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[ E] BH: o0 i A 8 B %R (homocysteine, Hey) . MMIC/ N 8 H (high-sensitivity C-reactive
protein, hs—CRP)&HHéI%(bilirubin, Bi1)7J(q7—5Zﬂ%ﬁiﬁ'gﬁ(diabetic kidney disease, DKD)EI"J
KR NMHEIRE L Fik: B 17362 R05% bR 8 MR 4 PR i 1 8 A/ IR L (urinary albumin/
creatinine ratio, UACR)ZK 5 M IEH H & H R4 (<30 mg/g, n=81), T A R4 (30 mg/g<
UACR<300 mg/g, n=55)FKEHAEAIKH (=300 mg/g, n=37). FLEALMEE B — Bl A 7R
KR G I A AL H8 FR [ 25 I LA (fasting blood-glucose, FPG). WAL L2056 1 (HbALC) . =BEH
(triglyceride, TG). JSMIB[H B (total cholesterol, TC), %%EEEEEEE@?(high-density lipoprotein
cholesterol, HDL-C) . 1R % 5 g 25 EIHE@%"é(low—density—lipoprotein cholesterol, LDL-C) . Hcy,
hs-CRP, Bil], N HHES& M logisticm A 3 T DRD G IR o 1 H Pearson i & 4317 1fiL 1 &4 J1H
41 % (total bilirubin, TBil), hs-CRP, HeyZ [HHIAHEME, LK =F SUACRIIM G, &R: $
R Hr g R R . BEEUACRKERIIE NN, Hey, hs-CRP/KF-Z# T, 1 TBilZK -2 B [,
P25 H G 2F R L (P<0.05) . Pearsondf &2 M4 B W R . TBil S5 UACRE A ¢ (43 lr=-0.225,
P=0.025), TMiHcy, hs-CRP5UACRSIEHMJE(434lr=0.208, r=0.259; P=0.006, P=0.001); TBil5hs-
CRP, Hcy A3 (r=-0.184, r=-0.188; P=0.016, P=0.013); hs-CRP5Hcy%t IEAH3(r=0.170,
P=0.025). F & Flogisticlml A Mr45H /R : TBIL/EDKD #5714 K 2 (OR=0.921, P=0.035),
LDL-C, HbAlc, hs-CRPJEDKD/ M7 G 2% (OR=1.43, OR=1.313, OR=1.135; P=0.029,
P=0.040, P=0.043). Zif: IfiiHHcy, hs-CRP, TBili] A2 i A Hiil L #DKD & 2k I BURAE %
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Abstract

Keywords

Objective: To analyze the relationship between serum homocysteine (Hcy), hypersensitivity c reactive protein
(hs-CRP), bilirubin (Bil) and type 2 diabetic kidney disease (DKD) and these three indexes clinical significance.
Methods: A total of 173 patients with type 2 diabetes mellitus were selected as research subjects. According to the
level of urinary microalbuminuria/creatinine (UACR), research subjects were divided into a normal albuminuria
group (UACR <30 mg/g, n=81), a microalbuminuria group (30 mg/g < UACR <300 mg/g, n=55) and a hyper
albuminuria group (UACR >300 mg/g, n=37). The general clinical data and serum biochemical indexes [fasting
blood-glucose (FPG), HbAlc, triglyceride (TG), total cholesterol (TC), high-density lipoprotein cholesterol
(HDL-C), low-density-lipoprotein cholesterol (LDL-C), Hcy, hs-CRP, Bil] of all patients were compared by SPSS
22.0. Non-conditional logistic regression model was used to analyze the risk factors of DKD. The correlations
of serum total bilirubin (TBil), hs-CRP and Hcy and their correlations with UACR were analyzed by Pearson
correlation analysis. Results: The results of univariate analysis showed that the level of Hey, hs-CRP increased and
the level of TBil decreased with the increase of UACR level, the difference was statistically significant (P<0.05).
Pearson correlation analysis showed that there was a negative correlation between TBil and UACR (r=-0.225,
P=0.025), while positive correlations were found between Hcy, hs-CRP and UACR (r=0.208, r=0.259; P=0.006,
P=0.001). There were negative correlations between TBil and hs-CRP, Hcy (r=—0.184, r=-0.188; P=0.016,
P=0.013), and a positive correlation between hs-CRP and Hcy (r=0.170, P=0.025). Non-conditional logistic
regression analysis showed that TBil was the protective factor (OR=0.921, P=0.035) of DKD and LDL, HbAlc,
hs-CRP were the independent risk factors (OR=1.43, OR=1.313, OR=1.13S; P=0.029, P=0.040, P=0.043)
of DKD. Conclusion: Serum Hcy, hs-CRP, TBil may be the sensitive indexes of early DKD, which provides a
theoretical basis for the early diagnosis and treatment of DKD.

type 2 diabetes mellitus; diabetic kidney disease; homocysteine; hypersensitive C-reactive protein; bilirubin

B PR B 76 (diabetic kidney disease, DKD)
DU /INBRBE G 0 J5E . RIBE 5k . B/ Bk A AL |
IR AE D Re AT b T RO R AE b IR
Bew W, BT E P RUNE I RIEZ — . IEAERA
Wge R s R RE TR, R IR R
HHI20%~40%, Je i 5 L 51 2R
EZEFH, HIMDRDEWRRE, MLk,
MECR B, SRR AR AN T R, I
LRy B T RE g, AR i I WA b BUH
Fohiok 4e 4500 B AT DUR S 0 1/ DR LT
(urinary albumin/creatinine ratio, UACR)E & 3
RWIDKRD 5 F B BURAE AR, (H 2 UACRSE 1),
BEMAMBEAEAR, KNEFEEZH. W
b, FHRAEME BUDRD KA . KRBT B b,
XFDRD AT F A2 Wr o TR 7 LLSE 22 9 15 & i L
B, REAFIEIRMT T W e R
(homocysteine, Hcy) . ##CJ M & 1 (high-
sensitivity C-reactive protein, hs-CRP) . e &
(bilirubin, Bll)%ﬁﬁﬁ&ﬁﬁﬁﬁ*ﬁ%, EES

T =% 5DKD K =& Z [ A G i b o A
WF5E B HrifiliE Hey, hs-CRP, Bil52%IDKD
MR R = FHZIAPKFHR, ADKDRYF- L M I
A BB IT SR AR

1 XM&RE57AZ%

1.1 3%

PEHL20184E10H £20194E3 T Ak 2%
5 B Be sk 12 O E BEIR T 2 BUBE R e R 173
B, Hr B, Zsaf., = M3 E KR IK
25 1932 W b v R v DB DR O B 55 B 34 I
PRAE R (201910) ", HAEUACRKF4> M IEH A
HHIKH (<30 mg/g, n=81). WMEHEHRA
(30 mg/g<UACR<300 mg/g, n=55)FIKEHEH
PR (=300 mg/g, n=37).

ANHFRAE: 1)AER18~75% 5 2)H19994F
WHOME R 2 Wi bs e Y, I D181 W7 k2 BUBE R
W5 3)IGIRGORHIEE 52 s 4) T A - B XA 52
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AERE, HESBZAERES.

HEBRARE . 1) VRUBE IR | 4 WU R 2 HE
b5 TR S BRI ¥ 5 2) & IF 4 FhovE O 2 v I
JAEF (BEPRAGERAE R T8 . =35 MU R 51
YY) s 3) AR Kt L L B IESE R SR
i A5 Al RN SR I IZD R 50 Th s s 4) K
ftb ] BE B2 WA A B 2

1.2 7%

Gt AN A E — Bl R BB, R AE
AR . RE AR BC(BMI) M PR o T B AT OC LV
AR bR, AR 0 1 (HbALe) . 25 I
B (fasting blood-glucose, FPG). & JHZ % (total
bilirubin, TBil). Eﬁéﬂﬂ@:%(direct bilirubin,
DBil) . r‘ﬂf’%ﬂﬁ@:?(indirect bilirubin, IBil) .
BUIHE B (total cholesterol, TC). =t H il
(triglyceride, TG) . %%Eﬂgﬁﬁﬂﬁmﬁ(high—
density lipoprotein cholesterol, HDL-C) . %% B
g & F IH[# B (low density-lipoprotein cholesterol,
LDL-C). M CI i & 1 (high-sensitivity
C-reactive protein, hs-CRP) . [[] %} it 2 i@
(homocysteine, Hcy),

1.3 GtitF4biE

iz FISPSS 22.048 v 4K 44 X H 4 1t 47 5% B A
Geit o Ao T ORI R SR BB B A o 2
(xxs); WH T Zars- Rt i =48 &
Ay — B R ML 22 48 AR o D FH Pearson A 5G40 Mt
Hcy, hs-CRP, TBilZ[H] KM S =& 5 UACR
HIAE D . Z IR 43 Hr R AR & M logistic [ I 45
R, P<0.0SHZEFAGIFFE L,

R ZHBEEARTERALLR

Table 1 Comparison of basic data among the three groups

2 /R

21 ZHEEEAARHLLE
S BAE A S T
GiitefmE X (P>0.05, #1),

BMIZ #I T

2.2 ZHBEMBENIERMLLE

=4 #HMWDBIl, IBil, TG, TC, HDL-C,
FPGA W W 48 it27 25 5 (B9 P>0.05) 5 =ZHEH M
HbAlc, LDL-CERA S IT¥E L (¥P<0.05). Bl
EDKDWHERE, MG TR KB W T, 10
hs-CRP, HcyM/KFB#iF e, ZRA%RIT¥EX
(P<0.05, #2).

2.3 DKD fEk E &R IE S K logistic [E A7

UACR =30 mg/g4iFk ADKD4!, LIDKDHY %t
57 A H, PITBil, hs-CRP, Hcy, LDL-C,
HbAlCHPME R, XFDKDFERK: N i fTlogisticl 5
M, 459 5. LDL-C, HbAlc, hs-CRP/ZDKD
(057 fE R 2 (OR=1.43, OR=1.313, OR=1.135,
P=0.029, P=0.040, P=0.043), TBil/ZDKDHJ
-3 H % (OR=0.921, P=0.035; #3).

2.4 TBil, hs-CRP, Hcy =& Z B K =#15 UACR
B HE 5K 14 53 4

PearsonAH &M 45 ) 7R . TBilYjhs-CRP,
Hey 5 A& (r=-0.184, r=-0.188; P=0.016,
0.013), hs-CRPS5HcyR IEM K (r=0.170,
P=0.025); TBil5UACREfitl3&(r=-0.225,
P=0.025), hs-CRP, Hcy5UACRE IF X
(r=0.259, r=0.208; P=0.001, P=0.006).

4151 FERI (5 /£2) /451 SEI % /AR BMI/(kg-m™)
IEH A RA 44/37 51.09 +11.66 7.85 + 3.48 25.94 + 3.44

o LA R 26/29 53.49 + 13.04 8.13 + 5.99 26.02 + 3.55

K AR R 21/16 52.92 +11.46 9.67 £ 6.10 25.50 + 3.67

X'/F 0.979 0.723 0.654 0.274

P 0.613 0.487 0.457 0.761
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®2 ZABEMBENLIEIRAI LR

Table 2 Comparison of serum biochemical indexes among the three groups

TBil/ DBil/ 1Bil/ hs-CRP/ Hcy/
gﬂjl:]'lj @ il -1 -1 -1 -1
(pmol-L™) (umol-L™) (pmol-L™") (mgL™) (umol-L™")
EH HEARA 81 13.94 + 3.87 3.87 £ 1.54 9.59 3.11 2.93+1.93 12.11 + 5.28
T 1 8 1 R 2 55 12.08 + 4.99* 4.05+2.23 9.18 +3.18 3.88 + 1.34* 13.85 + 6.88*
Kt HEHIRA 37 10.24 + 4.09 3.21+1.95 8.85 + 1.48 497 +2.60* 15.27 + 5.58*
F 9.49 2.369 0.921 5.97 3.96
P <0.001 0.097 0.400 0.003 0.021
TG/ TC/ HDL-C/ LDL-C/ FPG/
) . . L L HbAlc/% L
(mmol-L™") (mmol-L™") (mmol-L™") (mmol-L™") (mmol-L™")
EWAEARA  3.31+3.06 5.61+1.22 1.05 +0.23 2.87 +0.83 8.55+1.56 10.25 +2.91
EEEARA 2.95+3.28 5.91+1.63 1.05 +0.19 3.14+1.29 8.88 + 0.84 11.15 + 4.29
KIEABEMRA  3.66+3.69 6.00 + 2.04 1.11 + 0.44 3.63 +1.14* 931+ 1.72% 11.43 + 4.54
F 0.535 1.042 0.581 6.42 3.74 1.616
P 0.587 0.355 1.561 0.002 0.026 0.202
HIE®HAEARAAML, *P<0.05; Skt A& AIRAAMLL, #P<0.05,
Compared with the normal albuminuria group, *P<0.05; Compared with microalbuminuria group, #P<0.0S.
73 DKDE [ F & H3E & HFlogistic B A 5> #7
Table 3 Non-conditional logistic regression analysis of risk factors for diabetic kidney disease
eI B SE Wald OR (95%CI) P
LDL-C 0.357 0.163 4.787 1.43 (1.038~1.967) 0.029
HbAlc 0.272 0.132 4.236 1.313 (1.013~1.701) 0.040
TBil -0.082 0.039 4434 0.921 (0.853~0.994) 0.035
hs-CRP 0.127 0.063 4.084 1.135 (1.004~1.284) 0.043
3 it B meah, ARSI 34 R FLDL-C2E R A

DKD Z 1% 7 iy 005 P 8y B %, IR L
e vE 8 (1 IR A/ 505 /N RS S R AT R R R
FEARE, RASEHBEREER" . DRKDM KL
SR AR, O TE B RE R AR
JEAE M AT R — HIF A KRBEEARY, 2508
HHE C S TR B ERE, T E T RE ST
A GRS o B HUR R bR, & R HIDKD
BENK IR, EEEZDKDF BN EE K, H
HMIFFE B B DR Y SR TR B A R K
-, R A% TR PR s 9 I A O R RE o AS BiF
KA. HbAIEDKD ARG RN EZ —, 5
REFEDF T 45 R AH— 2. v R A B0 HLE  HbA1c/K
VI, AN AR T R R, A SUEL R,
B I i, B ER E A R i, 3 80 i

TN =S O A DU AR IS e
Vo B G I TR R B — TRAT TS R B . R AR R LR
EMDKD AL | KB EENER, HENH S K
(] 4 10 B 5 SRS A /N ERBE AL A oG . L, b
VR B A AR A ) I B % Ak L L R AT IR IR IR
J7, LAEZEDKDM KA . KR,

Hey it — Bl IR PE & B R IR , JE 0075 B R
EERRMRW . BFEIFRI . 35% M2 B0 IR
995 FE A R Hey IMUE (high Hey hyperlipidemia,
hHey), W0AEME R B LR B I 4 9
iE B9 B T hHey 80 .3 o hHcy Wl /E 8 —Fh N
BAYEEUR N R, i B R R BT
S IO TR P ) 5 e 28 R 5 45 3 A A5 40 i A
W Bz, 3 EO8E PR TR e 28 A, EDKDHY K
B REDRBETEREMEAY . Yang BT
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B hHey 2B /NERE S S D) REAS 4 19k 57 fa B
HE, AFFRER BN B UACRKF-AYHE N,
Hey /K V-2 8 Fh i, e A8 R4 s T AE & AR
FHPR4L (P<0.05), Kb FHHEARA S TileE A&
H IR (P<0.05) . Pearsonfil X/ #145 HK B/RHey 5
UACRE IEAM X, X #&/RHceyrl GE i BtDKD 1y iF J
R, WTRECN B bs &Y, HFDKDEY R
Wik, 5 E AN O%E SR

UTAE A ST PR . J0E Y AE DKD Y &
AR R AR T i B . hs-CRPJE—FPAE
RS PE R SORE RV, S — el R ) SR
RERIE B, Bk A R — oA R0 < 01 XU P4
FEARPY L AR I R bW R — Bl R EAR B, hs-
CRP 7K AT DL 7 o0 o bk s . AR 28 B AiE
AL L A5 975 1 % 8 KU Y, HL 5 DRD Y & 4 A
e B PR B . 2 OB PR B 1ML hs-CRP
TRV Bl PR 8 1 AR 1 HE TR B e ™ R
WEF R AU LSR5 %A R AR —
%, #/Rhs-CRPJLMLDKD ™ HFRE . AR5
BTG PR R 2 A AE T AR AR A
ﬁ:logisticEUﬂﬁ*ﬁﬁﬁhs-CRF%DKD ORIV 2
R, BB UEsE T W A G o

JIRZT 28 AN AN R Il 21 38 43 A A S 4™
i H S — A IR . AT R
L7 AR LT 25 46 B 5 DKD B U R A o6, I 4R
7N E Al BEAE 22 MDKD B 2R W1 it . H
Mashitani% P 5Y & B . DKD & 191l 75 TBilK
5B NER g R RIS, BeAh, wE A — 0
o PO . RARLT R KT AT BE R R I DKD 1Y
Mg bR, 25 L, M AHLD 2K P 52 R0 Rk K
55 B i 48 O R IE BB A . AR A :
A EARANTBIK R T IEW H&EHRA, K
it AR F R B TBZK PR T e &R R AE
WHEARA, BEEUACRK TN, TBilKF-&
WK, Z5RA 501 F7E X (P<0.05); Pearsonff]
K43 BT E B TBil S5 UACRE fi Ml 56, /R TBilZK
Al BEDKD Y i G O, AT AR S I D KD Y Fit il
fabro MRS M ogisticlal H 4T E—2ESE, TBl
JIDKD AP R, X 5 45 IR B g 4 SR —
2, $ER M7 IBLT Z AEDKD 1Y 7 b & 15 8 AR
FH, BECTERR LT R MR 1 .

AN, AAFFEIMLE Hey, hs-CRP X TBilX 2%l
DKD 1 i J& & B AEAE A sl s e, B E AT
THXMGITF8r, 4558 %W . TBil5hs-CRP,
Hey i A, hs-CRPHHcyRIEM &, TBilkE
DKDF 3 X %, hs-CRPZDKD Ayl 37 & [ K

£, AR RIEH Hey JEDKDRY ML G R 2, 7]
BB SAEAC B /N | A Z ) A 22 S B A AN T 4t
WEA K, H=FZ AN, RVMETBIY
fFhs-CRP, Heyl AHHH AL, H[FE#FDKDM %
K
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