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WE: BR W2 ABERAG (type 2 diabetes mellitus, T2DM ) % 22 J5 2 £ AR A AL A5 35 9 -5 40 090 8 18 A2 1 2 [B] 1Y G R 7
T A HAMRRRE . FE BT 178 G425 2 TR RO 2ot 88 O W S AR B B 5 B AU A e R A %
PEIFAR T HATRERLN . 45 5R WL RS AL P2 1 5 4F % R i 48 L (body mass index, BMI) | HI AR 35 it & (parathyroid hormone,
PTH) ‘B 45 N 3 H 20 7 i Bt (N-MID osteocalcin, N-MIDoc ) | il #5 ( Ca) . Ml 8% (P) .45 B M (Ca x P) HE {1 41 & H
(hemoglobin A1C, HbA1C) J5BH B AR SC 1 ; BE 2 AL 0 RE s A8 72 BE Y 2, i 2 | B R IR SZ K C-AR 5 Beta 453 5% 7 51 ( B-carboxyl
terminal peptide, 3-CTX) (&L T B JEAE I N 35 i) BK (total type I procollagen N-terminal propeptide, T-PINP) g%, | Fh#& %%, C ik .25-#%
F 4 & D(25-hydroxy vitamin D, VitD-T) 77 g % & %5 J& ( bone mineral density, BMD) T {8 B & P&, BAR EZ T H S
X (P <0.05), Spearman #2C/ HT7R W54 R BMD J T {H % i AHC,C ik-5 ViTD-T £ 1M ¢, HbALC 5 PTH,N-
MIDoc T-PINP 2 i 5¢, #5iE 2 AUERURA L5 L8 E & AR AR 5 Y 5 00 P 5w 0 R 2 B A e i 3, SR T
FRAVS 1 5 R AT B R A AR I B 0 2 1 ) — PR B R,
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Correlation between type 2 diabetic retinopathy and bone biochemical markers

LOU Yang, XU Jin" , YU Zhichao

Department of Endocrinology, Shandong Provincial Hospital affiliated to Shandong University, Jinan 250000, China
* Corresponding author: XU Jin, Email; xujin267903@ 163. com

Abstract: Objective To investigate the relationship between bone metabolic markers and degree of retinopathy in
postmenopausal women with type 2 diabetes mellitus, and to analyze the related factors. Methods The correlation between the
degree of retinopathy and the biochemical markers of bone metabolism in 178 postmenopausal women with type 2 diabetes was
retrospectively analyzed, and the possible mechanism was discussed. Results The degree of retinopathy was not significantly
correlated with age, BMI, PTH, N-MIDoc, Ca, P, Ca x P, and HbA1C. With the progression of retinopathy, the course of
disease, B-CTX, and T-PINP became upward trend, and C peptide, VitD-T, BMD of the right forearm, T score decreased
gradually, with significant differences among the groups (P <0.05). Spearman correlation analysis showed that the course of
disease was negatively correlated with BMD and T values of the right forearm, C-peptide was positively correlated with ViTD-T,
and HbA1C was negatively correlated with PTH, N-MIDoc and T-PINP. Conclusion The biochemical markers of bone
metabolism in postmenopausal women with type 2 diabetes have a significant correlation with the degree of retinopathy, indicating
that diabetic osteopathy is another form of diabetic microvascular disease.
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AR 90 A F0HE B AR o, YEHR 178 5] 1 2016 45 3
HZE 2018 4F 2 HAEIURAE L BREAEBEIRITH 2 Al
VERR B FE I AR R, M E B E AR TR
(AEWS IR AR B 2 E] THE BMI = K&/ 5 #5° (ke/
m®) ) WL RG2S A E .C K JHDAIC Ca P Ca x P,
N—MIDOC\B—CTX\T—PINP\VitD—T\PTH\Eﬁﬁ’%‘ BMD
K T1H%.
1.2 oy

ARG BE AT # R R A2 AR 1984 45
AR B 2 2 IR R 2 40 2 0 PR R IR 68 o 7 o A A
HE 1 B0 A S D s 2 WL T 3 .
FREORFRMES 54 30 00 I A 38 A i 78, B 3 A
TR 55 30 - £F 4k 1 45 30 58, B RS APLML ;6 3 . Rk
LR B, R, Hie 1~ 3 O 8 S E PR 1
P FE R 22 (BDR) ,4 ~ 6 30 4 34 78 PR 08 B s PR I IS0
A4 (PDR) . R¥EVLE AR A 4. B
P B A% B (NDR ) 72 5] 5 B 21 < 35 5 1 00 0 o A
WI(BDR)57 5l ; C £ ; 3% %5 7k #0922 59 (PDR)
49 191,

A3 2 VTSI 56 2 A ) < AR RS K A DR FR O A
Pox 85 25 14994 W5 < 3R JH] Canon /4 & £ 77 Y CR-2 47
R JEE PR AR AL &l TR A 5O A J 2 R AT IR IS AR
2 AR RS B A, 20 R 168 A VP A, 452 B LA 1 4R R i
1984 A v A8 B 2 25 % PR 9 0 ) 50 A48 43 B A #E S
TR ME, R AR F SN TR R LA
(NDR) |5 5 14 90 50 956 745 46 ( BDR)) 43 5 7 40 1)
R A 40 (PDR)

PTH 3% F AT 4 8 6 W 5 5 N-MIDoc , ViTD-T,

B-CTX FI T-PINP 3R HI % 28wl B AL A 6 HE I 52 5
C ik \HbALC Ca.P R H ¥ IK 4 A 3 A= 4k 43 7 400
Eo FEBF A EY PTH N-MIDoc ,BCTX HI T-
PINP g4t A AL A A2 53 R 003 3l Ky (3. 6% ~5. 1%
F5.6% ~7.8%), 4 HE BMD K T {H i EXA3
000 YLAE X 52k & 7 BE A E o
1.3 Giitaaaba

T e & TR R AT K-S g E Ak, X TR
TEASGORLEAT ¥ 46 5 Ve 2 ME VORI LIS B = Rl 22 5%
7N, 2% TR L e SR B PR R 5 22 3 AT (ANOVA)
P <0. O5HE— 20 W B LL 2R i LSD-t 46 48, F $ 0Bt
KRR S, A0 R AL R F Spearman #H 56 43
#r,P <0.05 AERAGI#E L,

2 #R

2 TR PR 975 1R 00 [0 A 4% 21 1 A A4 b e — M
1% B0 L2 - 4% 41 18] 4 %L 4R % BMI, Ca P, Ca x P,
HbALC 2R TG L (P >0.05) /L & LIt
BHHAHASBH . CHZHNERARITFEX
(P<0.05);C kA FREBEHE CHS A R 2E5H
AHEIHFEXL(P<0.05)(F 1),

2 RUHE IR o A 0 9 AR 4% A B AU AR A L
%4\ PTH, N-MIDoc 2 5% K4 it & L (P >
0.05);B-CTX A LIEHB CHE AH BHZHE
ERALITFETE (P <0.05) ; T-PINP A | F}#4 £
HAHAEBYH CHZEERAGEUFEL(P <
0.05) ; VitD-T A5 HiI & BMD K T{HA TS H %
AHEBH.CHZRAERAGIHT¥E XL (P <
0.05)(%2).

R 2 BOHE BRI R A A A AR M AL TR AR (7 £ 5)
Table 1

Course of disease and blood biochemical indexes in

patients with type 2 diabetic retinopathy (% +s)

20 51 Al B2 CH
151085/ 451 72 57 49
ERR 61.2 +8.7 61.6+8.2  64.8x9.1
/4 12.6 +7.8 14.5=7.4" 15.4=7.4"
BML/ (kg/m?) 25.13 +4.015 25.80=3.59 25.21 £3.36
Ca/( mmol/L) 2.37+£0.11  2.37+0.12  2.33+0.12
P/ ( mmol/L) 1.30£0.18  1.31=0.15 1.24=0.18
CaxP/(mmol2/1%)  3.07+0.50  3.11=0.39 2.90=0.44
C fk/(ng/ml.) 1.68+0.79  1.60+0.92 1,31 +0.63"
HbA1C/% 8.96+2.00 8.76+1.84 9.83x2.04

w5 AHHE,  P<0.05,
Spearman AH 3¢ 43 17 7 43 7l DL R RE L C R &

HbALC Sy N & &, & B fin oy &8 (£ 3),
RS AT BMD X T{HE AR, HRXREC -
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0.167.,-0.273;C }k5 ViTD-T 2 FEM L, AL EHK
>4 0.239;HbAIC 5 PTH.N-MIDoc . T-PINP &£ 17 4

X, HHFRECH -0.202, -0.22 & -0. 146,

R2 2 ADMEIRNGAR O BE AL A2 A AR R AR LR (R £ 5)

Table 2 Comparison of bone metabolic markers among the groups of patients with type 2 diabetic retinopathy (x £s)

20 ) A4 B C 4
BECH) 72 57 49
PTH/( pg/mL) 38.94 £14.06 44.16 £20.94 38.69 £20.53
N-MIDoc/ ( ng/mL) 16.66 =7.76 17.06 £6.55 17.62 £9.99
B-CTX/ (ng/mL) 0.50 £0.23 0.51 £0.20 0.57 £0.13**
T-PINP/ (ng/mL) 40.81 +15.29 45.87 £16.20" 48.09 £22.96 "
ViTD-T/( ng/ml.) 13.92 +4.33 13.35 £4.36 10.95 +4.49**
BMD/(g/cm?) 0.49 +0.26 0.48 +0.26 0.37+0.17**
T i -2.02+1.70 -2.28+1.59 -3.03£1.37**

W5 AGAE, T P<0.05,5 BAIMIL, P <0.05,

R3O C - KK HbALC 5 %8 AU 5 B9 HE 21 20 47

Table 3 Correlation analysis of course of disease, C- peptide, and HbA1C with bone metabolism indexes

mE r B (RR) P1{E r B (C-fK) P1{E r {8 (HbALC) PiE
PTH 0.128 0.088 0.088 0. 24 -0.202 0. 007
N-MIDoe 0.024 0.753 -0.072 0.34 -0.220 0. 003
B-CTX ~0.043 0. 566 ~0.057 0.448 —0.081 0.283
T-PINP 0.038 0.616 -0.015 0. 844 -0.146 0.051
ViTD-T 0.037 0. 627 0.239 0. 001 -0.081 0.284
4 B BMD -0.167 0.026 0.110 0. 144 0.015 0. 841
74 -0.273 <0. 001 0. 099 0.188 0. 040 0.596

3 B R ES A AEHEE D o BO0E B AR B R BB R

AT VA4 28 5 2 BB IR Lo B % R TR 58 0
% HEBR T DM 4M R P B A S N %, B 4 4E
% BMI 2 5482478 X
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