + organic gallium 241.2+26.1*%  96.7+11.6*% 39.7+0.9* 117.2 +12.4* % 3.4+0.3% 305.7 +40.4* *

T ;45 Sham A, + P <0.05;5 OVX 44" P <0.05

* P <0.05 compared to Sham group; *P <0.05 compared to OVX group

HHLIE ST a2 A A
ULV A e AR T BV, B /N
RERENETE(BV/TV) , O8I BRI /NG
d R ER A E B BV/TV) HB T AR LMK 28. 9% |
AHVEIRTT AL SN T E /N S R B
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(Kl 1a),

HATE 2R AL R T A PSS TS 4
M52, BHLEIRIT At E i E0E L OVX 4
£ 32.6% (P <0.05,F 1b)

16 "
14 + T
®/ 2f
% 10 F #
£ st
4L
2L
0
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gallium

IV 20 DRI AP

.5 Sham H L, * P<0.05;5 OVX 4% ,* P <0.05

Fig.1 Histomorphometry results of rat femur in different groups

*P <0.05 compared to Sham group; *P <0.05 compared to OVX group
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Table 2 Comparison of serum biochemical parameters among different groups

251 1% TRAP(U/L) ALP(U/L) 1MLV %5 (U/L) IV BE(U/L)
Sham 4.58 £3.28 48.47 +11.91 2.06 +0. 12 1.82 +0.51
ovX 13.58 +3.28 43.37 +17.83 " 2.38+0.47" 2.41 £0.64 "
OVX + organic gallium 5.17 £2.65* 46.16 +13.29 2.11+0. 18" 1.94 +0.75%

1.5 Sham ZH LI, « P <0.05;5 OVX 4L H#,* P <0.05

* P <0.05 compared to Sham group; *P <0. 05 compared to OVX group
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z
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£ 110
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100 [ «
90 L
80 | | |
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gallium

B2 AR R B A T 25 4 g 2
1.5 Sham 4 HE, * P <0.05;
5 OVX 4l 14, " P <0.05
Fig.2 Biomechanical test of rat femoral neck in different groups
* P <0.05 compared Different groups of rats in vitro
determination of femoral neck biomechanics to Sham group

#P<0.05 compared to OVX group
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