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Abstract: Objective To investigate the relationship between serum 25-hydroxy vitamin D [25( OH) D] and Betatrophin in
patients with type 2 diabetic mellitus retinopathy (DR) combined with osteoporosis (OP). Methods One hundred patients with
type 2 diabetes mellitus ( T2DM ) were selected from the Department of Endocrinology in our hospital from November 2016 to
September 2017. the T2DM patients were divided into DR group with (35 cases) and non-DR group (65 cases) by non-mydriatic
fundus examination. Then according to the bone mineral density measurement result , DR group was divided into OP group ( group
T2DM + DR + OP, 15 cases) and non-OP group ( group T2DM + DR, 20 cases). Non-DR group was divided into patients with OP
group ( T2DM + OP group, 25 cases) and non-OP group ( T2DM group, 40 cases). At the same time, 60 healthy subjects of
different ages were randomly selected as normal control (NC) group. Enzyme linked immunosorbent assay ( ELISA) was used to
determine the serum levels of Betatrophin in all subjects. 25 (OH) D levels were determined with electrochemiluminescence.
Results Compared with those in DR patients with non-OP, 25 (OH) D levels decreased and Betatrophin level increased in DR
patients with OP, and the difference was statistically significant. Conclusion The decrease of serum 25 (OH) D level and the
elevation of Betatrophin level may be involved in the development of type 2 diabetic mellitus retinopathy and osteoporosis.
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Table 1 Comparison of the general data and biochemical indicators among the five groups (x *s)
Group 5] AR BMI HbAlc §e

(M/F) (%) (kg/m?) (%) { mmol/L)
NC 41 60(35/25) 55 £8.7 23.27 +1.17 4,47 £0. 5974 0.93 £0. 2734
T2DM 1 40(26/14) 52 £5.3 24.35 +0. 89 7.35 £0.481% 1.40 £0. 26
T2DM + DR 4 20(11/°9) 56 £9.3 25.36 0. 61 8.05 +0.35'% 2.96 +0.23"%
T2DM + OP 4 25(19/6) 57 £9.2 26. 64 +0.90 10.08 £0.72'* 4,73 £0.27'%
T2DM + DR + OP 4 15(6/9) 58 £8.7 28.36 +0.71 12.01 1. 75'%% 6.16 £0. 2512

Group TC HDL-C I.DL-C Betatrophin 25(0OH)D

( mmol/L) ( mmol/L) ( mmol/L) (ng/mL) (ng/mL)
NC 1 4.27 £0. 1754 0.98 £ 0. 063% 1.09 +0. 3753+ 0.55 £0. 062 27. 67 £3, 4735
T2DM 4 6.33 0. 89134 0.72 0. 05" 3.88 £0.415% 1.17 £0. 0613 20.31 +3,30"%
T2DM + DR 4 7.90 £0. 911 0. 63 0. 04'* 4.43 +£0. 321 4.33 +£0.18'2% 14.78 £2.52'%
T2DM + OP 4 8.41 £0.90"% 0.54 0. 07" 6. 17 20.40"% 6.39 20.27'% 11.54 1. 77'%
T2DM + DR + OP 4 9.44 +0, 82! 0.39 +0. 04" 8. 07 +0. 92" 8.45 0,535 5.69 +0. 46"

W5 NCHLE, P <0.05;5 T2DM 4t 8,7 P <0.05; 5 T2DM + DR 4 % ,° P <0. 05

5 T12DM + 0P HHE %, P <0.05;5 T2DM + DR + OP 4 Fh#:,° P < 0. 05.
Note: vs NC group, 'P <0.05; vs T2DM group, P <0.05; vs T2DM + DR group, *P <0.05; vs T2DM + OP group,*P <0.05; vs T2DM + DR

+ OP group, *P <0. 05.
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Fig.1 Comparison of serum Betatrophin levels between the five groups
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Fig.2 Comparison of serum 25 (OH) D levels between five groups

H :vs NC group,' P <0.05;vs T2DM group,®P <0.05;vs( T2DM + DR) group,* P <0. 05;

Vs(T2DM + OP) group,*P <0.05;vs (T2DM + DR + OP) group,”P <0.05

KA ST AHSC I &, MF TN Yosouy = 1. 719
~0. 774X s +26. 861XHDL-C,
F2 W BRAE IR 5 M 25 OH) D AT 1Y
43 47 (1)
Table 2 The correlation between biochemical indexes

and 25(0OH)D (r)

S 25(0H)D
r P
HDL-C 0.993 0. 001
BMI -0.980 0. 003
TC -0.992 0. 001
LDL-C -0.987 0. 002
TG -0.966 0. 007
HbAIC -0.988 0. 002
Betatrophin -0.960 0.010
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