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MWEEHN K51 2 A4EASR(T2DM ) &4 f ik 25— #% A F D[25(OH D] K-FE5 X b mEMHX &,
FiiE I 716 4] T2DM &, %l feif 25 (OH) D KT, HARAE Y EFE (IMT), #Ehirk g

(HbAlc), ffig, AFEhiE, 245REH C K E (hs—CRP) 3547, RIEF IR IMT 54 IMT 38540
(IMT>0.9 mm ) = IMT EFL (IMT < 0.9 mm ) H4, WRBLAR 2F 25 (OH) D K-F R4 EH R
A&, G2 IMT3E2 0% 25 (OH) D AKPET IMT EF4 ; MESHEF . FHIKIMT 558 K
Ui R | HEFRAAAE . hs—CRP. BUR . IKE B NG & G2 E 5 . HbAlc ZMEAF L ZEARX (P <0.05), 5 25 (OH)
D EHEFIRETREZ ML (P<0.05);87% 25 (OH) D 5# 38k IMT, HbAlc, ¥k JmmAz , B2 B B
VAR FIRF RS M A 2 fiAA(P <0.05), 5% C R EEHMA(P<0.05), &it T2DM &F =& 25( OH)
D K-FEZ THE X ERmE L AELRAKL,

F4EE . 2 MABRIR ;25— BREAE D BABRKLETRE
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Association between serum 25-hydroxyvitamin D level and
macroangiopathy in patients with type 2 diabetes*

Zhen-jie Sun, Jin-ping Yu, Li Zhang, Peng Sun, Rui-feng Xue, Jin-wei Huang, Cui-ling He, Ying Wang
(Department of Endocrinology, Tangshan Gongren Hospital, Tangshan, Hebei 063000, China)

Abstract: Objective To explore the association between serum 25-hydroxyvitamin D [25(OH)D ] level and
macroangiopathy in patients with type 2 diabetes mellitus (T2DM). Methods A total of 716 patients with T2DM
were recruited. Carotid intima-media thickness (IMT), 25(OH)D, glycated hemoglobin (HbAlc), blood lipid, hepatic
and renal function indexes, calcium, and hypersensitive C-reactive protein (hs-CRP) were measured. According to
carotid IMT, the patients were divided into IMT thickening group (IMT > 0.9 mm) and IMT normal group (IMT
< 0.9 mm). The variance of 25(OH)D between the two groups was compared and the correlation factors were
analyzed. Results The 25(OH)D level in the IMT thickening group was significantly lower than that in the IMT
normal group (P < 0.05). Correlation analysis revealed that age, systolic blood pressure, duration of diabetes, hs-
CRP, smoking, LDL-C, HbAlc and waist-to-hip ratio were positively correlated with carotid IMT (P < 0.05); while
the level of serum 25(OH)D and estimated glomerular filtration rate were negatively correlated with carotid IMT
(P < 0.05). Carotid IMT, HbAlc, duration of diabetes, total cholesterol, parathyroid hormone and fasting blood
glucose were negatively correlated with serum 25(OH)D (P < 0.05); while fasting C peptide was positively correlated
with 25(OH)D (P < 0.05). Conclusions In the patients with T2DM, serum 25(OH)D deficiency may be associated
with the development of macroangiopathy.
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BRI 2 R EHOE R H 22—, A T AR ZT
M, Aok 10 A RBERRIRIMIET A ANECK 238K 50%,
75% ~ 80% HIWE RIS B EH L T RS, 5%
AR, BRAERU e T 0 A fE s R R, 2
W PR 9pg (type 2 diabetes mellitus, T2DM ) HE I
PRI R IR FBET AT R TR 2 5250 o B
Hp, AEER D TR EBEAC . AR A BUE A
DR E AR, AR YEA 3 D SHE R R HIF &
JiE 1) 6 ZR B A7 B OCHE . LY 25— F4E4: R D[25-
hydroxyvitamin D, 25 (OH ) D] 7E IfiLH & A 40,
IR 2 A, BRI — A R R T LS 0 1
525 (OH) D W&k T AR D RS, Ak
B S Wom Mg 25 (OH) D /KFEE= 5 T2DM K il
B KBS s (HIRE R R, FERCIE L
MmAEERHZE, 25 (OH) D K5 #ish kN )2
JZJF ( intima—media thickness, IMT ) F1zf ik B4k, 656
TATIR AR FEIESE B Ik IMT 2R O A FHAF (4
DWUEESE . A5 BT ) Byphsr B K. Bag,
W THEA R D 505 R I s 28 5¢ R Y BF 5T 48
A BRI SE A A A B T2DM R L 25 (OH) D
K-S BB IMT BIARSCE, PREMEIRI R I A 22
B 77 T B4 11 PR L

1 #ABEFTE

HRITE

VEH 2015 4F 1 H -2016 4F 6 H TR N 43 WAk
fEBER) T2DM &3 716 7. b, B4 375 6, Zotk
341 fi]; NGB FAERS 45 ~ 77 %, (57.26+9.91)
% 5 M3 25 (OH) D FH47K -4 38.52 nmol/LL ; i3]
Jik IMT SE-347K 524 0.95 mm.  AR4E 2007 4F K ¥ &5 1
JEYRITHE RS, SR IMT>0.9 mm & A P v ks
JE, AHFSOI R R IMT 8905820 (IMT>0.9 mm ) F
IMT IE#42H (IMT < 0.9 mm) B2H ., AGEXM LGS
1999 4E 5 T AE 4040 T2DM 2 WrkrifE. HERR B R HK
o (A1) BPIBRARSE . BEAE S e e AR T R 4E A4 2 D
HNFEIETT L L IRAT 4R D RSB S S B 258
(UWERE 2RI PR . R 2 Je R R 755 ). 5
B D A SR . PR ThRE SR . O
FTREA A . O . AR IRIG . BRI 2
PEIFRAE . HAWPN Mg . A B R RGps . R

N

1.1

Yoo SEAERRRE . SRRSO A IRE LIRS S H
b ™ TP R
1.2 FHik

ABEfEE B, IRE, B B, A E
$8%0 (body mass index, BMI) MJEREEL, W& iM%,
BUmmEzs IAMEG 2 h SR . ¢ ik (8 BYAER
sl ACSI80 XA &, AsE ot ). ol . WL .
PRI | Mg A5 5 4ahs (A H LA FEE 7600 4 A
SIHEA L ). BEALIMZT & (glycated hemoglobin,
HbAL1C) # Ml >k & M W #H %, 25 (OH) D
AR DS 2 /I 2 (BB ek, HEp
CV 5.3%, it CV 6.8% ). N FH HDI 5000 % {1235 )
HEFEA (faf 2= Philips 22w ) M ESBMK IMT, HL40
R 7.5 ~ 10.0 MHz. FBEBUPEMY, JHHBH#E, M
JEAm, Bk B TR RN a5 %, Rk g
Fishhk, BEEEURSIIKARUT o XALZES 1 em, SUE 5)
ik 53 XA R 35 N S DK 3 1 em 3X 3 Ab Y 26 A5 P 5
Jok IMT S5 FAE A S AR 53 o AR 48 2007 47 R
L EIRYTIE R, ShBKEEE R A b - I T4
T R T TR, YR WL AR 1 Il 75 25 4 ol 58
N ER LS 7 A0t , SRR IMT = 1.3 mm.
1.3 Sit=FHE

BRI TR SPSS 17.0 G4, %R
PR = drifE2s (xxs) Fon, G5 5 JEIESA
el A A (D8RI ) M (Py, Poy) 139K,
QS B B Y L o el | B o T =B i TR
BHURFOR, H xRS 5 24000 Bk F 58 2 il
WA 25001, 2R HTRHZ 7085 mH %
P<0.05 HZESFAGIFEL,

&R

4 T2DM BE R BB LR

PRSI BMIL R R w0 o R AP
K. BFEhAE. IRE A, WUEF. JRIR. A E
/N ER JE i K (estimated glomerular filtration rate,
eGFR). & fH B (total cholesterol, TC). = fif
H il (Triglycerides, TG). & % & g &8 A H
2 (‘high density lipoprotein cholesferol, HDL-C ),
28 R JE 2 hG BRI RS ol @ A OIR 55 IR R

2

2.1
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( parathyroid hormone, PTH) [0] [b%%, 5% K81t (P <0.05), IMT H4EE2H My T 258 NE 2 . ] &) PEARfE FH
B (P>005), BAREM, 5IMTIEWAMIL, e Pum s 25 HRma s m e, 29550t
IMT 3§ S AF R WO . MR R B 2285 % (P>0.05), W31, 2.

45 5. KRB ER H [#] ow density lipoprotein .
AT AN S IR Clow density lipoprotein ) )\ yr i 1o g s i BRI AR L 14347
cholestorol, IL.DL-C ). HbAlc. 258 &) 2 h MLk .

IMT S54E 45 IEAISE (r=0.267, P =0.000), IMT

i f C 2 B 2 H (hypersensitive C—reactive protein, )
hs-CRP) 7K V- J 1 3 Bk BE S 4 5, 25 (OH) D LCHTRIEARS (r=0202, P=0.001), IMT SR

OEBT, LR ke, 2R gy RRERRIEHIEE (r=0.201,P=0.003), IMT & hs-CRP

*1 T4 T2DM 2EIGERERILE

IMT #4521
(nz371) 5981871  26.63+4.02 0.94+0.07 13.75 (7.33, 19.67) 6.83 (292, 9.08) 13592+14.18  77.71+8.12
n=
IMT IEH#H
(ne345) 5452+9.60  26.13+3.97 0.92+0.06 1075 (5.83, 14.92) 6.17 (242, 833) 128.95+1579  75.57+£9.68
n=
i 8.311 0.531 0.773 9.983 0.035 5.401 0.439
P 0.003 0.473 0.372 0.002 0.815 0.02 0.508

IMT 344
(ne371) 20.00 (15.00, 27.00) 17.00 (14.00, 25.00) 583+1.16 63.84+13.75 346.36+88.53  96.93 +12.18 458+ 1.08
n=

IMT IEH 4

(ne345) 19.00 (14.00, 25.00) 19.00 (15.00, 26.00)  550+1.71  63.72+1821 331.81+8493  98.05+ 16.48 433+1.35
n=.

1 1.481 2257 0.068 0.018 2.587 1.395 2477

P{E 0.206 0.143 0.795 0.894 0.091 0.238 0.116

IMT 3454
(ne371) 2.04 (1.13, 2.68) 0.97 £0.22 3.38+0.83 1025+1.95 10.06 +2.61 1421+348 191 (135, 2.46)
n=
IMT 1EH 41
(ne34S) 1.89 (1.18, 2.39) 0.99 +0.22 2.51+0.87 834+ 191 7.70 + 2.60 11.60+3.81  1.81 (125, 2.39)
n=
18 0.383 1.7 5.375 3.989 6.152 6.764 0.358
P 0.529 0.193 0.021 0.042 0.013 0.009 0.548

IMT $§ /520

(n=371)

IMT 1EF 4

(ne345) 405 (278, 545) 222+0.11 1.25+0.17 35.63+14.46 44.23 (3547, 54.25) 1.48 (0.57, 2.10) 0.85 £ 0.06
n=

tE 0.041 2.111 1.104 0.609 6.766 19.729 24.84

3.92 (2.64, 562) 226+0.09 121+0.16 34.74+11.96 33.21 (23.95, 40.03) 3.17 ( 1.68, 4.14) 1.04+0.11

P{E 0.814 0.164 0.307 0.435 0.009 0 0
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R R B2 2R 507 %
X2 THHAT2DM BEIRKZLILLE
2515
25 P ] (%) WAH 1% B 1% - —
T2 1% R =] TR /9% YU K2y 1%

IMT #4520 (n =371) 194 (52.29) 41.05 80.94 89.72 86.58 50.03

IMT IEH 40 (n =345) 181 (52.46) 36.42 54.52 74.38 71.04 54.60

X MH 0.895 5.376 10.393 7.842 14.205 0913
P{H 0.671 0.037 0.001 0.002 0.001 0.633
BOE M 5 (r=0.198, P =0.012), IMT 5 W 4# & 1F .

3 i

& (r=0.196, P =0.004), IMT 55 LDL-C % IE #f
% (r=0.184, P =0.016), IMT 5 HbAlc & 1FE #H %
(r=0.182,P =0.021 ), IMT 5[5 [t 52 IEAH & r =0.122,
P =0.029), IMT 525 (OH) D £/ (r =-0.287,
P =0.000), IMT 5 eGFR £ i #H 3¢ (r=-0.120,
P =0.009 ), 25(OH)D 5% C IkZEIEAHK(r =0.132,
P =0.000), 25 (OH) D 5 0 3} Ik IMT 2 1 #H X
(r=-0.287, P=0.000), 25 (OH) D 5 HbAlc £
% (r=-0.196, P=0.000), 25 (OH) D Sk pimfe
A% (r=-0.162, P =0.001), 25 (OH) D 5 TC
BAHAME (r=-0.156, P=0.002), 25 (OH) D 5 PTH
BHAK (r=-0.141, P=0.005), 25 (OH) D 525
M A (r=-0.124, P=0.011),
2.3 ZEEZEFEASH

PASiah ik IMT S PRAS £, DAAES . PR, BMI,
BRI RE . Wi . W5 75, 25 (OH) D, hs-
CRP. HbAle, =M C B, JRIR. WUEF. imfs. B
It S eGFR 2 H A8 &, #4722 o0& A mH 3 #r, 5l
AIKHESE 0=0.10, HEBR/KMHERE o=0.15, 52003050
ik IMT 9 F 2R Z= A« 4FilE . 25 (OH) D, LDL-C.
hs—=CRP. HbAlc., WOHH S PRI RE . UL3R 3.

x3 @k IMT HXEZSTER S EIEFSH
A b b’ X1 PAE
AR 1.998 0.618 6.744 0.000
25 (OH) D -1.774 -0.582 -6.015 0.000
LDL-C 0.552 0.374 4.263 0.000
hs-CRP 0.273 0.253 4.626 0.008
HbAlc 1.067 0.236 4.094 0.011
A 0.493 0.222 3.851 0.018
WEPR IR 0.418 0.177 3.532 0.023

TRt I PRAE G2 IE 52 300 80 ik IMT 2 30 Jik ok o i Ak
I FRIPE S MUE , 24 B s kRl A i PR RS
TFF 53U S 42 Tl 28 B0 0 5 A1 5 R 32 % 3 ks A i £
(SIS, 25 (OH) D KSFREIRS T2DM (35 KA
S AR fE R G ARG M WFSE R T2DM BEE A7 A LG
R4 % D AKF, AR L 16.22% ) T2DM 4
1M3E 25 (OH) D 7KF >50 nmol/L., 5 E PN ;18 A
—3, (BRESMGETAR, ZIESM%E . ML EA
7] S 3% H BB RIS ] S 6

WS IMT S JEHARIE A, WAy, AR
FRFER Ui K . LDL-C . HbAlc 25 I8 M B85 2 h IfiUAE |
hs—CRP N 81 8 ik 5 He %2 8¢, 25 (OH) D K P85
e MIAEES . WO . BRI EE . IR 4E R . LDL-C.
HbAle, I0HE & hs—CRP 25 34 by sh ik o8 A Al 4k 1) 28
SN, SARKEMFRIES. 5 IMT IEF M,
IMT 34J52[ 25 (OH ) D ACFEAR, #&R 135 25 (OH)
D /KF-A] GE S F T2DM 2 B0 kA 1L A9 fE 16 9 2
IMT 3R T2 WNE 2 . BT wlDCARBE . B
B o, AT T8RN 2G| Bl ] VAR GE SE 2%
SKAE AL, — 7 4L v RE A Fish ik IMT
KA BT ARG 2 . BTRIVCAR 5 55— 7 dignk
B, fEC N 225 3t |, Ik 25 (OH) DK
AThSx 1 BBl kR AL .

AR, BBk IMT 5405 . Ukds &, b
PRI B2 . hs—CRP, WEAH, LDL-C. HbAlc M JEE
L IEA G, 525 (OH) D, eGFR 2 i, #
M) 551 30 ik IMT 19 EZ R A« i, 25 (OH) D,
LDL-C. hs—CRP, HbAlc, W HH K 0 IR 9 i FE o 7E
KAE T AR #4 . W5 IR 9% B2 . hs—CRP. WL AH. BMI,
HbAIC, LDL-C. 5%, &6 L6 I AL
i sf Bk ok FERE AL Y 2 LR T, 25 (OH) D KF5
Ak IMT 34 5C. F ik, 1M 25 (OH) D K&
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MRS, 45 : 25 (OH) D /K15 2 RUBIEBRIE R I A2 19 0C R F5E

T2DM & Fish Ik IMT BJE | 508l ke A b 1 iy
fERIR R, RIVE R4 G Skl A A i SO 8 b . 35
Ik IMT 5 eGFR 2 HAHC, 478 T2DM 8% KM 4
IS S UM AR AR 1 KA R SR B VA G

e s, I 25 (OH) D /K5 1 ZUBE R
AN C ROKE RS IEASE ", AT, T2DM
B# 25 (OH) D/KF5ZME CIRIRRIEM G, 44
F D Al P A T e, R  R  2 R
VA% AR SN A6 AN S OB T8, R AP PR oS 14)  s
RS, AR D eI ZUHNR, FRARIAR Py I R K
S, U v FIE T 5 R A A R R Il I R E . AT
5T KB, BEIRIE4L 25 (OH) D KF5 HbAle,
PRIFERFE . TC RHAAHE, S5 iMmbE, PTH JRE 7
AHSE

YA 2 D B 0] g L DL HLETZE T2DM KL
EIRET RN - RS B AIMIhREZ . B R
T, BV SAE ROV B N B IR AT M 4EA R D
T8 T G ML 4EAE 2R D 2 AR T R L B A AL AR
FH, A0S REE RSP SR SN, A N R AR AR
(A LA EF S N, SRR T 2R A ik, T I
PRI F-T6 1 R APV LA B, R 3R - A
Sk E - BRI RS ; Pl B BUFIEIRRIAE Y, A
WM, T2DM B3, JUHUZ T2DM A0 A5 50
HBFE AR R D = R RIS, R e
D ATRERA M ", ARG RIR SR, 78 T2DM
BE M 25 (OH) D K= 588k IMT 34
JERIE, &AM EEE R D ATAERT LISESE T2DM 3
M A A

4k R D 5 T2DM B kR 1k 22 8] il 56 2 1% 0 &
W, EWAAHECHRGET D, AT S 23550 ik
IMT 38 /S35 11137 250 OH D /K41, #2878 13 25( OH)
D 7K AT B FN T2DM £ sl i Ak 1) FE 16 [ 2%
FEAR I RIA YT vh ] 4 e 4E A2 3 D B8 T2DM
W1 3 T AT 9 B s (BN g 8 ey TR O VT b

AHELEE R D =5 T2DM KM ZS & A2 i 5 £
KL 5 i — 2L AT 22ty | ROREAS B KB ) F) i
WEEDFTE, HOERRN HAEAE R D TR RS R
P AR DRI 0 AR R A P4 D AhFEREHL. Ab
FE A S el Rk PTRE B R RO, A
2 D MIRAMIOR R AR B Z 57 10]

2 % X Wk
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