102 Asia Pac J Clin Nutr 2006;15 (1):102-106

Original Article

Uric acid status and its correlatesin Hangzhou urban
population

Duo LipnhD!, Xiaomei YumMB?, Xiaoqun ZhowB?, Sirithon SiriamornpurhD-® and
Mark L Wahlqvistvp* PhD?

! Department of Food Science and Nutrition, Zhejiang University, Hangzhou, China
ZClinical Laboratory, Zhejiang Hospital, Hangzhou, China

% Department of Food Technology and Nutrition, Mahasarakham University, Thailand

*Asia Pacific Health & Nutrition Centre, Monash Asia I nstitute, Monash University, Australia

The aim of this study was to investigate the uriidastatus and its correlates in relation to selbct
cardiovascular risk factors in a cross-sectionatlytin Hangzhou, China. In this cross-sectionatigt 186
male (56 = 14 yrs) and 85 female (55 + 11 yrs) -frdieag subjects were recruited from the Hangzhou
metropolitan area, China. Their physiological paters were measured. Each subject gave fastiraglblo
urine and faeces samples, from which serum uri¢ acd other parameters of biochemistry and haeotol
were measured by standard methods. Serum urientmation was 32% 69 umol/L for male and 23% 53
pumol/L for female P <0.0001). Compared with female subjects, males digwificantly higher BMI P =
0.0215), serum triacylglycerol (TAGP(= 0.0012) and creatininé®(<0.0001), and significantly lower total
cholesterol (TC)R = 0.0013) and HDL-CK <0.0001). In the partial correlation analysisgeatontrolling for
sex, age and BMI, serum uric acid was significaptigitively correlated with serum concentration§ 6f (r =
0.205,P = 0.001), LDL-C (r = 0.229P <0.001), TAG (r=0.172P = 0.008) and creatinine (r=0.33B, <
0.001). The results from the present study inditdteat prevalence rates of hyperuricaemia are lawer
Hangzhou than in Beijing; increased serum uric acidcentration was associated with a cluster oficard
vascular risk factors for the Hangzhou urban pamra
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Introduction
Uric acid is the final metabolite of purine in humsaand it
is excreted mainly by the kidneys when renal furctis

with Beijing.® However, there is no data on purine intake,
serum uric status, and the relationship betweemnserric

normal. Increased serum uric acid is a biomarkguoine
intake. Higher consumption of purine-rich meat sed-
food are associated with higher serum levels af acid®

Results from epidemiological studies show that @&an
creased serum uric acid level is associated witldémces
of gout? and cardiovascular diseases (CVDB).Patients
with lymphoma or acute leukemia with increased teyke
counts are at high risk for complications of hypeemia
as reviewed by Tsimberidou and Keatingh recent study
from China reported that serum uric acid was peedyi
correlated with both diastolic and systolic bloaggsure,
BMI and serum levels of triacylglycerol and glucose
Beijing population$.

Unlike typical Chinese pork-soy tradition, Hghou
urban population consume a vast array of aquatcdp
many types of fungi, different types of edible bamb and
a great variety of green vegetables, and relatileelymeat
intake. This combination leads to a unique diepatfern —

acid and cardiovascular risk factors in Hangzhobanr
population. It is difficult to accurately estimétee dietary
purine intake because the Hangzhou urban population
imally dine out (restaurant or canteen) once orewier day
consuming a large variety of foods. The databasehen
purine content is not available for all foods on& up-to-
date in China. As a result of this difficulty, aysis of
serum uric acid has been used as a biomarker tdrgie
purine intake in the present study.
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The aim of this study was to investigate the sewrim  Serum uric acid and other parameters

acid status, and the relationship between serumaamid Uric acid, creatine, triacylglycerol (TAG) and tbtho-
and selected cardiovascular risk factors in Hangzholesterol (TC) concentration of fasting serum weeted
urban population. We hypothesised that the Hangzhomined by standard enzymatic dipyridamole methods
urban population has a similar profile with thejBgj po-  using commercially available kits (Fenghui Medical
pulation on serum uric acid, and the relationslépdeen  Science Tech. Co., Ltd., China), HDL-C and LDL-Creve

serum uric acid and cardiovascular risk factors. measured by differential antibody methods using erem
cially available kit (Wako, Japan) and blood glleags

Materials and methods measured by hexokinase methods using commercially

Design available kit (Fenghui Medical Sci & Tech Coopevati

In this cross-sectional study, each subject gastifg China) on an auto-biochemical analyser (Olympus AU
blood, urine and faeces samples, from which serdm u 2700, Japan).

acid and other parameters of biochemistry and haema

tology were measured by standard methods, the @hysi siatitical analyses

logical parameters were also measured. The data analyses were performed using a Stat\Vidw s
_ ware program. Descriptive statistics were initiafigr-
Subjects formed. Mann-Whitney U test was used to determimee t

ifferences between genders for each parameter- Bi
ariate correlation was initially employed to detére
he relationship between serum uric acid conceotrat
and selected cardiovascular risk factors. In otdegon-
trol confounding factors, partial correlation arggywas
eperformed, controlled for sex, age and BMI. Congmar
of the number of subject in male and female wittuse
uric acid below and above reference values wereemad

The project was approved by the Research Ethic
Committee, School of Biosystem Engineering and Fooqa/
Science, Zhejiang University, and all subjects gave
written informed consent prior to participation the
study. Two hundred and seventy one healthy fraagi
subjects, 186 male (56 + 14 yrs) and 85 female{33
yrs) subjects were recruited through local newspap
advertisements from Hangzhou, China. Each subfeut c
pleted a questionnaire and gave samples of blodde u

and faeces. using multiple ¥ tests. The values are reported as mean
SD. P values were two tailed ar®l<0.05 was considered
Blood specimen collections as significant.

Subjects attended the Zhejiang Hospital on one imgrn

following an overnight fast. Subjects were allowecsit ~ Resultsand Discussion

relaxed for 10 minutes, weight, height and blooelspure ~ Figure 1 shows the serum uric acid distribution fer-
were measured, and then venous blood was takeim p centage of subjects. Hyperuricemia is defined with
and EDTA tubes with 21-gauge needles. Full blooa ex accepted cut-off values of >4@@ol/L for men and >360
mination was performed during the three hours fuithg pmol/L for women® Prevalence rates of hyperuricaemia
blood sampling. Plasma and serum samples were pré@s 11% for males and none for females in thisyspa
pared during the two hours after blood was dravir, a pulation P<0.0001). Prevalence rates of hyperuricaemia

quoted into separate tubes and stored afG20ntii  in the present study population were lower tharthie
analysis. Beijing urban population (men 15.4%, women 11.6%).

Table 1 shows the mean standard deviation for serum
Table 1. Selected cardiovascular risk factors of twouric acid concentration and selected cardio-vasais
gender groups. factors of two gender groups. Serum uric acid eanc
tration was significantly higher in males than amfales,
with levels of 329+ 69 pmol/L and 23# 53 pumol/L

CVD risk factors Males Females P values
(N = 186) (N = 85)

Uric acid gmol/L) 329+ 69 237+ 53 <0.0001

Age (year) 55.7+14.1 54.6:11.3 0.5302 707 OMale
BMI (kg/m?) 236+2.9 227630  0.0215 8 601 u OFemale
SysBP (mmHg) 13121 127421  0.2380 5507 —

Dias BP (mm Hg) 79+ 12 77+11 0.3315 % :Z

Creatinine imol/L) 113.4+9.6 98.3+7.5 <0.0001 % 20

Glucose (mmol/L)  4.9+1.2 5.0+1.4 0.6063 S 10 —|

TC (mmol/L) 4.7+0.8 5.1+ 0.9 0.0013 0 e

LDL-C (mmol/L) 2.2+05 2.3+ 0.6 0.3637 <200 201-300 300-400 >400

HDL-C (mmol/L) 1.2+0.2 1.5+ 0.3 <0.0001 Serum uric acid (umol/L)

TAG (mmol/L) 1.6+0.9 1.3+ 0.6 0.0012

Figurel. Serum uric acid distributions in men and women
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Table 2. Bivariate analysis between serum uric acid andD Gelected risk facto

Males+ Females Males Females
Correlates r P value r P value r P value
Age (year) 0.171 0.0076 0.099 0.2109 0.289 0.0081
BMI (kg/m?) 0.343 <0.0001 0.286 0.0002 0.312 0.0041
Sys BP (mm Hg) 0.234 0.0002 0.2 0.0104 0.307 0.0048
Dias BP (mm Hg) 0.204 0.0014 0.164 0.0367 0.301 9800
Creatinine gmol/L) 0.582 <0.0001 0.359 <0.0001 0.315 0.0038
Glucose (mmol/L) -0.063 0.3281 -0.066 0.4054 -0.057 0.6145
TC (mmol/L) 0.068 0.2891 0.255 0.001 0.204 0.0663
LDL-C (mmol/L) 0.192 0.0026 0.329 <0.0001 0.202 @86
HDL-C (mmol/L) -0.381 <0.0001 -0.185 0.0181 -0.12 22h5
TAG (mmol/L) 0.306 <0.0001 0.233 0.0027 0.234 0D34

(P<0.0001), respectively. Higher serum uric acid -con P <0.0001), systolic blood pressure (r=0.2B4,0.0002),
centration in men than women in the Hangzhou urbanliastolic blood pressure (r=0.208=0.0014), serum
concentrations of creatinine (r=0.582< 0.0001), LDL-
cholesterol (r = 0.192P =0.0026) and triacylglycerol
(r=0.306,P<0.0001), and significantly negatively corre-
lated with HDL-cholesterol (r=0.381,P<0.0001). In the
bivariate analysis for separate genders, serum agid
concentration was significantly positively correldtwith
TC (r = 0.255P = 0.001), LDL-C (r = 0.329P<0.0001)
and HDL-C (r =-0.185,P =0.0181) for males, however
not for females. Serum uric acid concentration sigs
nificantly positively correlated with age for fereal

population is consistent with previous studies frother
different population&*** Compared with female sub-
jects, males had significantly higher BMP & 0.0215),
serum TAG P = 0.0012) and creatinin® (< 0.0001), and
significantly lower TC P=0.0013) and HDL-C R<
0.0001). Differences between males and femaleB\h
and TAG in the present study are not consistertt thie
results from Beijing urban population that was mpd
by Li et al.® BMI and TAG were significantly lower in
Beijing urban males than in female®<Q.05). This
difference is probably due to the different lifdetyand
dietary habits between men and women in Hangzhdu an

Beijing?

Table 2 reports the results of bivariate asialybe-

Serum uric acid concentration was significantlyifpesly
correlated with age (r= 0.17B,= 0.0076),BMI (r =0.343,

acid and CVD selected risk factors, controlledsex, age

and BMI
Correlates Standardised P value
coefficients
Sys BP (mm Hg) 0.118 0.067
Dias BP (mm Hg) 0.082 0.202
Creatinine imol/L) 0.330 <0.001
Glucose (mmol/L) -0.120 0.063
TC (mmol/L) 0.205 0.001
LDL-C (mmol/L) 0.229 <0.001
HDL-C (mmol/L) -0.111 0.085
TAG (mmol/L) 0.172 0.008

(r = 0.289,P = 0.0081), but not for males.
In the partial correlation analysis, after trohing for

sex, age and BMI, serum uric acid was significaptgi-
tively correlated with serum concentrations of TIC=(
tween serum uric acid and selected CVD risk factors0.205, P=0.001), LDL-C (r = 0.229P <0.001), TAG
(r=0.172P = 0.008) and creatinine (r = 0.33®<0.001)

(Table 3).

It has long been known that increassrdra

uric acid concentration is strongly positively asated
Table 3. Partial correlation analysis between serum uriowith incidence of gout? Many recent studies from epi-
demiological, cross-sectional and case-control Hauad
that increased serum uric acid levels is a riskofafor
CVD.4'14'15
In the present study, the positive correlati@tween
serum uric acid concentration and BMI, systolic and
diastolic BP, serum concentration of TC, TAG, LDL-C
and creatinine, and the negative correlation withLHC
are consistent with previous studf$!® The results
from the present study indicate that prevalencesraif
hyperuricaemia is lower in Hangzhou than in Beijing

populations.

Increased serum uric acid concentra

associated with a cluster of cardiovascular radtdrs in
the Hangzhou urban population.
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BUM T AR PRIR K B 3 5500 1 96 35 BRL - [R) AR S

A ST A AE A RN TR I URAR R I 5T R R 2 AR A 1) B TR /K T K HE 5 T 3k 6 1) 00 ML
fEHNFZHM KR A FAESAEDUN E 2 IX B i AE 1) 186 4 55 (56+14 %) Fil 85
Stk (5511 %) KR E, JEIE T AR e bR . A2 B 3E4E T % B S I
W IR FATRE o SR JE K F AR UE 7 0 1K SR S BEA TR, 45 380 000375 SR PR VAR 1 S FE B 1)
AR 2S5 5 PRS2 5 R IR MWK BE N 329469 pmol/L, 3 & Tt 237453
pumol/L ( /X0.0001) . H &2k HM, B2 E LG8 E &K ER K
(P=0.0215) . M5 =l H s (£=0.0012) FPLERET (/X0.0001) , [AWE A WG
SVHFEEE (P=0.0013) Al ENR SR H — HEEE (/X0.0001) o FEARAHICHES>Areh, ik
Al AR FMAR TR BRI J5 R, I3 PRI VR FE 5 M3 vh S H B (r=0. 205, 2=0.001)
CBEERR AR H — IHE R (r=0.229, /&X0.001) . —®EmH s (r=0.172, P=0.008) FIJLE
fif (r=0.330, X0.001) [HAHZERIEAHCHE. AL R TR PUNTT AR SRR
IEE A 26 B T AT AN s X TN i AR U, I3 IR BRI BE I = 5 20 UG
FHR T,

R JRIR. ACHE. QM ERT B, .





