
232 Jun. 2020, 40(3)Laboratory Animal and Comparative Medicine

doi:10.3969/j.issn.1674-5817.2020.03.010

[ ] 2019-10-14

[ ]     (1982 ), , , , :

       E-mail: whyeee@21cn.com

   ,    

( ,  610041)

[ ]               

(STZ)+

(100 mg/kg 50 mg/kg 20 mg/kg) 2

(T) (E2) (OC)

CYP24A1 mRNA     T E2

OC CYP24A1 mRNA

    

[ ] 

[ ] Q95-33   [ ] A  [ ] 1674-5817(2020)03-0232-04

[1]

(formononetin)
[ 2 ]

1  

1.1   

SPF SD 60 270~290 g

9

[SCXK( )2019-0001]

[SYXK( )2018-058]

(

20180506)

1.2   

(

) (testosterone T) (estradiol,

E2) ( ) TRIzol

RNA (

) HiScript (

) GAPDH(



Jun. 2020, 40(3)      233Laboratory Animal and Comparative Medicine

) CYP24A1( Novus )

(osteocalcin, OC)(

)

(

) RT-2100C (

) MDF-382E ( Sanyo

) 1-15K (

) 9700 Gene AmpPCR (

) Discovery-A X 

( Hologic )

1.3   

60 10

50

(high fat diet, HFD)

HFD 21.35 kJ/g

61.6% 18.1% 20.3%

(Test Diet Richmond IN ) HFD

4

(STZ)(35 mg/kg) HFD 1

12 h

16.7 mmol/L [3]

50 45

90% 45 15

30

(100 mg/kg 50 mg/kg,

20 mg/kg) 10 1

4

1.4   

30 min 3 000 r/min 4 10 min

80

3 min 

80  

1.5   (BMD)

4 X

BMD (

3.9.4) 60 mm/s

0.24 cm2

1.6   ELISA T E2

T E2

96

450 nm

1.7    PCR

TRIzol RNA

RNA 2 μL A260 A280

1.8~2

RNA RNA RNA

Oligo(dT) RNA

cDNA 25  5 min 50  15 min

85  5 min 4  10 min

cDNA 80 GAPDH

PCR

OC  CYP24A1 mRNA

1 PCR

50  2 min 95  10 min 95  30 s 60 

30 s 40 3

1.8   

SPSS 20.0

x  s

t P<0.05

 1  

Table 1  Primer sequence

                                                                                                                                                          /bp
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: 5'-ACAGCAACAGGGTGGTGGAC-3'
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: 5'-GTGCCATAGATGCCCTTGTAG-3'
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: 5'-GCAGGGTTTGACTGATTTG-3'
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Figure 1  Bone mineral density of rats in each group
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Table 2  Effect of formononetin on serum T and E2 levels in

              rats

                                                                          (x  s, n=10)

                                 Tρ/(ng mL-1)      E2ρ/(pg mL-1)

: , *P<0.05; , #P<0.05

0.33 0.07

0.12 0.03*

0.16 0.04#

0.24 0.06#

0.31 0.09#

63.12 0.26

50.33 0.47*

52.72 0.33#

55.81 0.29#

59.22 0.87#

    3  OC mRNA  CYP24A1

            mRNA

Table 3  Effect of formononetin on the expressions of OC

   mRNA in femur and CYP24A1 mRNA in kidney

  of rats

                                                                          (x  s, n=10)

                                             OC                     CYP24A1

: , *P<0.05; , #P<0.05

1.07 0.15

2.39 0.19*

2.15 0.28#

1.88 0.23#

1.21 0.13#

1.03 0.17

3.17 0.22*

2.93 0.29#

2.18 0.16#

1.12 0.21#
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Alleviation Effect of Formononetin on Osteoporosis in Type 2 Diabetes

Mellitus Complicated with Diabetic Bone Disease

HOU Wei, WAN Dun

(Spine Department, Sichuan Provincial Orthopedic Hospital, Chengdu 610041, China)

[Abstract]   Objective    To investigate whether the formononetin has a mitigating effect on

osteoporosis in type 2 diabetic rats with diabetic bone disease. Methods     A model of type 2 diabetes

mellitus was established by combining Streptozotocin (STZ)+ high-fat diet. High, medium and low

dosages (100 mg/kg, 50 mg/kg, 20 mg/kg) of formononetin were administered by intragastric

administration for 2 weeks, followed by detection of rats in each group. The bone mineral density,

serum testosterone (T) and estradiol (E2) levels, as well as the mRNA expressions of osteocalcin (OC)

in femur and CYP24A1 in kidney of rats were measured. Results    Compared with the control group,

the bone mineral density, serum T and E2 levels, femoral OC, and renal CYP24A1 mRNA expression

decreased in the type 2 diabetes group, while the formononetin could reverse the above phenomenon,

and the high dosage group had the most positive effect. Conclusion     Formononetin can alleviate

osteoporosis in type 2 diabetic rats with diabetic bone disease.

[Key words] Formononetin; Type 2 diabetes; Bone disease; Rats
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