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WE: BH MWE B RS (diabetes mellitus, DM) KRB N EESTENEIHEEMN Tk, AZE RAANBREREER
( streptozotocin, STZ)-— YK ¥ JB s 1 7 0 5 g 8 A L MR 3 A /N B STZ v 5 4% 1 AU 2 RO SR K BB AY , WREE % 1 6 45
% 8 015 % & (bone mineral density, BMD) B850, #EHE Wistar KR 3L 32 R AR 4 A (FH 8 R), X R4 . W4 .1
BB RARAA 2 BB RAMA . 12 AJE,#17 £35S 3 & W tEBE M A (alkaline phosphatase, ALP) % ¥ #1545 K (osteocalcin,
OCO)SBNME HEFENNEXRRBEMERSTEE. &8 1 HAFERFAKRALES TR (71.67 £10.61 pmol/mg. dw)
EFMEANEEL (44 £15.87 F144.8 +9.44 pmol/mg. dw) (P <0.05);2 BB R KA KB LB 555 82 (63.67 +14.32
pmol/mg. dw) IR T A MBS , A XL H ¥ £ R R M B SABERMIEIR ALP BEHE4E 1 BUf1 2 BOR R4 (89.46 +
17.8 F163. 68 +17. 83 U/mg. pr) IR 0E B & T X M 41 F1 &5 A8 4 (31. 22 £19. 42 #1 31. 62 +15. 96 U/mg. pr) (P <0.01,P <0.05);
1 B RRAKENES EHES M 3 4% (0. 1898 £0. 0263 s 0. 224 +0. 005 .0. 2374 +£0. 01132431 +0. 0115 g/cm’)
(P<0.01), & WRFABRIIRKGEEMNBFEHATA RABRFISIREANSHABERE, HILWHERHE -2
#Hit, '
XRA: BRABNESSR . B8E

Experimental study of the changes of serum calcium content and bone mineral density in

diabetic rats
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Abstract; Objective To observe the changes of serum calcium content and bone mineral density (BMD) in the diabetic rat
model. Methods  One-time intraperitoneal injection of high-dose streptozotocin ( STZ) or high fat and sugar feed and low-dose
STZ injection was performed to establish type 1 or type 2 diabetic rat model. Thirty-two male Wistar rats were divided into 4 groups
(8 in each group) , the control group, high-fat group, type 1 diabetes group, and type 2 diabetes group. After 12 weeks, the aortic
calcinm content, alkaline phosphatase ( ALP) activity, and osteocalcin ( OC) content were determined. BMD of the femur and
lumbar vertebra was detected. Results The blood calcium content in type 1 diabetes group (71.67 +10.61 pmol/mg-dw) was
higher than that in the control group (44 x 15. 87 pmol/mg-dw) and high-fat group (44.8 +9. 44 ymol/mg. dw, P <0.05). The
blood calcium content in type 2 diabetes group was higher than that in the control group and high-fat group, with no statistical
difference. ALP activity in type 1 and type 2 diabetes groups (89.46 +17. 8 and 63. 68 +17. 83 U/mg. pr) was also higher than that
in the control group and high-fat group (31.22 £19.42 and 31. 62 +15. 96 U/mg. pr, P <0.01, P <0.05). BMD of the femur in
type 1 diabetes group was lower than that in the other groups (0. 1898 1 0. 0263 vs 0. 224 +0. 005 and 0. 2374 +£0.0113 and 2431 =+
0.0115 g/cm’®,. P < 0.01). Conclusion The aortic calcium content and BMD change in diabetic rat models, indicating that
diabetes can cause calcium phosphorus metabolism disorder in rats. The mechanism remains to be further discussed.
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EFERR EONERKFOEERKAE" . U
A I G b 2 45 Eh 7E I BE A BB DUAR, R
EERFEZHRGERER, MEHLE—EHH .
AETHER, SERRIBATFESMAMZL,
BRERE—F AR B AL AR L
AR, BUE RN R mMU RS RE BTN 25
YRR o e PR LB 5 AL 0B B A R R R R
BT REMPFRERIN, AP ERHRR KRS
B E L WEERE IR A R E S & ] R B wENEL,
B FE X I PR T B R 3R 9T IR S R BT R R

1 HB5HE

L1 354 Kby ik

ZH R Wistar KR 32 H, W HR, &
180 ~220 g, N F il KESLR P 0 B4 GF
A{ES : SCXK(5€)2002-0001) , BT A K RS B 15
F=1JAJE BENLA A | BB PRIR 4 (1 B DM 41) .2
RIBERBH (2B DM 4) FARAH X MR (FH 8
R). GEAENESAXREBEME(HELE
IBE AR 28 K B # KR i 9 it 8% ), SRR AT O
LT 4G 1 B DM 4 . 3% 60 mg/kg — K P
FETEST STZ(B TP E B WE 1% ) ,72
h J5 WU E 6%, MBE B =16. 67 mmol/L SHHIRL f 3,
BEEEmE RS, ARKK2 DM A . BikE
BRI 4 B S, #% 30 mg/kg — kMW B E 5
STZ,1 RS B ER B —IK,72 h J5 0 % M8, i
{6 =16. 67 mmol/L JyBiRI R 2h , B J5 4k 4 & g & 4
FRRSE, AHKOK B . BETH S8 E
RIS, R R R R R R, B B RK
RA BEFEHERENITER - rERNZE R,
LR R SR, B HEROK

(D STZ & 7 152 BR 28 vh ¥ o 0 700 3 8¢ i
L ARIR (4°C) BERFF; KEEZR 12 h s
STZ, S G A TREKKREY, G AR 1 -2
K URKFEETHR. @ BEENE Y 1% 0 EH
B, 10% ¥4 M, 10% REBE, 5% & % %, 0.2% JA £,
73. 8% BEAR AR o I RURE B B SRR B2 R
T, AR ERFIYEREASBIER, FiEHRS:
SCXK ( 57)2009-0012
1.2 RAM525 5%

HRRAE AR (Sigma 28] ;BB ERARNE.
BERERARANE (et EEARBERR) ;B
R R & A R A & RN &
(FARERAEYHSAERAT) . HARXNS AT

B Hrat,
1.3 FEMNH

JRF % e 43 % % B i1 (JenanovAA300 ) ; XX BE X
2B % L (NORLAND, XR-36 ) ; & B 3 4 {b 4 17
{{(BECKMAN ) ; XH-6080 % y J& 5t % 5 it % 8% ;
TU-1810 % 5p0] 43 F B,

1.4 Bt BAnA il &

KREIFERFE 12 A5, EHIRE b Z 48 (50
mg/kg) BREE S YY), W7k BRI 5 ml, 53 25 1 3 ( - 40C
REFU S TAEER), WE 24 D IRE( -
20CRAFFFI) o ERIIF Y BULE E3h k2K
FAVK PBS Mk f5 , RERIMNE R ¥ 3 kA =B F
BT -80C KM GRAE R A K48 4n . BUEERE 2 -4
TEREABKBE2K ERIARGEHARET -
40°C RFFFF I :

L5 m¥ESSEENE

B £ 1 em (29 10 mg)80C T, ALK
B, 1A 2 mol/L AR 2ml K4k, 180°C#E T, 1 £ /5 il
AZEBEFK(EF 27 nmol/L B FALH A 27 pmol/L
SULH) 10 ml Z 7, B2 ml ALA 1% SUALEE 100 pl,
FET R 6 BETHEE 4227 nm B AR 6
B MEHARSE R, HRE R pmol/mg. dw,

1.6 MEMEBRE(ALP) FEHNE

BUBEESKA lem HIZHATEK, HLRB b
FW A HRENE LEHR ALP & #,
ZRAZOHIBEENEMEEA S EHTIRAE
6, B4i 2 U/mg. pro
L7 mEEHR(OC)HANE

BB EZKA 1 em B SHR LK, B0 5 R
LEBLESRRE AT Rk TR E, SRR
ZOEREENENEEAS BT, B
A ng/mg. pr,

1.8 FWENE

KRR X &8 % B, RS P43 &
PN L T T
L9 30 BR A AL 6 b T 2

L35 55 B P PR I 4k I B DR 5 9% IR LEF
RAEALRERA 2 A AL U € , & T4
RERETRI, OFRSE FEERERER
(HOP) fill & 2 ik Ml & R B 4T o
1.10 Ziil2Eabs

FHERGERUBE  irhEE (z 25) KR, #
Fi SPSS13. 0 B #AT Gt 40 0. BB RAHEE
R ZMT HE LM K ,P<0.05 HERH
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GZirEE L, 2.4 MmFERRLER
2 FR

2.1 KRR—BEHR

1 %DM AREERYE, ZHLHHE LR,
HhERR,GHA 3 ARREAXHURAL ;"mIE4AX
BAKEA TR, (A 53 M4 2 & DM 4 b & fk
BELHBER,

2.2 MESEEE ALP R OC S &L

1 2 DM H EZfk B85 & B X B4 g4
AT E 62.9% F160% (P <0.05) ;2 % DM 41 %
SREEEREXNBAMSIEASFHA G 44.7%
#142.1% (P>0.05),

1 &) DM 4 ALP 35 ¥ 35 0 BR 40 A i s 41 4 3 7t
%5 1.86 f%F11.83 £2(P <0.01) ;2 & DM 4] ALP j%
PEBON B4 A0 B 4H 43 0 1. 04 £5 A0 101 %
(P<0.05);1 %I DM #1 ALP {5 #:%5 2 % DM 47155
40.5% (P <0.05), 4 OC F B LLiT ¥

BRT®EIEL (P <0.01);1 B DM 4.2 & DM 4
MEEADEREERIENS THRA(P <
0.01,P <0.05,P <0.01) ; L% 3,

K3 MEELERHER(ZLs)
Table 3 Comparison of plasma biochemical indicators
a3 ik 1 nBES%E kL4
mmol/L wlU /ml U /ml

ogtdd 4.8510.39 51.83+10.3 20.68 £3.39
EIRA 5.58+0.35 80.71 +21.6 37.24 +6.05%4
1% DM 4 32.02£1,8244%*% 32,41 £14.4%*  39.39 111,224
27 DM # 29.6514.6522%* 56.7+17.5 32.9:7.4%

WS EALE 2P <0.05,22P<0.01; 5F A E** P<0.0!
MBEH/LHBEBELGE T EE L (P>0.05);1
M2 DM A ALP R FXBAMBIRA(P <
0.01),1 % DM 4JF&E T 2 % DM 4 (P <0.01);1
BEDMABHEHE R TX B4 (P<0.01), 05

FsE L,
1 EHHEEAR AP SR OC S BAEN (325 1 FAGHF2 B DM AI(P <0.05); Lk 4,
Table 1  Contents of total calcium, ALP activity, x4 Jﬂl?‘%é{tf‘é‘ﬁ? W (z+5)
and contents of OC Table 4 Comparison of plasma biochemical indicators.
31 E& R ALP % # oy g o 145 mESE [it ALP
pmol/mg. dw U/mg. pr ng/mg. pr mmol/T. pg/L IU/L

Xt R4 44 +15. 87 31.22 £19.42 0.41 0. 09 PO 2.36 £0.63 0.61 +0.27 28. 61 +10.46
Risd 44.8+ 9.44 31.62 £15.96 0.32 +0.09 Eigd 1.85+0.63 0.86 +0.29 31.03 £11.87
TR DMA  71.67+10.61°*  89.46 +17.822**0.53 +0.20 1B DM 2.53+0.78 1.37£0.2950%130.57 £2], 4800 %*
2RIDM4 63.67 £14.32 63.68 +17.83%*40.43 £0.12 2EIDM 4] 1.8840.63 0.9720.28%  87.29 £22. 7900%%Aa

Y 5 AL B A P <0.05,%% P<0.01; SRS K> P <
0.05,**P<0.01;5 1 % DM A H#, 4P <0.05
2.3 BEENELSR

1 B DM 41 B & 3 B 3 13RI (P <
0.01),1 &Y DM 4 MR M & % B H b 3 LB REAR,
G2 F (P >0.05) ;A4 M2 & DM 4
oA A HE B R A BT A X%
FEF(P>0.05); %2,

2 EMANRBEEELE(g/em’) (2 ts)
Table 2 Comparison of BMD between the

{femur and lumbar vertebra

45 BEBEE B
Xt HR 48 0.224 +0. 005 0.1102 +0. 0063
HiEA 0.2374 £0.0113 0. 1324 £0. 0092
1 % DM 4 0.1898 +0.026344**440,1058 +0.0119
2H DM A 0.2431 +0. 0115 0. 1379 +0. 0105

E: 5 EARBSS P<0.01; SEIBALLE **P<0.01;51
B DM 4k 44 P <0.01

W SRR A2 P <0.01;, SEIBH L * P<0.05,** P
<0.01;5 1 & DM 4 H$,* P <0.05,44 P <0.01
2.5 IMAskedlgs R

2 DM AMBEHM =R FHRA(P <
0.05),thBHEE T 1 B DM 4 (P <0.01) ;2 ¥ DM
HAMERHASEEMEY S THEBA(P<0.01,P<
0.05),2 2 DM HAARH R & T 1 B DM 4 (P <
0.0 2 DMAMK I FEREARS THME=4
(P<0.01,P<0.01,P <0.05);2 % DM 41 Ifi 7 {%
FEREAS THM=4H(P<0.01,P<0.05,P <
0.01), BIRAT & FXHBAM1 & DM H (P <
0.05); 0% S,
2.6 24/ BIREMRKIER

1R 2 %4 DM 44 PRE%5/ WLEE 3 8 F % IR Fn i
JE41(P <0.01) ;1 &I DM 21 JR 8%/ WL BT 55 T % B 40 #0
BB (P <0.05) , W& F2 & DM 4 (P <0.05) ;1
%I DM 4 JR HOP/HLBF & T Xt A M E A4 (P <
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0.01), L& F2 % DM 4 (P<0.05) , &6,

£S5 MEFBLB(2s)
Table 5 Comparison of blood lipid levels

' H =8 50 [ R HEEREA REEEEAQ
A5
mmol/L mmol/L mmol/L mmol/L
pogiit::h 1.28 +0. 16 1.69 £0. 11 0.66 +0.07 0.28 +0.01
Hiea 1.53 £0.29 2.38 +0. 462 0. 64 +0.08 0.51 0. 132
1B DMHE 1.14 £0.31 1.56 +0. 18* 0.74 0. 16 0.31£0.02*
28 DM 4 1.89 £0.38244 3.39 £0. 6924 % %44 0.90 £0.2188**4 0.67 +0.1540%44

B 5N BARKELP<0.05,%2P<0.01; 5SE IS4 L * P <0.05,**P<0.01;5 1 # DM 41 tk4%,2 P <0.05,44 P <0.01

6 24 h REMIEINLE (% £5)

Table 6 Comparison of 24h uric biochemical indicators

#5) R/ LA R#/UE R HOP/LAF(g/mol)
X RE 0.48 £0.17 1.8410.15 1.17 £0.36
Rled 0.54£0.15 1.88£0.20 1.1510.43
1 M DM 4 1.44 £0.1924%*  4.00+£1.52%*%  2.32:0.4280%*

28 DM 4 1.42£0.1544%*% 2.2740.74% 1.67£0.27%
W SXBAL L 2P <0.05, 24P <0.01; 5RAEHLE *P<0.05,**

P<0.01;51 B DM A &, AP <0.05

3 itig

BEEANMEFEKPHES BRANKERE
LA K EE08 SRR WA RBEN =
KIEMGRERR, CRASHRENEE T EME,
3% B BB FR 5k 3 (IDF) 2011 4R R A6 9 SE T SR B
7, RERNE R R ABCR 3. 66 2T 2010 AE 4L
HEEER  RERAERRHBREN 7% , 8
FRBE ML 9000 77, Bkt A — ¥R K
B, BEFABRBERHEERIGAFERR
o WKL, MEHAMERHEREERKEES
FREMWARERA, HEEHYEZR R LFE
WY B AR R 1 B 2 RO RRR R R
. ABRE S — WA B ES STZ f i fg
FEBREEM LR RES STZHS KRR
2 BB PR AL, VR 5 19 B PR AR B ol
HERMBERENEWL,

3.1 KEBERRE RS & K HE R

AL & 08 PR 3 W ) o T8 L e Y R B9 O
BREESAKRIER 2 I STZ &, de v
WS B4, SR A MK, FBMKRSEAF
A TR 8 R | B RR s ™
ARBRFEEENENFESELAR, AaAZETS
A2 MAEKF B B b T, H R A IZ M R AR,
BEA/NAE STZ, TTRINEH 2 MBERFER",

ABFF LR A WE DM K BRI 9 0 8

ThE, ORI, Sk 2 B DM KA B B B
5%, FoR EAS AL 1 BRI 2 B DM 44 i ¥4
RERE I FH S, ULV = R s MM 8 A R R A
FERER BTN BE %

3.2 BRFARLESS ERSAFENNEL

LA R AR R b RV, B
MEMTFRRKEREW L. AL R,
B R B B RERE AL B I R AR B R
RN RS, R RO NG R R
WEERKRERZ - XA PEELEE LT
WRBAAKHE N EEREE, TRE IR
AFRRRSEEERR". ENESLIPER
g 91, LR R, e U R
1 B B LB

ALP 50 4 R 91 54 M0 A0, ot 40 M B
B RSB RY , 5 0% B L I, OC
R R IR, BTy - RES AR
BEFK, AT ETORRM R0 ES L RE
B, B SRR IS S UHTHE", S
BBTIT I — 2 B R, R4 B HILE OC K FBE
WEEE BE T, P EE N BLE OC k¥
98 8 TR M 5510 , 0C KV 55 L 45 4k o
EEOHEY, A, EAIEENFERBAR
(e B LB B A o 5 4 3T B, T ELZE R I
B R B AH EENER,

AFFT AR B K B 12 FIJE,1 % DM
Sk B & & B T B4 (P <0.05),ALP
V01 B TR AL (P <0.01) , 9k BUL%
WAL, 2 % DM 41 3 3B4S4 BIR T , 18 5 %t
W B S 222 5, 2 ALP ¥ f 00 F 4 JE 41
(P<0.05), {EF4LER OC & & %&H B2k,
VBSR4 R, PR DM A B AT LY I o 45
S EL 1R DM MR ELENHE, BT
FE 4 IR, 5B 945 4L B A 4 ALP 3 H
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FreE, BEBEAGEY OC S REAHANEE
o

3.3 BRBARBEEHEN

C AR BN, 1 B DM 4B EE W B R4

REAR (P <0.01) , JBEAE & o B 0 MR A o PRAIG (HL
it 2R (P >0.05) ;2 B DM 4 07 5 4 B A
BEEEEEMBHIFT - EBENI G, BXE
EEF(P>0.05),

3.4 KF LR RAESE IR H AL R HF X

P ERHEAEHIEELEHEEYER
MEHE, T _EFKE ENHABERERSR
RItETR . TEABTTEH RE T A8 17 224 1§
ALP FB 45 5 IR B & R Wi 16 45 0 2 K 32 R
®m,

ALBF 4 AGYNMFSTRESESEER
(P>0.05) ; REREFE A IEAR M & ALP FIF 5 R
FE1E DM A2 8 DM A7 FXEA(P<
0.05,P <0.01) ;i BRI I8 45 )R HOP/ YLEF 4
HIFR T X EA(P <0.05,P <0.01) . KRN
ERMBRRAEETERABENRERK, hT85
BRABMMEL #MFHLESSRAIHERE
B, BAE RN R B — B WA BRI,

A 53 Ay W TR0 PR 7 I PR b B T Bl A 96 9T 4R
HT — R ERFRITH
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