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#z G 2 BERREE B RIEREYMS
HEL M 2T & B 7K F B9 HE K14
k&, TE4E, &, IAEFE, XN, ARF, 25, L4EH
(B — NREREN 2 WE, &8 230061)

[ ] B W44 528 B IR I% (type 2 diabetes mellitus, T2DM) & & 5 #5Hbr &Y (bone turnover
markers, BTMs) 5k M 21 8 H (glycosylated hemoglobin, HbA1c)/K MR R, 4387 @ M4k
XA AR RN ik 016 112 A B AL T — AR EE BN 7 W RHIIR /Y s 9 26 22
JGT2DME E HIFE R4, WIEHbALK 4 HAZ (HbA1c<9.0%) 32 FIBZ (HbA1c=9.0%)
2719 . Hﬁﬁﬂﬁ?ﬂI‘E—i]Iﬂﬁﬁﬂ'ﬁﬁﬁ%ﬁ%ﬁﬁ%(procollagenIN—terminal peptide, PINP), R R
CAR U AR K (type T collagen protein C-terminal crosslinking peptide, CTX) KA RM2ESR,
XTBTMsHEATAE M HT . 58 BAIPINP, CTX/K WML TAZA, 2% %6 %355 L (P=0.022,
0.020). Pearsontf ML 45 B8 . PINPSHbALCE A (r=-0.435, P=0.001), CTX5TCH
T (r=-0.321, P=0.013), 525-F24E4: D (25 hydroxyvitamin D, 25-OHD)%: IEA]5(r=0.278,
P=0.033), HHbAlcHEFiAI(r=-0.390, P=0.002), Z3%ILAPINP K CTX MR8 40, LAl IR A A4 4k
Febroh AR R, HEfTZocZk bk mIa, RO HbALGHE AR5 2, HHbALCK P8, PINP X CTX
EHHAK. it: AR T2DMEH A HbALK I &, IR MU B WS4t /b, 1A B e g K
FEA
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Correlation of bone turnover markers and glycosylated
hemoglobin in postmenopausal women with
type 2 diabetes mellitus
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Abstract Objective: To analyze the correlation of bone turnover markers (BTMs) and glycosylated hemoglobin (HbAlc)
in postmenopausal women with type 2 diabetes mellitus (T2DM). Methods: A total of 59 postmenopausal
women with T2DM were divided into group A (HbA1c<9.0%, n=32) and group B (HbA1c>9.0%, n=27)
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according to glycosylated hemoglobin level. The differences of procollagen I N-terminal peptide (PINP) and
type 1 collagen protein C-terminal crosslinking peptide (CTX) between the two groups were compared, and the
correlation analysis of bone turnover markers was carried out. Results: PINP and CTX in group A were lower
than those in group B, the difference was statistically significant (P=0.022, 0.020). Correlation analysis showed
that PINP was negatively correlated with HbAlc (r=-0.43S, P=0.001). CTX was negatively correlated with
TC (r=—0.321, P=0.013), positively correlated with 25 hydroxyvitamin D (25-OHD) (r=0.278, P=0.033), and
negatively correlated with HbAlc (r=-0.390, P=0.002). Multivariate stepwise regression analysis showed that
PINP and CTX were all affected by HbAlc. Conclusion: With the increase of HbAlc level, postmenopausal
women with T2DM decreased bone formation and bone absorption, and decreased overall bone turnover. By

actively controlling blood glucose, it helps maintain bone turnover balance and improves bone quality, thereby

reducing the risk of fracture.
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B A T A 2 0 O RN B ik, B IR
IR SRR AR RN, AT 2 0 A R R A
N2 1 ACHE DR 8 o DR J8 8 B BT A
14 % 995 2% B 78 T AR DR R L R SR BLREX
2 B L GE AL RE e wem =y A2 Ak, ANRESE 2R
RE TR, WK AR S Y (bone turnover
markers, BTMs)ﬁgﬁzTﬁg%fﬁlﬁjﬂgﬁﬁf, PFA7
BT R B, 428 )5 2 OB R (type 2 diabetes
mellitus, TZDM),%%Eﬁ%ﬁ@ﬁFﬁﬂggﬁﬁﬁﬁ
WE, 2d B AL Ba r B A AR, A0F5E IR
Y22 )5 T2DMEH , MAEHbALCK V4T 734,
3 M R AR X6 B I b s 0 TR D 2 A i I
(procollagen I N-terminal peptide, PINP)&%W[&
b 2 W) TRY I I 2 1 C K g SE BK JIK (type T collagen
protein C-terminal crosslinking peptide, CTX) M5
Wi, PRITBTMsTE4L 4 5 T2D MR 3 8 0B 44 Bl 16
Ty S

1 XM&KE57%

1.1 &
PER20164F 1 2 12 H AE A B 28 — N R B B
N o W BHE BE B SO 46 22 J5 T2 DM R o 8 A bs
e BT BE AT A 19994E WHOME R i 12 Wi b i
JFEFRIERE A . HEBRAR I 1 BB R (type
1 diabetes mellitus, T1DM) 5 HAb4E#K 2 A IR
o . G R SIRE R e H At e A Y 5 e (HR
R 2% R T e T HERE B 2 KRR T R ) L
52 B A0 25 W (T IR R B . U TR £ 45 ) %
KWIEMNA R B . HHbALcK W B F 2 WAL
(HbA1c<9.0%)321, B (HbA1lc=9.0%)27%i.

type 2 diabetes mellitus; postmenopausal; glycosylated hemoglobin; bone turnover markers

1.2 Fik

Jir A 2 E T =S IR A A JE K L,
B TE oA, RN, 2 EBECKMAN DXC
8001 4> [ Bl A= Ak 43 B A4 I 25 1 B (fasting
blood glucose, FBG), TG, TC., f#[EBIO-RAD
D- 1070 5 FR W AH 43 A A % HbAlc, ELISAVL I E
IR 55 B 9 &K (parathyroid hormone, PTH), 25-¥%
44 ED (25 hydroxyvitamin D, 25-OHD), PINP
M CTX,

1.3 GitF 4

HISPSS 24. 058 A8 AFHEAT 0 Hr o THRBOR
AR 22 (3 +5) 2278 o W20 1) 49 250 L 5
SEAEAR RS, IE A7 GORMH G 23 B 2R il Pearson
FACAE 3 B, 1A 23 Mok 2 e ek [l )3 . LA
P<0.05 N 25 H gLt o

2 /R

2.1 P E IR &T#HL B
WAl 4FE . BMILI 22 R L4 i 228 X
(P>0.05, 1),

2.2 MARENIEIRILE

W4l TG, TC, PTH, 25-OHD K % 7
TGt E X (P>0.05), BHFBGK Y& TAH
(P<0.01, #2).

2.3 W4HE BTMs Eb3
BZPINP, CTX/K VL T A% (P=0.022,
0.020; #3),
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FT1FABEIGKERER(x +5)

Table 1 Comparison of clinical data between the two groups (x + s)

415 n G BMI/(kg-m™)
A 32 57.3+7.6 253 +43
BZH 27 56.9 + 8.3 23.8+3.3

2 T ) AR LR 5 5)

Table 2 Comparison of biochemical parameters between the two groups (% + 5)

26 5] n FBG/(mmol-L™") TG/(mmol-L™) TC/(mmol-L™") PTH/(pgmL™")  25-OHD/(ngmL")
A% 32 8.18 +3.22 2.09 + 1.30 512+ 1.54 28.12 + 16.13 15.18 + 4.79
B4 27 13.08 + 6.11* 2.52 + 1.60 5.36 + 1.08 23.83 +10.81 14.53 + 3.99

HAH A, *P<0.05,
Compared with group A, *P<0.05.

R3 WAEBE BHEIARTWELR (x £ 5)

Table 3 Comparison of bone turnover markers between the two groups (¥ + s)

ZH n PINP/(ng-mL™") CTX/(ng-mL™)
AZH 32 32.39 + 4.56 0.31 +0.03
BZH 27 29.83 + 3.58* 0.29 + 0.02*

SAH LR, *P<0.05.
Compared with group A, *P<0.05.

2.4 tHXSH

1E 25504 %8 B R F Pearson AH ¢ M 23 #1445 3R 4
7~ , PINPSHbALcCHE MK (r=-0.435, P=0.001).
CTXSTCEMAMK(r=-0.321, P=0.013), 5
25-OHD & IEMH 56 (r=0.278, P=0.033), S HbAlcHE
A (r=-0.390, P=0.002; #4),

2.5 ZILLMEEINH

SHIPIPINP R CTX M HAE&H, LRI
K KA FE b B A2 1w, dEAT 2 o0 2k v B 2

Mr, @58 HAHbAL1HHEA BT, HiBeta
%, HbAlc/KF#E, PINP K CTXH %
(#£s, 6).

R4BIMsHEXE RS
Table 4 Correlation analysis of bone turnover markers
. PINP CTX
RN ER
r r P

FBG -0.135 0.307 -0.189 0.151
TG 0.202 0.126 -0.064 0.627
TC -0.064 0.632 -0.321 0.013
PTH -0.066 0.620 -0.213 0.106
25-OHD 0.234 0.074 0.278 0.033
HbAlc -0.43S 0.001 -0.390 0.002
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RSHIMPINP ) & B 2 M 3 )3 55 4
Table S Multiple linear regression analysis of PINP and HbAlc

I QE| B SE Beta t P
HbAlc -0.766 0.210 -0.435 -3.643 0.001
W 38.217 1.987 — 19.231 0.001
x6 #MCTXH & EL T4
Table 6 Multiple linear regression analysis of CTX and HbAlc
TiH B SE Beta t P
HbAlc -0.005 0.001 -0.390 -3.201 0.002
W 0.346 0.014 — 24.697 0.001
3 T products, AGEs)TEfEIN M -E A2, &b

B  — M B R R > B U
HNEE R BEIR | IR 5 T T 5
B PR A8 P T IR B 2R 4 X B R Bk = 5] R
EHEE . IRPABEREL, 85, B BEERCEILR
AR B i S Bl 0 s s>, RS AT R
Bifs . HATIACHTIDM AT BEARA %, S 80H i
EEAA™, T2DMX B L A AR AE A e, H
T2D M B 4T XU B 8 18 ), PR o e et
R E A RESC & M T2D MR 1Y i i o
BT M5 4 414 B i AQHE (00 il 5 5 080 7= 90
AR P A B Tl A A8 1 A TR AT 23 B 2
PR E WCRR R, I A R A 3
BB SN A = 8, R B O R AT B
W AR (9 A = o e A I I Y P BT Mis 19 7K
ST RS R 4 2 R K R K PR AT
JRURE

PIN P AR 20 5 B J0 6 1) 1 8 e L
2 A =, R BT R R B 5
Wi /I HAS 32 30 BTS2, 2 S IR T A o 5
Fe R FERRT L CT XM A0 A W
T R 0 R S A i A, O R TR ) L
B o T3 W AE {44 22 IA 4 T PINP I
CTX/KFREAF AL, S0LITIRBE W T, 70%
J5 BT . MAET2DMER#H P PINP L CTX 3%
RFIEH X L], H5HbALOKF R FAHEY, #
N T2D MR A7 AR BAR A B 5 0K, FEHLH
AN o i I T RE S A A A R 3 Al B e
I R AR U T B O e AR R
Wi 2 BB L 2K 72 ) (advanced glycation end-

N T ECE A S0 A, B R IR, A
BB P ey KUY L ASHESY PEE 4 22 5 T2DM R
A, MRIGHbALCK 4> HALL (HbA1c<9.0%), B
ZH (HbA1c=9.0%), BZHPINP, CTX/KFEHIETA
H, FEHT R RPINP S CTXY SHbALCHE i
X, ZIthlH 1 R PINP 2 CTXH Z HbAlcH
Wi, HbAlc/K F#E, PINP M CTX/KFlifk, #2
N G T2DMER B BEHE HbALK I 5, B
I R WM BTk 2D, AR T KO R A . A
IR B TCOK -5 4 21 Lo VB TR A 6,
ABFSEA KT B /ARCTX S TCRE AT, ixE
TC AT RE 38 2 52 1 1 I A0 Ao A She 15 o+ J5i g A 114 XL
WG o 4k A= 22 DAEAR P Y 35 B FH e 1R 0 5 i S 1 K2
Qe P BR e, ik ZDBZ S HBUE R &
BB PrIRES o AR ST R CTX525-OHD & IE A
X, TPINP525-OHDICHH XM, /R4 KDw[
AE R Z A E Wl B AR, HARLHIA
HE— 5%

I AF R HE T BT Ms 55 8 R AH G 98 AR 22
AFEPINP, CTX. H4%5% (osteocalcin, OC)E,
R[] 9 B0F 2 SR A A O 3 L IR & S %1l
WHEW ARG —, BHEWHBTMsI R ZENRE, WIGE
W o PR . IRE AR . B sl T8 B R e AR A
JEEREBNE, SBURZ AR Z A EMRK
() 52 M o DR X s e A I I A I
JE K BTMs, B4 Th Mg i, AT B g F0 B
Proa A Kg, BT, FIETT

ZE TR, 404 )5 T2DM B 15 20 5 i ks ]
B8 A A 00 ) B A0 M A Ak L AR R A T LA
K= AGEs e 2 B ARl o ASHIF 5% 45 SR B R AR
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