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B 1 W, 4T A6, THE 4 8.8 8. 12 AlE KEESE5E LERS. g8 T30 8 MA1 12 M, AR & = 7 sUK
HABFEYRTIEA(P<0.05), T 8 f, REFIE W WIASFEEYET 4 4 (P<0.05); T 12 &, = H UK 200
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Effect of metformin on bone mineral density and body composition in SD rats

ZHANG Shu, CAI Jingwei, LIANG Min~

Department of Endocrinology, the First Affiliated Hospital of Guangxi Medical University, Nanning 530021, China
* Corresponding author; LIANG Min, Email; liangm@ gxmu.edu.cn

Abstract: Objective To investigate the effects of different doses of metformin on bone mineral density and body composition in
SD rats at different treatment duration. Methods Sixty 3-month-old SD rats were randomly divided into control group, metformin
100 mg/kg/day group, metformin 200 mg/kg/day group, metformin 300 mg/kg/day group and metformin 500 mg/kg-day group.
The medicine was given by gavage once a day. Bone mineral density (BMD) and body composition of rats were measured before
and after intervention. Results After 8 weeks and 12 weeks intervention, BMD of rats in the metformin groups with different
doses was increased compared with the control group (P < 0.05). After 8 weeks of intervention, BMD of the metformin groups
with different doses was increased compared with that of the 4-week intervention groups (<0.05). After 12 weeks of intervention,
BMD of metformin group (200 mg/kg-d) and group (300 mg/kg-d) was higher than that of the 8-week groups (P<0.01). After
12 weeks of intervention, weight of rats in the intervention groups with different doses of metformin was lower than that in the
control group (P<0.01). Weight of rats in the 500 mg/kg-d group was lower than that in the 100 mg/kg-d group and the 200 mg/
kg-d group (P<0.05). After 8 weeks of intervention, the fat content of rats in different doses of metformin groups was lower than
that in the control group (P < 0.05). After 12 weeks of intervention, the fat content of rats in the metformin groups with different
doses was lower than that in the control group (P<0.05) ; the fat content of rats in the metformin 300 mg/kg-d group was lower
than that in the metformin 100 mg/kg-d group and the metformin 200 mg/kg-d group ( P<0.01), and the fat content of rats in the
metformin 300 mg/kg-d group and the metformin 500 mg/kg-d group was lower than that in the 8-week groups (P<0.05). After
12 weeks of intervention, the muscle content of metformin group (200 mg/kg-d) and group (300 mg/kg-d) was higher than that
of the control group (P<0.05). Conclusion Metformin can increase bone density and muscle content, decrease fat content and

led to weight loss in SD rats, which is related to the time and dose of intervention.
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Table 1 Effects of different doses of metformin on bone mineral density in rats at different treatment duration( g/cm”,%*s)

20 5 + Al + 1 4 & +-7it 8 A + 12 &
AT R4 0. 154=0. 001 0. 159=0. 002 0. 163=0. 002 0. 166=0. 002

B[ 100 mg/(kg-d) | 0. 153=0. 002 0. 16120. 001 0.168+0.002°" 0.172+0. 001"
C[200 mg/ (kg-d) ] 0. 152+0. 001 0. 165=0. 001 0. 172+0. 001 ** 0. 176=0.001 "
D[ 300 mg/ (kg-d) ] 0. 155+0. 001 0. 163=0. 002 0. 170=0. 002 *" 0.176=0.001""
E[500 mg/(kg-d) ] 0. 15220. 001 0. 164=0. 002 0.172+0. 001 " 0. 174=0. 002"

FAE 0. 937 1. 409 6.777 6.779

P& 0. 450 0.243 <0.001 <0. 001

I HxF A E B, P<0. 05,5 T 4 F He#%, " P<0. 05, 5 -1 8 /& H#k " P<0. 05,

T2 R BT B [R] A ] %o A B BT ek B B2 (g, m5s)

Table 2 Effects of different doses of metformin on body mass of rats at different treatment duration (g,x%s)

5 T HHT T 44 T8 A T 12 A
A(XFRE ) 273.83+3.32 299.08+3. 64 311.58+3.29 327.08+4. 66

B[ 100 mg/(kg-d) ] 263.92+4. 61 294. 08+4. 75 298.25+4. 85 309.75+4.05""
C[200 mg/(kg-d) ] 271.25+2.17 305. 08+3. 00 308.08+2. 22 313.00+5. 06"
D[ 300 mg/(kg-d) ] 270. 83+2. 51 297.25+3.79 300. 17+3. 12 305.50+5.87"
E[500 mg/ (kg-d) ] 267.08+2. 50 299.75+4. 58 298.17+5.40 295.67+3.72"

F{& 1.527 1.010 2.450 5.871

P{E 0.207 0.410 0. 057 0. 001

I 5T A LS, " P<0. 05,5 — A 500 mg/kg/d +Hi4 Hh %k, ¥ P<0. 05,

T3 AR E = UM DA 3] i RO B B B8 9 & B W2 (g, ks )

Table 3 Effects of different doses of metformin on body fat content in rats at different treatment duration (g,%+s)

2415 T iR Tt 4 THi 8 T 12 [
A(RITRE) 99. 17+4.36 127.33%5.20 132. 17£5. 67 144.25+3. 79"
B[ 100 mg/(kg-d) ] 87. 67+4. 50 117. 67=2. 44 119.83+4.99" 112.08+3.77°*
C[200 mg/(kg-d) ] 94.58+6. 55 123.58=4. 61 119.8322. 66" 122.174.69"*
D[ 300 mg/(kg-d) ] 89. 83=6. 52 121. 67=4.32 117.92+5.06 96.00+2.92""
E[500 mg/( kg-d) ] 86.92+4. 96 117.17+1.35 114.58+2.10" 104.58+3.87°"
g 0. 893 1.201 2,363 22. 498
P 0. 474 0.321 0. 039 <0. 001

WGt RA H, T P<0. 05,5 —HIIUIK 300 mg/ (kg-d) A HAR,"P<0. 05, 5+ 8 J& Hude, " P<0. 05,

R4 ORFEFE TR OLT IR 5 A a3 K R A2 B LA & BRI R0 (g, a0s)

Table 4 Effects of different doses of metformin on muscle content in rats at different treatment duration (g,%+s)

21 51 it +¥i 4 M +3i 8 + 12
At AL) 174.50+3. 98 172.92+8. 85 179. 67+4. 98 184. 334,95

B[ 100 mg/(kg-d) ] 176. 58 +4. 30 175. 58+6. 14 179. 17+5. 67 197. 00+7. 47
C[200 mg/(kg-d) ] 176. 42+6. 83 181. 83=5. 74 184.91+3. 72 209. 54x7. 56 *
D300 mg/ (kg d) ] 179. 83+9. 17° 176. 58=5. 11° 182. 18x5. 70° 211.854. 81"
R[50 mg/(kg-d) ] 181.92+8. 71 182.58=4. 48 182.91+6. 27 191. 62+5. 68

F AN 0. 183 0. 444 0. 617 0. 346

PiE 0. 946 0.776 0. 652 0.015

I X RAE R, " P<0.05,5 T 12 f lbH,°P<0. 05,
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AH ST A XUIKF il SD KRR, 28 4 J B R
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B UL K B4 B 5 R 4 k) BRI
H T8 J& i A [l 70 42 — B W4 B 6 B 3 3 1
4 JE L8N, U I B T T A ) SEE K, F RUDICRE i 3R
B SD KB E®E., TR A, R LA F KR
B HSUIGA YT Ja , A8 BH 1k /NP 40 i 2R
AL AN R A AL L TR, — RN
SR &Rk, RAMMBIR LR, T 12
J&, B SO 200 mg/ (kg d) 201 300 mg/(kg-d)
YR EE R T T 5 8 A 4L, 45 Ff 5 7 F B il B9
FER , BT 200 mg/ (kg-d) A1 300 mg/ (kg-d)
XK RGN B % ENIEHE R, AR L
F 88 e A — F UK [ 200 mg/ (kg-d) | TTR R
9 A A, Z R UNCRT 00 - IR AR R B O B, B I
W RRESENEREL . PG4T 4
(0.5 g/, 3k/d) X BE4H (0.5 g/1K,2 /d)
AR 36 B AF B0k 2 BB SR R R A, Ao
SRIEST 2 BB PR B 3 N H G, AR A i B 3
(2% S35 B B 1, HG e = U v R B 4 (0.5 g/
WEH 4 ) MHRFIEA (0.5 g/, BH 3K
HREY S FRAEH 0.5 ¢/, HH2K), B
FRE TR S PR BB EEER TRITFR
SCH S ARG S R R R, kSR — B XU K
% 500 mg/ (kg-d) I WA I —2F % SD KRME
HH

5 Bl PR 99 T AT B S, F XU T B
IR R SR T 64% mak R, =
FE XL %o 8 RIS e 18 B o DAL s A1 38 B 149 0k
MEAEAS . LN EA A TR EHED .
R, W BUIGE T AMPK R #t & 42 f19E AMPK
A A0 A0 107 A 1, A R TR A A e PR
% 4 TR R SRR A [ G A JiE 2 BOBE SR R R B R &
VA B 7, — R O R s R i B
WATARFIIRR, T 70 4 J& .8 J&, AR 7 & = F X
A KRR R S0 A A R G 28 L (P>
0.05), FHi 12 J& , A [ 7 & B SUICA (4 7k 5 3
T XTI (P<0.01) , —H UK 500 mg/ (kg-d) 4H
KB E AR T = W XUIK 100 mg/(kg-d) 2 F1 200
mg/ (kg-d) 4 (P<0.01) , ¥&/m B & B M L K, —
FEBLBICRT AR B e 3, ) e o, VB B BA
X A B T OBUICRE S A B, 8 I Uk, 0 4B

A R A RO K B B A 7 AR
W, T8 A 12 &, AR 3R & = B SO 19 K R
GG HE & BT A (P<0.05) , LA FE A T
b (A A e, = F UM AR 5 300 1 s AR L. = F L
JIK 300 mg/ (kg-d) 40 K BB 5 & & 8 F = H SR
100 mg/(kg-d) #H (P<0.05) 5 — H XK 200 mg/
(kg-d) 4 (P<0.05) ,#7~ F XK 300 mg/ (kg-d)
FIEAEHE 8. AR R B SUIGE o X R 4
BHGE B AME BE AR 0 2 AR AR 0 i TR O
B WRATMBII L KB, T 1 4 & .8 B, R 5
BEZHMUMARBR 2SN ETE SN RHAZER TS
2B X (P>0.05), T 12 &, —H XK 200 mg/
(kg-d) #H M 300 mg/ (kg- ) HRKRIKH ST EHHT
XTHRZH (P <0.05) . #2758 B & T ¥l B /] 4 K, 200
mg/ (kg d) 5 300 mg/(kg-d) — HBUIKAT 3 fin SD
KEEGINA R, X5 200 mg/(kg-d) = H BIK
K 300 mg/ (kg-d) — HOWIRRESG K B4 5 B 2%
ER-H., AEARERNA S RN S5 %HE
FETEM et X SR ATBI BT 4E R —3 ",
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