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Correlation of serum paraoxonase 1 level with cardiac structure in patients
with chronic renal failure

CHEN Hai-Wei, XIA Yun-Feng*, XIONG Dan, ZHAI Hong-Xia
(First Department of Cadres’ Ward, First Affiliated Hospital, Chinese PLA General Hospital, Beijing 100048, China)

[ Abstract] Objective To investigate the correlation of serum level of paraoxonase 1 (PON1) with alterations of cardiac structure
in the patients with chronic renal failure (CRF). Methods Eighty CRF patients admitted in our hospital from January 2013 to April
2015 were recruited in this study, and 40 individuals without any renal diseases who took physical examination during the same
period served as controls. The serum PONL1 level, total oxidation state (TOS), total anti-oxidation state (TAS) and oxidative stress
index were measured and analyzed. Echocardiography was carried out to evaluate the heart structure. Results Left ventricular end
diastolic diameter (LVDd), left ventricular mass (LVM) and left ventricular mass index(LVMI) were significantly larger in CRF
patients at stage 5 chronic kidney disease (CKD) than in controls (P < 0.05). TAS was significantly lower, while oxidative stress index
(OSI) higher in CRF patients at stage 5 CKD than in controls (P < 0.05). The serum level of PON1 was negatively correlated with
LVM (r=-0.641, P =0.033) and LVMI (r =-0.562, P =0.029), and as an independent variable, it could enter the linear regression
model with LVM (P = 0.013) and LVMI (P = 0.037) as dependent variables, respectively. Conclusion The serum level of PONL1 is
significantly decreased in CRF patients, and can be regarded as an independent risk factor for cardiac structure.
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R —BIERAR LR (P<0.05), Hfth2mTsit¥E L (P>0.05);
Table1 General clinical data of all subjects .
tem Control group  CRF group [F]Bsf CKDZL N b5 m] L5 B 3 LVMAI LV MIEA i
(n=40) (n = 80) BTURE (P<0.05) .
Age(years, x +s) 50.2+12.1 54.2+11.2
Male[n(%)] 20 (50.0) 45 (56.3) 2.3 BAEIREISA KR
Hypertension[n(%)] 14 (35.0) 32 (40.0) P i o - A4
Coronary heart disease[n(%)] 12 (30.0) 27 (33.8) RIGIRAEW]. CKD'“‘%TA‘SK:F{E&?XT‘MTH;
Diabetes mellitus[n(%)] 10 (25.0) 15 (18.8) MCKDSH B HTAS S X A L, R AL =
ALT(UIL, X+s) 27.8+1.4 26.1+2.1 X (P<0.05) , CKDEETOS/KN-= T Xt B4, i
CKD staging[n(%)] s .
Degree 1 _ 12 (15.0) E‘ﬁ%l+$,§\x (P<0.05) , CKD;%\%‘OSUJ( -1
Degree 2 - 10 (12.5) FXt B4, T CKD 4 F1CKD5H B & TOS 5 » g2
Degree 3 - 25 (31.3) Foig, ZRMHAZ%I%E Y (P<0.05) . CKD&
Degree 4 - 20 (25.0) . - i e
Degree 5 _ 13 (16.3) H#HPONLKCPIL T3 HAZL , 1 CKD5 M1 6 4 PON1 1 %
CRF: chronic renal failure; ALT: alanine aminotransferase; AST: M i, 2R HARI#E X (P<0.05) ; N
aspartate aminotransferase; CKD: chronic kidney disease H e A IR CKDSEﬁ PON17J(5P Eﬂ‘fj’dfﬁﬂ:CKDlﬂﬁ e _%
(W 7 Al S Yo ARTNY

K Tk B2, R AT W CKD5Mi % LvDd (P <0.05) .

KB FXIEA (P<0.05) , HithZR IS 24 ABER)HH

FH#E X (P>0.05) o CKDZLPYILH T WL J 2F PearsonZg M A1 5 43 T 1 15 PONL AL 45
et A, LRI AR B W&, HRSFIRGOT Wy R R SRS SR W4, LA WA BTSRRI
%X (P>0.05) ., LVEFJ7 i CKDZH & ¥ 1% 1205 % % v, 1L PON1/K F- 5 LVDd . LVSd.,
TXF 4, (HALCKDSHA 8 & 5 X% i 0] 22 A7 4 IVST. LVPWT, LVEF}LVFS#) £ UL & 4f 3¢ 1
P X (P <0.05) ; CKDZ N H %] W5 & (P>0.05) . Tf*CKDH #4740, Al
HLVEFH B < 11 # (P<0.05) . fELVMAI LI PONL/KE 5LVM (r=-0.641, P=0.033)
LVMIJr 1, B UL CKDSH & & B & & 1 Xt B 41 FILVMI (r=-0.562, P=0.029) A%,

R2 BEEEZMRMEBERIRLR

Table 2 Comparison of indices in left ventricular structure and function between groups (xts)
Index Control group CKD1 CKD2 CKD3 CKD4 CKD5

(n=40) (n=12) (n=10) (n=25) (n=20) (n=13)
LVDd(mm) 53.9+3.1 53.7+29 54.1+3.2 55.3+34 56.1+4.3 59.3+3.7"
LVSd(mm) 314+13 340+21 35.1+1.6 350+1.2 36.1+1.4 36.0+1.7
IVST(mm) 106 +0.9 10.7 £ 0.6 10.8+0.2 11.8+1.1 10.8+0.2 11.8+14
LVPWT(mm) 10.1+1.2 10.3+0.5 102+1.1 9.7+04 92+1.1 8.9+0.5
LVEF(%) 62.5+5.4 61.8+7.1 60.2 +4.1 60.8+1.6 542+4.1 52.8+1.6™
LVFS(%) 32916 325+1.2 332+17 342+21 335+1.3 333+3.1
LVM(g) 190.8 + 10.6 216.5+21.2 221.2+15.2 220.3+17.8 231.2+225 240.3 +21.9™
LVMI(g/m?) 50.3 + 4.4 51.9+45 54.6 +3.3 56.6 + 2.0 55.6 + 3.4 57.6+2.4™

CKD: chronic kidney disease. LVDd: left ventricular end diastolic diameter; LVSd: left ventricular end systolic diameter; IVST: interventricular
septum thickness; LVPWT: left ventricular posterior wall thickness; LVEF: left ventricular ejection fraction; LVFS: left ventricular fractional
shortening; LVM: left ventricular mass; LVMI: left ventricular mass index. Compared with control group, “P < 0.05; compared with CKD1, “P < 0.05

#3 BHEMHHIRRILR

Table 3 Comparison of oxidative stress indices between groups (x=xs)
Index Control group CKD1 CKD2 CKD3 CKD4 CKD5
(n=40) (n=12) (n=10) (n=25) (n=20) (n=13)
TAS(mmol Trolox Eq./L) 29+19 25+11 24+14 24+04 1.8+0.3 1.3+0.4
TOS(umol H,0, Eq./L) 9.8+5.6 15.9 + 8.4 17.9+10.4 20.1+8.2 26.1+8.7" 265+4.7
0OsI(V) 45+21 9.3+27 10.3+4.9 11.8+2.1 15.8+3.2" 18.8 + 6.4
PONZ1(U/L) 28.9+12.1 25.5+14.3 20.2+12.1 16.7+6.4 16.2+6.1 8.9+45™

CKD: chronic kidney disease; TAS: total antioxidation state; TOS: total oxidation state; OSI: oxidative stress index; PON1: paraoxonasel.
Compared with control group, “P < 0.05; compared with CKD1, *P < 0.05
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F4  MFEPONLKF 5.0 i 5 # TN B & LR FR B 48 K14
Table 4 Correlation analysis between PON1 and cardiac
structure indices

All subjects (n = 120) CKD patients (n = 80)

Index
r P value r P value

LVvDd -0.117 0.161 0.234 0.141
LVSd —-0.109 0.234 0.359 0.241
IVST 0.038 0.420 0.341 0.211
LVPWT 0.128 0.296 0.136 0.155
LVEF —-0.089 0.375 -0.049 0.645
LVFS -0.101 0.254 0.051 0.442
LVM -0.401 0.077 —-0.641 0.033
LVMI —0.422 0.061 -0.562 0.029

PONL1: paraoxonase 1; CKD: chronic kidney disease; LVDd: left
ventricular end diastolic diameter; LVSd: left ventricular end

systolic diameter; IVST: interventricular septum thickness; LVPWT:

left ventricular posterior wall thickness; LVEF: left ventricular

ejection fraction; LVFS: left ventricular fractional shortening; LVM:

left ventricular mass; LVMI: left ventricular mass index

i it Z eiB A A AR B, LACKD & # I
PONL/K-V-AE Ky A #ERE /3 ALVM (P =0.013)
FLVMI (P =0.037 ) Sk P52 5 iy 2t [ A A Ay A

(£5) , ULHIILEEPONLIK Y- AT LAAE Ay — A~ it 57 fY
DR T 0 3 S5 R 7 A S

%5 CKDEZEIMEPONLS LIELAHITIRERTIEIREI S SIS
Table 5 Multivariate regression analysis between PON1 and
cardiac structure indices

Index s R F value P value
LVvDd 0.232 0.031 0.704 0.427
LVSd 0.227 0.132 0.156 0.649
IVST 0.028 0.124 0.111 0.754
LVPWT 0.109 0.201 0.017 0.867
LVEF -0.182 0.031 0.015 0.925
LVFS -0.034 0.041 0.011 0.957
LVM 4.091 0.021 8.950 0.013
LVMI 2.124 0.033 9.290 0.037

PON1: paraoxonase 1; LVDd: left ventricular end diastolic
diameter; LVSd: left ventricular end systolic diameter; IVST:
interventricular septum thickness; LVPWT: left ventricular
posterior wall thickness; LVEF: left ventricular ejection fraction;
LVFS: left ventricular fractional shortening; LVM: left ventricular
mass; LVMI: left ventricular mass index
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