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Effects of zoledronic acid on bone metabolism disturbance in the femur of type 1
diabetic rat models

Cao Lu-ning, Cui Min, Yu Ling-zhi, Zhang Na, Zhao Xu (Department of Pain Management, Jinan Central
Hospital Affiliated to Shandong University, Jinan 250013, Shandong Province, China)

Abstract

BACKGROUND: Osteoporosis caused by diabetes mellitus as common secondary osteoporosis has been paid
more and more attention recently. Zoledronic acid serves as a novel drug for osteoporosis, and its effect on
osteoblasts in vivo remains unclear.

OBJECTIVE: To investigate the changes of the expression of bone morphogenetic protein 2 and Noggin in the
femur of type 1 diabetes mellitus rats and the effect of zoledronic acid on them.

METHODS: Models of type 1 diabetes mellitus were established by intraperitoneal injection of streptozotocin in
130 Wistar rats. 3 days later, rats with blood sugar > 16.7 mmol/L for three consecutive times were considered as
successful models, 120 in total. These models were randomly divided into model, prevention and treatment
groups. Rats in the prevention and treatment groups were intravenously administered zoledronic acid (0.1 mg/kg)
on the day of modeling and 2 weeks after model establishment. An additional 40 rats were injected with citrate
buffer solution as control group.

RESULTS AND CONCLUSION: Compared with the control group, femur bone mineral density, serum alkaline
phosphatase levels, and femur bone morphogenetic protein 2 mRNA expression levels were significantly lower in
the model group (P < 0.05), but Noggin mRNA expression significantly increased (P < 0.05). Compared with the
model group, bone mineral density and bone morphogenetic protein 2 mRNA expression levels were significantly
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higher in the prevention and treatment groups (P < 0.05), but Noggin mRNA expression significantly lower (P < 0.05),
and serum alkaline phosphatase levels gradually restored. These results indicated that the bone metabolic disturbance
occurs in early stage in rats with type 1 diabetes mellitus. Zoledronic acid can promote bone formation, increase bone

density, and improve bone metabolism.

Subject headings: Diabetes Mellitus, Type 1; Osteoporosis; Bone Diseases, Metabolic; Bone Density
Funding: the Science and Technology Project of Shandong Province of China, No. 2011GSF11817
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#: Noggin5|#IF [l : 5-GAA GTT ACA GAT GTG
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5-ACC GTG CTC AGC TTC CAT CAC-3, xIi: 5-CTA
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Figure 1 Flowchart of establishment of rat models of diabetes mellitus

TTT CCCAAAGCTTCC TGCATT T-3, 7= JZ96 bp;
B-actin3|#1IEM: 5-GTG GGC CGC TCT AGG CAC
CA-3’, xIa: 5-CGG TTG GCC TTA GGG TTC AGG
GGG-3', ¥ KJ¥116 bp.

7Roche LC480 Real-Time PCR System |- #47 SIif
PCR V. TiiZ8tE, 95 ‘C 5min; PCRJN, 95 C 10s,
60 C 10s, 72 'C 10, 45MGH; wfiihZk: 95 C 5,
65 C 1 min; ¥#1: 40 C, 30s.

KA BAE T E H MR, HEAKXA
27 HHIACE =Cyssmn—Clissm, AACt =ACtusa- ACHH
WA, AT TES K AR E2 X Noggin mRNAHX
LK.

1.6 EZAEIEAH  KRURE S E 5 R M T ms
K~ R S -t B e & 42 22 12 e Noggin mRNAZR
KK
1.7 %itF ot Bl ixesEor, HdiRHAISPSS 16.0
Geih E AT KSR 200K, P < 0.05 0 2 77 3%
PER .

2 R Results

21 FRsMEBEoN  LRIEHRKR170H, 40H1EN
P . 130 KLk, Horh 10 A T, 120 H R,
R S 3 NS5, oy A 4 (n=40) TR 41
(n=40)R1¥6 97 2 (n=40). 341K MIHENG T34, ST
PRI 0B -

2.2 R BEBRARE RORALA K R ARG e BRI KR
AT B 2 06 FRZH(P < 0.01), SAEAIZAAMILL, FiBh4
HNEHIT AR R AT 2 57 0 8 25 ks (P > 0.05), WLE2.
2.3 e RBBAAEAREYE XRRETFRENYH L
o TRAHLAH L, A7 2 K R ISR 4 Ty J 5 A
HFFE:E116J8(P < 0.05); HERAIAHLL, T4l K R
AR TR W BT m RS M6 (P < 0.05), i
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I ALK R B N8 A A TR BT s (P <
0.05); A7 41K BUK B %5 BEAE16 8 i — BELAR T Tl 41
(P <0.05), JLE3.

2.4 v R BRI AR SRR AR R K R o B BR B K T 49
B ST RATAT LG, AR 2 K R el A R KT
92 FITIR W3 N (P < 0.05); SRR, Fh 4k
BRIV Bl P B PRI /K 1 AN ER 2 R T4 '8 % T (P < 0.05),
TEIT ALK BRI B P BRI /KA1 28 3 FI R 2 PRAR(P <
0.05), 55 4 )5 8F TP <0.05)—HErE:E 16 . 5
TR L, 697 LM B o R W B2 6 3 3, 8 AW i
BEAI(P < 0.05), %5 12 JAW) &I (P < 0.05), WLE 4.
25 v RBEBRAAERREE X BREEHSLEETO2
ZNoggin mRNAE A& K-F 447

251 HIBARAEEMA2 mRNA S5, iR
KB H AR AR 2 mRNAFZIE K M2 8 IF 4
BERE(P < 0.05), SRR AIA L, FH 20K SRR i
TE& KA 2 mRNAZRIE K 2 8 T4 W 2 T =
(P < 0.05), {HE|16JH#1EEAK(P < 0.05), JAI74Lk
BUBCE B B A K EE 2 mRNAZEIE KN4 4 (1 24
28 J5) T U] BT (P < 0.05), S5 L — i Pk B
8 TTHA A BTl (P < 0.05)3FH-4:5116)4, 24184k
B ETHER SEPi4iAte, wr 4RI E T E AR
AHEH2 mRNARIAKTAESJH TR 4 4P > 0.05))
W FFR(P < 0.05), HEIZE12, 16/ BIw(P <
0.05), WHES.

2.5.2 Noggin mRNA 55Xt REATAHLL , A58 4K e
Noggin mRNAZIE /K ¥ N EE 1 J8 TF 46 5t 2 2 TH s (P <
0.05), JFREEFM6; SRR, FFHALRNGTT 41K
FUBCE FHNoggin mRNAZRIE K-35 /& IS4 F8 1 a8 B2 %
(P <0.05), JFFFE:316)4; HTBI4iALL, 6y 4R
JEE ' Noggin mRNAZRIA/KFAEEE12, 16 B T
(P<0.05), @6,
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Figure 2 Changes of blood glucose level in rats of each group
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Figure 4 Changes of serum alkaline phosphatase levels in rats of
each group
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Figure 3 Changes of bone mineral density in rats of each group
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