‘."‘ 73‘ & o At

Journal of Beng !cé“‘ei cal College

AREYRFR2RLE IR W% A MLFERBP4. NEFA. Hey/K P55 B RIRBLHIAH R4

MEM, BBk

SIHAS:

W EMN, HIBA. ANEEER2EBE R A MIERBP4 . NEFA . Hey/K V-5 1858 ZHHTAOA M40
[J]. B PR 2 B 24417, 2020, 45(12): 1681-1684.

TELR 2 View online: https:/doi.org/10.13898/j.cnki.issn.1000-2200.2020.12.023

ST BRRRNER IR LAt SO

Articles you may be interested in

I3 betatrophinZK -5 2 B BRIy B 9 AR S PERFSE
Correlation between serum betatrophin level and type 2 diabetic nephropathy
U PR 2B 24 4. 2020, 45(6): 731-734,738  https://doi.org/10.13898/j.cnki.issn.1000-2200.2020.06.008

2RUBE BRI N AT I T o PRI MILAEAH 5 PR 2R 204
Analysis of the related factors in patients with type 2 diabetes mellitus complicated with hyperuricemia

T 36 P2 2 Bg 24 2020, 45(6): 774-776  https://doi.org/10.13898/j.cnki.issn.1000-2200.2020.06.020

LA 31 e 205 DR A B 5 2R AT R B D BE A 52 )
Effect of pioglitazone on the insulin resistance and function of pancreatic islet in Type 2 diabetes rat

I PR 2 B 447 2018, 43(2): 156-159  https://doi.org/10.13898/j.cnki.issn.1000-2200.2018.02.005
LY P VR R 255 Bk AR 15 20 R R A DG A 5

Correlation of serum sex hormone binding globulin and type 2 diabetes mellitus

T PE 2 Bg 244 2017, 42(3): 305-308  https:/doi.org/10.13898/j.cnki.issn.1000-2200.2017.03.007
8 5 SR ALIA T T 2 R R Y 7 AL

Effect of short—term intensive insulin therapy on type 2 diabetes

T 6 BE 2 g 24 4. 2017, 42(4): 465468 https://doi.org/10.13898/j.cnki.issn.1000-2200.2017.04.014


https://xuebao.bbmc.edu.cn/
https://xuebao.bbmc.edu.cn/cn/article/doi/10.13898/j.cnki.issn.1000-2200.2020.12.023
https://xuebao.bbmc.edu.cn/cn/article/doi/10.13898/j.cnki.issn.1000-2200.2020.06.008
https://xuebao.bbmc.edu.cn/cn/article/doi/10.13898/j.cnki.issn.1000-2200.2020.06.020
https://xuebao.bbmc.edu.cn/cn/article/doi/10.13898/j.cnki.issn.1000-2200.2018.02.005
https://xuebao.bbmc.edu.cn/cn/article/doi/10.13898/j.cnki.issn.1000-2200.2018.02.005
https://xuebao.bbmc.edu.cn/cn/article/doi/10.13898/j.cnki.issn.1000-2200.2017.03.007
https://xuebao.bbmc.edu.cn/cn/article/doi/10.13898/j.cnki.issn.1000-2200.2017.04.014

B EFIRFIR2020 F 12 AF 45 A% 12 B 1681

[ XEHS] 1000-2200(2020)12-1681-04 - IR
ANl AR 2 BUOBE PR ALY RBP4 NEFA |
Hey 7K~V 5 [ & 2 G40 A9 AH 514 0 pr

W ER, FBR

[HE] a & AR 2 B PR (T2DM) 75 A L7 958 B 45 5 2 (1 4 (RBP4 ) U7 B 15 W R ( NEFA ) K [R) 20 2 Jbk 240 %
(Hey) K5 BES ZHBL(IR) MIAHSENE, 2ok  2EH T2DM S A 145 B, P <6 ™~ H ST HI(A 4) e 6 MHES 4F
64 (B 4l) JfE >5 4F- 24 B (C 4l) , 5 BB RIMAERE IR IR 50 FIFE AT R (D 41) . FiA 500 23 0 i B i R i 2
HEL TR N B SO ., T Arimoms A 25 BB I b 25 R R & R R S IR A IR AR A B I R = R £
RBP4 NEFA }% Hey 7K, 5B 5 R HEPTHE 50 ( HOMA-IR ) R Lk K Ak I =48 50, I 40 B R R B2 T2DM 9 A IfL 3% RBP,
NEFA Hey 7KF-5 IR fOMICHE, 45 & AR T2DM 5 AU 4s e R b 4 0 it 48 400 I A, 2 IO 3 22 =10 H o
MBFER NS AN O LI AT 1  HOMA-IR [[] 22 9 it 2 L (P <0.05 ~ P <0.01) , BN [FRFE
T2DM J5 \_Fid 46455 D H2ZE R A S %3 X (P <0.05 ~ P <0.01) , A[FJW§FE T2DM %5 A RBP4 NEFA il Hey #2257
WA L (P<0.01), BB E T DL (P <0.01). T2DM %5 Al RBP4 (r =0.503,P <0.01) NEFA(r =0. 877,
P<0.01) Hey(r=0.842,P <0.05) 5 HOMA-IR ¥ AHXCCHR, 4 #% B T2DM 5 AR I, IR SN 2 | 3 AT 5590 Al
i RBP4 NEFA Hey /K FF-A %,
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Correlation between insulin resistance and serum levels of RBP4,

NEFA and Hcy in patients with different courses of type 2 diabetes mellitus
YANG Yu-ping, YANG Xu-dong
( Department of Laboratory , The Troditional Chinese Medicine Hospital of Liyang ,Liyang Jiangsu 213300 ,China)

[ Abstract] Objective:To investigate the relationship between the insulin resistance (IR) and serum levels of retinol binding protein 4
(RBP4) ,nonestesterified fatty acid (NEFA) and homocysteine (Hey) in patients with different courses of type 2 diabetes mellitus
(T2DM). Methods: A total of 145 patients with T2DM were divided into the group A (disease duration <6 months) ,group B(disease
duration of 6 months to 5 years) and group C(disease duration >5 years) ,and 50 patients without diabetes were set as the group D.
The height,body mass,waist circumference, systolic blood pressure in four groups were measured, the levels of fasting blood glucose,
fasting insulin , high-density lipoprotein cholesterol ( HDL-C) ,low density lipoprotein cholesterol (LDL-C) , total cholesterol, three acyl
glycerin, glycosylated hemoglobin, RBP4 ,NEFA and Hey in four groups were detected, the insulin resistance index( HOMA IR) , waist
hip ratio,body mass index in four groups were calculated ,and the correlation of IR with serum levels of RBP,NEFA and Hey in patients
with different courses of T2DM were analyzed. Results : The differences of the levels of SBP, WHR, BMI, FPG, FINS, TG, CHO, HDL,
LDL,HbAlc and HOMA-IR among group A, group B and group C were statistically significant (P <. 05 ~ P <0.01), and the
differences of above indexes between A,B,C groups and D group were statistically significant( P <0.05 ~ P <0.01). The differences of
the serum levels of RBP4, NEFA and Hey among A,B and C groups were ere statistically significant (P <0. 01 ), and which were
significantly higher than those in group D (P < 0. 01). The serum levels of RBP4, NEFA and Hcy were positively correlated with
HOMA-IR and the correlation coefficients of those were 0.503,0. 877, and 0. 842, respectively (P <0. 05 to P <0.01). Conclusions :
With the lengthening of the disease course of T2DM, the IR is more significant, which may be related to the increasing of serum levels of
RBP4 ,NEFA and Hey.

[ Key words] type 2 diabetes mellitus;insulin resistance ;serum retinol binding protein 4 ;free fatty acid ; homocysteine
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T2DM k/E KRR A R 2 Bt Y & B,
BRI ASSOZBUA 1) BE B A5 B, I RE /- I AR |
MR MME AN E e MEmEEGEN4
(RBP4) S Z A IE i K+, Hh RBP4 TEALIAZ Fh
HLUPHEA Fik , 25 IR FCRER R A, WO 5
T2DM ) & 56 R VI T2DM 5 A £ 47 78 A
JHE AR T R B, AR R S8 IR R SR, WF
72 R O 7 i 105 R ( NEFA) W 7,
NEFA 25 1R &4, [ABE 2R (Hey) J& T2DM
I N R I 38 L 5 A % I AR U8 2 45 1 = AR
B, %F Hey Ml IR SE R PIBFFEA BI T B T2DM 119
FIRHLHIT . AR HET AS R R T2DM % A IR
5 1% RBP NEFA Hey ZKFRAH M . SVEHRGE

I AN

1.1 —f3tH BEEFREE 2017 452 H 22019 42
AWcia T2DM Jg A 145 41, AR 3595 A s B 53 by i 72
<6 NHH(AH)57 ;e 6 MHZS 4 (B
H)64 ;R AE >S5 AR (C 4H)24 B, 49 A bR i,
(1) F54 WHO & THEIRIR IS Wibsafe ) | 2 1 i 4%
(FPG) =7.0 mmol/L FI%& )5 2 h Ifil ¥ (2hPG) =
11.1 mmol/L; (2) A i FH R & & | B A5 25 9036975
) XMAMRNERIEIF A BEFZ MG R E .,
BRArRiE: (1) AFE DIRE 4 5 (2) 1 BUREBRSG | AR 9k
W PRI % R 8 28 A 08 BB PR v 5 (3 ) W DR s T 7R
TRl B PR RE R B R N 5 (4) FE SR S
PERRIREIRE N 5 (5) K P00 | 28 Ui B fi B o\ 1 ) g e
TN 5 (6) A I 20t i A8 B s . 3 BEHR
T B (A AR IR I A 50 FlVE X ER (D 4H) |, FPG
<5.6 mmol/L,2hPG <7. 8 mmol/L, ¥ & & I & IfiL
JE R ILAE | 75 PR R IUAE KM PR S5 AR B . 4
LI NAF I A 22 S TG 14 B (P >0.05)
(W) , BAA L,

F1 4 BHRNERFERN LI (v +5)

Lol n 5% ‘S RS %
A 57 30 27 52.3 4.7
B4 64 34 30 53.4 5.0
cH4 24 10 14 52.9+4.4
D4 50 29 21 53.0 4.5

F — 1.74% 0.55

P — >0.05 >0.05
MS — — 22.249
ATRxE

1.2 7k PrAm NBIN A By MR SL
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BBl 7 AV [ W4 7% (SBP) |, i [ (WHR) |
R EAEEC(BML) . ¥ TA8E 8 ~ 12 h J5, W5 /=
BS mL A Bk, 3 000 r/min B5.00 5 min Ji B
T, =70 CHAAFRR, SR A LAk 2% & R 25 1
iR (FINS) , B1U5R & A % 2 B = A FRA
H, SRHVE T 2400 B4 [ 5 48 AL 4 b A T
FPG 2hPG /5 % FEJE 8 111 (HDL) R% B s A
(LDL) & 1 [& P& ( CHO) | =Pt H 3l (TG ) . RBP4 |
NEFA Hey, >RHRE ok gk RBP4, 307 &5
WLk AW HARAT BRA wl F At a0 & 25
g RHE Y TRABRA R, R G8-90SL H
A ML 2T 28, P % v 255 R € 33 v 0 W A i 2T 2
(HbAlc), F 25 155 AU o A58 A g [ 3 41K bt 48 4K
(HOMA-IR) =FPG x FINS/22.5,

1.3 %itdadk RATEM ¢ KBl KK
FIFH AT

2 #R

2.1 4mAMKXIERISIFILE  AFRFERE T2DM
J% A\ SBP. WHR , BMI, FPG  FINS . TG . CHO , HDL .
LDL HbAlc HOMA-IR 5 D #H 22 R ¥ A G it =
M(P<0.05~P<0.01) , REJKFE T2DM 5 A _Eik
fEPR 2 S IR A Gt ¥ B X (P <0.05 ~P <
0.01)(W#2),

2.2 4 4AymA ik RBP4 NEFA #= Hey K- Hok
AIR)HHE T2DM %5 A\ RBP4 NEFA Fl Hey [A] 22 51
BGitm X (P<0.01), H¥HEE T DA (P<
0.01)(MW#%3),

2.3 T2DM s& A& k4547 5 RBP4 NEFA Hey #)
MK T2DM Hi A% 2 BMI, WHR , HOMA-
IR 5 RBP4 YJERAKKZR (P <0.05 ~P <0.01) ;%%
 FPG . HbAlc, HOMA-IR 5 NEFA 5 B i AH &
K (P <0.01) ;%% BMI, FINS, HbAlc , HOMA-IR
5 Hey B AH5E54 2 (P <0.05 ~ P <0.01) (W4 4)

3 it

T2DM i A T+ 55 Ok 3 B R R B, 5 AR
B 4t Ly BV AR AT P VR 5 2 A IR 2D, ELE R
LTI & R, T2DM % A 22 17 78 HE JiE 55 8 o, AF
FEI8 0 R BB P R S 30 T2DM i A IR B A
F o IR EIEHLIR S B 5 22 5 I M B A 1 57 2
FLRAS 5 LA 5 22K AT Re e 7e T e v, (0
[ 5 3 5 A2 AR I 45 6 e D) ANES B T 1 ARUNE fiE ) B i
AR5, SRR A AT &, IR 78 T2DM
kA KRR EEE R . BFge KW IR 7E
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P ZE T A Ak, ASHE I8 H, AS A% A T2DM 9 A
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HbAlc HOMA-IR [8] 2% 553968 Geit2¢ 75 , HARH
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I PR BEE RN s N B R | £ G
HBL TR R E (972 £, AL B 15 3K AH X T IE
WARECRRIR TR . X T RER X Tt 5 4F
DAL B8 AR, IR IR AN, S A i
BN RE, HLBREY B 40 e 2 RE 120 i 5 8 , e & Y 70 b
DREtBE 2 B A

R2 AABABXIGRIERER (7 £5)

IreH n  SBP/mmHg WHR BMI/ (kg/m?) FPG/(mmol/L)  FINS/( pmol/L) TG/ ( mmol/L)
A4 57 129.8%7.6 0.85+0.03 25.2+1.1 8.4+1.8 30.5+4.3 2.6+1.7
B4 64  147.210.3% " 0.92+0.03"* 26.2£1.5%" 9.8+2.0"" 27.5+4.8"" 2.3+0.9
c4 24 137.5%8.0" " 0.86 +0. 02" 25.5+1.4" 7.8 +1.7" 22.6 4.0 1.820.6""
D4 50  124.4£10.9* *#AA (.80 +0.04* * AL 23 441 0 *HAL 3 94| gF*HAA 17 5.3 g A | 34047
F — 62.27 135.94 47.47 97.03 92.42 14. 14
P — <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
MSyp — 90.115 0.001 1.59 3.544 18.272 1.199
SreH n CHO/ ( mmol/L) HDL/ ( mmol/L) LDL/( mmol/L) HbAlc/% HOMA-IR
A 57 4.9+0.5 1.4£0.2 3.1+0.5 9.2+1.3 11.4£2.3
B4 64 5.2+0.4"" 1.1£0.2%" 2.7+0.4"" 11.5+1.2%* 12.1%2.2%
c4 24 5.8+0.7"*" 0.920.3" " 3.7+0.5" " 10.7 1.0 *# 7.9+1.1""#
D4 50 4.5+0.6" “#AA 1.6 £0.4 " *#A4 2.5+0.6" *#AA 4.451,5% HAL 4.5£0.7" *#AL
F — 37.22 49.71 37.79 305.34 190.01
P — <0.01 <0.01 <0.01 <0.01 <0.01
MS 0.277 0.078 0.249 1.668 3.419

AR X (8 39 K50 5
R3 4 4ARKAMTE RBP4 NEFA #0 Hey 7K FEE R (% +5)

ML n RBP4/ (my/L) NEFA/ (mmol/LL) Hey/ ( mol/LL)

Al 5T 243434 0.49 £0.05 10.2+3.3

B4 64 27.93.0%" 0.57£0.07" * 14.0£3.5% "

C4l 24 35.73.9% M 07820.06° ** 14.5£3.77 ¢

D4l 50 17.8£3.2% **#A& (994003 *#AA 7 640 9" *HAA
F — 181.72 487.32 44.26
P — <0.01 <0.01 <0.01

MSypy — 10.817 0.003 11.04

R 5 A T « * P<0.01;5 B 4LHBH##P <0.01; 5 C 4L A AP <0.01
Fz4 T2DM mANIGKRIEHRS RBP4 NEFA  Hey BIFERME(r)

s RBP4/ NEFA/ Hey/
(mg/L) (mmol/L) ( pmol/L)
R/ AT 0.620"* 0.504** 0.321°"
BMI/ (kg/m?) 0.385" 0.103 0.489*
WHR 0.352° 0.177 0.130
HOMA-IR 0.503 " * 0.877** 0.842*
FPG/ ( mmol/L) 0.123 0.904 " * 0.027
HbAlce/% 0.182 0.845"* 0.446*
FINS/( mIU/L) 0.195 0.186 0.177*

#* P <0.05, % *P<0.01

AHHE P <0.05, « «P<0.01;5 B4 HE#P <0.05 ,##P <0.01;5 C HIHLE A AP <0.01

RBP4 &35 45 %8 & B — 28 e i IH 7, 222
FEAE T 40 B RN B s 4 B, S5 00k (IR 2 T2DM 4%
RN PR R M EE R R
N, Eaﬂﬁ%%i PR SE 12 5 1 4 R R R B89 /N
BB AL A FHALIT BT IR, I Hix e/ {
HI{7-7E RBP4 Eﬁiﬂﬁﬂ’a 1§, RBP4 1y I fiE
SRR IS BT G S N L 2 F
PP A, T3 IR, HA MR WoR, 78
JEAERERS T2DM J55 A B JEATE B PR S0 5 i o
FEOBE PRI N HE B 7 460 W S i 22 ABE Il i RBP4
K5 IR ¥fEZEAE G, JF H 5 BMI WHR |SBP F+
SR IE R R R IA 5, AR MiE
ARG I, T2DM 5 A RBP4 7K i 2 7, HU
= TR T2DM ALK,

NEFA ] /5 A HLAA 41 i AR AL R 40 ﬁ%‘ﬁiﬁi
RE I IR U8 S Z Fh AL N5 5 00 I ET A . H
BB TSR A 32 1R S E AR 2
NEFA J2 19 5 240 M 1) 5 22 58 U5 ) ot , i 7 i 280 4 1
PRI SRR 5 3R ) 430k T

1o v PR AR I P K P I
723300 61 JBE & 3R 43 Wb, T2DM 95 A el T AR AR 25
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L, 8 B2 A M 4p 285252 v R D PR 5% T, NEF A T4 26 4
AR B il 3k A PE AR L, S BLIA TG T,
B B AN TR B o  Eg U e
KB, NEFA J2 580 IR B EZEY R, A5,
NEFA /KB T2DM J5 A Jps R4 i 384 4

Hey S0 AE RO ILAE B0 I A R R W), it
Hey £330 LAH L3S in, 52 0 LDL 44k, JF 51
AL IMLAE A B 32400, G 5 1M/ MR D) RE 535 gl bk ok A Al
b, S0k e AR B el RERE L WS BOR,
T2DM %5 A Il 3¢ Hey 7K F-F1'E D RE 48 bR 7%, Hey
SE R DRI JA] [ 10079 A8 A ST S s R R 22—, S5
PRI AT e 2 A VI &R . Hey 2t
Wy, oK 2 5 R 52 5 6 AR
SR, 29 5 2R HRPTE = 1, 3 3 Hey B9 5 052
I W R, AWF5EH, T2DM 9§ A Hey 7K F B
FhiE, H OB 44 A1 C %% A Hey KB B & T A
41, $E7% T2DM o AU I A5 22 (4 AT Be 3

A P 4> BT %, T2DM i A Il 7 RBP4,
NEFA Hey K375 HOMA-IR ¥ 2 AL FR, ol I
BifiF T2DM Jig A B2 38 I, IR BE i 2, X T RE
S NI RBP4 NEFA  Hey /KE3 A H K&,
TE T2DM i N6 T7 2k 78 r g 3 e I ] e A I
7% RBP4 NEFA  Hey /K7, LI/ IR, i RS B
MM ThBE , 5E S AU /0 T2DM i A4S 5 & 9iE 1
K

[ & % x # ]

[1] ABDUL-GHANI MA, JAYYOUSI A, DE FRONZO RA, et al.
Insulin resistance the link between T2DM and CVD: Basic
mechanisms and clinical implications[ J]. Curr Vase Pharmacol ,
2019,17(2) :153.

(2] SERSH VT GEARH, 45 T2DM 3 4 I AE R e RE I7 I 55
Wik B AMITH AR B ZHRHLA R (1], IR K
1#%,2018,39(11) :62.

[3] GASTALDELLI A, GAGGINI M, DE FRONZO RA. Role of
adipose tissue insulin resistance in the natural history of T2DM .
Results from the San Antonio Metabolism Study [ J]. Diabetes,
2017,66(4) :815.

(4] JrAhit, SeIRte  rf, 5. AR (R3S LR e i SR 2
BEIRHR IS R [ J]. INZR K25 ,2015,55 (44) 169.

(5] BREDHE, ZRUHS 78, BMI XHHTI8 2 U0 FRI% H 2 10 7% WL 3%

J Bengbu Med Coll, December 2020, Vol. 45 ,No. 12

(6]

(7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

FELE G 4 KV BB RARBUEm [ J]. INAREZ,
2015,55(44) :71.
ARk, TR ] 5K A5 BT W 2 LR PR B s B
HIEE 11 2 5500 B M 7 1 K OF- 728 Ak B 5 106 B AR o6 &R
WEFE[T]. HrE R EE 2014 ,17(23) :2700.
AR ORI e, A A R R e AR A 10 ) 2 2 o R 1 JBR
B RABT MM E C Bt RACT AT T RESE,
2014,35(10) ;1558.
YOSHINO J, PATTERSON BW ,KLEIN S. Adipose tissue CTGF
expression is associated with adiposity and insulin resistance in
humans[ J]. Obesity,2019,27(6) ;:957.
SHABRAWY AME, ELBANA KA, ABDELSALAM NM.
Proinsulin/insulin ratio as a predictor of insulin resistance and
B-cell dysfunction in obese Egyptians (insulin resistance &amp;
B-cell dysfunction in obese Egyptian) [ J]. Diabetes Metab
Syndr,2019,13(3) ;2094.
2, ik REE, T3, 55 2 BUR IR & T HC R R R R AR 1Dy 43
A5 5 1B Z ARG AISCHEDTTE [ J] . IR IR ,2017,46(26)
3632.
LI JY, CHEN XX, LU XH, et al. Elevated RBP4 plasma levels
were associated with diabetic retinopathy in type 2 diabetes[ J].
Biosci Rep,2018,38(5) :20181100.
8, A, BB 2 FESE LA 4 Apoe H2 IR i B 30 ik s A
fifi Ak /N E B ik TNF-oo/ p38 MAPK/NF-kB/ RBP4 {5 53 #48
EBFFELT]. 10T P B2 K425k ,2018,20( 1) : 18.
TR ARG IR 4141 RBP4 363k KL 5 &5 R HE
HURE R[], ILAREEZ 2016,56 (46) :47.
PEVEIAS , B ME A, T2DM ' I 85 45 58 3% L FFA ( B2-MG J¢
ADA KA B [ 1] INARE 25 ,2015,55(14) :88.
W, M, T8, 4. I R 38 5 2 UM bR SO IR
SR IARSCHERE AT T]. hE 25445 2014 ,39(12) :2356.
SU LQ,WANG YD, CHI HY. Effect of curcumin on glucose and
lipid metabolism, FFAs and TNF-a in serum of type 2 diabetes
mellitus rat models[ J]. Saudi J Biol Sci,2017,24(8) :1776.
SRS, 20, LR AR, HU B e T2DM B I Hey 7KF
FPR MCP-1 TGF-B1 HE Mt i S me [ 7. v A5 g 45 1 % &,
2014,18(11) :1095.
it SR, ISR, 4. 2 BB IR A 1B I R X
POIGERUEE [ 1] T ER R 4475 ,2016,24(2) . 141.
BRI ZE o PN, A T B2 e AR 5 e I 3R BB 4 R
S s £ I R A IR v ot PR RS e [0 e D DR 4
#5,2015,23(4) :293.

(At B 2iF)



