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Correlation Analysis of Total Bilirubin, Serum Uric Acid and Atherosclerosis in Patients
with Diabetic Kidney Disease
MA Zhong—chao,YU Ya—min,ZANG Wen-wen,YANG Rui-heng, HONG Hong
(Department of Nephrology,Liaocheng People’s Hospital,Liaocheng 252000,Shandong,China)

Abstract: Objective To investigate the relationship between total bilirubin, serum uric acid and carotid atherosclerosis in patients with diabetic
kidney disease (DKD).Methods A total of 90 patients with DKD admitted to the Department of Nephrology, Liaocheng People’s Hospital from
February 2019 to May 2022 were selected as the research objects. According to the stage of chronic kidney disease (CKD), they were divided into
CKD1-2 group, CKD3-4 group and CKD5 group, with 30 patients in each group. The clinical and biochemical indexes were recorded, and the carotid
intima -media thickness (CCA -IMT) and atherosclerotic plaque (CP) were detected by color Doppler ultrasound. The clinical biochemical and
ultrasonic indexes of each group were compared, and the correlation between clinical biochemical indexes and atherosclerosis (AS) in DKD patients
was analyzed.Results There were significant differences in fasting blood glucose (FBG), urea nitrogen (BUN), creatinine (Cr), total bilirubin (TBIL),
serum uric acid (SUA), systolic blood pressure (SBP), triglyceride (TG), IMT and CP among the groups (P<0.05). Univariate correlation analysis
showed that TBIL was positively correlated with glomerular filtration rate (eGFR), and negatively correlated with SBP, diastolic blood pressure (SBP),
BUN, Cr, SUA and IMT; SUA was positively correlated with SBP, DBP, BUN, Cr and IMT, and negatively correlated with TBIL and eGFR.
Multivariate linear regression analysis showed that TBIL, SUA, total cholesterol (TC), SBP and eGFR were risk factors for AS in DKD patients.
Conclusion Hypobilirubinemia and hyperuricemia are independent risk factors for atherosclerosis in patients with diabetic kidney disease, and these
factors are involved in the progression of atherosclerosis.
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LD SPREZH (n=20)  CKD1~-2 4 (n=30)  CKD3~4 M4 (n=30)  CKD5 £ (n=30) GiiHE P
AR (Z ) 61.00+4.60 61.105.55 62.60+4.51 63.0026.17 F=0.665  0.576
B 11(55.00) 14(46.67) 15(50.00) 17(56.67) X¥=0.722  0.868
SBP(mmHg) 122.3128.57 132.25+15.68 145.15+12.99 152.60+9.18 F=19.893  0.000
DBP(mmHg) 74.38+6.99 75.70+8.97 78.50+8.44 81.15+6.93 F=2.485  0.068
FBG(mmol/L) 4.410.52 9.88+4.32 9.39+3.17 8.05+3.14 F=8.506  0.000
BUN(mmol/L) 4.81+1.04 6.33x1.44 14.15+5.62 29.14+10.65 F=56.105  0.000
Cr( wmol/L) 50.77x11.20 68.60+13.65 165.80+63.04 526.52+175.01 F=96.099  0.000
TBIL( pumol/L.) 11.72+1.13 8.93+2.76 5.64+1.90 3.57£0.83 F=60.575  0.000
SUA(mmol/L)  259.85+38.18 396.65+89.64 508.15+117.51 533.65+130.97 F=22.070  0.000
TC(mmol/L) 4.32+0.47 4.92+1.12 5.09+1.40 5.09+1.47 F=1295 0283
TG(mmol/L.) 1.070.23 2.16+0.89 1.940.90 1.73£0.92 F=4.843  0.004
IMT(mm) 0.7520.07 0.8520.11 0.89+0.13 0.93+0.06 F=10.104  0.000
CP 4(15.00) 24(80.00) 25(83.33) 27(90.00) ¥=35.047  0.000
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31Fig

DKD F8 75 B AR S5, A s b | &5 i Ag iR
BB AP WEIACLR Y i A EOK
W5y kA ASCVDR, ARFSE o, b 5 e T RE,
DKD % CCA-IMT.CP J}7%5,CP 7E CKD1~2 ] .
CKD3 ~4 ] .CKD5 ] 43 5| 2~ 80.00% .83.33% Fll
90.00% , #2715 DKD B FA7E AS. AT LM, TC,
SBP.eGFR J& DKD Hi# AS fyhsr fak i &, JgIR
WAL AT 5 PN B2 D RERRERS I T I BE AR (i AS
TR, i M AT 25 A I P RES483 4 R ) R e i 5
FECAS, B B TR AR P R SR
WEEHEL  H 50 G AL AS.

ARLT 2 IR M 21 R A R =, i1 R 75 IfL
LR INARE(HO)VER N B th AREk 2= i 2 2k N
— AR , IR 2R 2 AN 2R 25 340 TR A AL T A e
21K, HO ZMLIRMEILES , 2 2L R fEh
R , HO A 3 Fh 24 fAk, B HO-1.HO-2 Fil
HO-3, Hr HO-1 A S8, ]9 S ALK IR R
I RAE | it L 5 4R 455 3 JE 7 AS b PN Bz it F
T LA PR R s, HO-1 AU 55 kM S 6
iE SN, PR LA P R B a2 # A A 7, B4R
1k, BPIR M, HLTER R IR NS R N
PR, TS R MA K 2 1 PR - 1, T B P 4R
fE0, AT R B, B B AR T B, IRLT R oK
SIRZ TR, LT R S eGFR S IEAISE, 53l ik

118

IMT ., Ifi R R 522 67 A G 5 22 PR 3 4 1 Il A 2 AE A
FBG.TG.DBP.BUN.Cr &5, #oREHLERES
gk IMT 2507 A G, Ul AR AR 21 2% il ik 2
AS ST fERE R, HRTE PSR SCERAIESEAR IR LT
RIAES ASGEAR Sk i sl ik 250 80 ik 4 ) S ™
FFEEE YIS, R RIER AS IR R I
T AT REAR AS 2E R XU, 32 ML A3 P S AL
PU I AN 1 UL B B L 0 N B 4N i T R
P R HO-1 16 E AR LT vk A AR
bt AS 25WA EE NIRRT R, HESem &M
HO-1 EERL e AhTT2E2543 5% HO-1mRNA ik
Koy F TARE IR LT 2, B mTHCHT i A 2 Ak 2 M
i Fm] AS JE e,

AW IR, SUA Bl 5 D) R T B4 1 32 it
Fh 55 ,SUA 5 TBIL .eGFR £ A, SHishfk IMT
BIEMHE, ZHRELMERELFER LR N R
/N SUA 5 IMT 200 ST IEAHDE, 156 w5 bR IR I AE 2
ASCVD Wi el R 2=, H R R, SUA
B mg/dl, O LA FE T A4 R AU B 4
15%"3, SUA FEALIR P Rl LA A b —Pr 8B 1EHT
{HAE AS 450 ML P9 SUA T 5 KB Ak s
P SUA TR MNP 0 1 AR 3805 B = AR AH
PIVER, DB SUA 2 AR M K BT AR,
BIHBR RIS TR 0 B H SRR A A RS,
i W AHERAR (ONOO-) , FGFE SUA FE Il 2% Hh i bk
H AR 205 i B LR 70%. i : SUA
PP LT I e 7 0 A AL SUE T RS | S A it 45
AL A s SUA 55 ONOO S 37 A= 1l il 11 A/ 7 il
e, TR — AL R (NO ) I35 T 10 &7 7K 5
SUA T VE R AL A M ki 670 (RAEBZK 55
17, SUA 2k K18 Bk A B3 RE 71 55k 3 SR AL A
AL 2 B N B g A S Ak RO o A, 2



5 36 B4 12 ] e YN Vol. 36 No.12
202346 A Journal of Medical Information Jun. 2023 Tt E

SUA i o 5 5 PEA AL S 1 56 is (R U R R 5% iz 1R
H TCURATDZEA PN B A | 8- LA R 3
o 0 O DR T e i R e TR R W IR
(NADPH ) AU fL Rl KAt 2 PE K5~ (4n CRP, A 3 -1
6.10.18, WEZ -1 FIMJEIRSEIN T~ ) FFEZF0L
i, 175 5 A A A ZRL AR S A, 5 R SR S
73 81, SUA Al BH I e &% 2% I A8 9 B2 AR IR T
(VEGF) S 5By N B — AL S 5 3 (eNOS ) T AL A
NO B, PRIRER 45 & LA O A8 N, 4
X R P G SR/ — P NS 2 e — TP Rk i
2 (ADMA/DDAH2) %) V185 T 2 A Bz DR,
VAT S AR BRI B I T R A (RAAS) A5 i AS!);
Oy B I S AL T (XOR ) /2 SUA I 1460
A I SR, R G & XOR ikl 700170 e 7 it ¢ 3k
DRl PR 1 288 PR R 8 T 1 ) 0 K i) e P R TR
R AT A 50T Ay e PR R AH SR T $R (A 2L
LILY SN

Zr LRI, MRARLTE i A1 PR AR M AE 2 AS
IR ST FE R B i PR _E -0 RNR Y 7 7 ik T RES
97 AS R BERTRIRY TR AE.
S 3
[1]Brunelli N,Altamura C,Costa CM,et al.Carotid Artery Plaque
Progression: Proposal of a New Predictive Score and Role of
Carotid Intima—Media Thickness [J].Int J] Environ Res Public
Health,2022,19(2):758.
[2]Ren H,Zhao L,Zou Y,et al.Association between atheroscle-
rotic cardiovascular diseases risk and renal outcome in patients
with type 2 diabetes mellitus[J].Ren Fail,2021,43(1):477—487.
(3] F 7 4 BK AR, B4 5 B MR AR R TR R JBL AR A% *F B bk R AE AR
AR VE R Bt 0 B F 69 %R )] B 5213 B:,2022,35(2):79-82.
[4] Tanind1 A,Erkan AF,Alhan A,et al. Arterial stiffness and central
arterial wave reflection are associated with serum uric acid, total
bilirubin, and neutrophil —to —lymphocyte ratio in patients with
coronary artery disease[J].Anatol J Cardiol,2015,15(5):396—403.
[5]Wen G,Yao L,Hao Y,et alBilirubin ameliorates murine
atherosclerosis through inhibiting cholesterol synthesis and re-
shaping the immune system([J].] Transl Med,2022,20(1):1.
[6]Lapenna D,Ciofani G,Pierdomenico SD,et al.Association of
serum bilirubin with oxidant damage of human atherosclerotic
plaques and the severity of atherosclerosis [J].Clin Exp Med,
2018,18(1):119—124.
[7]Tao X,Wu J,Wang A,et al.Lower Serum Indirect Bilirubin

Levels are Inversely Related to Carotid Intima—Media Thickness

Progression[]].Curr Neurovasc Res,2019,16(2):148—155.
(81555, 5K Bt 24k 4 A B AR A ABE o kA2 4 0 K F A 3
IR AR AL R w6 AT AR L [)). P B A B 2,2022,25
(13):1576—1581.
[9]Lee I,Lee HH,Cho Y,et al.Association Between Serum
Bilirubin and the Progression of Carotid Atherosclerosis in Type
2 Diabetes[J].J Lipid Atheroscler,2020,9(1):195—204.
[10]Durante W.Targeting Heme Oxygenase —1 in the Arterial
Response to Injury and Disease [J].Antioxidants (Basel) ,2020,9
(9):829.
[11]Wu G,Zhang J,Zhao Q,et al.Molecularly Engineered
Macrophage —Derived Exosomes with Inflammation Tropism
and Intrinsic Heme Biosynthesis for Atherosclerosis Treatment
[J].Angew Chem Int Ed Engl,2020,59(10):4068—4074.
[12]Borghi C,Desideri G.Urate —lowering drugs and prevention
of cardiovascular disease: The emerging role of xanthine oxidase
inhibition[]].Hypertension,2016,67(3):496—498.
[13]Chen C,Lii JM,Yao Q.Hyperuricemia—Related Diseases and
Xanthine Oxidoreductase (XOR) Inhibitors: An Overview [J].
Med Sci Monit,2016,22:2501-2512.
[14]Sun N,Zhang Y,Tian JL,et al. Relationship between uric acid
and arterial stiffness in the elderly with metabolic syndrome
components[]].Chin Med J,2013,126(16):3097—3102.
[15]Lee TS,Lu TM,Chen CH,et al.Hyperuricemia induces en-
dothelial dysfunction and accelerates atherosclerosis by disturbing
the asymmetric dimethylarginine/dimethylarginine dimethy-
laminotransferase 2 pathway[J].Redox Biol,2021,46:102108.
[16]Gherghina ME,Peride 1, Tiglis M, et al.Uric Acid and Oxida-
tive Stress —Relationship with Cardiovascular, Metabolic, and
Renal Impairment([J].Int ] Mol Sc1,2022,23(6):3188.
[17]Polito L,Bortolotti M,Battelli MG,et al.Xanthine oxidore-
ductase: A leading actor in cardiovascular disease drama(J].Redox
Biol,2021,48:102195.
[18]De Lima Balico L,Gaucher EA.CRISPR —Cas9 —mediated
reactivation of the uricase pseudogene in human cells prevents
acute hyperuricemia [J].Mol Ther Nucleic Acids,2021,25:578 —
584.
[19]Lin A,Sun Z,Xu X,et al.Self —Cascade Uricase/Catalase
Mimics Alleviate Acute Gout[J].Nano Lett,2022,22(1):508—516.
[20]Takahashi T,Beppu T,Hidaka Y,et al. Comparative study of
a novel selective urate reabsorption inhibitor "dotinurad" among
patient groups with different stages of renal dysfunction[J].Clin
Exp Nephrol,2021,25(12):1336—1345.

Wk H 1 :2022-07-10; 2181 H 1. 2022-09-18

SR AR

119





