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Association of ；rum uric acid with different levels ofglucoseserumurlc a(1iITerent levels oi glucose
and related factors
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Background Previous studies have demonstrated that serum uric acid(UA)is an independent predictor of incident

type 2 diabetes mellitus(T2DM)in generaI populations．This study aimed to investigate specific characteristics of UA and

its relationship between UA and blood glucose and other risk factors in the Chinese population．

Methods A totaI of 946 subiects were included in this study．UA，glucose，insulin，fractionaI excretion of UA(FEua)，

creatinine clearance rate(Ccr)，hemoglobin A1 c(HbAl c)，fructosamine(FA)，blood pressure and lipids were studied and

also reexamined after the patients underwent twoweeks of combined therapeutics．
Results UA Ievels were the highest in subjects with impaired glucose regulation(IGR)，foIlowed by Subiects with

normoglycemia(NGT)and finally by subiects with T2DM．The IeveI of the 2-hour postprandiaI．nsulin and the area under
the curve for insulin(AUCins)showed a similar tendency．The UA Ievels initially increased with increasing fasting blood

glucose(FBG)and postprandial blood glucose(PPBG)Ievels，up to 7 mmol／L and 1 0 mmol／L，respectively,and

thereafter decreased at higher FBG and PPBG levels．Compared with subjects in the Iower serum UA quartile．subjects in

the upper quartile of serum UA Ievels had higher weights．triglyceride levels。and creatinine Ievels as well as lower Ccr

and FEua Ievels．Compared with women’s group，UA Ievels were higher，and FEua Ievels were Iower in men’s group．Sex，

body mass index(BMI)，mean arteriaI blood pressure(MAP)，serum tdglycerides(TG)，FA and Ccr were independent

correlation factors of UA．UA decreased and FEua increased after the patients underwent a combined treatment．

Conclusions UA increased initially and then decreased as glucose Ievels increased from NGT to IGR and T2DM．

Compared with NGT and T2DM。IGR subjects had higher SUA Ievels，which related to its high levels of insulin．Under

T2DM，male gender,BMI，MA P，Ccr,TG and FA are independent correlation factors of UA．Glucose·lowering，
antihypertensive。Iipemia．regulating combined treatments were of advantage to decline of SUA Of T2DM．
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2 diabetes mellitus(T2DM)always correlates

a cluster of metabolic abnormalities：obesity,

hypertension．10w high—density lipoprotein(HDL)

cholesterol，hypertriglyceridemia，hypemncemia，
hyperinsulinemia and insulin resistance．Identifying risk
factors for the development of T2DM is essential for

early screening and prevention of the disease．Serum uric

acid(UA)is the major product of pufine metabolism．

There are strong cross—sectional associations betw譬马
hyperuricemia。gout，and the metabolic syndrome．1’。
Increased levels of UA have been associated with insulin

resistance6 and with established T2DM．’Previous studies
have demonstrated that UA is an independent predictor of
incident T2DM in general populations．IU,I。 UA is

positively associated with serum glucose in healthy
subjects．6’12 However，this association is not consistent
with diabetic individuals．7’1’’1’as a low serum UA level is

reported during the hyperglycemic state．1’The

relationship between UA and diabetes is controversial，
and sex and ethnic differences may influence this

relationship．10’13，14·16_19 It is unlikely t。hat there was a

systematic evaluation of relationships between UA and
the different glucose tolerance statuses，which are

relatively rare for Chinese people．Therefore，in current

study,we investigated the specific characteristies of UA

in subiects with different glucose tolerance levels and the

influence of glycometabolism oil UA．We also studied the

association between UA and the components of the
metabolic syndrome：obesity,hypertension。hyperlipemia。

hyperinsulinemia，and insulin resistance．Furthermore，we
sought to investigate the changes in UA levels in patients

after undergoing a glucose—lowering，antihypertensive，

lipemia—regulating combined treatment．

METHoDS

Study population

The study population consisted of 946 individuals(240
normoglycemia(NGT)，334 impaired glucose regulation

(IGR)，and 372 T2DM subjects)．who went to diabetes

specialist outpatient elinics and specialist wards or
underwent health screening at Henan Provincial People’s
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Hospital in China between JanuaDr 2006 and June 2009．

Those subiects were excluded as the patients taking

diuretics： tllose tahng antihypertensive， antidiabetic，

llpld—10wenng agentS， nyperuncernlc Or nypOUnCeⅡUc

agentS： and tnOSe Wltn any CllnlCal SymptomS Ot

maJignanCV，acute mfectlOuS dlseaSe，acute mtlammatory

d1SeaSe Or fenal dlSeaSe Were alSO been remOVed．

Ethical approVal for the present study and info珊ed
patient consent were obtained f硒m the Henan ProVincial

People’s Hospitalin China．

Physical examination and blood pressure(BP)

Height and weight were measured using aJl automatic

scale，and the subiect’s body mass index(BMI)was

calculated f的m that data(kg／m二)．The measurement

around山e umbilical area while standing upright was

used as the waist circumference．and the measurement

afDund the greater n．ochanter of me fbmur was used as the

hip circumfbrence． BP was measured using a

sphygmomanometer after the subiects had rested for more

than 5 minutes．The BP was checked twice more aRer

resting，and average values were then calculated．

Blood sampHn2

ARer a l 2-hour fast，a venous blood sample was obtained

f幻m each subiect in order to measure semm UA，

hemoglobin Alc(HbAlc)，fmctosamine(FA)，semm

creatinine(Cr)，total cholester01(TC)，selllm triglvcerides

(TG)。and high．a11d low．density lipopmtein cholesterol

(HDL—c and LDL—c，respectively)，as weU as to perf6nn

oral glucose tolerance and insulin release test．The serum

UA concentrations were measured using the

urico—oxidase method(OLyMPUS AU l 000，oLYMPUS．

Japan)，and blood glucose was measured bv the oxidation

enzvⅡle method(0LYMPUS AU5400，0LYMPUS)．The

insulin concentration was detemlined using a

chemiluminescence assay(BayerADVIA Centaur’Baver．

GemlanV； me intra— and inter-assay coefFicients of

variabilitV were 2．2％一2．3％ and 1．9％-3．9％．

respectively)． HbAl c was made a survey bv a

high—peI]fbmance liquid chromatography analVzer
(DREW DS5，Drew Scientific。United Kingdom)．FA was
checked using a biocheInical enzVme．based method

(Glvpro aIlalyzer，Genzyme，USA)．TG TC，LDL．c。and

HDL—c were measured using the immunoturbidimenV

method(oLYMPUS AU l000)．Cr was tested using山e

carbazotic acid method(OLYMPUS AU54001．Unne was

obtained f幻m each subiect over a 24．hour period and was

used to measure FEua(0LYMPUS AU54001．

FBG BP'TC，TG UA，and FEua were re—measured aRer

two weeks of combined treatment．

Criteria．calculations and treatments

Glucose tolerance status was defined in l 999 by the

Wbrld Health 0rganization，criteria included：(1)NGT

(，z=240)：fasting plasma glucose<5．6 n埘ol／L and 2一hour

post—challenge glucose<7．8 mmol／L；(2)IGR(n=334)：

impaired fasting glucose(IFG；n=1 84)：fasting plasma

glucose between 5．6 mmo儿and <7．0 mmoⅥ。； and
impaired glucose tolerance (IGT； ，l=1 50)： 2-hour

post．challenge鲥ucose三7．8 mmol／L and<11．1 mmol／L；

or(3)T2DM(甩=372)：fasting plasma glucose≥7．0
mmo儿and／or 2-hour concentrations 211．1 mmol／L．

HVpemricernja was diagnosed when Ⅱle serum UA

concentration was>420 Umo儿in men aIld>360 Umol／L
in women．The subiects were classified in two groups：(1)

nonnal uric acid(n=768)，and(2)hvpemricemia(n=l78)．

Hypertension was identified based on the BP levels

measured at the studv visit(svstolic BP(SBP)>140

mmHg or diastolic BP(DBP)芝90 mmHg)．Hyperlipemia
was diagnosed when the TC concentration was之5．72

mmol／L or ttle TG concentration was兰1．70 mmol／L．

Homeostatic model assessment fHOMAl indices were

used as markers of insulin I．esistance and were calculated

as follows：“HOMA index=(fasting insulin(uIU／m1)×

fasting selllm glucose (mmol／L))／22．5． Creatinine

clearance rate(Ccr)=(140一age)×body weight×(0．85

female)／(72 x Scr)，where body weight(kg)=(actual

body weight+standard bodV weight)／2． AUCins=

(fasting insulin+3一hour insulin)／2+l—hour insulin+

2_hour insulin．Mean anerial blood pressure(MAP)=

SBP／3+DBP×2／3．

W色 also 枷njstered combined仃eatnlent：T2DM．
hypertensiVe and hyperlipemic patients receiVed oral

hypoglyceIIlic，aIltmypenensive aJld hpernia—regulating

agents，respecdVely，for Mo weeks．ARer me嘞tIrIent，FBG
BP'TC，TG UA and FEua leVels were measured again．

S}tatistical analvsis

Analyses were pe晌med using SPSS， version l 3．0
(SPSS Inc．，USA)．Statistical results were presented as

the mean±standard deviation(SD)．The various values

fbr the diff’erent 91ucose tolerance states and the four

semm UA concentration groups were compared bV

one—way analysis of variance(ANOVA)．We calculated

panial correlation coefficients between UA and FBG

PPBG HbAl c，FA。Ccr，and FEua aRer adiusting fbr sex，

TG and BMI．

Sex—specific values of t11e metabolic v撕ables of the
study population were ex枷ned using ANOVA and an
independent samples f．test．Based on fasting semm UA

concentrations，the subjects were diVided into four groups：
quanile l，<235 umo儿(，l=234)；quartile 2，235—286
¨mol／L(，l=226)：quanile 3，287—343 umol／L(，z=248)：

and quartile 4，≥344¨mol／L(n=238)．FBG levels were

classi行ed into nine groups：<5 mmoⅥ．，5 mmol／L S FBG

<6 mmol／L，6 mmol／L曼FBG<7 mmol／L，7 mmol／L S

FBG<8 mmol／L，8 mmoⅥ。S FBG<9 mmo儿。9
mmol／L 5 FBG<10 mmol／L。10 mmoI／L<FBG<l 1

mmol，L， 11 mmol／L S FBG<l 2 mmol／L，and 212

mmo儿．PPBG levels were categorized into six groups：
<8 mmoI／L，8 mmoI几≤PPBG<10 mmol／L'lO mmol／L
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≤PPBG<13 mmol／L，13 mmol／L S PPBG<15舢mol／L，
15 mmoⅥ。S PPBG<19 mmo儿，aIld 219 mmol／L．The
HbA l c percentage into six groups：<6．5％，6．5％≤

HbAlc<7．2％，7．2％S HbAlc<8．0％，8．0％S HbAlc

<8．9％，8．9％≤HbAlc<10．2％，and≥10．2％．FA levels

into six groups：<261．2 pmol／L，261．2 Umol／L曼FA

<318．9 pmol／L，318．9 pmo儿≤FA<367．9 pmo儿，
367．9 pmo儿S FA“50．7”mol几，450．7¨mol／L S FA
<532 pmol／L，and 2532 pmol／L．The paired卜test was

used to assess t|le difI’erences between the UA levels of

paired groups．W色 pe怕rnled stepwise multivariate
regression an“yses and binary 109istic regression

analVses to investigate the association between UA and

the other variables．A paired扣test was used to compare

pI．e—and post-n．eatment biochemical data in the

hVpenlricemic and no珊al groups．尸values<0．05 were
considered statistically significant．

RESUITS

Two-hour insulin and AUCins in IGR group were higher

than those in NGT aIld T2DM gfoups(IGR>NGT>

T2DMl：Ccr was checked which showed as f．ollows：

T2DM>IGR>NGT：the saIne with FEua：T2DM>

NGT>IGR and SUA showed as IGR>NGT>T2DM r尸

<0．05 or尸<0．01)(1阻ble 1)．AUCins showed a sigIlificant

7rabIe 1．Characteristics of the smdy population(，l=946)

、，撕ables NGT JGR T2DM

Number 240 334 372

Men^vomen伽) 154，86 160，174 264，108

Age(Vearsl 47±15 56±14 55±15

Weight fk2) 73．8±13．6 75．5±10．4 75．2±13．8

BMI(k2，m‘) 25．1±4．4 26．5±2．8 26．3±3．9

Waist(cm) 96．4±10．O 97．3±8．2 97．3±12．O

Waist—mD ra虹o 0．92±o．08 0．93±0．06 O．93±o．06

SBP“nmHg) 136．O±18．6 132．I±17．9 143．5±17．6

DBP(mmH譬) 80．O±10．6 80．4±8．1 82．6±9．3

MAP(mmHg) 116±29 ll 3±20 12()±30

TG fn珊ol几) 1．8±1．3‘ 3．(】±2．2 3．5±2．7

TC(rIlInol几) 3．9±1．8 4．()±2．O 4．1±2．0

LDL—c(mmol，L) 2．72±0．28 2．80±o．81 3．17±0．78

HDL．c(咖ol／L) 1．31±o．94‘ 1．10±o．25 O．92±o．29

UA f岫ol，L) 292±777 325±100 283±86’

FEua(％) 9．1±3．2’ 7．O±3．O 9．4+4．7+

Cr(umol，L) 70．7±15．7 67．4±12．6 68．5±13．8

Ccr(ml，min) 107“3‘ 112±34 118±39

FBG(mmol，L) 5．3±o．4n 6．3土0．3 lO．3±3．Ol

PPBG(2h)(mmol／L) 6．1±1．2伸 9．6士1．3 16．0±4．5。

HbAlc(％) 4．4±1．3’2 5．9±1．4 8．7±1．7’

FA fumol，L) 145±78’9 346±126 426土147’

Insu Jin ffasting)(”U／lnl) 8．7±9．8 7．9±5．1 6．8±6．5

Insulin(2h)(州，IIll) 29．1±17．7’ 53．5±61．1 23．0±19．6’

AUCins 73．54“1．73”102．35±94．50 61．85±55．05’

HOMA index 2．()4±2．32+ 3．1()±1．38 3．55±3．89

’尸<0．05，+Jp<O．Ol，IGR vs．NGT：IGR vs．T2DM．4|D<O．05．§JD<0．Ol，NGT vs．

T2DM．NGT．norrnoglycemia．IGR：imp曲蜘gluco!；e regulation．T2DM：type 2

diabetes mellitus．BMl：bodv m鹬s index．SBP：systolic b100d pressuIe．DBP：

diastolic blood pressure．MAP：rnean anerial blood pressure．TG：m翊yce^de．
TC：tdtal cholest盯oI，HDL．c：m曲一dens埘lipoprotein cholester01．LDL—c：

low—density lipoprotein cholesteml．UA：uric acid．FEua：仃actional exc州on of
llric acid．Cr：crea“nine．Ccr：cre砒inine cle跏ce mte．FBG：fastin2 blood
glucose．PPBG：postprandiaJ b100d glucose．HbA l c：hemoglobin Alc．FA：

舢ctosaIIline．AUCiIls：area under the curve fbr insulin．HoMA：homeostalic
model assessment．

positive cbrrelation with UA(尸<0．01)，while FEua

revealed a significant negative correlation with UA(P

<0．0 1)in the IGR group．After adiusting for sexual
distinction。ttle TG and BMI，UA levels showed a negacive

correlation with FBG PPBG HbA l c，aIld fA levels．FEua

displayed a positive correlation with FBG PPBG HbAlc，

and Ff～leveIs．Ccr was positively correla刷with FBG
PPBG and f1A levels．The UA levels initiallv increased

wi山increasing FBG and PPBG levels，up to 7 mmol几and

10 mm01／I一，respectively，a11d thereafter decreased with

further increases in the FBG and PPBG levels．Wllen

compared with subiects in me lower UA level quaTtik，

subiects iIl t11e upper quanile had higher weights。TG levcls．

blood urea Ilitrogen(BUN)levels，as well as Cr levels had

lower Ccr and FEua Ievels。Compared with other quaniles，

subiects in the first quanile had higher HbA l c and FA

levels，while subjects in tlle mird quanile had lower HbAlc

and FA levels fTable 2)．Both UA levels aIld TG was

remarkablv higher in men than in women，while FEua

levels，TC，LDL—c and HDL．c levels were apparentJy lowe￡

BR FBG HbAlc．and FA were not obviouslv dif!F色rent

bet、veenⅡlen and women(Table 3)．Stepwise multivariate

regression analVsis showed when UA was a dependent

variable and sex，age，TC，TG weight，BMI，waist，

waist—tomip ratio，PPBG HbAl c，Ff～，CR只Ccr，SB只DB P：

MAE HOMA，AUC．ins were independent vanables；male

gender，TG’BMI，and MAP levels were positively

co邝elated with UA．f1A aIld Ccr weI-e negatively correlated

wim UA．Y=367．733+67．4(malel+0．136×MAP+
5．927×TG+3．967×BMI一0．586×Ccr一0．164 x FA

(Table 4)．Based on me FA and UA concen廿ati伽s，me

subjects were砌ependemly diVided into俺，o groups．For

1．abIe 2．C1injcal and biochemical characteristics of the study

PQP!!!!i竺翌垒垒!曼垒Q!尘呈911盟i!!Q!!曼璺!翌坚互!丝i垒!!∑!!!
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。嚣，z舢，s氆e)(2。嚣。，，啬，V椭
Me“wom即 108，126 166，60 l 88，60 214／24 NS

Age(yearsJ

BUN fnlrrIol／L)

Cr(umol／L)

Ccr(mJ／minl

FEuaf％)

weight(k)

BMI(k∥m2)
W越st fcm、

Waist—to—hiD m如
SBP fmmHg)

DBP(mmHg)

MAP fmmHg)
FBG(mmol／L)

HbAlc(％)

FA(肛mol，L)

TG(mmol／L1

TC(咖ol，L1
LDL—c(mmo儿)
HDLrc fmmol几1

lllsulin ffasnng)

(pU，m1)
Insulin f2 hourl

(¨U，IIll)

57±16

4．5±1．3

6l±ll

92“

12．1±5．6

68．4±10．7

25．2±3．8

91．5±9．7

O．92蜘．06

133土20

82±9

99±12

9．5±3．8

8．8±1．9

460．8士145．7

1．7土1．1

5．1±1．1

2，9±o．7

l，2±o．4

lO．O±7．8

62±17 56±14 56±16

4．7土1．5 5．5±1．8 6．O±2．8

67±12 70±18 81±25

89±11 57±7 53±7

7．9±2．3 6．8±2．3 6．O±2．8

73．3±lO．7 76．7±12．8 81．3±14．8

24．8“．5 26．5±3．7 27．6±3．6

95．3±9．6 99．1±11．O 102．2±11．O

O．93蝴．06 O．95±o．1l O．96±o．()6

137±18 136±18 154±19

81±9 82±8 83±11

100±9 l o(】±lO 101±l 1

8．9土3．2 8．3±3．1 9．O±3．0

8．2±1．9 7．9±1．9 8．O±1．6

402．1±144．O 364．6±142．3360．8±152t3

1．8±1．0

5．O±1．2

3．O±o．9

1．2土o．8

7．6±7．2

2．3士2．6

5．1±1．4

3．O±1．O

1．1±0．2

6．5±3．4

3．I±3．1

5．1±1．5

3．1±1．O

1．O±0．2

114士5．5

NS

0．012

<O．ool

O．014

O．013

(o．001

O．002

<0．OOl

O．003

NS

NS

NS

NS

O．028

0．Ol

O．00l

NS

NS

NS

NS

29．9土18．6 28．9±13．7 25．6±21．7 36．7±22．7 NS

AUCins 72．2±84．3 71．2±34．4 61．3±43．3 82．6±89．4 NS
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’I'able 3．Sex-specific values of the me例bolic variables of tlle stIldy
populanon

Ⅶ讪k。 。篡，景，翟舞捌喾
g!!坐型

UA f岬ol，L) 292±88 310±88 247±7l <O．001

FEua(％)

cr(岬ol，L)
Ccr(m1／min)

SBP(mmHg)

DBP(mmHg)

MAP(彻Hg)
FBG(mmol／L)

HbAlc(％)

FA(岬ol／L。)
TG fIllnlol，I。)

TC(咖ol，I。)
LDL—c(mmot几)

HDL—c(mmol／L)

8．2±4．3

72．7±54．9

113．1±61．1

136．3±18．2

82．0±9．5

l∞．1±lO．6

8．9±3．3

8．2±1．9

393．O±150．8

2．2±2．2

5．1±1．3

3．0±0．9

1．2±o．5

7．6士4．2

76．7±14．O

117．9±31．1

135．1±17．7

82．2土9．4

99．8±10．4

8．9±3．2

8．2±1．8

398．O±150．7

2．3±2．5

5．O±1．3

3．O±0．8

1．1±o．3

9．7“．O

62．8±13．8

101．2±30．7

139．3±19．1

8I．5土9．7

100．7±11．0

8．8±3．5

8．4±2．O

380．6±151．9

1．9±1．0

5．3±1．3

3．2如．9

1．2±o．7

0．ool

NS

O．06

NS

NS

NS

NS

NS

NS

O．04

0．036

O．035

0．045

ThbIe 4．Stepwi∞multiVariate regression柚alysis witll UA as a

垒呈巳竺翌坚兰翌!∑璺盟璺垒!呈
!!i!!!塑 i望!!!型!!!!!堡垒!!i!!坐I星2 1 1型!壁 ￡!型!塑
FA 如．269 —3．49l 0．00l

Male 0．350 4．431 (o．ool

MAP 0．173 2．230 O．028

Ccr 埘．275 —3．235 O．002

TG O．186 2．4ID7 O．018

BMI O．187 2．245 O．027

Ff～me groups were nomlal(FA<236 Umol／I。)aIld

hypernllctosamiIle(f1A 2236岬∞l／I。)．m addition，for UA，
the母．oups were no砌al (UA <360 岬oⅥ。) arId
hypem—cemia(UA≥360叫mol／L)．Binary logistic regression
analyses showed when UA was a deDendent vaJiable，the

odds ra60(OR)of F、was O．32．This i11us缸曲ed that山e

iIlcidence of hypefudc谢a would decrease more man 30％
i：f f’A had increased one盯ade(t丁able 5)． UA was

sigllificantly decreased aIld FEua was evidentlV mcreased iIl

hypemricernic subjects撕er unde曙oing combilled
glucose—low甜ng，aIltmypenensiVe alld hpernja-regulatiIlg
缸．eamlent，but me UA and FEua levels were not remarkablv慨m iIl nonnal跚biects(Table 6)．
’I'able 5．Binary Lo蓟stic regression allalysis wim UA as a

CleDendent VanabJe

Ⅵ血ables OR 95％CY P values

FA O．320 fO．097—1．056) O．03 l

W豳t 1．(}40 f0．999-1．083) 0．048

1．G 1．17S (1．026_】．354) 0．020

Cr 1．041 (1．014_1．069) O．003

Thble 6．Comp撕son of pre—aIld post．廿℃atment biocheIIlical data

． 虫唑垒Z匹!蛔!!世!磐垒望2婴型912坚盥
P舡and post一廿eatment——旦里型坠!些!—』坚!!L—

mean±SD f values尸values mearI±SD f values P vaJues

FBG1一FBG2 2．5±2．8 4．602 O．ooO 2．8±3．4 9．089 0．0Do

MAPl—MAP2’ 6．8±7．6 4．609 O．000 5．8±lO．9 5．927 0．000

TClo℃2 0．5±1．5 1．489 O．002 O．9±1．3 6．016 O．Ooo

TGl-1-G2 1．0±2．7 1．750 O．025 O．5±2．6 1．885 0．()63

UAl—UA2 70±113 2．847 O．010 一12±64)一1．834 0．070

FEual—FEua2 —2．5“．7)一2．309 O．033 0．3±3．4 O．813 O．419

DISCUSSIoN

UA is influenced by a Variety of conditions，including

envimnmental and genetic factors． overwhelTnjng

evidence suggests that UA is linked to manV components
of the metabolic svndrome．J’“ Amon2 environmental

fktors，our smdies showed mat blood glucose，BMI，TG

MA只insulin levels and AUCins，etc were indeDendent

correlation factors of UA．The balance of derivation and

excretion of UA is the main f如tor of maintaining SUA

levels．Ⅵmat innuence was blood glucose on SUA and

excretion棚ong T2DM subiects?IIl addition， what
difIbrent ef诧cts did ；nsulin resistance， obesi饥
hvpertri91vceridemia，MAR insulin level，AUCins have
on SUA?For T2DM subjects。complex abno肌alicy of
hype唱lycemia，hypemiglyceridemia，hypertension had
various ef托cts on SUA．n is still arguable what SUA

leve】s wj】J be after undergoing a 91ucose—lowe—ng，

antihypertensiVe，lipeHlia-regulating combined treatⅡlent．

Tbe discussion is as follows．

SeVeral stIldies haVe shown that a moderate degree of

hype玛lycemia is associated witll hi曲er UA leVels，while
a higher d铬氍e of ilype曙JycemIa ls related wltfl lower
UA levels．“。3 Sifnjlar results were obtained：the UA

levels initiallV increased with increasin2 FBG and PPBG

levels，up to 7 mmol／L aIld l 0 mmol／I一，respectively，and

thereafter decreased with further increasin2 FBG aIId

PPBG levels．Glucose and UA absorbed in renal oroximal

tubule through co．仃ansporter which were competed with

each other．wtlile glucose level was up to renal glucose

mreshold，blood glucose had more obvious advantage of

reabsorbtion．UA could not be funv Ieabsorbed．which

increased along with excretion of urine as SUA

decreased．

IIl comparison，the AUCins level was highest inⅡle IGR

group，second highest in me NGT group’and lowest in

the T2DM group．UA levels showed a similar tendencV

with respect to AUCins．In addition，multiple regression

analysis showed that AUCins had a positive correlation

with UA and a ne2ative correlation with FEua(尸<0．01)．

Higher insulin 1evels a1．e known to reduce the renal

excretion of umte．石’“’zo‘删For example，exogenous insulin

can reduce tlle renal excI．etion of urate in both healthv and

hypertensive subjects．j’∞一7 Insulin nlay enhance renal

urate reabsorptio臻 by stimulating the urate·aIlion

exchanger UR Ar”and／br the Nat—dependent anion
co．Ⅱ．ansporter in the bmsh border membranes of the renal

proximaltubule．川Urinary uric acid clearance drOps with

decI．easing insulin—mediated glucose disposal， and

decreased uric acid excretion 1eads to hypemriceIIlia．“

Hypemricernia has been found to be an independent risk

factor for the progression to hyperinsulinernja and

preceded hyperinsulinernja in the 11．year follow—up of

non-diabetic panicipants of tlle a血erosclerosis risk iIl

co衄unities stIldy．32，33

There are numerous cross—sectional studies and

prospective studles on UA concentrations and the

development of hypertension．j4’∞UA increases BP by

acting on tlle renalinterstitium，which may cause cardio—
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柚d cerebrovasculamre damage．n is possible that obesity
correIates with UA IeveIs bV bottl reducing renal UA

secretion a11d by causing me accumulation of substrates

for UA production．Lipid metabolic disorder is usuallV

coupled with hypemdcernia，possibly because increasing

lipoprotein estemse levels may decrease the cleamnce of

UA． OttlenⅣise， hypem—cemia may reduce TG

decomposition aIld increase TG levels by repressing

hpoprotein lipase activity．

ARer a glucose．10we^ng， antihypertensive， lipernja．

regulatin2 combined treatment，UA levels si2nificantlV

decreased and FEua levels significantlV increased in

hypemriceInic subjects，but UA aIld FEua levels were not

remarkablv dif琵rent in no肌al subiects．This shows that
the level of glucose was not the exclusive determining

f如tor for UA levels in the svnthetic metabolic disorder of

T2DM or pre．diabetes，almough hvpe职lycemia could

enhance tlle excretion of UA．The imDrovements in blood

pressure， 91ucose levels，and lipid levels could cause

moderate improvements in me UA levels in patients with

svnthetic metabohc disorders．This evidence that

imDrDvements in me metabolic factors a1．e associated wim

improvements in UA levels vigomuslV suggests that UA

is closely linked to tllese components of me metabohc

syndl．ome．

111 generaI，as 91ucose levels increase f的m NGT to IGR

and T2DM，UA increased with a moderate degree of

hyper91yceInia and mereafter decreased in me presence of

a higher degIee of hVperglycernia．I：A was negativelV

correlated witll UA．The incidence of hypelllricemia
could decr℃ase Ir】【or．e man 30％if IiA increases bv one

grade．All of mese findings were associated with the

relationship between UA and the combined eff．ects of

glucose，insulin aIld omer metabohc risk factors．

3．

4．
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