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[ Abstract] Objective: To investigate the intervening effect of velvet antler peptide (VAP) on rotenone-
induced neuroblastoma (SH-SY5Y) cell damage and explore its related mechanism. Method: 0.5 pmol-L"

rotenone was used to SH-SY5Y cells to establish an in vitro model of Parkinson's disease (PD). A blank control
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group, a model group, high, medium and low dose VAP groups (150, 100, 50 mg-L", respectively) and a
rapamycin group were established. The number of lewy bodies, changes in mitochondrial membrane potential,
content of reactive oxygen species (ROS) and a-synuclein (a-syn), protein kinase B (Akt) , and mammalian
target of rapamycin (mTOR) were observed by hematoxylin-cosin (HE) staining, rhodamine 123 staining,
DCFH-DA staining and immunohistochemical staining expression respectively. Result: The results of HE
staining showed that as compared with the blank group, the number of cells in model group was reduced, the
tentacle structure became dull, the shape became round, and eosinophilic Lewy bodies were visible in
cytoplasm. As compared with model group, there was no significant difference in cell morphology from
rapamycin group and VAP high, medium and low dose groups, but there were fewer Lewy bodies in cytoplasm
in these four groups. Rhodamine 123 staining showed that as compared with blank group, the mitochondrial
membrane potential was increased significantly in model group (P<0.05). As compared with the model group,
the mitochondrial membrane potential was decreased in rapamycin group and VAP high, medium and low dose
groups (P<0.05). DCFH-DA staining results showed that as compared with blank group, the content of ROS
was increased significantly in cells of model group (P<0.05). As compared with model group, the content of
ROS was decreased in rapamycin group and VAP high, medium and low dose groups (P<0.05).
Immunohistochemical staining showed that as compared with blank group, the protein expression levels of
a-syn, Akt, and mTOR were increased significantly in model group (P<0.05). As compared with model group,
the protein expression levels of a-syn and mTOR were significantly reduced in rapamycin group and VAP high
and medium dose groups (P<0.05), and the expression levels of Akt were significantly reduced in rapamycin
group and VAP high-dose group (P<0.05). Conclusion: Velvet antler peptides may play a neuroprotective role
by regulating the Akt/mTOR signaling pathway and promoting the degradation of a-syn in SH-SYS5Y cells.

[Key words] Parkinson's disease; rotenone; velvet antler polypeptide; protein kinase B (Akt) ;

mammalian target of rapamycin (mTOR)
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Fig. 1 Effect of rotenone on SH-SYS5Y cells morphology(inverted microscope, x 200)
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Table 1 Effect of rotenone on activity of SH-SY5Y cells (x+s,

n=3)

21 5 e /pmol - L' 40 R T 1 /%

g - 100
TR 0.25 89.51+1.33"
0.5 53.54+2.26"
1 49.14+1.43"
5 40.02+1.17"
10 33.34+1.74"
20 25.27+1.21"
40 21.23+0.67"
100 17.42+0.72"
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Fig. 2 Effect of velvet antler polypeptide on lewy bodies in PD
model in vitro (HE, x 200)
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Fig. 3  Effect of velvet antler polypeptide on mitochondrial

membrane potential A¥, of PD model in vitro (Rhodamine 123

staining, x 100)
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Table 2 Effect of velvet antler polypeptide on rotenone-induced

SH-SY5Y cell mitochondrial membrane potential AV, (x+s,n=3)

4151 W 2R A L H 17
%5 - 0.16+0.02
15578 0.5 wmol-L"! 0.23+0.03")
CLEE S 0.5 wmol-L"'+10 wmol-L"! 0.16£0.012
JEH 2 Ik 0.5 wmol-L"'+50 mg-L"! 0.17+0.022

0.5 wmol-L"'+100 mg-L"! 0.16£0.012)
0.5 wmol-L"'+150 mg-L"! 0.16+0.022)

W 528 AL H A P<0.05 5 S RETU AL L5 2 P<0.05( £ 3~7 [r] ) o

F
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Fig. 4 Effect of velvet antler polypeptide on ROS content in PD
model in vitro(DCFH-DA, x 100)
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Table 3 Effect of velvet antler polypeptide on ROS content in PD

model in vitro (x£s,n=3)

41 51 e ROS & it

&gE| - 0.13+0.02
LA 0.5 pwmol- L 0.24+0.02"
ENE R 0.5 pmol*L"'+10 wmol-L"! 0.18+0.01%
JEH Z ik 0.5 wmol*L'+50 mg- L"! 0.18+0.02%
0.5 wmol+L'+100 mg-L"! 0.17+0.01%
0.5 wmol+L"'+150 mg-L"! 0.15+0.03%

a-syn, Akt, mTOR 7K [ & ik B & 8 i1 (P<0.05), 5
RO 20 L B o A 2 0 R 22 KRS L R e
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Fig. 5 Effect of velvet antler polypeptide on a-syn expression in
PD model in vitro (IHC, x 200)
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Fig. 6 Effect of velvet antler polypeptide on Akt expression in PD
model in vitro (IHC, x 200)
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Fig. 7 Effect of velvet antler polypeptide on mTOR expression in
PD model in vitro (IHC, x 200)
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x4 BEELKNPDEIMER B a-syn, Akt, nTOR B AR EWFIET (x+s5,n=3)
Table 4 Effect of velvet antler polypeptide on a-syn, Akt,and mTOR expression in PD model in vitro (x+s,n=3)
20 5 W a-syn Akt mTOR
25 - 0.17+0.04 0.30+0.03 0.17+0.02
fi 0.5 pmol-L"! 0.26+0.02" 0.38+0.02" 0.26+0.03"
HINE R 0.5 pmol+L'+10 wmol- L 0.13+0.03% 0.31+0.03% 0.17+0.03%
JEH 2K 0.5 pmol+L'+50 mg-L-! 0.23+0.03 0.37+0.03 0.22+0.02
0.5 pmol-L'+100 mg-L"! 0.21+0.02% 0.36+0.04 0.20+0.01%
0.5 pmol-L'+150 mg-L"! 0.17+0.03% 0.31+0.03% 0.19+0.02%
Wt , A WFTE AL S I, PD AR SRR AL 20 o a-syn, Akt, WFFEID ], KA AL R, 2016.
mTOR [ k5 Fos (i, M S Lk b e [7] XILOURIM,BREKK O R,STEFANIS L. Autophagy
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