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Effects of Adropin on adipocyte autophagy and phosphatidylinositol 3 Kkinase/protein kinase B
pathway
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Abstract: Objective To investigate the effects of Adropin on adipocyte autophagy and phosphatidylinositol 3 kinase/
protein kinase B ( PI3K/AKT) pathway. Methods Mouse embryonic fibroblast-adipose like cell line (3T3-L1) was induced
to differentiate into mature adipocytes, then the cells were randomly divided into control group, Adropin group, autophagy
agonist group and Adropin + autophagy agonist group. The cells in the control group were not given special treatment. The
cells in the Adropin group were given Adropin (final concentration was 1 000 nmol + L") . The cells in the autophagy agonist
group was given sirolimus ( final concentration was 100 nmol + L") . The cells in the Adropin + autophagy agonist group were
given Adropin (final concentration was 1 000 nmol + L™") and sirolimus (final concentration was 100 nmol - L™"). Then the
cells in were cultured for 2 hours. The autophagic vacuoles in cells of each group were detected by monodansylcadaverine
staining. The expression of microtubule-associated protein 1 light chain 3 (LC3) in cells of each group was detected by

immunofluorescence staining. The expressions of autophagy-related proteins ( Beclin-1, LC3-1[, p62 ) and PI3K/AKT
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pathway-related proteins such as PI3K, phosphorylated-PI3K (p-PI3K) , AKT, phosphorylated-AKT ( p-AKT) in cells of each
group were detected by Western blot. Results Compared with the control group, the relative content of autophagic vacuoles,
the proportion of LC3 positive cells, the relative expressions of LC3-1I and Beclin-1 proteins was lower (P <0.05) ,while the
relative expressions of p62,p-PI3K and p-AKT proteins were higher in the Adropin group (P <0.05) ;the relative content of
autophagic vacuoles, the proportion of LC3 positive cells, the relative expressions of LC3-1l and Beclin-1 proteins in the
autophagy agonist group were higher( P <0.05) ,while the relative expressions of p62,p-PI3K and p-AKT proteins were lower
(P <0.05). There was no significant difference in the relative content of autophagic vacuoles, the proportion of LC3 positive
cells and the relative expressions of LC3-1I , Beclin-1, p62, p-PI3K and p-AKT proteins between the Adropin + autophagy
agonist group and the control group (P >0.05). Compared with the Adropin group, the relative content of autophagic vacuoles,
the proportion of 1.C3 positive cells, the relative expressions of LC3-1I and Beclin-1 proteins in the autophagy agonist group
and Adropin + autophagy agonist group were higher (P <0.05) ,while the relative expressions of p62,p-PI3K and p-AKT
proteins were lower (P <0.05). Compared with the autophagy agonist group, the relative content of autophagic vacuoles, the
proportion of LC3 positive cells, the relative expressions of LC3- I and Beclin-1 proteins in the Adropin + autophagy agonist
group were lower( P <0.05) ,while the relative expressions of p62,p-PI3K and p-AKT proteins was higher ( P <0.05). There

was no significant difference in the relative expressions of PI3K and AKT proteins between the any two groups (P >0.05).

Conclusion Adropin can inhibit autophagy of adipocytes,and its mechanism may be involve in activating PI3K/AKT pathway.
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SCHRL 12 ] D5 ik AT 15 o A F 24 FLilh iy 58 4
GRS A SR AR AL KGR 48 h 5T
MR SR AL B RSG5 48 h R KAk
FRFRAE B o e s S AR EGE SR 10 d, g 2 d
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Fig. 1  Identification of mature adipocytes induced by
13T3-L1 cells ( Oil red O staining, x200)

2.2 RAMEPEARTBENTIELLE 4
WP 2, X B2 Adropin 4 H W 3 2h 50 4.
Adropin + H W 3 3l 71 25 240 fd v 3 W5 S 1A X
43 5 4 (100.00 + 0. 00)% , (23. 63 +5.21)%
(207.59 £51.33)% . (92.78 +20.22)% , 5 X R
Fe#5 , Adropin ZH AN A WS AR X & HEFEAR, A Wk



55114

2 R , 45« Adropin X724 19 W S BEAR T ILAS-3 R/ 22

PR 9% 2 R S 1 4 TR B0 B ) 2 1 - 1021 -

SHEIRILAIEER s ORI TR 2 R it
AETESL(P <0.05) 5 Adropin + [ W12 5 % AL

A [ S AR R o LA 2E RS T (P >
0.05), 5 Adropin 4H b4, B Wi 3055 2H . Adropin +

A sl an i b A g
FAGITFEX(P<0.05),

LA e B T, 22
5 A MRS A AL,
VLA
HL(P<0.05),

Adropin + F WEHH BN AL Hh A s
EIER, ERA G

A HRAL ;B2 Adropin 25 C . A REFLENFILL ;D : Adropin + F WS4 .
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Fig.2 expression of autophagy vacuole in the cells of each group ( MDC staining ,
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Fig.3 Results of LC3 positive cell staining in each group (immunofluorescence staining ,

24 ZAMBMPEBEXEAENRESILR

ZER UL 4 Fi 1, 5XF 4 H#, Adropin 41
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102 e D - —

Boclin-| e . A w—
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A X IEEH 5 B : Adropin 4 ;C: A REIHENIZH ;D : Adropin + A BEEHIZH .
4 HREMMEH HEHEXER Beclin-1,LC3.p62 HIFRIX
Fig.4 Expression of autophagy-related proteins Beclin-1,
LC3 and p62 in cells of each group( Western blot)
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e384
Tab.1 Comparison of relative expression of autophagy-re-

lated proteins Beclin-1, LC3-II and p62 in the four groups

(x xs)
v n LC3-11 Beclin-1 p62
el 3 1.03£0.31  0.92:0.19  0.69 £0.07
Adropin 4 30.17+0.03°  0.1320.02°  1.27£0.29°
H sl 2 3 2.00£0.39%" 1.5920.23% 0.14 £0.04*

Adropin + HSEEHRAH 3 1.01£0.32" 0.88 £0.21" 0.64 £0.15™

VE : SXTHRALHEP <0.05 5 5 Advopin 41 HAE"P <0.05; 5 [ W 141 He
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p-PI3K \p-AKT 3 AR ik i U E S R ge it
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HEAMR B R FE, 27 A G FE (P <
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FIZHANL p-PI3K p-AKT 8 A X 2 3k 4 3 Tt
w2 A G E (P <0.05), 4 AN+
PI3K AKT 5 F AR Sk BT L 22 S 4 e it

FR(P>0.05),
A B C D

p-AKT  cm— D s a—
AKT — s S—  S——
p-PI3K e SR T s—
PI3K — — — —

GAPDH " T T

A XFHELL 5 B : Adropin 21;C: A EN5HIZ ;D : Adropin + F IS4
E5 #&44 5 PI3K/AKT & % ZE{ p-PBK, PI3K,
AKT p-AKT Hj3Kix ( Western blot)

Fig. 5
p-PI3K, PI3K, AKT and p-AKT in cells of each group
( Western blot)

Expression of PI3K/AKT pathway proteins

%2 4 A+ PBK/AKT & %8 p-PBK, PBK,
AKT,p-AKT H3 RiZELLE

Tab. 2
pathway proteins p-PI3K, PI3K, AKT and p-AKT in cells

Comparison of relative expression of PI3K/AKT

among the four groups (xxs)
415 n pPBK PI3K p-AKT AKT
HHRAL 30098012 0.53:0.11  L92:0.14  0.46£0.13
Adropin 41 30 154:0.25%  0.51£0.13  2.96:0.61°  0.4420.15
el e il 300.38£0.05%" 0.54£0.12  0.69£0.03% 0.45£0.12

Advopin + (EHMEIRIA 3 0.91£0.23% 0.52£0.11  1.40£0.38" 0.47£0.14
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BRI ANNL , PRI SRR RTINS B s i 4
Mo eI ) 26 B R A A, 3T3-11 T &0t 2
AL R IR RS S T E U /A5 5 T 20t 2 IR5
SRR IR AR W 4. A5 LA 3T3-LI
P AR T A BT A 42, 4 3T3-L1 2
it 2 Yok R R R SR R, 248 3T3-L1
A I L O B /I , 2R 240 g
ERT LB RAET , 7316 AR 4, PRt 3T3-L1
FFE 10 d J5RIRTHE T IR 25050

MDC & —Fhrg Rt ge a5, vl LAYL €8 [ 25 30
g5k, TR B WA R . LC3 J2& | ik B3k
KD, IERN AR R AR S, AL f 2
HEW L, B LC3-T F1 LC3-I 5 P9 J5 M4 1 10 i 1k
LC3 B AtgdB BT LC3-1, B W & A e, LC3 2R
FI iy LC3- T %6 LC3-T, LC3- 1T =2 E T [ W/
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