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(& E] B85 i 255484 K D,[25(0H) D, /K F5 2 BUBEIRAA (type 2 diabetes mellitus, T2DM) KM AL IR R,
F53% VR T2DM S5 189 il , 4% FRAG To AL A9 748 43 Ky B4l T2DM 2H 104 4 T2DM & - R IMAS 25 2H 85 44i], 100 4 TCHE PR I
FORIEF X IR, XA F TG RFORHE , B AR bR LK 25(OH) D, ACHAHN ; #4525 (OH) D, /KT HH i Bk =
AL R R 25(OH) D P K 3 41, HeAs 3 AL Sk AE AL & A= 1 B0 . 455« 514l T2DM 411 T2DM A 3 K IR
AL B HE 25 (OH) Dy /K BEAR T IE# XHRZL (P < 0.05) ; T2DM A FF K M4 5748 41 B 55 25 (0H) D, K B FRAL, 58
4l T2DM 4 HA S A GE A (P < 0.05) ;% 25(OH) Ds /K-l @ BRI T 43 410 3 AR 1 R Bl ik sk e A i) £ 3
BT, 43BN 1 14.29% . 25.40%F01 48.73% , 25 (OH ) D3 AR AK V- 20 S8 35 1) K S Dk s A A 1) £895 3 . 28 & T 25(OH) D,
FKEH B E  ZRESHEE (P <0.05), &if: L7 25(0H)D; KF5 T2DM KL A & AR 5 B 5 04RO, 1M
25 (OH) D 7K F-BAIK AT REIE IR PRI R 1M 45755 A8 e KUK .
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The correlation of serum 25-hydroxyvitamin D; and macroangiopathy in type 2 diabetes
mellitus

LUO Na,ZHANG Zhen-wen,ZHU Yan,SUN Xiao-fang, WANG Yan,FENG Shang-yong, SHE Dun-min
(Department of Endocrinology ,Subei Hosipital of Y angzhou City,Y angzhou 225000, China)

[Abstract] Objective:To evaluate the association of 25-hydroxyvitamin D; [25(OH)D;] with macroangiopathy in type 2 diabetes
mellitus (T2DM ). Methods ; There were 189 T2DM patients and 100 controls in study. The patients were divided into two groups
(T2DM group and T2DM complicated with macroangiopathy group) based on their clinical features. Clinical data,metabolic indices
and serum 25(OH)D; levels were detected compared among all groups. According to the level of 25(OH)Ds, all patients were divided
into 3 groups,low 25 (OH)D; group,middle 25 (OH)D; group and high 25(OH)D; group. The relevance of 25 (OH)D; and other
parameters were analyzed by Pearson correlation analysis. Results; The serum 25(0OH)D; level in T2DM group or T2DM complicated
with macroangiopathy group was significantly lower than that in the control group(P < 0.05) ,and the serum 25(0OH)D; level in T2DM
complicated with macroangiopathy group was significantly lower than that in the T2DM group (P < 0.05). From high 25(0OH)D; level
group to low 25(OH)D; level group,the prevalence of macroangiopathy were increased from 14.29%,25.40% to 48.73% ,respectively.
The macroangiopathy prevalence in T2DM of low 25(OH)D; level group was significantly higher than the other two groups with high
25(0H)D; level (P < 0.05). Conclusion;The serum 25 (OH)D; level was negatively related with macroangiopathy in T2DM. The
decreased serum levels of 25(OH)D; maybe increase risk of macroangiopathy.
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PRI KM (138 7% . NI S ZHEBTFEEL (insulin resistance index,

1 #REHZE

L1 Fa

T2DM #1:2010 4F 11 H~2011 4 12 A fE5 M
oAb N R EE Bediif T2DM B, 754 1999 4F
WHO i bRIE 12 W B oAb, 3t 189 i (55 99
1], 2z 90 f5i]) , AFHE (58 + 12) %, & AR MR BT
A 2 A L BT A | 1 T R O T I 5 A T
HEBR BNGR & H B e e MR PR (latent autoim-
mune diabetes in adults, LADA) . #R#EA TG K IMAETH
AR5y Bl T2DM 2 104 (1 41), 55 54 441, % 50
] YRR (52 £ 10) %, 4Tk A oK L T &
JiE s T2DM S FF R MAE AL 85 6] (1 4l), Ji 45
B, 4 40 ], SFEHIAERY (62 + 8) %, T2DM K Il & 9%
AR IS WK . QDA B0 800 sl O IR FE 97 52 K
OHERIE , siE@dlk CT s8OSk % ik i2 W
s QO RN B4 T Bl 2888 75 UE S A0 ] 1 A8 B Ik oA
FEBEHIE s P ZE 5 B3 sz ot 20 i 0 S5 H A A =)
KEREAR, IFLAI CT 1 B R i i i s A7 ik
M i AR

TEEXS IR . [T TS BRI R ¥ 100 191, 55
50 i, 2 50 5], SFEIAERE (58 = 12) % Towm s 2%
BRI S58 . TA DM R HERR HASIF IS AR HEan
T 25l DM 2 I A e S RS 7 | A 4
PV RAE A& TP ™ E D RERLE B Bs
P st R A A S P e i A R R G
PESAEPIR TR T AR BB # R I £ 45 4
A R A 700 S5 5 B AR 259
12 7%
1.2.1 —fIe4Regm 2

AR RS m, RE, R BE R
(body mass index, BMI)={KT /& & 2(kg/m?) ; M 1=
I 45 FE (systolic blood pressure,SBP) | &F 7K F (dias-
tolic blood pressure, DBP) , %% B 42 Ak B2 25 18
Iﬂlgﬁ’gﬂ%%ﬁ(fasting plasma glucose,FPG)ﬂ]iéE 2h
FIH% (2 hours postprandial plasma glucose ,2hPPG)
S H [ 5 (cholesterol total, TC) . H i = Bl (triglyc-
eride, TG), = % F£ f5 &5 11 0 [& B (high-density
lipoprotein cholesterol , HDL-C ) M A% F g £ (H AH [
I (low density lipoprotein-cholesterol , LDL-C ) B9l %
H1 H 37 7170 4> A Sh A A 23 B ORI 0 125 A
23 WG LT R S 2 (fasting insulin, FINS) ; Bac
RORANIEAR AL M ZL 8 H HbAle, #% HOMA-IR

IR)=FPG x FINS/22.5,
122 A% DKM

P4 R D FE S HEHEIE R 1,25-%
YR Ds[1,25(0H),Ds | K H A= ,H
1,25 (OH),D; W ¢, F , ANTE AR R e WAL AR 4
A Z D KR8 SR . 1 25 (0H) D 78 M % i
AR 10 M 2 JEZE A, 80 PR b — i o A U
25(0H) D, KK T g4 2 D B EFRRDL

SR FH R FS YRR €8 3592 0 52 1 25 (OH) D, (H
ALy LC-10AT B30 AR G151 ;25 (0H) D, brif
il B 75 [E Dr.Ehrensorfer A F], 8 KT 99.5%,
R 7k H NAE S 5.6%, H 81285 7.6%,

TR T2DM B 3¢ 25 (OH)D, Wk 22
BEE) =Rk T A 4o 3 41,25 (OH)D, =4
fi4H (A 2H) 25(0OH)D; 1 =4vi2H (B 2H) .25(0OH)D;
T=gH(C ),
13 %itss

o SPSS 13.0 Beit2g 3k kA7 8t i, 3t
ERORHUEL £ FRifE2E (x £ 5) 3R, Mg A
ARG DL, IS 53 A GORHECT 7 R Bl 28 R 4 fe
FLEAT 30T, TR TR 2 4 ] LR B R 2y 22
A3, £ELTT I R L35 R SNK-g K656 5 3807 B4
] LR X2 K, A H84nIE 538 R ] Pearson £
KT, 2R MR Logistic I, LA P <
0.05 AERAGRITEE L,

2 & B

2.1 3EFEH A IE

3HHBHEAHLEE, B4l T2DM 4 T2DM 53F K
MBS R A Y ML 25 (OH) D, Yo i IR T 1E
HXTHRZ (P < 0.05), T2DM & 3 K M 45955 28 28 1 i
25(0H)D; /K F- i AL T4l DM 4, 2 R A 5
TR (P < 0.05), %40, T2DM &I Kl &AL
205 A T AE oA, HOR R AR AR s | i
FEA G s T AL AL, 2R AR L
(P <0.05);3 4LEEIMERIFI B EL | PRI s 0 A

S TLIEE L (P> 0.05,% 1),

22 RE 25(0H)D; R E 8 3 28 % F — A 16 R FoH
26128

Fi I3 25 (OH)Ds e B 22 FE 1 = 43 157 FOKs
T2DM 73 A B.C 3 4, 5444 63 1], % 2 4%
JAIR 3 2H A R A8 AR O 2 Bl 25 (OH)D; ¥
FEREAR I 2 a3, C 2R A % (48.73% )
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Table 1 Comparison of clinical data among three groups

ey M) R AEIMES GRS AMEE AIRIES 25(0H)D;

" C2NE I SNCD! (%) (%) (%) (%) (nmol/L)

T2DM S9f RIMASHAE4 g5 62+8* 45 40 68+02°  47.06° 55.29 58.88** 4235 26+ 14**
Al T2DM 20 104 52+10 54 50 4808 32.69 31.73" 36.54 3173 39+ 18*
1EH N R A 100 3812 50 50 - - 15.00 20.00 2500 48 +9*
O hesham N E] 1.23 4.84 8.54 9.76 9.62 4.60 1.23 —-6.22
PAE 0.030  0.781  0.003 0.026 0.013 0.030 0.729 0.006

sl T2DM HHAS, “P < 0.05; 5 1E % X IRZL 4L, P < 0.05,

>B 4 (25.40% ) >A 20 (14.29%) ,C 41 K I E iR 28 iR
R HMAMKZERARITFE L (PH <
0.05); C 4Lk FB A o il F AW, (5 3 4
BB LR 2ZE FEA G E 3 4B

1) 4E #% . BMI.SBP .DBP % Ji§ 18 i 4% #% (TG .TC.
HDL-C LDL-C) [ le# 22 R G242 L, C 411
SBP =T A 2070 C A5 HE HbAle & IRI ¥ T
A BH, 2Z2RAGIFE (P <0.05),

F2 A[E25(0H)D; iRER 3 HBE—MIEKRFTHIELER
Table 2 Comparison of clinical data among 3 groups with different levels of 25(OH)D;

A AR ZJIKZJ) SR (4F) BMI SBP(mmHg) DBP(mmHg) HbAlc(%)

AYl  58x7 38 25 3.8+02 2062 £2.78 1252+ 15.1 743 £95 7.62(4.8~14.6)
B4 58 + 11 38 25 6.6+04*  2332+281 1299178 75.6 + 9.7 8.89(7.9~15.5)"
CHl 60 + 10 23 40 11.6 + 0.5 2656 +3.17  150.6 + 25.9* 783 129  10.90(5.2~16.0)**
2153 IRI TG(mmol/L)  TC(mmol/L) HDL-C(mmol/L) LDL-C(mmol/L) KIMAHEALHEIGE(%)
A4l 1.76(032~4.52)  2.09(0.45~16.16) 5.15+0.97  1.31(0.64~2.01) 2.97 +0.82 14.29

B4 2.14(0.68~10.09)* 2.62(0.49~15.86) 5.16+1.10  1.32(0.66~3.77) 2.98 + 0.81 25.40"

C4 2.92(0.87~7.93)"* 2.88(0.44~20.18) 5.59 226 35.00(0.28~4.17) 3.01 = 1.09 48.73

5 AHHE,"P<0.05,5 B ALK, P <005,

2.3 25(0H)D; K-F 5 &% 2 8] 6948 % 55 A7
Pearson 5 73 T 4% R & 78 25(OH) D, 7K F
S54EH SR HbAlc IRI 2 MAHE (P < 0.05, %
3)0
2.4 #ve T2DM K8 9% E 09 S A E e W & o 47
VIR R ILAE R AR AN AR Y (A =1, Jt=

0), AW IR s PRI s AFEES M5 25 (0OH)D; BMI,
SBP .DBP IRI HbAlc TG TC HDL-C LDL-C 2} [ 2%
i (X1---X15) 37 [MH R, £ 7T Logistic [B]15
HIRAEWS W 4H DBP . LDL-C .HbAlc . K& 25(OH)D;
JERZIR T2DM B E I KM B EHE (P <
0.05,% 4),

%3 25(0OH)D, SHfstra0E K
Table 3 The correlation of 25(OH)D; with other parameters

FEW () BMI JREE(4E)  SBP(mmHg) DBP(mmHg) FPG(mmol/L)  2hPPG(mmol/L)  HbAlc(%)
r {8 -0.267 -0.286 -0.383 0.122 0.042 0.192 0.179 -0.550
P{E 0.001 0.075 0.001 0.236 0.267 0.068 0.063 0.023
FINS(mU/L) IRI TG (mmol/L) TC(mmol/L) HDL-C (mmol/L) LDL-C(mmol/L)
r {8 -0.586 -0.624 -0.074 -0.099 0.353 -0.328
PIy 0.068 0.001 0.056 0.061 0.064 0.085
2.5 AR AiE 25(0H)D; AP HERARLEH  (P<0.05,%5),

PUILYE 25(0OH)Ds ANl B K- (A 41 B 41 .C
VE R WA &, A Logistic [PIHAEAL | 25 58 i 7R
Bifi %5 1ML 35 25 (OH)D; 7K-F B FEAK , T2DM K 1L 45 9
AR A BB G R, H OR {H 5308 1.502,1.864

3 3 i

25(0H)D, 44 & D 7EATIES 25-FR 1L BF/E
FH R FE B =W, i 37 e S A iy 2 A 2R
D RZS,25(0H)D; £ 1a—F 2 AL B2 AL I 5 A8 Ryidi v
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Table 4 Logistic regression analysis for macroangiopathy in type 2 diabetic patients

HEAAL Wald(K775811H4) P1H OR A 95%ClI

EEyi 11.194 0.001 1.081 1.033~1.132
M 4K 11.730 0.001 3.852 1.652~7.436
DBP 7.628 0.013 1.268 1.011~1.087
LDL-C 4.033 0.028 1.620 1.056~2.749
HbAlc 3.907 0.048 1.178 1.001~1.408
25(0H)D; 1.031 0.001 0.978 0.953~0.998

&5 25(0H)D, K FEHERFERMEREHIXER
Table 5 Relationship between 25 (OH)D; concentration

and macroangiopathy in type 2 diabetic patients

P1H OR {H 95%Cl
Ad - 1.000 -
B4 0.026 1.502 1.113~1.990
CH 0.019 1.864 1.076~3.230

f491,25-(OH), #EAE 3% D AN SERBIER
BIEPELE A 3R D AR B 40 BA SRy
S AR LE R TR 5 2500 A AR £ T A T A 5, L
A LR fifk 5 SO, D0 B Ik P B 45405, e ARG i
MR A2, LY . @D 1,25(0H),D; AJ
DLW B 2R — I SR oK R T [ ) R e e iR
A B R R N 0 ARG, U H A Bk R
10 2 vy ol 5 2 B B 05 , S5 SE08 R B )
A, HFImEEKE TSRS /NRN & &
UL B A A AR K . TS R4 R D AT E
PTG 2R PR R 3l R T M, BRI B R SR
ik, SANEILRES 5.0 G SR o3, A
- BUME T R @442 D fg L5 3k Py BE AR
KA H MR, Horb A48 i A8 N B AR R o
4 )& 5 F [ 9 (matrix metalloproteinases-9, MMP-9) |
WIERE A S EE | | RRE y-RER AR,
WH YRR SRS AL HERE ; YRR D RES
AN L R 4k A= D 24K (vitamin D receptor,
VDR) A5 1M 44 S e 8 15 4 T Be 400 1 1l 4892 1
FALE -1 LA L4 5, BE T I8 4% 7 -k B(NF-kB)
TR, M IL-10 & 6 FEAK TNF-oc IL-6 IL-12 INF-
y (AR S BEA ] B W 20 B TS | vl 3l bk A AN 2l
ksRERE A & A7 @ 1,25 (0H),Ds 38 i 9 /0 b
bR £ L EAL LA SR AL LDL A BB 1F i
HTRZBME (25 i o 1% B W 4 e ) A o, 928 22 5 fik
HREREAL R

HATF 20198 Bon A R D AKF5 88 ko
PR AR 0T ST O 1 | R A T A R I A AR % 1)

AHOE, HIMYE 25(0H)Ds 7K B H 500 bR o 1 4
A RN R BATIE ARG HGE . B, EE KL
PaAr T IR E R DX DU AR IS 25(0H)D; 7K
P55 2 RUBE PR R A A8 1 A0k 6 &R H T A AR
HHA TR Sk RERE AL B2, 25 SR 2
M3 25 (OH) Dy 7K - 5588 bR I A5 AR A7 7E B 3%
AHSEHE T AR 56 P 2k 37 F 28 DA 0 I A8 9 5
SR TN ol S R g I NS B SN i s SO = 12 S =0
NREFZ A, AWFoE R, 763 B DUR AR F | s
25(0H) D, 7K [R] T2DM K I 4599 A8 Y & A B
I 2 ) A OC . AR WFE S5 R S Fahrleitner-
Pammer 552X i 42 K D K-S0 PR T 05
AR I L Fe— B B A R R

[v] ) A 5% & B, 7 3 B DU B v i3
25(0H)D; 7KV 5 2 BUBE RIS &9 \HbAle IRI 2
TR, FRHEAER D ORI R i) HARPL A
frtt—2 gy, HATEZACNZEER D v Ll
5 B AT RE KON EE S R, RS B a4
f71F VDR, 22 D ] LB TS B 40 i)
VDR DA KRR 2 4 AE 2 D OB A5 45 5 B
(DBP)fiEit B 40 A R IBE S, 2, 1,25-(0H),D;,
A HE 19 K% 28 4 A AR AL 2 T 240 L PN A 4 - Ak
T 110, i 5 28 43 Wb S — A SR i i R T LA
WA 2552 2 B AR Y S Dfie

Y& A5 F5e KR 11 A O T F 98— 38 [ 4 — Wk [
N7 AR S 300 % P 2E (the Third National Health and
Nutrion Examination Survey, NHANES-II) #7s ¢,
MG 25(OH)D; KA AN 2 5, R B A
PR AN 25(0H)D; 7K ; BMI 5l i 25(0H)D;,
KPR GRS, BMI B4, MLYE 25(0H) Dy 7K-F- ik
% o MR SR 442 38 D b ST AHSE , MR &
M3 25(OH)D; ZKFEREAIL  AWFFE 04T T 25(OH) D,
EHAbFEFR A, & 25 (OH)D; /K5 4F
1%, FE HbAlc IRI MM, JFRAZHM BML 5
25(OH) D, /K- BIAHEE X Fh 25 ST RE LR A O
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R LB R BT 53 A 6 N R v 1) i
Z5UrE, (AU ABEHERR S AR ST AR A B DA
XK, iR B A R OT . S AME
NHANES- I A58 H A0 2 B0 86 PG 85 7 92 A Hp I
11 25(0H)D; KV 55 RAIPTFaE R fiAHG, A
WF5E B AR AY L% 25 (OH) D, 7K - F i 1 i 15
FHIT, AL R 2R | E 25(0H)D,
K- 5 8 85 ZEHEHL DG RO AR 25 S

L5 LA 1,25 (OH),D; FEME RS 14 & o i 7
Wl HEAEH, FIL, e TR e AR R D Al 1 b
T2DM K H It K AE T e ify 7 HA EEAMME, #b
FEYEAE D Al T T2DM KA 28 i & A IE 2%
W PRI A AR /DR i A8 I R RE W R A, H4EA:
F D = S SRR B A BB i AR D IRYT
B YRR D U 1] B b se A ]S [R] BI R AL
F VA 22 D b 70 50 o] A R T Ak S
WFFE IR,
[B% k]
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