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2018 F 1 A TEMKRFH ZEIR A AL A 2 B R 80 4] &4, S5 A RMHF A4 [DN 4, 24 h
Jk8 G A E (24 h UAER ) = 30 mg/24 h] fe 34 2 A4E R4 ( T2DM 8, 24 h UAER <30 mg/24 h),
FRLH 40 ), AR TP ORISR R A B AR A 40 BIAE A 3R (NC 20 ), REFAFRATZ R . F#, B2,
G HEAREFEA, AR ERS, MNE TP (FPG), #BibisiE d (HbAlc)., Hiw =8 (TG). %
e @B (TC), &% EMRERGEEARR (HDL-C), K% EREGRZELR (LDL-C ). k& & oA WLEF (Scr).
MM EE (FINS) % 24 h UAER, #H B bhskigit £ (eGFR ) fefd Sk & iR M54 (HOMA-IR ), %
A B BR %, 9% SR M (ELISA) k48 e 75+ ChREBP. &iEHF£#4%%&E§ -1, TNF-a. [L-1B & IL-6 K-F,
Z58R i ChREBP K-F DN 4% &%, NC 28 3% 4& (P <0.05), ChREBP 5 ¢GFR £ #i 48 % (r, =—0.694,
P =0.000) ; ChREBP 5 24 h UAER, IL-1B . IL-6, TNF-a % HMG-1 £ iE # % (r, =0.596., 0.711,
0.650, 0.684 #= 0.515, P <0.05), Logistic B3 5H 27, J#F [OR=1.44, 95% CI (1.10, 1.87) ]. HOMA—
IR[OR=2.22, 95% CI(1.31, 3.76 ) ] 24 h UAER[OR=1.03, 95% CI( 1.00, 1.06) ] & ChREBP[OR=1.01, 95%
CI(1.00, 1.03) | A fsm B4 FIER TR I EmEl & (P<0.05), it 2 A¥ksm & hE ChREBP K
A B TR S AR BRI R . RJRARK
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Association of serum carbohydrate-responsive element-binding
protein with diabetic kidney disease in patients
with type 2 diabetes mellitus*

Yan Chen, Qian Bai, Yan Cai, Shu-jie Zhao
(Department of Endocrinology, the Second Hospital of Jilin University, Changchun, Jilin 130041, China)

Abstract: Objective To explore the relationship between the serum levels of ChREBP with the development
of diabetic kidney disease in patients with type 2 diabetes mellitus (T2DM). Methods A total of 80 patients with
T2DM in the Department of Endocrinology of the Second Hospital of Jilin University were included. They were
divided into two groups as: T2DM with DN group (DN, 24 hUAER>30 mg/24 h, n = 40), T2DM without DN group
(T2DM, 24 hUAER<30 mg/24 h, n = 40). In the same period, 40 healthy subjects were collected from the medical

examination center as normal control group (NC, n = 40). Data including gender, age, duration of diabetes, height,
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weight, body mass index. Fasting plasma glucose (FPG), glycosylated hemoglobin (HbAlc), triglycerides (TG), total

cholesterol (TC), high-density lipoprotein cholesterol (HDL-C), low density lipoprotein cholesterol (LDL-C), urea

nitrogen (BUN), serum creatinine (Scr), fasting insulin (FINS), 24h urinary albumin excretion rate (24 hUAER) was

determined. Estimated glomerular filtration rate (¢GFR) and insulin resistance index (HOMA-IR) were calculated.
The serum levels of ChREBP, HMG1 and inflammatory cytokines including TNF-a, IL-1f, IL-6 were determined

by ELISA. Results

(D The serum levels of ChREBP from high to low were DKD group, T2DM group and NC

group (P = 0.000). @ There was a negative correlation between ChREBP and eGFR (+=-0.694, P < 0.001). There
was a positive correlation between ChREBP and 24hUAER, IL-1, IL-6, TNF-0, HMG-1 (+=0.596, r=0.711,
r=0.650, r=0.684, r=0.515, P < 0.05). @ Logistic regression analysis showed that duration of diabetes [OAR=1.44,
(95% CI 1.10 ~ 1.87)], HOMA-IR [OAR=2.22, (95% CI 1.31 ~ 3.76)], 24hUAER [OAR=1.03, (95% CI: 1.00 ~
1.06)] and ChREBP [OAR=1.01, (95% CI: 1.00 ~ 1.03)] were independent risk factors of diabetic kidney disease in
T2DM. Conclusions The elevated of serum ChREBP in T2DM may be related to the occurrence and development

of diabetic kidney disease.
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VEHL 2017 4E 1 H—2018 4 1 H T Ak K24
TEERE AT IRIRIS A 2 BOE R 1 HR 3 80 IVE Ny
WX G PARRE . DFER 18 ~ 65 % 5 QFF &
1999 47t B T3 A= 2 Ui A7 1) 2 OB PRI 12 Wi 43 B bR
", QRIES SN, I HERST 4. HEBRRME
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P 5 OHAZEANG R . IR RIEYLSE 5 D T)
W IR 5 MR ERRE R R W bR e I
FB LA IE AL TP RESE 5 @A 7 B Stk
S FTA] BEREZ M UA R R G0 5 COME FH AR PR B 11 24
YIRS AR RN 3 UK 24 h R 8 A HEE
XK (24 h urinary alumin excretion rata, 24 h UAER ), =
2 YK 24 h UAER = 30 mg/24 h & 1V 2 IR % 5 %
20 (DN 4H ), 24 h UAER<30 mg/24 h 5 1E N 2 Bk
PRI (T2DM 41), F4 40 7], Hodr T2DM 418 3%
B 20 B, Lotk 20 5 AR (47.45+14.78)

1.1

4. DN B HF B 160, ot 244 ; FH4E R
(51.85+7.69) %, [F] sy 35 HRUAS g fgde e A4 A v [ 1)
PA G 11 i BREAE Ak 40 B4 S % B 4] (NC 4 )., o,
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WL . B MRESEROR, JRHE BML AR

B 2 I M A (fasting plasma glucose, FPG ), 4k
Mmer&E [ ( glycosylated hemogloin, HAblc ). Huw=
[il5 (Triglycerides, TG). & JH iz (‘total cholesterol,
TC). =% & IR H B EE (high density lipoprotein
cholesterol, HDL-C ), ik % F£ g & 1 A0 [# B (low
density lipoprotein cholesterol, LDL-C ). JREZZA (blood
urea nitrogen, BUN ). Il %W WL BF (serum creatinine,
Ser)., =M E S & (fasting insulin, FINS) A 24 h
UAER, T35 /NRIEL# (eGFR) =186 x Ser '™ x
I x (0742, AR LME), RS E R
P M 38 %0 (homeostasis modeall assessment of insulin
resistance, HOMA-IR ) =FPG x FINS/22.5,

122 o7k ChREBP & X fb X gk 5 Ar4al ik
FHEEE 8 ~ 10 h, REMHIKIL, FEFHFE 205G
3 500 r/min &0 10 min, 7rE§ LJRILTE, & T -80C
KEEhEM. RARKRU KR REERYREARLS
) bioRike i} 1 52 92 W Bt (ELISA ) 3 58 & A6 i
I & 45 #x, ChREBP £ il & il 2.5 ~ 200.0 ng/ml,
K I R PE < 1.25 ng/ml 3 HMG—1 K630 35 Bl 250 ~
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20 000 pg/ml ; ¥ i 40U < 125 pg/ml 5 HHAR LA B,
% -1 (Interleukin 18, IL-1B ) # Ml & [l 1 ~
80 pg/ml, 5 M HHUEME < 0.5 pg/ml ;3 HAMEAN K -6
(Interleukin 6, IL-6 ) #:IYEE 0.6 ~ 48.0 pg/ml, Fill 2.1 RBHE—RRAPIENLISIRILE

U < 0.3 pg/ml 5 FEIRFEHF o (tumor necrosis KB EREB L, ZR LTS5 2E X
factor— o, TNF-a ) K2 1 ~ 80 pg/ml, #MHUER (P >0.05). 4 414 #. BMI. FPG. HAblc. FINS,
PE< 0.5 pg/ml. HOMA-IR. TG. TC. LDL-C. 24 h UAER. IL-18 .
13 SitEAE IL-6. TNF—« . ChREBP. HMG-1. eGFR & HDL-C

BRI R SPSS 18.0 B4k fF, iHaR%RIL W, ZRASIFE XL (P<0.05), jEfE. BMIL,
PIB + ARAEZ (xxs) BUPACECRIDUA8E S (M FPG, HbAle, FINS, HOMA-IR, TG, TC, LDL-C,
(Pys, Py) 1R, LBH ¢ K560, HESEHK  24hUAER, 1L-1B8 ., 1L-6, TNF-a . ChREBP,
a8 5 AH 243 i Spearman 725 ; 52 ) A28 A 4 B HMGB-1 9 7K - 7E DN 2H % 5, NC 41 52 Ik ; eGFR .
Z N & Logistic MIHAL AL, P <0.05 2R A 415 HLD-C /KFAE NC dlfm. W& 1.

x1 BE-MABMELIERLEE (0 =40)

NC 41 4923 £5.10 - 22.15+225 5.4 (520, 5.80) 535 (4.98, 5.68)
T2DM 4 4745+ 14.78 7.34+4.28 24.52+2.61 10.5 (6.59, 11.55) 7.50 (6.30, 10.98)
DN 44 51.85+7.69 13.98 +5.34 25.69 +3.41 11.5 (9.92, 12.21) 8.75 (8.00, 10.2)
FIH i 1.938 -6.131 16.590 52.292 78.733
P 0.149 0.000 0.000 0.000 0.000

NC 2 8.23 (7.67, 9.32) 1.98 (1.80, 2.32) 0.71 (0.56, 0.75) 2.92+0.28
T2DM £ 18.06 (12.79, 23.36) 6.07 (2.65, 8.95) 1.61 (145, 3.08) 5.59 +0.92
DN 44 21.52 (11.03, 32.52) 12.90 (1045, 13.44) 236 (1.89, 4.29) 5.93+1.72
FIH {8 31.470 77.723 73.334 74.348
P14 0.000 0.000 0.000 0.000

NCZ  118.83 (97.44, 171.49) 1.56 (1.04, 1.98) 1.93 (1.42, 2.69) 20 (1525, 21.00)  126.32 (121.23, 136.89)
T2DM 41 154.75 (13297, 238.96)  1.35 (0.96, 1.46) 252 (213, 2.79) 69 (54.75, 76) 93.75 (78.48, 96.64)
DNl  233.61 (132,65, 973.90)  1.22 (1.03, 1.37) 257 (221, 3.16) 106 (78, 198) 90.95 (68.89, 92.00)
H{H 25.981 8.462 17.932 82.116 69.455
P14 0.000 0.015 0.000 0.000 0.000

NC 4 4521 (37.07, 49.57) 28.19 (23.53, 59.28) 37.74 (34.99, 55.05) 8651.50 (7558.64, 17 523.65)
T2DM 41 66.91 (54.42, 97.87) 94.35 (64.59, 143.77) 137.24 (56.40, 148.49) 18921.46 (1652775, 35896.64 )
DN 4] 88.81 (72.32, 100.76) 97.63 (44.27, 230.15) 142.98 (44.79, 255.85)  19911.04 (14256.12, 53 566.65)
H{H 38.032 36.922 38.991 37.296
PH 0.000 0.000 0.000 0.000

- 23 .



THEBURE R #5029 %

2.2 1% ChREBP 7k 5 HftigtrAE % 1% HOMA-IR. 24 h UAER &% ChREBP 14 5 J& Ji% ' /5
ChREBP 5 eGFR S HMK(1r=-0.694,P =0.363 ),  KIGAFEREL (P <0.05). ¥ LA LR RIER A A YH

524 h UAER, IL-1B . IL-6. TNF-a J HMG-1 % A Z [N & Logistic [17, 5% 75« 5. HOMA-

IEAE (r=0.596, 0.711, 0.650, 0.684 F10.515, ¥ IR, 24 h UAER }2 ChREBP 2 0 i 5 2 % 5 Uk o5 75

P =0.000 ) (ST fE I 2 (P <0.05), i, HOMA-IR.

2.3 2 BUEERFEE DN &%aY Logistic [E134#7 24 h UAER & ChREBP /KPRy, BB S B 9 i X
R K Logistic [F11H 4081 78, . R, Bk, W2, 3.

F2 HERFEE DN RfFEERX Logistic ER3 155

AF 0.03 0.02 2.66 0.000 1.12 1.06 1.17
PR -0.20 0.45 0.20 0.653 1.22 0.51 2.96
ST 0.25 0.06 19.94 0.000 1.29 1.15 1.44
BMI 0.13 0.08 2.81 0.093 1.14 0.98 1.33
FPG 0.14 0.08 3.28 0.070 1.15 0.99 1.33
HAble 0.16 0.12 1.72 0.189 1.17 0.93 1.48
FINS 0.04 0.02 2.65 0.103 1.04 0.99 1.09
HOMA-IR 0.39 0.08 23.38 0.000 1.47 1.26 1.72
TG 0.19 0.15 1.62 0.203 1.20 0.90 1.60
TC 0.28 0.18 2.63 0.105 1.33 0.94 1.87
ChREBP 0.01 0.01 7.21 0.007 1.04 1.01 1.06
HDL-C -0.24 0.71 0.12 0.785 0.79 0.19 3.16
LDL-C 0.74 0.38 3.78 0.052 2.09 0.99 4.38
24 hUAER 0.03 0.01 12.99 0.000 1.03 1.01 1.05
eGFR -0.02 0.01 3.44 0.064 0.98 0.96 1.01
IL-1B8 0.01 0.01 2.85 0.091 1.01 0.99 1.01
IL-6 0.01 0.02 3.67 0.055 1.01 0.99 1.01
TNF-« 0.01 0.01 3.73 0.053 1.00 0.99 1.01
HMG-1 0.01 0.01 3.69 0.055 1.00 0.99 1.01

*®3 MERFEE DN X5 EEE Logistic RS HS4

AR -0.05 0.05 1.07 0.301 0.95 0.87 1.04
i 0.36 0.13 7.24 0.007 1.44 1.10 1.87
HOMA-IR 0.79 0.27 8.67 0.003 222 1.31 3.76
ChREBP 0.01 0.01 4.73 0.030 1.01 1.00 1.03
24 h UAER 0.03 0.01 4.28 0.039 1.03 1.00 1.06
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Wit 25 DR s i R VIR I, DN B & R I
SLPOE IR, PG 409% A RS B G TR
P B RS, A SR R A 2 Bl R R U0 5 s )
BRI T, ChREBP J2 i Ji ] % B (1) — > G i 7 5%
K7, 7EMESE T, ChREBP & MHIMES B, H
H BRI | BRI RN, IR A
YA, (RUESEPR S ™ AR, SRR
ChREBP &%, LA T HIFL, 554 3L A K
UM I H R IRTBES 5 DN kA ", A&
WA I FREAE AR . BH % F1 DN 35 1lL% ChREBP
BB, 4555 WK DN 4184 L7 ChREP /K -4 NC
ZH 1 T2DM 2H 1%, ChREBP 5 eGFR 2 A%, 5
24 h UAER 2 1FAHX ., Logistic AT Wos, L.
HOMA-IR . 24 h UAER }2 ChREBP 2 4 i J5 5 3%
TS5 78 Bk 7 FE RS R 2, ChREBP K-, HOBEIR
9o B UGB, 5 R IRBFFE A SR REHAT

SORE SN AERIREE T AN e i Z b, T
PEUENERIF I B AE M A " ABFGTIESE, RAE RN
£ DN [y & et e Az e ™ 78 DN & 730,
FLWE 20 MR T A0 RITE B/ NERFTE R BT AR, R
ST P 5 IV 240 AR U PN 2 ) R E A0 P 2 R 1)
PEge . fRLFHEL BT A N 745, A5G TNF- o |
IL-1, IL-6, #AbAERKKHF - o i/Mrfii A KA
T RMAE E R T4 "™, HMG-1 J&—Fh % k4l
FE, HAT e G RE s AN TS i v e L e
JEE MR A% B A AN 2 5 RAE RV . A TR R,
HMG-1 #1% MAPK, NF-« b & PKC Z8{5 5 1%, 1
HERIEH T TNF-a . 1L-6 } IL-1B £k, F3
B T SEE AT R, 2 BRI R
1ML 7% HMG-1 7K 5 T1L-6 . TNF 45 48 4E K F 5 7K F
SEIEMSE 5 b LU A S SVA0-MES-13 4ilfitd s
HMG-1 335 5 T3 HMG-1 nJ B B HEE Ebis | & R
FER 23R M TN RS SRR HMG1 5 HAZ k2
A B, fEMSIESE STZ i S H0BE RGN LR e
WEPRI B i e = PIARIF S8 K00 T HMG-1
IL-1B . IL-6 J% TNF- o HIHRE, 2558 5" DN 4 &
HIMWE IL-1B . IL-6, TNF-a M HMG-1 #JE# NC
A T2DM A, 5 BRI EE R —8, Ak
ST HE/R ChREBP - JE 5 11-18 . 11-6, TNF-a X
HMG-1 /KPR IEAHIE, ik, Z# A ChREBP 1]
AEIE L5 5 HMG1 S AR #E RAE K+ AR 25 45 K511
FEARFREL, M3 DN &4

5, DN RE R . HL, 3% ChREBP /KF- T Al fiE
5 DN KkH: . RREAHC.
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