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The molecular mechanism of fibroblast growth factor 21-inhibited leptin expression

in adipocytes
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Abstract: The present study was aimed to clarify the signaling molecular mechanism by which fibroblast growth factor 21 (FGF21)
regulates leptin gene expression in adipocytes. Differentiated 3T3-F442A adipocytes were used as study object. The mRNA expression
level of leptin was detected by fluorescence quantitative RT-PCR. The phosphorylation levels of proteins of signal transduction pathways
were detected by Western blot. The results showed that FGF21 significantly down-regulated the mRNA expression level of leptin in
adipocytes, and FGF21 receptor inhibitor BGJ-398 could completely block this effect. FGF21 up-regulated the phosphorylation levels of
ERK1/2 and AMPK in adipocytes. Either ERK1/2 inhibitor SCH772984 or AMPK inhibitor Compound C could partially block the
inhibitory effect of FGF21, and the combined application of these two inhibitors completely blocked the effect of FGF21. Neither
PI3K inhibitor LY294002 nor Akt inhibitor AZD5363 affected the inhibitory effect of FGF21 on leptin gene expression. These results
suggest that FGF21 may inhibit leptin gene expression by activating ERK1/2 and AMPK signaling pathways in adipocytes.
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fii ) 75 9% 2 d, B 5 ¥ 2 4 RF B 77 35 (DMEM+10%
FBS+0.24 IU/mL Ji i 3 ) K 2 d, Bl 5 H 584
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Fig. 1. Fibroblast growth factor 21 (FGF21) inhibited leptin
mRNA expression level in 3T3-F442A adipocytes. 4: As shown
by qRT-PCR, FGF21 dose-dependently inhibited leptin expression;
B: As shown by qRT-PCR, FGF21 receptor inhibitor BGJ-398
fully blocked the effect of FGF21 on leptin mRNA expression.
Mean + SEM, n=3."P<0.05, "P<0.01.
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Fig. 2. The role of ERK1/2 in fibroblast growth factor 21 (FG-
F21)-inhibited leptin gene expression. 4: As shown by Western
blot, FGF21 significantly increased the phosphorylation level of
ERK1/2 in 3T3-F442A adipocytes; B: As shown by qRT-PCR,
ERK1/2 inhibitor SCH772984 significantly attenuated but not
fully blocked the inhibitory effect of FGF21 on leptin mRNA
expression level. Mean + SEM, n = 3. 'P<0.05,"P<0.01.



178

Z mRNA Fi5/K P52 Fif (P<005, n=3, K 2B),
DL b &5 2 B FGE21 (1 #0114 FH T 3 SCH772984
TERSS, MHEETs PS5 FGF21
T R LR RIAIER
2.3 PI3K/AKtFZEFGR21HE R EE RIAPHIER
FGF21 75 Z P2t i v vl 0% PI3K/AKt {5 5 18 2%
AR IS T PI3K A Akt #5417 J5 %F FGF21 145
3T3-F442A JI |y 20 B 25 56 PR R AX (1 2 i . PI3K
0871 LY294002 (1 pmol/L) FiI Akt #1#1 7] AZD5363
(1 pmol/L) Ab¥E 24 h % 2 K IA K W2 m, —
FH A5 FGF21 & AL P 3T3-F442A i fili 40 i 24 h,
XT FGF21 i) 985 2% 5 DR 2 38 1R A FH .10 X 3% 52,
Ut B PI3K/AKt 75 I 5 4 il - A~ 2 5 FGF21 X 3%
BRI RIE RN (E 3).
2.4 AMPKEFGR21iHIERERRIEAHHIER
AT SR o, FGF21 (300 ng/mL, 6 h) kb2
J&, 3T3-F442A JIg 1D 41 i ¥ AMPK B 58 A4, 7K ~F- I 25
FiE (P<0.05, n=3, & 44). AMPK #2171 AICAR
(0.5 mmol/L) % & 24 h 7] 3 T ifJ# &% mRNA £iA
KF. AT AICAR HUp AL PR (1) 40 i AH b, FGF21 Al
AICAR BX& 40 24 h (40998 22 mRNA Kk /K
Al BE T (P<0.01, n=3, & 4B). AMPK
#1771 Compound C (1 pmol/L) 4t P 24 h X} 41 iy
J8 2 mRNA FKiL/KFLEZF#FM,. 5 Compound C

14 ok
*k

12 ==

10} T T

0.8 |

06| 1 T

3k 3k

04

02

Relative mRNA expression
level of leptin

0

FGF21 " -+

LY294002 - -+  + S
AZD5363 - - - - o

3. PIBK/AKCTE AT 44 AR F 721 (FGF21) il 3 2%
BRI PR

Fig. 3. The role of PI3K/Akt in fibroblast growth factor 21 (FG-
F21)-inhibited leptin mRNA expression. As shown by qRT-PCR,
neither PI3K inhibitor LY294002 nor Akt inhibitor AZD5363
affected FGF21-inhibited leptin gene expression. Mean = SEM,
n=3."P<0.0l.
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Fig. 4. The role of AMPK in fibroblast growth factor 21 (FG-
F21)-inhibited leptin gene expression. 4: As shown by Western
blot, FGF21 significantly increased the phosphorylation level of
AMPK in 3T3-F442A adipocytes; B: As shown by qRT-PCR,
AMPK activator AICAR inhibited leptin mRNA expression,
and FGF21 further inhibited leptin mRNA expression with Al-
CAR. AMPK inhibitor Compound C significantly attenuated but
not fully blocked the inhibitory effect of FGF21 on leptin mRNA
expression. Mean + SEM, n = 3. P<0.05,"P<0.01.
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Fig. 5. Combination of AMPK and ERK1/2 inhibitors completely
blocked the effect of fibroblast growth factor 21 (FGF21) on
leptin mRNA expression. Mean = SEM, n=3. P <0.01.
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