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Effects of hyperglycaemia state on bone formation and resorption and bone mass density YAN Xico-dong,
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[Abstract] Objective To investigate an effect of the impaired glucose regulating in different stage and blood
glucose level on bone formation and bone resorption and bone mass density. Methods The level of plasma glucose
(BG) and HbAlc, serum osteocalcin ( BGP) , urine deoxypyridinoline ( DPD) in 148 cases with type 2 dishetes
(T2DM),30 cases with impaired glucose tolerance (1GT) ,30 cases with impaired fasting blood glucose (IFG) were
assayed. Bone mass density (BMD) at lumbar vertebrae, hip and forearm were determined by dual energy x-ray ab-
sorptiometry( DEXA). These results were compared with S0 healthy cases ( Control) at the same time. Results The
analysis of variance in four groups revealed significantly difference on Ward triangle and 14 BMD( P <0.05). The
level of BGP in serum had a decrement tendency in Control and IFG,IGT and DM groups. DM was significantly lower
than Control( P <0.05). The level of DPD/Cr in urine had an increase tendency in Control and IFG,IGT and DM
groups. IGT and DM were significantly higher than Control (P <0.05,P <0.001). The analysis of variance in four
groups revealed significantly difference on the level of DPD/Cr in urine (P <0.001). BGP was fall-off following the
level of HbAlc increase. DPD/Cr was increase gradually following the level of HbAlc increase. Conclusion Bone
resorption in IGT is higher than healthy group and had a negative balance in bone metabolism, BMD is lower than
healthy because bone mass loss increase. Bone formation and BMD in diabetes are lower than healthy and bone re-
sorption is higher in diabetes. The level of blood glucose is favourable control to make for decreasing bone resorption
and bone mass lossing. The pretreatment for osteoporosis ought to begin on more early stage in impaired glucose regu-
lation,
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[ B RE A A R R ; Tt B Rk 2 na 2 12
B AR IR AR B B A B R R, AR R A MY
B, B A R, B A AR Y B A AR,
SEERBEM, R, b FERREEFERS
EREY B R SIEARET SRR BAR
e BRI EER TR, BB, BT EE
W AERER RS REE RS RRARERE
A SRR ERFAARBERANTE, BER
HERBS BEABRRKFEER, BEHE T,
BAF M ERHER T A - SBRRE, BAR
T % i 8 7K S . 70 0 o U0 A 25 AL i 32
B) 3B A RKER K ERMLEDAAR
B, (o E B PR R (2007) ) 42 w42 6] B AR
HbAle $HI7E 6. 5% LATF , 25 I if % F0 48 J I 32
K451k <6. 1 mmol/L 1 <8. 0 mmol/L, i #F
b S BRI A B TR AR N T E
.
1 #MREFE
L1 BIRXMZR
LUl SEFS41(DM) 200301 ~2003 - 10 &R
FHEBTHI B H 148 ), 4 1% 40 ~60 %, F 1 (52.56
+5.48) %, 5 78 B, 4 70 i, BE SRR L AN ~
22 4, WMWK EE ADA LR = I L
B=7.0 mmol/L, &5 2 h fii=11.1 mmol/L £ ¥
% DM, I #%=5.6 mmol/L <7.0 mmol/L 2
BIFG,OCTTEG2 h M ¥ =7.8 mmol/L < 11. 1
mmol/L £ i 3 IGT, Control #H: 25 I Ifl ¥} < 5.6
mmol/L,0GTT &)5 2 h i ¥ <7.8 mmol/L, Fif
BFFExT G HERR B R AR PR B BR B BRI, B K
b, 2R R SRR ERINEY
Fo ()REE B M KF5HK:A H 50 6,5 25
1,4 25 B, 2K 7.0 ~10.0 mmol/L; B 41
48 5], B 28 #l, % 20 7, Bk 10.01 ~ 15.0
mmol/L;C 4 50 ), B 25 &, & 25 B, MWK
15.01 ~20.0 mmol/L, (2)#R#E HbAlc /K434
D 44 28 #5, 5 18 &, 4 10 4] ,HbAlc 34 <6.5% ;E
46 32 4, B 14 %, & 18 £, HbAle K 6.5% ~
7.0% ;F 4 40 i, B 26 ), #r 14 4, HbAlc H

7.1% ~ 10.0% ; G 4 48 4, B 20 %, % 28 4,
HbAlc 347 10.1% ~15.0%,

1. 1.2 #EpEESRA(ICT) 30 &, 5 15 #i,
415 4] 4E 8 40 ~60 %, F-1(49.36 £5.28) %,
1.1.3 ZHEmBZHAEG) 30 4,5 15 fi, &
15 4], 4E 84 40 ~60 %, F34(48.31 £4.20) &,
1.1.4 {2EEX B4 (Control) 50 %], 5B 25 6, &
25 4], 4E % 40 ~ 60 %, -H4EHD (48. 11 £4,58) &,
1.2 BFRFE

121 m=HmB(FBC)MiE ZA8hUESHE
FEER Bk BT BE % K, %5 2 h (LK (PBG) : OGTT
(75 g BEHE) J5 2 h R ML P g% K, BRI
SR E M

1.2.2 BHLIT£0 % 15 (HbAle) flisE
WE AR AFRIAN &,

1.2.3 BHE(BCGP)WE MAERINE, REHM
EZH EARARIRNA .

1.2.4 JREZEMEiERE (DPD) M 2 REE I
E,EEFEARRNE, RUE(Cr BEIE) .
.25 2REH EtRFHMAERRH <5,
HIEIZRRE <10% , $rAs B BRI 7 s« IR
FRAT RS KB RBULGRA, frd & -50 C
1.2.6 BEFEME FRIEE DMS ARA4FH Ch-
allenge £ 5 W HE X 285 % BN, W g BEHEE AL (L2,
13.14) , #%(Ward =f8, BB B, KB F) /08
(33 T ) B % BE(BMD)

L3 it HERBEREEL(R )RR W
R ELBOR A ¢ K3, BB HLBER F T 20047, P
<0.05 WERFAHRW B ML ERA
SPSS11. 0 RS 3f

2 %R

2.1 Control,IFG,IGT, DM P4 4 JE # iE i F1 8%
BMD B R E 51T o

2.1.1 5 Control 4 H%%,IFG £ 12,14 & F Con-
trol £ (P <0.05) ;IGT A K5 F & F Control 44 (P
<0.05); DM 4 BB F. 14 & F Control 4 (P <
0.05),

2.1.2 IFCH5 IGT A%, £ &AL BMD £R X%
Git¥EEN(P>0.05),

2.1.3 IFG#45 DM A%, 12,14 B & F DM
#H(P<0.05),

2.1.4 IGT 45 DM 4 L, &% BMD 7K
GitEEX(P>0.05), Rk 1,

BB
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# 1 Control IFG.IGT.DM ¥4 41 JE 4 I A o ¥ 25 BMD H.#% (3 +s,¢/cm”)

4 3(n) BrE Ward = RET B2 b 3 T4 B4 Ef

Control(50)  0.8343 £0.0991  0.6636 £0.1381  0.7516 £0.0955  0.8037 £0.1322  0.8533 £0.1371  0.8734 £0, 1254
IFG(30) 0.8624 £0.1204  0.6356 +0.1826  0.7713 £0.1421  0.8974 £0.1242*  0.9110+0.1350  0.9587 +0. 2363*
IGT(30) 0.7876 £0.1440  0.5818 £0.1913  0.6782 £0.1640°  0.7726 £0.1879  0.8188+0.1922  0.8912 +0.2852
DM(148)  0.8019+0.0983*  0.5956 +0.1220  0.7401 £0.1027  0.7600 +0.1307>  0.8029 +0.1103  0.7993 £0. 1096**

i : 5 Control H H,4%,* P <0. 05,5 IFG 4 H.4%," P <0.05

2.1.5 MAEFEDFTER Ward =F 14 2RE
Gt R (P <0.05), BASRFEF.12.13 3

REGIHZEL(P>0.05), BE2,

%2 Control IFG.IGT.DM W4 M| E# foff 4 BMD ¥ £ QW& &

PR Ward = KEEF fE2 A §83 IEfr B4 AL
F 1.689 2.982 2.265 2.411 1.331 2.960
P 0.168 0.031 0.080 0.066 0.263 0.032

2.2 DM.IGT,IFG, Control £ IfiL}& BGP. R DPD/Cr
R T EMTER
2.2.1 BGP 7KF7£ Control JFG.IGT.DM 4 2 i 8
¥ DM A B E K FXBA(P <0.05),
2.2.2 B} DPD/Cr 7K#E Control \IFG.IGT.DM £
B3B8 IGT 41F DM 41 8 %% T Control 41 (P
<0.05,P<0.001), WFE3,

%3 Control \IFG.IGT.DM W 4 1z 3% BGP

J& DPD/Cr H. 8 (% ¢ 5)

H 5 % BGP(ng/ml) SR DPD/Cr
Control 4 50 4,21 £2.58 28.96 £24. 83
IFG 41 30 3.88 £3.31 33.09 £26.71
ICT 4 30 3.58 £3.55 55.95 £53.4*
DM 4 148 3.23 £2. 68° 62.87 £33.51%

BHRERTFIT#EL(P>0.05), BES,
k5 BEFAEZEH DY AFZEQF BCP
J& DPD/Cr B2 (% +5)

A 1% BGP(ng/ml) R DPD/Cr
Adl 50 3.096 2. 688 43.645 £26. 682
B4 48 3.088 +2. 488 47.434 £30.523
c4 50 2.605 +1. 465 49.550 £37.230

B« 7% BGP.JR DPD/Cr K= 4118 thd%, P 1 >0.05

2.3.3 =4l ESW BR M BGP #15K DPD/

Cr KFERTGRITFEX(P>0.05), R&K6,
6 BEMZMIEZAETEMER

BGP FK DPD/Cr
F 0. 681 0. 849
P 0.508 0.436

#¥: 5 Control 41 H3%,* P <0.05,* P <0.01

2.2.3 WAFENTBARTER DPD/Cr K ¥ £ 57
BHITFEREN(P<0.01), &4,
#4  Control IFG.IGT DM ¥ 41 i i1 #% BGP

& DPD/Cr § £ 247 4 &
BGP BR DPD/Cr
1.710 5.589
0. 165 0. 001

2.3 WEIRHA R 2 M B K F = 41 1f 3 BGP. R
DPD/Cr W R £ T4 R

2.3.1 & BGPKFAB.CZHR AR, H
HEIEFEGITHFE (P >0.05),

2.3.2 JRDPD/Cr/K¥ A.B.C ZH B HMEH,

2.4 HERR# AR HbAle 7K F 4 fl 7% BGP, R
DPD/Cr o B 22 5 Hr e S1
2.4.1 [ BGP 7KV Bikifb I £1 5 7K i3 38 %
TR BARZER L HHE L (P >0.05),
2.4.2  JR DPD/Cr 7K it 4k I 41 3 1 7K S 3 446
ZE R HELE E\F.CHABER FDH(P<
0.05), W&,

%7 R % FE HbAle A V0 4 fn # BGP

J& DPD/Cr W, %5 (% 3)

o B BGP(ng/ml) IR DPD/Cr
DA 28 3.97 £3.51 30.24 £60. 03
EA 32 3.28 £2.05 40, 45 +22. 34*
F4 40 3.25+2.91 47. 47 £30. 46*
G4 48 3.2212.64 53.32 £27.93

.5 D 41k, P<0.05



. 832 . Chinese Journal of New Clinical Medicine, August 2009, Volume 2, Number 8

2.4.3 AR ESH BN MEEBRKFER
T8 X (P >0.05) R DPD/Cr KFERH
Giit¥BI(P<0.05), RES,

%8 BR%HbAlc WARFELHHER

BGP J& DPD/Cr

F 0.341 5.303

P 0.796 0. 003

3 i

3.1 FREBER R ASN S 35 00 B R R
HISCIRHIR L < 15mmol/L FIMEVE H1E LA 41 HE
BEREYAE B ERAMEER; <10 mmol/L FHH
W R 4H B 4 BGP Akl /E s B 0 a1
AT 2 FIBR BE R < 15 mmol/L, 5346 55 {62 Bkt
ZHBYKEN <10 mmol/L, BUELF 4 E 5K
RITIE, < 10mmol/L ¥t BF MMV VBN FRL B 40 L 35 7
oL B3 HA R ER M E e, XA
FEIMG PR b B R K 0 PR B A I I K P R e
10 mmol/L LAF 7% H] e 4% | SR X ¥ SR m B B 3
RIEMEED

3.2 SR ZHMOARRE BB FIE BRI R
MEEENZWWA, E46FRD, RIKBXE
ADA [f %12 W7 s ¥ 22 57 70 4 A\ B ( Control 41, IFG
4.IGT 41.DM 4) , Xt B M BRI IEIRUR &
FREHTHE, SR ER, 7 IGT B & BMD K
TF Control 4, DM K B2 BMD & %1% T Control 4,
B 4545 1 1 B 45 & /K F7E Control | IFG, IGT,
DM 423 W %, DM 4 B ZE KT Control f (P <
0.05), BWRIIEHH R DPD/Cr 7K FE7E Control \IFG,
IGT.DM 41 B %, ICTHM DM HEEH T
Control 41, R/NHEE N1 ZH M3 &, BIE BUIE
RZ#HFRmAEREIERZHEN, b TFERRE
mFAREE, BEMERTEES,

3.3 FRAZHEMEKESEER. BRI NE
B F RS AR, 7E 8 DR 4 P AR 4 2 1 il K R
R AB.C ZH (A S HEIMMKERN7.0~10.0
mmol/L, B # 1fii 8% 2% 10. 01 ~ 15.0 mmol/L, C 41 fl
¥4 15.01 ~20.0 mmol/L) , H 7 FIFMEAR R
f5 B K5 BT SR B AR S . 45
RER, NEBHEKFEABCZHERRBH
#EHAREREREESR (P>0.05), K DPD/Cr K
FE AB.C ZHEREHY BAMER T LT ¥

FEN(P>0.05),

3.4 #i#E HbAlc /KF4rH D.E.F.G M4 (D 4
HbAlc 9 <6.5% ;E 41 6.5% ~7.0% ,F 7. 1%
~10.0% ,G %4 10. 1% ~15.0% ), H1F HbAlc &
BOEH 2 ~3 4~ B B K, B, X—F5 R
FREEMERERENE W, HRERER, R
DPD/Cr /K FHEBE L I 21 B (7K b 3 F i
ARILFLEF.CARERTD A, MBERKTHE
Bk 41 9K T R, AR R B E
25, UL BT IS ] (HbAlLc <6. 5% ) X B>
BREA RIFHEPER.

3.5 SR EE SRR N B T IRA 5
BIfE R RIPLIA Gk & TR L RS R E I ER
i, HAFARE LTI FEAILTE.

3.5.1 HIMEENER KEEMEAT™ETIEZH
BHALAR Y (AGEs) ,AGEs Al {E I T LR 411
FE K AGE &M | 7oA 53 & W40 F 40 1 40 g
A E-1(IL-1) HARMN E-6(IL6) , X EHME F
N BB R R E T, R A
R B B IR A (R e B AR MR AL, S B
ARRTEHE, BB R .

3.5.2 BEMHHRSBUREHMIEM B
FIEBBHAR, 5. B SEH . BRm A
& M R BB FROE HERE 3 i, IR 5 B FE B
FHBHA FANVER S B BN ERY, MEFLER,
VLR B BRI E R TG, BIRRRE TSR
S B RE R BE (PTH) 43 W5, (B Rk
#in, WALRITLTERBELEFZERIESE
FEERY, K 8RR AT U SRR3R, 4
PTH 433890, % & B 35T,

3.5.3 BSEEARE 1 RERKEERES
BB SBEREEXTHRZHER,2 BIFRFEERF
ERSERRAESEANAR, B RERRR
BB R RHSEHRER R ERR TR, &
BB, BRI, S A5 RS ERSE
RHEFREARARIER BRERZERFEAR
RHEEARTEE, BEE S BB, RSWHT R
& 4114 i BGP,BGP K F F & BRIk X T & E
B, BEEHE TR

3.5.4 5EREBAXNAREFHER BER
BERMBREFE -~ LAREFERARERE,
T EREAMBERERTER, XREEREK
EF-1(IGF-1) 7] gy B 40 A ™= 4 3 LA & B w7 A
RO B A A B R R, i [ B R A
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AR, BB R B, R R R, L1 A1 IL6,
B R SEE F o TNF-o) 4E A TR B GG - 4972
BB, R R B AR S SRR, &
HATHE MK (OC) BB HMAT AR E AR
(OB) MIE MM EEE % NOS £ 3=/ T2 (W2
SCHI.nNOS; % 4 B INOS; 1 2 58 cNOS) ) {HL 1A
iNOS A ELAY NO e . B Axt &R ™
HER R — s A F IL-1 \JL6, TNF-a . E WG 408
£ HRMHE T (GM-CSF) b ERKEF-B(TGF-B)
BiEEEBE OB B 0C i) NO KFELEHEA
AT M AR, — W B REARK
B NO R4EH OC E¥ BRI & B &4
= NO AR ZUM Hl & SME SR OC FIE IRk
%3, 551 IL-1B, TNF-a BI& K OC #: B R,
[ERt, NO 48 o — R34 A7 A0 &F I8 35 Y R
SRHEHROEATEREER. BRRRELE
NO KRR B EAMERBEKR, —RANE
Wi R R, % NO K EAEEERESIAR, vH
P T R . R BRI B E I NO
K548 BMD 2%,

3.6 ARSI SR 40 ~60 3,4k
EELTRETFERE, BREERETREKTE
R, BFEERATE, BEEHER, HELH
REZHERER, BAEFEREE, BRENEE
REZFHFHHENEHARMHA—FME, AT
PR ML SRR, BMEZE s iR AT M B (IGT) ,
EREHEENE FER4KE, BHEEOREY
AR, AR A AR 2 3B B B R B
BT TBIRTT RALEM,
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