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HE . BR @ E A% S R g B R itk K BT 21 (FGE21) Aok B F kI ds £
(HOMA-IR ) #3946, K3t FGF21, B E#H (IR) 5hiF & (SUA) #4REM, ik %R 2017 F
12 A—2019 4 8 A T45 M BEFAF K 3 W B % — B [R5 09 T K & A B8 fn i 46 22 B3 76 IV A & A BR fn i 28
FFAEHE BMI K -F 5% & BMI 284= £ BMI 40, 3 32 B A 78 3% T AR A 64 4 B 48 22 do b 80 ) A g xR 48,
Z- R MM Z R BR o 28 e 2 BB 2069 FGF21. $ i LB (Scr). SUA. HOMA-IR., FPG. ZMM &% (Flns).
B g f EFIEAR, R F KB A E 20 BMIScr.SUA TG FGF21 . FIns & HOMA—IR 35} & 41 3( P <0.05 ),
2 BMI 41 SUA. FGF21. FIns & HOMA-IR #&E% BMI 283 (P <0.05 ), % Pearson #5547, FGF21 5
BMI. TG. FPG & InFIns 2 EA% (r =0.803. 0.472. 0.184 = 0.747, P <0.05), In (HOMA-IR ) 55 BMI,
TG. FPG % InFlns 2 EA % (r =0.616. 0.452, 0.529 F= 0.644, P <0.05), FGF21 5 In (HOMA-IR ) £ iE
#% (r=0.752, P<0.05), SUA 5 In(HOMA-IR ) 2EA48% (r=0.537, P<0.05), SUA 5 FGF21 ZEAA%
(r=0.573, P <0.05), FGF21 #= In( HOMA-IR ) TR 2 B f g 49 ROC W& F @551 4 0.850 (95% CI :
0.793, 0.907) #=0.914 (95% CI : 0.868, 0.960 ), Z5i& FE%%ZFH KR MEEH T HOMA-IR K-F 2 LS+
HAERE FGF21 K-FF &, 42 FGFR21 R-FF 35 IR, SRBaEH ZWk Z, A TRASL IR F5 & KR A
JE WY R IR, I xR BR e S 69 K R A TRMAE A
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Correlation between hyperuricemia and insulin resistance in
postmenopausal women based on FGF21 level*
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Abstract: Objective To investigate the relationship of both FGF21 and insulin resistance (IR) with serum
uric acid (SUA) by measuring the changes of serum fibroblast growth factor21 (FGF21) and insulin resistance index
(HOMA-IR) in postmenopausal women with hyperuricemia (HUA). Methods Totally 76 female patients with
HUA were included in the HUA group and divided into high BMI group (n = 35) and normal BMI group (n = 41)
according to body mass index(BMI) level. 80 healthy women were included in the control group. FGF21, SUA,
HOMA-IR, fasting blood-glucose (FPG), Fasting insulin (FIns), blood lipids, blood pressure and other indicators
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were detected in HUA group and control group, respectively. Results BMI, Scr, SUA, TG, FGF21, FIns and
HOMA-IR in HUA group were higher than those in control group. SUA, FGF21, FIns and HOMA-IR in high BMI
group were higher than those in normal BMI group. FGF21 was positively correlated with BMI (r = 0.803) and TG
(r=0.472), FPG (r = 0.184), InFIns (r = 0.747) (P < 0.05); there was a positive correlation between In (HOMA-IR)
and BMI (r = 0.616), TG (r = 0.452), FPG (r = 0.529), InFIns (r = 0.644) (P < 0.05); there was a positive correlation
between FGF21 and In (HOMA-IR) (r = 0.752, P < 0.05), SUA and In (HOMA-IR) (r = 0.537, P < 0.05), SUA
and FGF21 (r = 0.573, P < 0.05), respectively. The area under the ROC curve of FGF21 and In (HOMA-IR) were
0.850 and 0.914, respectively, both of which were greater than 0.5, and the difference was statistically significant

(P < 0.05). Conclusion In menopausal women with HUA, IR significantly increases and is accompanied by an

increase in the level of FGF21, which suggests that the level of FGF21 is associated with IR and HUA closely, and

FGF21 may be involved in the pathophysiological process of HUA caused by IR and predicts the occurrence of HUA.

Keywords: hyperuricemia; fibroblast growth factor 21 / fibroblast growth factors; body mass index
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B ESES . O A SRR ZR B AR, IS5 XA I
BRI R M RIS & B0 e PR IR IR & 0 4
b2 W 25 Lot R AR AR Y, e 25 1k
FIGE (BMI), 25 ISR A 40 (FPG), Fa S e
ZIEMFEE (HOMA-TR ), Il JRAEZ (serum uric acid,
SUA) ¥y Feazeni ™. b brde 28 )5 Lotk kA AR
AL GRS R R LA E SR, X H RAIT &
PRI IMAE e @ A5 0 B2, i eF dE g K7 21
(fibroblast growth factor 21, FGF21 ) SEAT AT A B Bl
YA AE K T R o L F B th I = A 1
R, FERR AN AR AR Hrth A ik, B —Klotho
J& FGR21 7E F b i i i, 7T A S FGF21 38 2o i i
PPAR-« . JEWiZHZ PPAR- vy {5 SR 4 R 45 40 FiAE
H, S50 RHET . ZERERE/IN USRS PRI 1)
SCEG R, A IREAT DL RS ZZHEPT (insulin resistance,
IR), %P, Mg MAARTEA 254b. AT R
FAHRACH I (FRSZR-GE . 2 AUMEPRAG . AN
PERG AT B = PRIR IMAE ) B3 FGF21 K F-THeE 7 i
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1.1

T2 B B — B B 12 1 JOAE IR 150 PR IR INLAE 48 28 55
H 76 BIME R IRER IMAE AL, B H AW 45 ~ 67 %,
FHy (5590 £4.46) %, ¥ PR I AE B8 DL 2
73 BMI = 24 keg/m’ Jy Y] £ 43 2 &5 BMI 41 F1IE % BMI
4, 435k 35 F1 41 . Sy E R AR B A (1) bR
Y 24 80 BIE X HRLL, 4FlY 45 ~ 62 %, T
(55.61 £4.69) %, 4245 B 524 43 697 T E 48
M (2018) " HRH ¢ AigeSEdE A Sk AR, JE
JBUME I R I2 W, >40 2 otk RIRA S5 1240 A1)
KIHIA L, HEBREURE W v IG RIZWh 42,
o PR IR LA AR DG HIRI2TT 2 FH R AL (2017 )
feii : ANeH e, SUA K- >420 pomol/L (7 mg/dl ) AP
AL SCR R PRIR AT . v e R/ AR B 2 3 3R IR YT
LR AP (2016 A HR ) " 8 BT E A BMI
AIY) 5 ¢ 18.5 kg/m” < BMI<24 kg/m” 4y IF A T 1l
Fil, 24 kg/m” < BMI<28 kg/m’ A H, BMI = 28 kg/m’
R HERRARUE : OH M ; QKRGS L ; OF T
BB AN P SR ; @R FARBREES . S
WEPRIG . BEfT RS . ARG AR . Al k0l
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1.2 FHik

T R AR 12 h Ja ki, B HASH 572
23l 7600 1Y B A A AT AR I FPG | i i AL
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2RICHIEN L (EEPICAR) Kz EIkS R
(Flns ), [a] iy B8 BUMBAEAS I 250 B EIE W, T -70°C
VKA AT, N ELISA B M3 FGF21, RIS
] Abcom 22 ] (RGN 7] G, ™A% 4 e 6 U B
P, FRBERSIHNIATTE HOMA-IR, B HOMA-
IR=FPG x FIns/22.5, F-XF45 b8ttt tlF—
B4 NG B, (R KR (SBP) FIEFSK K
(DBP), I35 BMI,

1.3 SZitEFE
O A3 BT R FH SPSS 25.0 Geiticst:, TR

x1

PR+ BRUEZE (x+s) SHPALBUR YA ZEM (P,
Ps) o, HCRH ¢ K50 5Bk ARG 56, AH 5G4 B
Pearson 722, 224 ROC HHZk, P <0.05 NESAB G5 X,

&R

= PR BR I iE 28 5 %3 B8 A I PR 45 A3 bh 488
Te R R LA 20 5 4 B 41 BMI, Ser, SUA. TG,
FGF21 ., Flns K& HOMA-IR H#8, 25 ¢ K56 sl Bk IR 56,
LSRG FE X (P <0.05), &5 bR ILAE 2 400
M. R 1.

2

2.1

1= PRER I AE 28 5 %of BR 4R I PR 33 #34 EL 32

‘

TR RIR I AE2H 76 55.90 +4.46 23.65+1.68 123.67 £9.46 76.78 £ 8.95 4.86 £0.42
papiise| 80 55.61 £4.69 22.16 £ 1.97 122.63 £9.65 75.5+9.12 4.80+0.43
tfE -0.420 -5.053 -0.675 -0.890 -0.826
PiE 0.675 0.017 0.501 0.375 0.410

TR PRI I AiE 2 76 6833 +7.71 501.79 + 60.03
ot B4 80 63.21+7.87 276.44 + 84.84
t{H —4.103 -19.060
PAH 0.002 0.000

1.24£0.15 4.33 £0.69 1.52+£0.29

1.01 £0.18 4.13+0.71 1.47+0.13
-8.295 -1.790 -1.564
0.013 0.051 0.123

TR PRI I AiE 2 76 3.17+0.57 859.07 + 202.39
R ZH 80 3.04 +0.29 529.96 + 228.19
(VAL -1.918 -9.511
P 0.061 0.000

5.54+0.25 13.41 (4.04, 26.20) 3.35 (1.00, 6.02)

5.48+0.23 6.02 (0.51, 20.00) 145 (0.12, 4.89)
-1.562 -8.478 -8.647
0.121 0.000 0.000

2.2 & BMIAS5IEE BM AlgREREE

= BMI 4 5 IE % BMI 41 SUA . FGF21. FIns &
HOMA-IR b3, ZRAFKIT¥E X (P<0.05), &
BMI 0945 1E % BMI 4155, Wk 2.
2.3 FGF21, In (HOMA-IR) 5K & #8918
X

2t Pearson # & £ 4> 1, FGF21 5 BMI, TG,
FPG % InFIns 5 1E A ¢ (P <0.05). In (HOMA-IR )
5 BMI. TG. FPG % InFlns S 1EME (P <0.05), W
# 3.

2.4 FGF21 5In (HOMA-IR) #9483

FGF21 5 In (HOMA-IR ) £ 1E#13% (r =0.752,
P =0.000). I £ Bl 5 J5 & & ¥=0.0022X-0.8389
(R’=0.566, P =0.000 ). VLKA 1,

2.5 FGF21, In (HOMA-IR) 5 SUA i#ax1%

SUA 5 In (HOMA-IR ) £ 1E # 3¢ (r =0.537,
P =0.000 ), FL£& M5 7% Y=90.82X+323.94 ( R°=0.288,
P =0.000), SUA 5 FGF21 & 1F # 2 (r=0.573,
P =0.000 ), L& )7 Y=0.2847X+189.7( R’=0.328,
P=0.000), WLEI2. 3.
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*2 & BMIASEE BMI AlGKERILE

=5 BMI 4 35 56.08 +4.13 125.31 £9.00 78.68 + 8.50 4.88+0.43 69.42 +7.63
1EH BMI 4 41 55.75+4.76 122.26 £9.72 75.17£9.10 4.84+0.42 67.39 +7.74
XN -0.319 -1.407 -1.729 -0.396 -1.149
P1E 0.751 0.164 0.088 0.693 0.254

=5 BMI 4 35 516.85 +63.10 1.25+0.16 4.36 +0.70 1.56 +0.26 3.29+0.70
1EH BMI 41 41 488.93 + 54.81 1.22+0.15 4.31 +0.69 1.49+0.32 3.07+0.41
XIEN -2.064 -0.901 -0.293 -1.003 -1.731
P1E 0.043 0.370 0.770 0.319 0.311

5 BMI 41 35 1040.42 = 70.19 5.60 +0.25 15.94 (7.82, 23.32) 412 (211, 577)
% BMI 41 41 704.25 + 88.82 548 +0.24 12.42 (4.04, 26.20) 3.03 (1.00, 6.02)
WAL ~12.972 ~1.994 -2.934 -3211
P14 0.000 0.052 0.001 0.002
%3 FGF21. In (HOMA-IR ) SiEFRERHIEEESE 20 ¢
15 |
10
=] 05
%': 0.0 |
AR 0.050 0.538 0.024 0.770 Z 05
BMI 0.803 0.005 0.616 0.002 — -0y
= 15t
SBP 0.035 0.663 0.013 0.875 0 L o e
25 ! L ! L L 1
DBP 0.050 0-538 0.022 0913 0 200 400 600 800 1000 1200 1400
HbAle -0.004 0.964 -0.002 0.973 FGF21/(ng/L)
Ser 0.169 0.085 0.212 0.067 E 1 FGF21 5In (HOMA-IR) BItEX MBS E
TG 0.472 0.003 0.452 0.006 700 ¢
TC 0.151 0.060 0.127 0.113 600 -
~ 500
HDL-C 0.003 0.970 ~0.390 0.629 2
<
g 400
LDIL-C 0.054 0.504 0.055 0.492 3
= 300
-
FPG 0.184 0.021 0.529 0.002 = 200
InFlns 0.747 0.003 0.644 0.003 100+
- , . : ‘ ;
2.6 FGF21. In (HOMA-IR ) Fiill 5 FR B8 I FE AT -2 I_EHOMA 1 fg) ! 2
s n =
ROC ik

e o — E 9 1 &
LA SUA>420 w. mol/L Ay 32 Wi 155 PR iR MILAE 10 B HE B2 In [HOMA-IR ) 5 SUA RIfRCIER M

FGF21 i v PR MR 10 AE B0 R 0.645 (95% CI - ROC i £& F ifi #2247 0.850 (95% CI : 0.793, 0.907 ).,
0.537,0.753 ), i 51K 0.863 (95% CI1:0.787,0.938 ), In( HOMA-IR ) F5ill &5 R R MUAEBUSPE A 0.855 (95%
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CI:0.775, 0.934), $55E4 0.887 (95% CI : 0.817,
0.956 ), ROC i £ F i #1°4 0.914 (95% CI : 0.868,
0.960 ). VLKl 4,

700

SUA/ ( pmol/L)

600 800 1000 1200 1400
FGF21/( ng/L.)

3 FGF21 5 SUA MR = E

L0 —1In( HOMA-IR )

—FGI21
— 5%,
0.8 1

0.6

TR

0.4

0.2 1

0.4 0.6 0.8

1- RSk
B 4 FGF21. In (HOMA-IR ) Tl & FR & I E &9
ROC %k

0.0 0.2 1.0

3 iTig

4 25 I 2 e M 3R RN 2 B R KT B AR 23 5
SUA /K", STOCKL %5 " %k P 4 25 2 25 PR IR 1ML e
BT SE R 2 . ER R AKE T B 3 BUR BR 43I B
FEIRAZ AN T PR IR SR ACEE (k3 hn, #E i fl SUA
KT T TME - TR T BRI A 4 e ot
PRI MAE ) & A6 ™ H PR ACE I e, IR 3
Jin, AT RESE R R S R A L L GLUT 4 3635,
U8/ M S5 A RO D ik SR 5 Ml TR sl 5 2R AU
AIRES WA 2 FBUNAR L &Y IEAN, L PERE B
H L, MEMESSEORY, HIRKRPSE L SUA T+
R e J 5 2R IR AR T AR, ELAERE R AR
r i DRI IMLAE & AR 32880 ™ FGF21 VR —Fa 3

R T, SibE. s . BMI, IR & SUA K&
F: 37

AATE RN, FGF21 fEm RIR MIEA P, H
FGF21 /KF5 SUA KPR IEM G, EAMG 98 &3
R BIE B FGF21. SUA KT, H FGF21
55 SUA KRB, X S5ARCER -5, T SUA
(T S P B T RERE RS . — SRR A B . sk
ERIIERL, i FCF21 BT ™ i — PR
Bl FGF21 /K F-THE 5 EGFR R4 M e, FGF21
AT R i e Y, AR S R B FGF21 T
PRIR IMLAE B BBl 0.645, 5k 0.863, HE7R 1L
5 FGF21 AIVEJbraady, 100 s PR IR IRE 1) 2 A

AHFSE K B FGF21 5 IR % 1 M 56, FGF21 /K
V-5 In (HOMA-IR ). InFIns. FPG. TG /&% BMI £ IF
FE, H.E BMIZH FGF21 KF 5 TIE 3 BMI 41, iX
5 H A o S5 S A R ™ AR AR .
FEXS IR A, [RIBHIFST & BLE B % (acanthosis
nigricans, AN ) 5 IR YA, 1M AN B3 FGF21 7K
TR, H5 HOMA-IR 2IEME, HIEIBEGHT
AN, JEREZE G FGF21 ZKFE¥ T8 ™ FGF21 /K-FFt
e SR S H R IR BUIAROC, G FGF21 5 TG,
BMI. HOMA-IR & EAH¢, 5 HDL-C & 6 A7 ¢ ™,
AR A ZEAR AT IR RS BRI HERR S N, 3 Ik
Hi) PPAR- o« 8k A (iR i 2140 19 PPAR-y , 5L
FGF21 mRNA FRiEHIN, FGF21 7K FF ™.

AW 5% 25 S o IR 5 5 R R I0AE 2% VI AH 5%,
In( HOMA-IR ) 5 SUA 2IEAME, X5 H AW —Dig]
WEPERFSEAHAT " A58 R BH FH5 i HOMA-IR Zit37
T e DR R ML () A . R, T L IR A B iR
P R R 0 2R IMRE PT RE T 30 R R IMAE (9 4 A, HmT R
(&AL« O ZACE- TG T IRRE; 2 5
F, SRR AN 5 QMRS R TR IR R &
B QIR Z KT AT A2 ERE D7 5 1
SR A R Sl SUA KT ™ ARWFSE kI
In (HOMA-IR ) P00 e bR e i i S50 Jske k4 0.855,
SR 0.887, W] In ( HOMA-IR ) A Fi3 =5 bR 2 ifi.
FEY A o 1T FGF21 7KV T 4 TR e R ILAE FY)
H[E A, H5 In (HOMA-IR ), SUA ¥ FM%E, A
W R IMBMEAEARE RS | ORI 2R, B 4R
I SR BTG PR 5 IR 22 OEARC, ARIZE A AR FAC e ]
R iE— AL 3 N R I S AL S G ™, B IEINA A
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R B RE ML IR R TR B, A F9E IR FGF21 /K-
5 XOR /K-S IEHIE, FGF21 Al 25 IR 1%k XOR
WA, dEmiTHE SUA™. RILHEN FGF21 nlRES 5
TR U055 PRI INAE A B R, X g DR TR Il A T
1EH.
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