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Abstract: Objective To analyze the relationship between serum 25-hydroxyvitamin D (25 ( OH) D) levels and metabolic
syndrome { MS) and its components in male patients with type 2 diabetes mellitus ( T2DM ). Methods 203 male T2DM patients
admitted to the department of endocrinology, affiliated hospital of zunyi medical university from March 2018 to June 2019 and 42
healthy male control group ( NC group) in the same period were collected. The diabetic patients were divided into T2DM+MS group
(n=122) and T2DM+ non-MS group (r=81) according to whether MS was present or not. Another according to the number of
MS diagnosis standard divided into T2DM group ( simple diabetes group), T2DM+1 group ( except abnormal blood glucose plus a
component) , T2DM+2 group ( except abnormal blood glucose plus two components), T2DM+3 group ( except abnormal blood
glucose plus three components), T2DM+4 group ( has all the components of the MS).WC, BMI, SBP, DBP, FBG, HbAlc,
HOMA-IR, TG, TC, LDL-C, HDL-C and 25 (OH) D levels were analyzed. Results Compared with the NC group, the serum
levels of 25( OH)D in the T2DM+MS group and the T2DM+ non-MS group was significantly decreased( P<0.05). Serum 25( OH)
D levels in the T2DM+MS group decreased significantly ( P<0. 05). Serum 25 ( OH)D levels in NC group, T2DM group, T2DM+
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1 group, T2DM+2 group, T2DM+3 group, and T2DM+4 group decreased gradually, with statistically significant differences ( P<
0.05). The levels of serum 25( OH) D were negatively correlated with WC, BMI, SBP, DBP, HOMA-IR, FBG, TG, TC and

LDL-C, and positively correlated with HDL-C ( P < 0.05). Conclusion

Serum vitamin D levels may play a role in the

development of metabolic syndrome in male T2DM patients. Low levels of vitamin D were associated with an increase in the number

of MS components.
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Table 1 Comparison of clinical data and lahoratory indicators among the three groups(x=s)

26 51 5% W% WC/cm BMI/ (kg/m?) SBP/(mmHg)
Group n Age(year) (em) (kg/m?*) (mmHg)
NC 42 50.1+3.8 81.4+3.7 20.95£1.76 116.12+7. 04
T2DM+4E MS 81 51.1+8.1 85.5+3.8"° 23.61x£2.79" 119. 83+10. 06
T2DM+MS 122 50.3+10. 1 93.2+7.5%% 25.73+3. 12** 130. 69+15.73 %
gl TG/ ( mmol/L) DBP/{ mmHg) FBG/ ( mmol/L) HbAle/% HOMA-IR
Group (mmol/L) (mmHg) (mmol/L) (%)
NC 1.08+0. 33 71.4+6.20 4.93+0. 58 5.38+0. 43 2.08+0. 36
T2DM+3E MS 1.27+0.42* 76.26+8.19~ 8.07+2.49* 8.91+2. 427 3.21+0.34"
T2DM+MS 2.32:0.79"* 83.39+11.53"* 9.40+2.73"* 9.40£2.08" 4.91+0.43"*
20 5 TC/(mmol/L) HDL-C/( mmol/L) LDL-C/( mmol/L) 25(OH)D/(ng/mL)
Group (mmol/L) (mmol/L) (mmol/L) (ng/mL)
NC 4.32+0.50 1.30+0. 18 2.45+0. 32 28.84+2.71
T2DM+3E MS 4.32+1. 18 1.14£0.23" 2.69+0. 80 21.06+5.33"
T2DM+MS 4.70£1.23~ 0.90+0.16** 2.89+0.72" 16.42+3.65%%
.45 NC A IbEE, * P<0.05; 5 T2DM+3E MS 4 Lk, * P<0. 05,
2.2 NHIMIE 25(0H) D KT HLER T TR, LR 2,

RIEFFG MS dr 4 )5, A4 25(0H) D K

NAIMYE 25(OH) D K L% (as)

Table 2 Comparison of serum 25( OH) D levels among the six group(%+s)

W H NG 4 T2DM 4 T2DM+1 £ T2DM+2 4 T2DM+3 41 T2DM+4 24
B/ n 42 43 38 42 40 40
25(0H) D/ (ng/mL) 28.84x2.71 21.89+5. 69° 20. 11+4. 78* 17.47+3.55% 16, 14£3, 39%b 15.57+3. 82>

¥ .5 NC 4 Hhe,° P<0.05;5 T2DM #H H 8, " P<0.05;5 T2DM+1 4 H. % ,© P<0.05; 5 T2DM+2 %4 ¢, ¢ P<0. 05,
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0.05) ,5 HDL-C 21EAHIE (P<0.05) , 5 A TC
T FEAE(P>0.05) , lL%k 3,
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Table 3  Correlation analysis of serum 25( OH) D levels with

clinical data and laboratory indicators(r)

WiH AR wC BMI SBP DBP FBG

i -0.25 -0.447 -0.415 -0.321 -0.293 -0.391

P 0.698 <0.05 <0.05 <0.05 <0.05 <0.05
IiE HbAle HOMA-IR TG TC  HDL-C LDL-C
i -0.384  -0.691 -0.431 -0.041 0.460 -0.126
P <0.05 <0.05 <0.05 0.518 <0.05 <0. 05
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Table 4 The results of multiple linear regression analysis of serum 25( OH) D levels and general data and laboratory indicators (r)

[ wC BMI SBP DBP FBG HbAle HOMA-IR
B1E -0.003 -0.087 -0. 089 -0.075 -0.55 -0. 045 -5.78
Py 0.97 0.215 0.18 0.263 0. 458 0.5 <0. 05
W H TG HDL-C LDL-C

B -0. 002 0. 037 -0.10

P{E 0.98 0.556 0. 858
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MS fé B (51 %€ 9 5 Logistic [71J5 50 57 , 1A
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T Logistic |15 43 #, 45 2R 7w, IL7E 25 (OH) D K
W2 T2DM B KA MS gy fRIFIRER W3R S,
&5 MS R EEM TIC Logistic [l (F 4347

Table 5 Binary Logistic regression analysis of MS risk factors

A B SE Wald Py OR(95%CI)

B 4.737 0.759 39.005 <0.001 111. 14

34.445 <0.001 0.792

25(0H)D -0.233  0.04
(OH) (0.732~0. 856)
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