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Serum bile acid level and its correlation with inflammatory
cytokines and ventricular remodeling in patients with
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Abstract: Objective To observe the serum bile acid level and its correlation with inflammatory cytokines
and ventricular remodeling in patients with chronic heart failure in Wuhan area. Methods A total of 96 patients with
chronic heart failure admitted to our hospital from January 2018 to January 2020 were selected. According to New

York Heart Association (NYHA) classification, they were divided into NYHA II group (n = 35), NYHA III group
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(n=32), and NYHA IV group (n = 29). Another 36 cases of healthy individuals undergoing physical examination in
our hospital during the same period were selected as the control group. The age, gender, blood pressure, blood sugar,
blood lipids, body mass index (BMI) and other general data of each group were analyzed, and the serum levels of
bile acid and inflammatory cytokines [interleukin 6 (IL-6), tumor necrosis factor-a (TNF-a), and hypersensitivity-C
reactive protein (hs-CRP) ], as well as ventricular remodeling parameters [left ventricular posterior wall thickness
(LVPWT), left ventricular posterior wall end-diastolic thickness (LVPWd), left ventricular posterior wall end-
systolic thickness (LVPWs), interventricular septal end-systolic thickness (IVSS), and left ventricular myocardial
mass index (LVMI) ], were compared among the groups. The correlations between serum bile acid levels and
inflammatory cytokines and ventricular remodeling parameters in patients with chronic heart failure were analyzed.
Results There was no difference in age, gender, body mass index (BMI), comorbidities, blood pressure, blood lipids,
blood sugar, and HbA1c among the groups (P > 0.05). The serum levels of bile acid and inflammatory cytokines (IL-
6, TNF-0, and hs-CRP), and ventricular remodeling parameters (LVPWT, LVPWd, LVPWs, IVSS, and LVMI) in
NYHA II, NYHA III, and NYHA IV group were higher than those in the control group (P < 0.05), and they were
even higher in the NYHA IV group compared with the NYHA II and NYHA III group (P < 0.05). The Pearson
correlation analysis demonstrated that the serum bile acid level was positively correlated with the levels of the
inflammatory cytokines (IL-6, hs-CRP, and TNF-a) (» = 0.421, 0.398 and 0.284, P = 0.000, 0.000 and 0.022), and
with the ventricular remodeling parameters (LVPWT, LVPWd, LVPWs, IVSS, and LVMI) (r = 0.238, 0.325, 0.289,
0.341 and 0.391, P = 0.020, 0.012, 0.022, 0.010 and 0.001). Conclusions The level of serum bile acid is closely
related to the disease condition of patients with chronic heart failure. The higher the level of serum bile acid, the
severer the inflammatory responses in patients with chronic heart failure. Thus, monitoring the serum bile acid level
is helpful to identify the disease severity and the condition of ventricular remodeling in patient with chronic heart
failure.
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YEHL 2018 4F 1 H —20204F 1 H # I Hi 45— & B
WCIA 14 96 3118 4 0 o e vl R A, R4 S [ 41 2400 Uk
i 2F 230 I HE (New York Heart Association, NYHA ) 43
WARES S NYHA I 2% 40 (35 %71 ) \NYHA I 9% 41
(3246]) \NYHA IV 2% 41 (29 151 ) 5 5% B[] 38 A< e feke S
TR 36 I X B4, NYHA I %20 5 1% 18 9], %

1.1

PE1T7 B 5 AF % 18 ~75 %, W15 (42.84£9.44) %
NYHA 1120 551 18 4], Lo 1 14 ] 5 4% 20 ~ 72 %7
F45(43.61£7.12) % . NYHA V24l %4k 15 fl,
Pk 140 AEW 22 ~ 73 % 1 (43.18 £7.62) %
X BEZH 58 PR 19 461, 2 1k 17 ) 5 4E 0% 20 ~ 70 %, F- 3
(4442 £735)% . 44— 5ok LES, 27 G T+
(P >0.05), AR HE . AWF5E 3K B B fe Bl 2
RoHEE, B A FZMERE .

1.2 WANSHERTRAE

121 @Atk OFfF GBI ZBE2 s
HET QAR > 18 JH % BI 30 d PRS2
/R U

122 etk O3tEC T EEE; OfIFH

b R B s OFE AL IURERE . 47
O AL 5 A AL O IE SR NG 2 s @G I R e 1 5 A i
PR s ORI s ZLIA Lotk 3 @i 60 d
WA S ) B BUMCR SRR s s Dl
IRGEBIA 2 .
1.3 HRE

A1 45 AF 8 L ) L i s [ 46 R (systolic blood
pressure, SBP) | £F 7% & (diastolic blood pressure,
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DBP) . Ifil # [ 25 i 1M ¥ (fasting blood glucose, FBG) .
B 5 2 /INBF LB (2 hour postprandial blood glucose,
2 hPG) | # 1k I £1 & 11 (glycosylated hemoglobin,
HbAlc)]. il AG[ A AH [ B (total cholesterol, TC) | H i
— T (Triglyceride, TG) . /& % & g & [ IH [# B (high
density lipoprotein—cholesterol, HDL-C ) X% Ji& B £5 11
iR [ B (low density lipoprotein—cholesterol, LDL-C)].
PR Ji 1 48 %X (body mass index, BMI) & I 900 L R AE
gl Sl F1 40 24 & 6 (Interleukin-6, T1.-6) . 8 TR
BE X o (tumor necrosis factor—a, TNF-a) . #8HL C [
IR = (high sensitivity C—reactive protein, hs-CRP)].
D EEMESEL DT G EEE (left ventricular
posterior wall thickness, LVPWT) | 7 /0> % Ji5 BE Pk R
HH JEE BE (left ventricular posterior wall end—diastolic
thickness, LVPWd) | 72 /> % Jri BE W 455 AU )5 JEE (left
ventricular  posterior wall  end-systolic  thickness,
LVPWs) . 2= [8] B YA 46 AR 91 5 BE (interventricular septal
end-systolic thickness, IVSS) | 72 /0> & /0> LT 5 48 %X
(left ventricular myocardial mass index, LVMI )], I ¥
JETH R . B AT R FE 0 Ry 2 6] — Lol N B R AE &
B RE G BT BMI, BMI=fR /5 2 (kg/m?) .
1.4 LI EIRIRQT

oK H BK-1200 4= [ 3 4= Ak 70 40 B e 2 35X
(TF R TR A 7 A BRA ), LUK B 5 W B it
B 52 1L-6 . hs—CRP  TNF-ou 7K ¥ 5 i 415 R 75 A6 0 A
TR K s BB 5 LDL-C \HDL-C /K ¥ 5 i 1 771
25 TC TG K- 5 e A WS €235 125 I 5E HbAle.
SR HI 590 58 4 i AR A4S (YL 5% £8 BR B2 7 504 e 3 A1 BR
22 FD)PAE FPG .2 hBG /K- >R HI BP=705 HL - il
it (Gl [ AMPall 24 &) {lll & SBP . DBP
1.5 ILEEWSERIKEN

K H HY-MS0 % (5 22 38 4 75 {0 (o 38 1 J5 1=

7 A BRZ w6 I BT A BF 5 X & LVPWT , LVPWd
LVPWs (IVSS \LVMI,
1.6 HZitFEHE

HHE 73 MR ) SPSS 22.0 G R 1F o BT R
AR HE B (%) 3R, WA x> K 5 1 a %
BB + bt 25 (x 2 s) Ron, R 20017,
E— 25 WM L B SNK-q 7 5 AH 6 M 40 i H
Pearson 7% . P <0.05 WESHGITFE L,

2 #R

21 AA—MEMEER

NYHA I 4% 40 . NYHA I 2% 41 . NYHA IV %
2. XFRRAHARRY . MRS, BMIL A OF HAb g . i
JE. LR, MUAE . HbAlc lbdg, & 200, 25
TG4 EL (P>0.05), W1,
22 AAMBFRETER.KEABEF. O OEEHS
b

NYHA I 9%41 NYHA Il 2240 .NYHA IV 24 |
X B2 9 BE T R L AR E 40 B R T (116 . TNF-a
hs—CRP) . 0> 2 4 Z 5 (LVPWT . LVPWd , LVPWs
IVSS \LVMD) e #¢, &5 22501, ZRA G F B X
(P<0.05). #E—EPm 4 F NYHA T (10,
IV 2% 20 24 755 T4 BEZH (P <0.05) , H.NYHA IV 2% 2H 5
TFTHALAH (P<0.05), WFE2,
2.3 EBHOHRIBEEMBETERKTESKIEH
EF . OCEEHMRIEXE

Pearson #f ¢ P AT 45 S W, 1L T8 IE VR 7K S
5548 hE 40 i P T~ (IL-6 . TNF— o . hs—CRP) & iF 4 ¢
(r =0.421.,0.284 1 0.398, P =0.000 , 0.022 F1 0.000) ;
5.0 % B\ (LVPWT ,LVPWd . LVPWs , IVSS | LVMI)
A 2 (r=0.238.0.325.,0.289 ,0.341 #10.391, P =
0.020.0.012,0.022,0.010 F10.001 ) .

F1 AH—MARLLR

- . @ﬁ@/ Bt/ BMI_/ HAth &I 151(%) IiLE/(mmHg, x + s)
(%, x+s) 1) (kg/m?, x + 5) IR W SBP DBP
NYHA T4l 35 42.84 £9.44 18/17 26.42 +1.28 11(31.42)  12(34.28)  142.83+11.71  87.44+9.41
NYHA &4 32 43.61+7.12 18/14 26.51+1.32 10(31.25)  11(34.37)  141.44=1152 8849+9.48
NYHA V41 29 43.18 £7.62 15/14 26.19+1.29 8(27.58) 9(31.03) 14261 1131  86.48+9.45
it B 36 44.42 £7.35 19/17 26.44 +1.27 9(25.00) 9(25.00) 14128 1171  87.91+9.42
F1xMH 0.257 0.190 0.348 0.486 0.951 0.158 0.247
P 0.856 0.979 0.791 0.921 0.812 0.924 0.863
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Gk
Iifg/(mmol/L, x = s) T/ (mmol/L, x = s) _
215 HbAlc/(%, x +5)
TC TG HDL-C LDL-C FBG 2 hPG
NYHA T 24H 4.08 +0.32 236+0.16 1.96 +0.71 274 +0.28 8.41+271 12.48 +2.62 10.18 +2.96
NYHA TMZ4i 4.07£0.34 235+0.18 1.91+0.79 2.76 +0.24 8.36 +2.64 12.51 £2.59 11.24 +2.81
NYHA IVZ4H 4.10+0.41 238+0.22 1.98 +0.78 2.71+0.26 8.37 £2.69 12.44 +2.65 10.19 +2.92
popiiskiel 4.11+0.39 231£0.17 1.94 +0.74 2.70 £0.23 8.75 +2.65 12.75 +2.71 11.25+2.14
FIy 0.084 0.873 0.049 0.392 0.168 0.096 1.681
P 0.969 0.457 0.986 0.759 0.918 0.962 0.174
xR2 4AMBEHE REAREF OOEERSEILR (xxs)

g JIB R/ SEAEL L T/ (ng/L) DETESHL
Z n

(wmol/L) 11.-6 TNF-a hs—CRP  LVPWT/mm LVPWd/mm LVPWs/mm IVSS/mm LVMI/g/m?

NYHA [T&41 35
NYHA &4 32
NYHA V€4 29

1123 +1.52 55781236 7.12+125 5

26+2.11

9.26 +3.25

1536 +5.15 1033 +3.41 10.26+3.88 2.61 +0.42

13.69+1.44 81.97+31.44 11.63+236 9.89+3.04 1228+4.63 18.41+6.06 14.85+4.54 14.25+4.87 3.56 +1.29
1547 +1.63 10548 +42.23 1348 +5.41 12.63+4.18 15.79+5.87 20.33+9.18 17.99 £5.56 16.43 +6.13 4.36 +1.62

Xl AR 36 569122 7.04%205 405+123 3.16+188 7142232 0.14£305 7.63+243 B844:354 1.86+0.42
Fiif 288.307 87.815 70.023 78.659 26.600 21710 41870 20140 35978
Pl 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
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