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MRS DKD fAet:, 77iE  HRHEL 2019 451 A ~2020 4F 12 A 7EIFHMIEBE R T2DM &% 383 fi,
HR4E DKD I RIZWibs i 4324 DKD 2H (132 f4i]) #1JC DKD(NDKD) £ (251 ) , WA P4l i %
) — e BERE CRE S AR IS BMI I BOBE PR s R ) B S A A 8 AR I E A7 Lh 3. SR Pearson
Y, Spearman FFAIHTERTT T2DM B34 K A 8 A/ WUEF LM (ACR) S RIEARAIAH I, RH —JC
logistic [FIAHFHETR2IH DKD (A2, 48R 5 NDKD 4 Hu#g, DKD 4 #5474 U546 £ (SBP) |
FEIRIHETR MR R A (BUN) ML (SCr) (LR AR (SUA) K34 F i, TR AHZT 2 (TBIL) | B %
RT3 (DBIL) ([A#EARZT % (IBIL) | fE i AU AR (UDCA) 1 IHFR (LCA) /K F 3 BEIR (P <0.05)
Pearson BY,_Spearman 34345 R R, T2DM B35 ACR 54014 MiIRAHREE . BUN SCr SUA ¥ &2
IEAZE, 5 TBIL IBIL UDCA LCA ¥ G456 (P <0.05) , —-JC logistic M43 Mrés iR @, 4EHS
PR SCr 9 & £ DKD Y f& e R 2, 1 UDCA \LCA & 4= DKD BRI & (P <0.05),
£ T2DM B ML AT AR TS oF UDCA | LCA /K F A5 DKD B &7 5, AT fEh DKD Biia K
— AT
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Correlation of serum ursodeoxycholic acid and lithocholic acid levels with diabetic kidney disease
in type 2 diabetic patients Xu Yanan ,Wen Honghua ,Luo Yanshi,Guo Maojun ,Zhang Shaokun ,Zhu
Qun. Depariment of Endocrinology , the Second Affiliated Hospital of Nanjing Medical University , Nanjing
210011, China

[ Abstract] Objective To analyze the influencing factors of diabetic kidney disease (DKD) and
the correlation between serum bile acid spectrum and DKD in patients with type 2 diabetes mellitus
(T2DM). Methods A total of 383 patients with T2DM hospitalized in our department from January 2019
to December 2020 were selected and divided into DKD group (132 cases) and no DKD( NDKD) group
(251 cases) according to the clinical diagnostic criteria of DKD. The general data ( gender, age, BMI,
blood pressure and duration of diabetes) and laboratory test indices of patients in two groups were
collected and compared. Pearson or Spearman correlation analysis was used to explore the correlation
between urinary albumin/creatinine ratio( ACR) and clinical indicators in patients with T2DM. Binary
logistic regression analysis was used to explore the influencing factors of DKD. Results Compared with
the NDKD group, patients in the DKD group had higher levels of age, systolic blood pressure ( SBP) ,
duration of diabetes,blood urea( BUN) ,serum creatinine( SCr) and uric acid( SUA) , and lower levels of
total bilirubin( TBIL) , direct bilirubin( DBIL) , indirect bilirubin (IBIL) , ursus deoxycholic acid (UDCA)
and lycholic acid( LCA,P <0.05). Pearson or Spearman correlation analysis showed that ACR in T2DM
patients was positively correlated with age, duration of diabetes, BUN, SCr and SUA, and negatively
correlated with TBIL,IBIL,UDCA and LCA(P <0.05). The results of binary logistic regression analysis
showed that age,duration of diabetes and SCr were risk factors for the development of DKD,while UDCA
and LCA were protective factors for the development of DKD( P <0.05). Conclusion Decreased levels
of UDCA and LCA in the serum bile acid spectrum of T2DM patients are associated with the development
of DKD,and may become a new target for DKD prevention and treatment.

[ Key words| Type 2 diabetes mellitus;  Diabetic kidney disease;  Ursodeoxycholic acid;
Lithocholic acid
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SRR IIREE ARG, 5 AR KT B HAHSE  Sh
LT SIE T R K OP 18 5 2 AF DKD (PR3P IR
SR, TR AP B 2 AN £ 2 T2DM A 1l
AR RIS 5 DKD B SCHE , 4R nT REAIHLH,
DKD HIBA R BT A LA

XRS5 %

1. X%4.2019 4E 1 F ~2020 4F 12 A fE& B2
(9 T2DM H% 383 1], H 4 DKD F il 12 WidR i |
F4 L5320 DKD 21 [ AR B /R I 2R (eGFR ) =60 ml
~min~' -+ (1.73 m*) “fEIR A& A/ WUEF L (ACR)
=30 mg/g,132 {4 ] F1JC DKD (NDKD) £ [ eGFR =60 ml
~min~' + (1.73 m”) "' ACR <30 mg/g,251 #i] ],
HEBRARAE: (1)1 B DRI | At 4T U 014 PRI B R ik
FERUME DRI 5 (2) J 2wl At D P o5 | 1 5 o 728
(3) FEE L il B B T RE S 5 (4) SR
9o A B 2 A% ™ E N 5 (5) 52 LT AR Y
JRE SR I R G 0 . AR SR Be e 2 0l &
Bttt

2. J7k

(1) — ORI SE W I J 8 () — Rt 46
PER] AFEWS BMI I [ Y46 % (SBP) L 75K & ( DBP) ]
KHEIRIR TR

(2) B0 = K A e b« AL FE R E A B B 9 25 1 il
BH(FPG) MHLIMAT 11 (HbAle) (IR FE A (BUN) . IfiL
WLIEF (SCr) (MR 2 (SUA ) | EVIHZLZ (TBIL) | EL#2H
£1.% (DBIL) |[4%H41 % (IBIL) ALT  AST ., A fiF [#] iz
(TC) JHM=HE (TG) % FE R 1 IR [5 i ( HDL-C) |
I8 5 g 7 14 JIE [ % ( LDL-C ) \ACR HVF AR 1% [ AR
(CA) JHAURER (DCA) KSR (CDCA ) (REMG I
fiz(UDCA) AR (LCA) AFAEAERAUINAR (TUDCA) ],

3. G5t E A 5. B SPSS 23. 0 B TSy
Bro FFEIESAAAITHRFORL x 5 Fom, 4100 L
K ¢ B8 AR IE SRR ORI, M (P, Pys ) 32
AR O BCR T w K25, THECFERAB s 4L e

BORF X K5, R Pearson T, Spearman AH <43t
T T2DM 35 ACR Sl RIS PR A G, SR 0
logistic [FIIA5yHrER T 520 DKD %, Lh P <0.05
RZERAGAEE L,

& R

1. T 2H S5 () — i 9 Ak B S 6 25 A A R A LK
£ NDKD 4[4, DKD 41 8 & 4E W SBP Wi RN FE |
BUN .SCr,SUA 7K F- ¥+, TBIL , DBIL IBIL , UDCA ,
LCA /KRR, 2 R A Gt 4B L (P <0.05), W
ZH 5 % BML, DBP ., FPG . HbAlc, ALT, AST, TC ., TG,
HDL-C .LDL-C ,CA .DCA ,CDCA . TUDCA 5 % 71
TG FE X (P>0.05), WK1,

2. T2DM B3 ACR 51 R B 52 56 % 46 2 48 5 1)
HH A3 AT 2 Pearson #H & 53 My 45 S ./x, T2DM 2 &
ACR 5445 (r=0.11,P =0.04) M PRIEIEFE(r =0.13,
P=0.01) BUN(r=0.27,P <0.01) .SCr(r=0.35,P <
0.01) SUA(r=0.11,P =0.03) ¥ E 1IEAH K, Spearman
AP 7R , T2DM 35 ACR 5 TBIL(r = -0. 11,
P =0.03) IBIL(r= -0.12,P =0.02) .UDCA(r = —0. 10,
P=0.04) LCA(r= -0.11,P =0.04) ¥J 2 A%,

3. &4 DKD B9 logistic [P1IH 43 A . VA J& 5 & A=
DKD My AR & L5 ACR 74 M5 By I R3S br h G
ARt AT TG logistic A5 BT 45 4L 7 | AE % W% PRI
Jpif SCr UDCA LCA A & 4= DKD %7t 37 5% Wi R 25
(P<0.05), HA4ER BEIRFWIHFEE SCr i &4 DKD
HYFERS R &K | Tl UDCA \LCA & 4= DKD B4R 2,
W2,

15 B Y

DKD 2 54 RIG 1) 40% , e 4Bk P B g e 4
R B R A DKD Ay 32 B 2 1
FLAR PR A () B /NBR g ad R A7 R DKD
KA FE RS R R AL FEAF I B R R | IRV I 1 A
S RERYG S B OUHOR S RUIERE ) N R AR
WA AT R B, AT R RE I SCr A & A
DKD FYfEi R 2, 5 REA A 78 45 S — 80 s i ok R 3
HbAlc 5 DKD BYAHM:, v 58 5 A 58 03 B /B
e MBS A G, IEAEAFSE &2 30, IRYTR 5 DKD
B 2 IAH I, FE B A PRI S I 98 A i 22—
Kt RBIFFT 45 2 0, 1038 B RE T R /K - 34 e 2 4
DKD Ay £ 37 R 0| 22300 e il BfF 55t % B UDCA |
TUDCA W] Jd e ik s 7N BRORE R0 (10 B J 453 10 AR
WF5EE— M E eGFR=60 ml » min " + (1.73 m*) ~'ff
ACR=30mg/ gDKD & & W IR R 1% | & SRR TR 1%
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R1 WHBRE B R LR EEETRIRHLR (x +5)

aul M5 SRS BMI SBP DBP BH IR 12 FPG HbAlc BUN SCr
(B %) (%) (kg/m?) (mmHg) (mmHg) (%) ('mmol/L) (% ) (mmol/L) ( pmol/L)
NDKD #H 251  151/100 60.07 £11.66 24.06+3.11 131.28 +13.94 79.71+9.24 7.80+7.41 8.47 +3.73 9.20 £2.23 5.24+1.56 66.47 +16.35
DKD# 132 80/52 64.67£11.45 24.45+4.04 134.79 +14.73 79.94 +10.74 11.17 £8.28 8.34 +3.06 9.36£2.23 5.86+2.00 79.04 +27.80
X2/t 0.01 -3.69 -0.96 -2.30 -0.22 -4.07 0.37 -0.68 -3.11 -4.78
P1H 0.93 <0.01 0.34 0.02 0.83 <0.01 0.72 0.49 <0.01 <0.01
g s SUA TBIL[ pmol/L, DBIL[ wmol/L, IBIL[ wmol/L,  ALT[U/L, AST[U/L, TC TG[ mmol/L,
(wmol/L) M(Pys,Prs) ] M(Pys,Pr5)]  M(Pys,Pys) ] M(Pys,Prs) ] M(Py,Pr5)]  (mmol/L) M(Pas,Prs) ]
, 10. 60 4.10 6.50 17.20 16.40 1.29
NDKD AL 251 291.86 +84. 88 (8.30,14.30)  (3.30,5.70)  (4.80,8.80) (12.50,24.10) (13.40,20.60) 4.18x1.07 (0.98,2.01)
) . . 15. 1 1.4
DKD# 132 321.33 +115.37 (6.8(9),?2.58) (2.830,855.28) (4.050,775.98) (10.83,22.10) (13.35,620.48) 4.11+1.16 (1.03,26. 15)
1/ Z 4 -2.59 -2.22 -1.97 -2.34 -1.56 -0.62 0.65 -0.98
P{H 0.01 0.03 0.04 0.02 0.12 0.54 0.52 0.33
wn ik HDL-C LDL-C CA[ noml/L, DCA[ noml/L, CDCA[ noml/L, UDCA[noml/L, LCA[noml/L, TUDCA[ noml/L,
(mmol/L)  (mmol/L)  M(P,5,P:5) ] M(P,s ,Ps5) ] M( Py ,P;5) ] M(Pys ,Ps5) ] M(Pys,P75)]  M(Py,Pss) ]
110.00 358.00 712.00 118.00 21.90 3.78
NDKD#i 251 1.09+0.32 2.73 £0.99 (39.10,309.00) (113.00,750.00) (314.00,1650.00) (58.90,283) (10.30,34.70) (1.74,7.29)
83.90 263 641.50 88.85 15.35 4.30
DKD# 132 1.03+0.30 2.68 +1.09 (44.25,261.25) (57.73,606.75) (261.25,1610.00) (36.28,233.50) (7.52,31.40) (1.62,8.25)
1/ 7 {8 1.75 0.47 -0.56 -1.70 -0.73 -2.60 -2.29 -0.53
P{H 0.08 0.64 0.58 0.09 0.47 0.01 0.02 0.60

Fz2 R4 DKD 1Y logistic M1V 437

S B S.E. Wald {8 OR{H 95% CI P1E
iRl 0.025 0.011 4.672 1.025 1.002~1.048 0.031
BERASEEE  0.040 0.016 6.445 1.041 1.009 ~1.074 0.011
BUN 0.003 0.082 0.002 1.003 0.854~1.179 0.968
SCr 0.019 0.007 7.798 1.020 1.006 ~1.033 0.005
SUA 0.002 0.001 2.171 1.002 0.999 ~1.005 0.141
TBIL 0.128 0.108 1.411 1.137 0.920 ~1.405 0.235
IBIL -0.215 0.159 1.815 0.807 0.590~1.103 0.178
UDCA ~0.001 0.000 6.816 0.999 0.998 ~1.000 0.009
LCA -0.014 0.006 5.183 0.986 0.975~0.998 0.023

f) UDCA \LCA 7K-FRMK5 DKD &AA XK, H 2 H
SRR L FRAAE 5T & BN UDCA
1GYT DKD I £ 25 AT 4k 25080 /0 FC DR 1 2 HEE K P
T ASHIFFE 45 SRl Sy il FH IR R I R T Fit DKD 4t —
SEMCHE o R R AE T e %) A3 7 40, 70 I s i
WERRACI AR, AR5 B3 TC TG |
HDL-C .LDL-C ,CA ,DCA ,CDCA , TUDCA H %% 2% 7% 14
Tegeit2EaE X, T RE SR A G SR M PR R AR A B
Ve e il Wb e A 2550, BBl vh £ 22
UDCA \LCA %5 DKD MIXMIER ., 540, ARWF5E
H2H f 4 TBIL DBIL IBIL F #5825 R YA Gt
S, Hodr Spearman #5437 i 7s TBIL IBIL 5 ACR £7
TEFEME  H logistic [B1 U9 43 H 45 S 8 78 H 9 9F DKD
(RS SE A R 2 AT g S AR S RE A i i /D, R 58 4 HE
R AR 2% P R S A

W AE R ST 45 5 s, PR B D0 7 5 R e R

I RAE B DKD 1 E 2 R IR L] 2 — 1 B P ot Y
7 AT i 2 BELAS 1 R A ) AR I )
AERFIE LS AUESE TUDCA A 3 1 Vs 528 P4 Jo ) )5 380 2% fi
FEREIRIA SR B 20 BRI T, DA & ¥4 40 it 4 1
FAT UDCA J2: ph i B 5% 4k DCA TE B ik iR
TR , /2 TUDCA WK™y, F S SRR, —
WOCTHERIE db/db /INR ISP ER A58 R T, UDCA
AT P 5 P 7 38 S P s ' e A A LR T R
TIRIR B FHEIKSE ST SR 308 5 e /& DKD fY
T — AR MRS R R B UDCA B T
A BEEATE PN B I R S840 , 3 B ok 2% A A 7 38 el 35
BRACIHIZEELIA SR04 M e U145 LCA J&—Fil
H CDCA Fl1 UDCA 38 2 i 18 R A 5% AL B iR SR
R, AHSEBFITAs FR W], LCA AT 3 1o 3 il 48 Ak 107 B e
PERIE Ca®* Wi HR 7 38 1o I AR B S T
DKD i ik — 2 A5 UESE . BeAh , — 0 sh ik 0 245
RRI, A UDCA F1 LCA (IR WA 748 1 vl Jdi 4z i
TR MR AR T MRS /0N BRI FIES JRE B AR R A I A4S
(K, UDCA #1 LCA 7] 3 i HoA A4k B T bt B
AR P A R AT AR A o7 b 58, SR M R o B LI %
SE R B IAFR LT AR

ZE LTI AW AN A HAL TF R R DKD &
K H L R R % UDCA | LCA /K F- B B B
ik, B0 &A= DKD WA sr R4 % . 78 DKD 1By
BCiE AT 1 T00E H AT AR A B R T RCR i — B R
Z BRI BEUNIA TP ROCR KA, Rk, AT SE A4S
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FE M B2 & I WBC T (B ARBUEATE) , 4 T30
FEIIRYT R L, WBC THEOE B T IR B, 1)
ZLLWBC THEO 5 R BRI AR < 02 1 B 11 0095 7T R IS AR
WEAE BHAMRR . ABEAAE KA R UL 8 , ARSI s
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YN Bf 27 e PEBE 1 IR (CML) -18 £ 18] ; BCR-ABLL 2G5
{4532 (FISH) K 3 92. 0% 5% 15 5 411 (0% ) ; BCR-ABLI
FlAHE (P210) %t E PrAR HEME (1S, 1S BCR-ABL1/ABLL) 24
108.760% (0% ) ; JE#8 B MR L% . 912512010 CML-18 51,
2017 412 A 20 H B H LA DR DR 400 mg 5 H 1 1K,
2018 4F3  (#A¥T )5 3 ) E 4 IS BCR-ABLI/ABLI =%
47.570% , GLOARAEHI BT R 0L 58 Je R TE e, 2018 4F 7 H
(V&JTJ5 6 A ) 1S BCR-ABLI/ABL1 9 3. 300% , BCR-ABLI
FISH Rl 21, 5% 55 {55 40 ; BB Nk B o AR A ) 21
IR LRI, 2018 4F 10 H (JAYT)E 9 41~ H ) 1S BCR-ABLL/
ABL1 TPEZ 2.588% , YA A% 5347k 46,XY[20] ; BCR-ABLL
FISH ARAGIN B 53 5541, 2019 481 H AR 12 M A)HIS
BCR-ABLI/ABLI T % 0.220% . BCR-ABL1 FISH & il 5|
SEETHME, 2019 457 H (3875 18 4~ H ) 1S BCR-ABLL/



