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WE. B KT FRRBEMG2AERB (T2DM) EF ks %, 25 (OH) D, K F 5% &%
At (IR) #9m %M, FiE #2016 F5A—2018 458 A TA 2L FTH—ERA ARS8 171 4]
T2DM % FAF A BF 50 57 %o AR 3B 4B Jk 9% 9/ A2 & 4 T2DM—1 20, T2DM-2 20 % T2DM-3 28, 4 %] M &
TBIL. IBIL, DBIL, 25 (OH) D, ¥4547KF, £ A Pearson 48 % P57 Lik B I354r 548 A M B RN 354k
(HOMA-IR) #48% M, # XA S AKKER 54 IR 9 AKRE £, %R T2DM-3 4%+, SBP. DBP.
LDL, FPG, 2hPG. HbAlc, HOMA-IR & CRP % T2DM-1 £84= T2DM—2 4% (P <0.05), FINS, TBIL,
DBIL, IBIL % 25 (OH) D, 4% T2DM~—1 442 T2DM-2 284K (P <0.05 ), Pearson #8% M54 %7, HOMA—
IR 5 BMI. CRP £ EAB% (r =0.199 #2 0.178, P <0.05), 525 (OH) D,. DBIL £ fi #8% (r =—0.373 #=
—0.346, P<0.05), % ng&Hw)ags o, 25 (OH) D,. DBIL Z%"1 HOMA-IR #3k F & (P <0.05 ).
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Abstract: Objective To investigate the level of serum bilirubin and 25(OH)D, as well as its relationship
with insulin resistance (IR) in type II diabetes mellitus (T2DM) with different disease course. Methods This study
included 171 T2DM patients who were divided into T2DM-1 (45), T2DM-2 (62) and T2DM-3 (64) groups according
to the disease course. Serum total bilirubin (TBIL), indirect bilirubin (IBIL), direct bilirubin (DBIL) and 25(OH)D,
were measured. Pearson analysis was used to analyze the correlation between aforementioned indicators and HOMA-
IR. Multiple linear regression was used to analyze the risk factors of IR. Results Compared with the T2DM-1
group and the T2DM-2 group, systolic blood pressure (SBP), diastolic blood pressure (DBP), fasting plasma glucose
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(FPG), 2-hour plasma glucose (2 hPG), low density lipoprotein cholesterol (LDL) and C-reactive protein (CRP)

in the T2DM-3 group were significantly higher (P < 0.05), while the level of fasting insulin concentration (FINS),
TBIL, DBIL, IBIL, and 25(OH)D, were significantly lower (P < 0.05). Pearson correlation analysis showed that
DBIL (r =-0.373), 25(OH)D; (r = -0.346) were negatively correlated with HOMA-IR (P < 0.05), but BMI (r = 0.199)
and CRP (0.178) were positively correlated (P < 0.05). Multiple linear regression analysis showed that the level of
DBIL and 25(OH)D; were the risk factors for IR (P < 0.05). Conclusions Disorders in blood lipid, blood pressure

and IR could be seen in T2DM patients with disease course ranging between 5 to 10 years, who might be prone to

cardiovascular disecase with decreased levels of DBIL and vitamin D but increased levels of CPR and chronic low-

grade inflammation. Moreover, 25(OH)D, and DBIL could be established as the independent factors for IR.
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#iA- & D(Vitamin D, VD ) SR AREEERE,
AFREY], VD AT 2 BHEIRE (type 2 diabetes
mellitus, T2DM ) &AM, I H 5N R IRERZE
BUIRE " ML RAR A R Z LA BT . T
BB B A N R G AN BT A s S B e, H R
BHMFEALSEIFzE, BONEHEHELLR (indirect
bilirubin, IBIL ), %1z Z 15 AR R4S 5 A N B
HEH2T & (direct bilirubin, DBIL ). #T4F 3k H W35 £
W1, MHZLZRICHIE DBIL, J2AR AN —FhE ZAHT AL
LR T, AMUGABEEEIE . O MBS R
KU FRBAR AT G, T HLAERE s ST RAERI R A . K
JEHEREZAEA T R i S DA FEE TR R T2DM
B MG LI R VD KV 5 B R AEHT (insulin
resistance, IR ) FHICTERIIFIE . RUFIELAZE BT
—E BN EHIGA B T2DM BRI st 4, it
17 T AHSCHEE, BB an T o

1 RRESHE

Il oA % 434

VEHL 2016 4F 5 H—2018 4F 8 A TR R HSE—
B B N 43I BHER 2 1 171 461 T2DM SR VR RS 4
R4 T2DM f8 35 1 s H 424 T2DM-1 21 (T2DM
JEFE <1 4F ), T2DM-2 4 (1 4F < T2DM Ji 2 <5 4F )
K T2DM-3 21 (5 4F < T2DM i 2 <10 4F ), 4»59lA
45, 62 1 64 i, HEBRARAE . OB HFNE . IHIELR ;
QOFFFERE IR ST RAE . IR A I n] BERE
EEE S BR 5 OBEE 3 AN A A R (M
FAR . ORI ) s @Ur A oY | 18 R
W 3 QIEFEMTE I T BE M VD AR 254 ( n4k
AR YA RN R TR ) @INA . A
WFFEAS BN G S LG8 i s [l T 2 TN 1 [m)
P, M ERE A PR R St i .

1.1

1.2 Fik

120 —#iASE BIRENREES ~ 10h )5,
2 Fl e G s I A SU R B . RKER . SBP A
DBP, JfREEFHIKIML. 157 BMI,

122 i Fdaindenl SRR RG R
BT, JFTHET 1 R R KAL), [ 1 K
BIRAEE 8 ~ 10 h, ZHEERBCR ML, #0 FPG. TG,
TC. HDL. LDL. TBIL, DBIL, IBIL, FINS, HbAlc
J25COH D, THAFR SRR ZIEMFEE( homeostasis
modeall assessment of insulin resistance, HOMA-IR ),

HOMA-IR=( FPG x FINS ) /22.5.,
1.3 HitEFHE

B3R FH SPSS 19.0 Geit- . BRI
P+ brifE2E (xxs) SOPAZECRIIY AL M (P,
Py) |4, R 2250 Mrsl H K258 5 THECR R
R (%) FoR, R x K% ; MCH
BT H Pearson 1%, 520 KR 404 FH 22 ootk [l A 4347
P<0.05 HEFAGHFEL.

#HR

Z AR IR

A AR PR WM. B, BMIL TG, TC
S HDL WA, 2R egiit v X (P>0.05), #5415
. SBP, DBP, LDL, FPG, 2 hPG, HbAlc, FINS,
HOMA-IR. TBIL, DBIL, IBIL, 25 (OH) D, } CRP
A AL, ZRAGTE L (P<005), T2DM-3 4%
. SBP, DBP, LDL, FPG, 2hPG, HbAlc, HOMA-IR
K CRP % T2DM-1 £1 . T2DM-2 4 ( P <0.05 ), FINS .
TBIL. DBIL, IBIL & 25 (OH) D, # T2DM-1 4.
T2DM-2 4% (P <0.05). W3 1.

2
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2516 4 FAR, A ORFIREERY 2 BIRE DO MUFHLLER | 25 (OH) D, K558 ZARBUAIAROCHE M7

F1 BAWKKERILE

T2DM-1 24 45 20/25 56.98 + 14.37 13 (28.89) 14 (31.11) 0.18 £ 0.02 26.81 +3.96
T2DM-2 21 62 34/28 54.62 +10.73 16 (25.81) 17 (27.42) 4.62+2.50" 2553 +3.34
T2DM-3 4 64 35/29 57.38 £ 10.41 18 (28.13) 20 (31.25) 739+2.72" 25.74 +3.57
X Il 2.320 0.990 2217 3.511 136.326 2.131
Pl 0.313 0.374 0.330 0.173 0.000 0.121

T2DM-1 £H 128.52 1631 81.76 £7.10 1.99 (1.32, 2.96) 494+ 1.66 1.24+0.23 2.77 £1.02
T2DM-2 £ 135.12£17.45" 81.99+9.65" 173 (121, 241) 5.02+1.51 1.23+0.38 288+ 1.11"
T2DM-3 £ 143.08 +1821"%  88.80+1036"% 1.56 (1.10, 62.47) 536+ 1.20 120+0.34 348 093"
FIH A4 3.982 3.231 0.098 1.226 0.196 8.160
PH 0.009 0.026 0.907 0.295 0.822 0.000

T2DM-1 4 8.86 +3.39 13.11+4.73 8.79 + 1.88 6.58 (6.23, 6.89) 1.58 (1.13, 1.81)
T2DM-2 24 8.77+2.85" 13.70 £ 4.09" 8.86+1.89" 594 (562, 628) "  1.69 (125, 1.98) "
T2DM-3 £H 11.24+3.76" 16.13+5.03"% 10.57 + 178" 352 (3.23, 3.81) "% 244 (212, 279) ™*
FIH A4 10393 6.962 15.919 7.542 6.865

Pl 0.000 0.001 0.000 0.000 0.003

T2DM-1 41 13.86 +5.69 4.04 (2.40, 5.60) 8.80 (6.20, 13.90) 50.83 + 15.93 1.04£0.42
T2DM-2 £H 12.40 +5.69" 330 (223, 515) " 7.30 (5.76, 9.97) * 46.77+17.07" 133+041"
T2DM-3 4 1033 +3.97" 3.00 (2.00, 425) " 630 (450, 8.65) ™* 41.65+14.70" 1.49+0.50"
FIH 8 9.890 3.884 11.367 7.563 13.376
PAH 0.000 0.009 0.000 0.000 0.000

D5 T2DM-1 41b%s, P <0.05; @5 T2DM-2 14, P <0.05.

2.2 T2DM-3 ZHEE HOMA-IR 5&l&&IstrE &2 T2DM-3 ZHE3E HOMA-IR 5 &G KIEFRAHE X4
XM
Pearson fCPE AT 7R , T2DM-3 41/ HOMA-IR

5 BMI. CRP S IEAIX (P<005), 525 (OH) D, " ~0.005 0.955
DBIL S 5456 (P <0.05), W3 2. BMI 0.199 0.026
23 T2DM-3 A% HOMA-IR BMEENER ot 0%
52 e ENER i Tc 0.052 0.565

P HOMA-IR {F 258455, L) BMI. CRP. DBIL. ~0.098 0276
25 (OH) D EN AR, RMESEtGLogk 0,055 0.541
FIAST, BIAKHEEN 0.05, BlkgkuEn o1, gpm P -0.023 0.798
7k, 25 (OH) D,. DBIL &5 HOMA-IR [ 7k 57 DBP 0215 0114
%= (P<0.05), W3, SBP ~0.186 0.401
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Ei=tN r{H P{H

TBIL -0.003 0.970
DBIL -0.346 0.000

IBIL -0.002 0.988

25 (OH) D3 -0.373 0.000

CRP 0.178 0.048

#& 3 T2DM-3 fHEE HOMA-IR ZImE EH
EFIn Ak AR iE )

(SRS b S b' t1H P{H
g 32.038 3.413 - 9.388 0.000
25 (OH) D, -0237  0.070  -0.408 -3.383  0.001
DBIL -0.954 0441 -0.258  -2.142  0.037
3 iTig

IR AU T2DM (1) B AR FRRFAE , 2 = 1M
JE . SR B KoK RERE AR O I |« DKok R AT AL 20
A& B &R RS fE R B E ™, T2DM., IR, AR
KUy I A8 728 A AR O B g A D k2 —Fig
PEAREE JOREBR ™o CRP J2& 52 WAL 5 5 15 197 S Jak e
PEBVIRR B BUE R bR . 5 JLAESR, CRP AN B 2
ViR R AT S RE R A (1 A e b

AR B S TR R Y T2DM A 456 IR
fetnzsl, RN, WREERKAEFIME. CPR, IR
K W IpE K925 B8 FR( HbALe .2 hPG FPG ) H (5
PRI, BEMUAR RIS 8, &4 IR (1)
PR, H AR EREL, RO m A
s SR KU N, 5 AR AR SCRIF ST 51 ARAT s

A, ARBFFTEE R BN, WK A S,
IAFAEIA S A AR 250, XFALIARE A R £ R &
K7, W DBIL, 25 (OH) D, S/KF 3 PR, X &
BURPUR AR, B B RS 4 BE
TR, BZLZE . VD AKCE TR, HUAE VAR SRS
g, ARLT 2 2548 v i e RO A TR AR A 3R
Aey, HIR bR SR FREEFRE H h3E, AR anias
it EACE D R A E AR T, DR LA T A i
R BRAERFIT R, DBIL Fb IBIL ¥ 5 5 #E 8%
B TEE S KRR, RN R A SIE TR
3, DBIL S5CHZR A AE A AR A U IR LT 22
R 1 557 ) - DA o LU = L Wl Y| SEA 1 8 8

J& DBIL &R N 2 BT b F Bt R K+ . A B
SR, E R IRLT R X R R ThRE, YRR
o KI5 74 S AR s A8 e B AP/ E A ™ T VD
SR A R A AR R 5 2R 53 W A B R L
fif i (AT, VD BLZ AT ARRAE B 4 /i
FHIFINEE IR, HBERIEN AN 40%., TEIHEIR
AL VD il 5 VD ZAREE A, T LAY g JE ] 1
HNAEIRT LR IR, REIRYEE B A, A
Mg T, LI AU P S B R, TR R
SYULFVRERC, A R 45 I 5 25 A2 AR ) ik R 5 2%
T WS BRI, B IR R R " IFE
AFFERY], VD KRS RN R AR % YA
K, #h3E VD BRI BRI R AL C RN
I35 19 5 22 v B HOMA-TR™ "™,

E—25 34 T2DM-3 4% HOMA-IR 545 Ifi R $5
FREGFESCHE , 4559 5, HOMA-IR 5 BMI, CRP 21F
X, 525 (OH) D, & DBIL £ HAH. Bl IR 5
R L MU JSREIRZS | VD I DBIL KRB AE B R
AR FIBLAAAR B2 P2 & S AT N EE IR, VD, DBIL 7]
AR TR, ACHTJE N, IR & T2DM &9 K ifk e ) 2 %2
HWZE. BAYEHGE, T2DM B3 IR AR R (10
W) BT, ZIEHE R R R IR K — 4
FERS R K- T2 IR W HILH 385 A6 SRE SN
TEBHRITRRIGVER . LR . A A At X 7
(2 HpE ) %

AN 5T 2 TeL A BH S B it — 2P AR5 T T2DM-3
21 HOMA-IR (52 R 2R, 4558350, DBIL .25 ( OH )
D, & IR PN M K R, HfE 5 ~ 10 4EAY T2DM &%
VD, DBIL K F FEERTREINEE IR, FHARA ATHER
BILAA NS AT BE 4 7K ST T e DA T 300 IR, 3 g o ik
T2DM [P)E .

ZE LR, PG R AR AR e 2 s R K 1Y)
T2DM & HIIILE VD ML 2 (JEHUE DBIL) /K-
(EABFIRAFAE N T B, R eA >, H
YRR MR T A, WSO A AH S R fig e
IR, Ak TP A . Z L T
WEERE I I LAESE FiRZ5E
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