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Effects of apelin-36 on the apoptosis and mitochondrial dysfunction
of SH-SYSY cells induced by rotenone
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Abstract: Objective 'To investigate the effects of apelin-36 on rotenone-induced apoptosis and mitochon-
drial dysfunction of SH-SY5Y cells. Methods SH-SY5Y cells were cultured and randomly divided into control
group, apelin-36 group,rotenone group and apelin-36 + rotenone group. The vitro model of Parkinson’s dis-
ease (PD) was established by treating SH-SY5Y cells with rotenone. After apelin-36 pretreatment,the cell via-
bility was measured by CCK-8 assay. The apoptosis was measured by Hoechst 33342 staining. The expression
of Bax, bcl-2 and a-synuclein was measured by western blotting. Mitochondrial function was detected by
complex I and ADP/ATP ratio. Results Compared with the control group,the cell viability was decreased
and apoptosis was increased in rotenone group. And a-synuclein expression was increased significantly in SH-
SYSY cells with rotenone treatment. Bcl-2/Bax ratio was decreased due to rotenone exposure. Complex I ex-
pression was decreased and ADP/ATP ratio was increased after rotenone treatment in SH-SY5Y cells. Howev-
er,apelin-36 pretreatment significantly inhibited rotenone neurotoxicity including increasing cell viability and
decreasing apoptosis of SH-SY5Y cells. Compared with rotenone group, a-synuclein expression was decreased
and bcl-2/Bax ratio was increased significantly. And complex I expression was increased and ADP/ATP ratio
was decreased significantly due to apelin-36 prereatment. Conclusion Apelin-36 inhibited rotenone-induced
the apoptosis of SH-SYS5Y cells and alleviated rotenone-induced mitochondrial dysfunction, which played a
neuroprotective role against rotenone neurotoxicity.
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apelin-36+ 4 2h J5 45 T fa R (500 pM) &b
B AL A [R50 5 PBS, A B 724 5 5%
24h, SRIGHEAT G LL 5L

1.2.3  4ifyd S CCK-8 i 5 41 A 1%
J1. ESeK SH-SYSY 4 g LA 5x10°/FL i) 2 B 1%
FITE 96 FLEEFEMR T, AL 2224 90% , 4% L3R T ik
AT AL B, gk SR 3R 2 22h J5, Jin A CCK-8
R (10pl/fL) , i CAREEME B 2h, e fE R bR
450nm b SEEE . AR 6 R AL, LI P
FTERE 3 W,

1.2.4 kI ¥ SH-SYSY 4Hfg L) 5x
10°/FLI B BE e T 12 FLAR I s 8 A b, Ak
Y 90% , J5 i LRy ki b B, dkesi TRy
22h J5, F PBS wf k4 i, F 4% % & B [
20min, SR J5 FH PBS {5k 3 K. FEJS, A Smg/ml
i) Hoechst 33342 i YG7E ZE 1R T E 15min, -
PBS hPEPIIR . Yo (o 40 i 77 45 B 28Ot B AR T L
%o BRUIES 3 SRR TR T AL

1.2.5 Kk E A W-1(complex 1) #&3  SH-
SYSY 4 LA 5x10°/FL A % B 2R e 6 FLES - MR
o AN 2 90% , SR J5 i 1k ik AT 25 )
RhEE, dREE 3552 20 22h J5, AR BIS W, RN
Complex I ELISA 25 & (1) 15 BH iE 4 T8R4

1.2.6 ADP/ATP H &  SH-SYSY Ziffi LA 5%



- 236 - BT BE2EBEFR 2022 4E 8 H5E 45 B8 4 8 J Jining Med Univ, August 2022, Vol. 45, No. 4

10° /L1y % BE BRI e (162 96 FLIS IR AR . Al
B2 90%, J5 1k IR IT B AL T, Ak R Y
22h J5 4% B8 ADP/ATP be 32 A0 i) & vl 154 o
1.2.7 MEEHFEEHM Western blotting T
Kl Bax \bel-2  a-synuclein {361k, B-actin A Sk X}
WRo PR s 4% Bk D7 ab #AN I, SR /5 4% SH-
SYSY 4l fifd v $i ) 5 R 1 T (30pg) 2k 2
10% SDS-PAGE P55 %3] PVDF K |, fE=E
T, & 5% TCha Yk 1) TBST (5 1%t 20 (1)
TBS 22 vhifk ) BAIJE 1h, SRJETE 4C H—Hia il
o SRR TBST K 3 Wk, 7E % T~ 5 —Hi (1:
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5t R AH L , apelin-36 B {2 F 3 1 bel-2 1Y
FIK, P T Bax (YR IE (B 3A) o Bk ZH bel-
2/Bax 1Y FUAE 5 % FRATAH L B2 FEAIC, T apelin-36
+ £ A 2H 5 R R R AR L , bel-2/Bax 1 LG R W] 2.
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AR G, TT apelin-36 -+ A1 j i 41 -5 #41 Je
ZHAH L, apelin-36 B @i /0> T a-synuclein [ 33K



VT Rk 2022 4F 8 H 28 45 %5 4 ¥ ] Jining Med Univ, August 2022, Vol. 45,No. 4 « 237 -

(K3C.3D),

«?&
' =
c S 3
&% & {t@ & €
S o £
S
g
g
$ & o &
& a5 & &
P F

&
&\
&

™ P<0.01 vs. 3T H828;7P<0. 05 vs. % jEEAL;
#P<0.01 vs. & iEARLL
B 3 Apelin-36 % & % B8R 4] % 69 SH-SYSY Zmhe
bel-2, Bax #= a-synuclein & & # % v

2.4 Apelin-36 & jk 87 % $- 445 49 SH-SYSY
P complex 1 o ADP/ATP 53+

SRR AR L, a2 complex T YRI5 T
i, ADP/ATP FeA g 35 19 5 1 -5 o e i 2 A0
apelin-36 A A LA BEA 00 e TOX PR . L
4.

>
8

%

<
X 0.
g
<

Complex | (U/ml)
3

o

& -
& &
&

S

&

P
< Je

i P<0.001 vs 3FPELE ;" P<0. 001 vs & kBRI
#P<0.01 vs & jEEAM
B 4 Apelin-36 x & 8 54145 49 SH-SYSY Zm fes
complex 1 F= ADP/ATP 4% A

3 itig
RIS A A R A 0 I, R T A
MR LRE R AN, PR R S 5 T M5 B L8k 4

J oA RIZR M A T S A T LT A R 4 2 A
KRNI B RE T o DR SR RIS o

synulein [f)33 B RFL BT W ZAB AT A, I 2k
RIIRERERT 2 5 T8 IR YT &Y a-synulein BFLIX
—ag A,

A R R e — P T 23 o A0 A R I A 5
A EE DI BT o SOREAA complex T 1] 4 £ JHg i 356
P HBELWT, T NADH (1) 4 fk3d 72 2Z B, ATP
A D A A v P RO R L 1E T A R g
P2 FECEALIL Y A B R T,
1M e TR T S B A L R T BE RS, 5 kS 41 i A
Too FEARSEEG H, SRR AH L, MR 4] o-syn-
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