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(fibroblast growth factor 21, FGF21) 7K~V K 5 BB | Je 5 RARPTAFE I R AR, Jids RIS G IR R IR K% 70 1)
NAFLD 83543y Spafifg 5 2 36 (R0 2 AU IR G IE I 5 TF2H 34 5], T %o BEZH 26 4], >R JFHBEHI0C %8 43 HFr VA A i 3¢
FGF21 7K, I 78 25§ IfiL B ( fasting plasma glucose, FPG) | %5 i i &) & (fasting insulin, FINS) | i B 05 B5 R (free fatty
acids, FFA) (LA 7K, DA MAR 5 B 45 50 (body mass index, BMI) [ H. ( waist-to-hipratio, WHR) ; & FFa S5 A HOMA-
IR 1B 5 2 HURFE 2L (insulin sensitivity index, ISI) PEA 5 RARHUIRAS . 85 O2 415 IF B3 b, JERE H 6 . BMT K&
WHR £ 5. % 5 T 1E % % BRAH, H il =15 (wiglyceride, TG) | S [ B2 ( total cholesterol, TC) % % B2 fig & 11 I [ B (low
density lipoprotein cholesterol, LDL-C) \FFA 285 (P <0.05,P <0.01) , &= % EH5 25 13 i [# 5 (high density lipoprotein
cholesterol , HDL-C) [ (P <0.05) ; B 5 & FF N5 Wi FF41 HOMA-TR B 38 25 (P <0.01) ,IST B2 (P <0.05) . Q)i
LR U5 I FIORE s & AR D5 IF A& 1 FGF21 /KF-[ (1.86 £0.64) ,(1.97 £0.60) ng/ml | B g 25 T FE X HEZH [ (1.26 +
0.43) ng/ml,P <0.05], @M K5 Em: M3 FGF21 /KF5 BMI, WHR HOMA-IR TG FFA & IEH3& (r = 0. 278,
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Correlation between plasma fibroblast growth factor 21 level, obesity and insulin re-

sistance in nonalcoholic fatty liver disease patients
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[ Abstract ] Objective To investigate the correlation between plasma fibroblast growth factor 21
(FGF21) level, obesity and insulin resistance (IR) in nonalcoholic fatty liver disease ( NAFLD) patients.
Methods Seventy NAFLD patients were divided into fatty liver (FL) group (n =36), type 2 diabetes compli-
cated by fatty liver (DFL) group (n =34 cases), and normal control (NC) group (n =26) according to their
complication of type 2 diabetics. Levels of plasma FGF21, fasting plasma glucose ( FPG), fasting insulin
(FINS), free fatty acid (FFA) , lipid, body mass index (BMI) and waist-to-hip ratio (WHR) were measured
by enzyme-linked immunosorbent assay. Insulin resistance was evaluated using the steady-state model HOMA -
IR and insulin sensitivity index (IST). Results The levels of obesity, BMI, WHR, triglyceride (TG), total
cholesterol (TC) , low-density lipoprotein cholesterol (LDL-C), and FFA were significantly higher in FL and
type 2 DFL groups than in NC group( P <0.05, P <0.01). The high-density lipoprotein cholesterol ( HDL-C)
level was lower in FL and type 2 DFL groups than in NC group (P <0.05). The HAMO-IR was significantly
higher and ISI was notably lower in type 2 DFL group than in NC group(P <0.01, 0.05). The plasma FGF21
level was significantly higher in FL and type 2 DFL groups (1.86 £0.64) ng/ml and (1.97 £0.60) ng/ml
than in NC group (1.26 £0.43) ng/ml (P <0.05). Correlation analysis showed that the plasma FGF21 level
was positively correlated with BMI, WHR, HOMA-IR, TG, and FFA(r=0.278, 0.335, 0.326, 0.312, and
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0.307), respectively (P <0.05 or P <0.01), and negatively correlated with HDL and ISI(r = - 0. 255,
-0.279), respectively (P <0.05). Multiple stepwise regression analysis indicated that WHR, HOMA-IR and
TG were the independently relevant factors for serum FGF21 level. Conclusion Elevated plasma FGF21 level

in NAFLD patients is closely related with obesity, insulin resistance and lipid metabolism disorder, and may

play a role in the occurrence and development of FL.
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NAFLD 58 R A, NAFLD 5181} 22 & fiF ( metabo-
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(fibroblast growth factor 21, FGF21) J&—F1357 it 4L 151 1
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1 W&57H%

L1 ARt
PRI 2007 4E 12 A —2009 4E 5 A NAFLD70 {3, L4 j2 75
G 2 BUBE PRI 53 FRAGRR 5 2 (FL 2H) 70 2 BUOBEPRS & 9T
G Wi 2 (DFL 20) , e rf s afi B 1 JHE2H 36 451 ( 55 14 20 4], 2ok
16 ) EIRI & I i 20 34 491 (S5 18 431, 2ot 16 1)) [+
R AT 2 VG A PR A fl e 2 (LE 5 ) R4 26 41,
BV 13 4, &bk 13 il TR AEXT G118 R B w12
B REZATMZGWIR ST, HERR AN I G s, 2 M
5, IFREAL , 25 VT 58, 2t IR | R A A 43 I 3 , G
Wl PR FRERGAE B IECRESE o JEIRT P AR 17 JHFS (412 Wb
FE IR 2006 AF FRAR PR 2 2 PRI 7 25 5 O AR e o B PR o 1
1999 AF-AH A TA 4141 WHO ) BE IR IZ WibrifE . BMI=25 kg/m’
B RE, BMI <25 kg/m* AEAERE .
1.2 7k

A R EE T 12 ~ 14 h, IR H 35 R 2 I e it ) 2 18
[% ¥ (total cholesterol, TC) . H il =g ( triglyceride, TG) k%
J R85 H BH [5  (low density lipoprotein cholesterol, LDL-C) | &
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22 P 6 2 1 IE [ % (high density lipoprotein cholesterol, HDL-C) |
25 15 1fiL $# ( fasting plasma glucose, FPG) | %5 iff Jik 5 2 ( fasting
insulin, FINS) J#ENGAGHZ (free fatty acids, FFA) | [F]f R #
JikifiL 4 ml,EDTA 473 ,3 500 r/min 2.0> 10 min, 2} &5 M35, &
T =70 °C ARIR VKA A5 I o i 352 7 A A ) P 2 0 4L i
1255 [ Z s R AL 22 & 61 (i 1 Roche A RIZ5 1) 5 1ML AIR
I SR H 37 7020 42 3 3 A A2 A AGHEAT I 5E 5 1% FFA )
BRI EEE (B2 [E RANDOX A RZ5 &) o ATIE B AN RH)
I 1022 B #ISWL . I3 FGF21 % T BGHR 5052 W ik (36
RD A FIZ &) M , D e i 38 R4 25 B4 BT i3] 6 4 G
VA AT AR 4 12 25 A BT Al 5 0 F 0 e 5 R AR 45 4L
[ HOMA-IR = (FBG x FINS)/22. 5] } Jil 5 & U8 5 [ 1SI =
= In(FPG x FINS) |, Jf [l if Il 4k B & A7 ik L L, o
SR SR BMI = (R (kg) /B (m®) |, I8 1L (WHr =
T/ L) o
1.3 %itsa®

KM SPSS 16.0 GEitF bt fr Gt oAb Bl Bda bl x = 5
FR, WA P BRI 7 22 53 BT R g RGL58: , 48 b ] 19 0 22 4 7 SR
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3 AR — ARG AR A AR AL 3R AR 69 P AR
3 YT R AR T B M S BRI T I L R
PRI NG D541 BMI,WHR A2 I JiE Eb 451 357 d 38 5 1 1E % %o Bt
(P <0.05, P<0.01) ; 4541 BMI X WHR & TR IR
A IR, 22 70 B (P <0.05) . 2 451 3%
) TC.TG LDL-C FFA g 3% &+ 1E % %F R 41, HDL-C X F1E %
XTREZH (P <0.05, P <0.01) s B IR9% & I NE N -4 TG K FFA
MR E T Has Vi P4 (P <0.05), W1,
2.2 3 LAAEEA R FGF21 K -F Bk By & 34 A 3
j2eE:d

3% FGF21 7K1 A2l i 1 2L RUBR PRI & AR 4 4
IEE X IR = (P <0.05) , BRI G I g Wi T4 FGF21 7K
R TRl E AT 4L, (D22 R0 WP (P >0.05) o BERIA &
FEREITF4H FPG FINS HAMO-IR (35 &5 T BRI s T4 7 %t R
21, ISI i (LT % HRZH (P <0.05, P<0.01), W32,

2

2.1

F1 3HABGEREBMEXSBHLLR (3 5)

205 BB/ %) AFRCS ) HERELEBI(% ) BMI(kg/m?) WHR TC(mmol/L) TG(mmol/L) HDL-C(mmol/L) LDL-C(mmol/L) FFA(mmol/L)
TE R 26(13/13)  46.3+7.0 15.4 22.34+1.06 0.82+0.07 5.12+0.79 1.34%0.47  1.20+0.18 2.52+0.78 0.86 +0. 19
PALEHRITTA 36(20/16)  45.6+6.9 80.6" 27.41 £1.52> 1.04 % 0.19* 7.03£1.25* 2.95+1.29°  0.93 +0.122 3.69 +0.95° 1.71 £0.32¢
WERR A IEISATLE  34(18/16)  47.2+7.2 79.4b 26.12£1.75" 0.95 +0.08% 7.16 +1.29% 3.74+1.30 0.89 +0. 15 3.91+£0.822 2,38 £0.54"

a:P<0.05,b :P<0.01, 5EFsFRBAIILE; c:P<0.05, 54 M5M T4k
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F2 3AABEME FGF21 K FEEEBERNSHAILER (3 £5)
415 1% FPG(mmol/L) FINS(mU/L) HAMO-IR IS FGF21(ng/ml)
TEH X IR 26 5.16 £0.79 8.22£2.19 1.92+0.55 -3.58 1.26 £0.43
ALl RR 36 5.41 +0.83 13.28 +3.242 3.242 +0.982 -4.15° 1.86 £0. 642
W B9 3 eI I 2 34 9.52 +2.31 15.91 +5.05" 6.67 +1.73" ~5.06% 1.97 £0.60°

a:P<0.05, b :P<0.01, 5 EFatmRLER; ¢ :P<0.05, d :P<0.01, 153 25 5 B AT 2L L3R

2.3 3 AAEfLY FGF21 5 X6 K A Fk 18] ¢4 48 £ M

ASE 43 BT B 7% Il 3% FGF21 /K5 BMI(r = 0.278,P <
0.05) .WHR ,HOMA-IR .\ TG . FFA 2 EAH 3 (435 r = 0. 335,
0.326.0.312.0.307,P <0.01) , 5 HDL ISI £ G AA3E (4051 r =
-0.255,-0.279, P<0.05), Lk FGF21 g A8 &t BMI B |
WHR FPG .HOMA-IR ISI . TC TG .HDL-C . FFA f [4 25 & i 17
Zon B A3 b7, 45 32 B WHR \HOMA-IR TG J2&5¢ 1
M12% FGF21 /K- ST AHSC R R A RN Yo =6.371 +
1. 240X i +0. 862X ouain +0. 275X 46 0

3 i
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ARV PR 05 & —Fh e A B s Y DSR2 P
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FE A2 PG 14 17 R IR, AR AR5 & B, B 5 R
HEBTAE IR RS 1 g 105 I () T8 ik 7 v i 25 7 22 1 1
FH L FEREER) NAFLD £85I it e it SO IE i
Ui PR AR 2 S A 2 JEF G 7 728 i ) S A, v H 9 = R 0
of FERR i A 2 BRI IR (FFA ) 7= A ik 2 Fir i iR 22 7
FIAZ O TR I PRANRA TR 2~ IF 9T 22 B, JE TR P g
T S5 AR 25 B AF 2 VAR 5%, i 5 28 IR0 2 L DG 1)
How P T ARRE 2 TURE PR | IS S L v IR
T A G R P B R G RO AURS: TR o R AR L K
J17710 ) Marchesini 25 FH R AR EA 5 (HOMA-
IR) PPAR 6 5 R AKBT, & BUHE 5 F H A7 7E =5 E g
Ji v B 5 2R ILAE , 8 v H T — R I A B 5 BB
AW R BoR, 78 2 AR 855 h, HAMO-IR &
T R IST AR T X R 2L 5 4 PRI & 1 0
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P R IR 1 Ji 5 ZE KT, 3 s LA T fie 5 28 A
T, R P B R AT H v = R AR % B R &R
JIEL T, ) v v B B A A B A o A H I
=R I 980 5 FGF21 R ) i) 4% [ Bt i 15 T
P25 G H-1 PR LA K — 25102 5 18 105 5 A1 H i
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SR, FGF21 0t 35 2 v AP A A i ke 5 2% et | X b
A P <7 T A 3 FOAE ik ) sk 4% . Coskun 2507 %o
RIS FIEMER OB/0OB R FGF21 4 B 4525177
2 JJE , BB S5 B T % 20% , I HLRE M AE
IV BRI g 0 A HE S5 38 o SRR 02l o A
FGF21 BECEE B 5 2 M08 R LT, B fig i A ik, 31
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WELF AL R, $2 7 FGF21 HA IR 7 REPE AR i T T
W AR

ARG B RE P R W £ 3 FOE R & IR i
B MK FGF21 JKF-HEAT T A%, 25 5 & IR RS
NG 5T £ 3 2K FGF21 BRI &5 F X B2l . AT AR
H 3K FGF21 /K- TR Bk &, Baali g i I B b g
A NG i B 1% FGF21 K S B 25 5 BB 4
LR G I T B F 17 FGF21 153 , 3% FGF21 7K 5F
AR IR D I R V). IERE R E 1 FGF21 3%
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B FEHE R , FEAE B He 5] BMI | R e B v X R
¢l 12K FGF21 5 BMI | & H 52 1F AH G, FRBHIEBE
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% N B P Ui 2 M AU R X P J e X R A,
B Ne A I R B SR R G IR FGF21 K- 5 ik
B F BT EL(HOMA-IR) | H i =g 37 25 5 1 1R 2
IEAHSE, 5 % B TR 2 P A 1 s e 5 R R A B
A, FRAr S5 R 5 SOk 11 ] izl — 3. ZeiE A e
AR WHR  HOMA-IR % TG & 1% FGF21 gy
SEABGER 4R I 3% FGF21 55 8 bt ( J6 L2 i L A
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