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[# ZE] B8 HITEEZ I C2C12 BUILAH A 53 b i3 B2 i Lok (R R i AR SR IR E L JF
WA ILAR OGS . ks SRAAEREESRE (GM) 4ifF C2C12 LA M3 58 , I A ik 353538 (DM)
ESAML, LBy 1. 3FI5d, 43 C2C12 BUILAR 4 Jo xof REZH AN E H 22 k4L, REHF & ikl
A 80 mg-L ' REFEZ ik, XTHRL 4 T [ A R SR 2 bl (PBS) . RH4IEIT UL F & 8 (CCK-8)
ERMO0, 5. 10, 20, 40, 60, 80, 120, 1601200 mg- L~ & ¥ 2 Ik Ab H 5 4% 24 & 41k 40 Jifa 438 58 %
o 55 5 6 1 AR I 4% 26 40 i B 5 45 %0, Western blotting ¥ K 45 4 40 i DLER 25 1 . WLARIAE IR R . 2
Fiit 4 Ak 36 )5 B8 (NDUFBS) . Lo {4 gt fi5h 40 i (4 2% C U Ak il 1 (MT-CO1) Fi % BRI 20 &2 & 14
WHEAWHRA (SDHA) EHRIKKFE, 2, 7-2H8FKNE LR (DCFH-DA) ZEGHAN KM 4%
A RIS A (ROS) KPSk PR B H A A 0 & (JC-1) A6 4% 4 40 Al o PR el 437, 3051
BRI A AL AN = BERR AR AT (ATP) KOF . WA MEEIGR Rl K . R 5 0mg L 'EHZ
BRALPEL %S, 60, 80, 120, 1601200 mg- L ' fE T £ Ik Ak B 40 2R 43k C2C 12 AL 40 i 184 8 3R 14 1
I E (P<<0.05). SRR, 5ok RN B HHs, 404k 3F15 d BEF Z iR B4 C2C12
LA B il 45 B B R AR (P<<0.05), Z LA 4 4 B /b . Western blotting ¥, 5431k
G 30 X BZH L, A0 Ak 1. 315 d T 22 R 2 40 i P LBk 2 1 3R A KR S W] IR (P<<0.05), 4k
3NS5 d B 22 K2 4t B v AL L A 3R B SRR KO I R BE AR (P<<0. 058 P<<0.01); 5404k R XF
WL HAE, 434k 5 d REEE Z BR4H 40 b NDUFBS Fl MT-CO1 35 H 26 35 /K 3 ] B AR (P<<0. 058 P<<
0.01), 4rfb 1, 3HM5dREH £ M4 4 SDHA & (1% 5 K 81 8 K (P<<0.05 8 P<<0.01) .
DCFH-DA %6 sk, SR X B2l i, 704k 5 d FEHE 2 B4 40 s ROS 7K F- W W B AL (P<<
0.01) . JC-1iF G, 571k R X BAL b, 404k 3 01 5 d JE 3 22 K 2 40 Al 24 b 1 5 Fl 437 34 B i
FE (P<<0.05) . S bR xR 4L b, 434k 1 d e E 22 Ik 41 40 A 48 25 A 45 B I IR (P<<
0.01), 404k 5 d JiEH 2 MK 41 40 i 45 25 b U B B T &5 (P<<0.05), 4rfk 1. 35 dEH Z KA 4n i
FLBKFEZFY G EE X (P>0.05); b 1A 3dEH LKA ATP KFEHH BT (P<
0.05). &W: REHZ X C2C12 B4 A 43 Ak A7 0 i £E . LA 7] R 5 RE 5 2 K e IR 46 b s 4
BRI E G AR R, 2 @ 4R IR S LB R AL BCR A K
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Regulatory effect of velvet antler polypeptides on differentiation
of C2C12 myoblasts and its mechanism

WANG Bo, LIN Zhe
(Department of Clinical Pharmacy and Chinese Medicine Pharmacology, School of Pharmacy, Changchun
University of Chinese Medicine, Changchun 130117, China)

ABSTRACT Objective: To discuss the regulatory effect of velvet antler polypeptide on mitochondrial
energy metabolism efficiency during myoblast differentiation, and to clarify its related mechanism.
Methods: The C2C12 myoblasts were maintained in growth medium (GM) and then induced to differentiate
in differentiation medium (DM ) for 1, 3, and 5 d. The differentiated C2C12 myoblasts were divided
into control group and velvet antler polypeptide group. The VAP group was treated with 80 mg-L ™! velvet
antler polypeptide, while the control group was given an equal volume of phosphate buffer saline (PBS).
Cell counting kit-8 (CCK-8) method was used to detect the proliferation rate of the undifferentiated cells in
various groups after treated with 0, 5, 10, 20, 40, 60, 80, 120, 160, and 200 mg - L.~ ! velvet antler
polypeptide;; immunofluorescence staining was used to detect the fusion indexes of the cells in various
groups; Western blotting method was used to detect the expression levels of myosin, myogenin, myogenin:
ubiquinone oxidoreductase subunit B8 (NDUFBS) , mitochondrially encoded cytochrome ¢ oxidase [
(MT-CO1), and succinate dehydrogenase complex flavoprotein subunit A (SDHA ) proteins in the cells in
various groups; 2', 7'-dichlorodihydrofluorescein diacetate (DCFH-DA) fluorescence probe assay was used
to detect the reactive oxygen species (ROS) level in the cells in various groups; JC-1 mitochondrial
membrane potential assay kit was used to detect the mitochondrial membrane potential of the cells in
various groups; commercial kits were used to detect the adenosine triphosphate (ATP) level, glucose uptake,
and lactate level in the cells in various groups. Results: The CCK-8 results showed that compared with
0 mg-L ' velvet antler polypeptide group, the proliferation rates of undifferentiated C2C12 myoblasts in
60, 80, 120, 160, and 200 mg-L ' velvet antler polypeptide groups were significantly increased (P<C
0.05). The immunofluorescence results showed that compared with control group at the same differentiation
stage, the fusion indices of the C2C12 myoblasts in velvet antler polypeptide group at 3 and 5 d of
differentiation were significantly decreased (P<C0.05) , and the number of multinucleated myotubes was
significantly decreased. The Western blotting results showed that compared with control group at the same
differentiation stage, the expression levels of myosin in the cells in velvet antler polypeptide group at 1, 3,
and 5 d of differentiation were significantly decreased (P<C0.05) ; the expression levels of myogenin protein
in the cells in velvet antler polypeptide group at 3 and 5 d of differentiation were significantly decreased (P<C
0.05 or P<<0.01). Compared with control group at the same differentiation stage, the expression levels
of NDUFB8 and MT-CO1 proteins in the cells in velvet antler polypeptide group at 5 d of differentiation
were significantly decreased (P<C0. 05 or P<C0. 01) ; the expression levels of SDHA protein in the cells in
velvet antler polypeptide group at 1, 3, and 5 d of differentiation were significantly decreased (P<C0. 05 or
P<<0.01). The DCFH-DA results showed that compared with control group at the same differentiation
stage, the ROS level in velvet antler polypeptide group at 5 d of differentiation was significantly decreased
(P<<0.01). The JC-1 assay results showed that compared with control group at the same differentiation
stage, the mitochondrial membrane potentials in the cells in velvet antler polypeptide group at 3 and 5 d of
differentiation were significantly increased (P<C0.05). Compared with control group at the same
differentiation stage, the glucose uptake in the cells in velvet antler polypeptide group at 1 d of
differentiation was significantly decreased (P<C0.01) , and the glucose uptake at 5 d of differentiation
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was significantly increased (P<C0.05) ; there were no significant differences in lactate levels in the cells in

velvet antler polypeptide group at 1, 3, and 5 d of differentiation (P>>0.05) ; the ATP levels in velvet

antler polypeptide group at 1 and 3 d of differentiation were significantly increased (P<C0.05).

Conclusion: Velvet antler polypeptide inhibits the differentiation of the C2C12 myoblasts, and its

mechanism may be related to the down-regulation of mitochondrial oxidative phosphorylation complex

subunit expression and the improvement of mitochondrial oxidative phosphorylation efficiency.

KEYWORDS Velvet antler polypeptide; Myoblast differentiation;

degenerative diseases
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subunit A, SDHA) —#T (FUIH A4 B I 0y
HIRAF), MT-COl—ht (R IUE 2w AR
HARAF), WIEREMA . WG A: 52 F B-actin
— ¥ . BRI E ALY (horseradish peroxidase,
HRP) Fric th2E40 9 =40 K HRP #7311 41708 B
“ (R =AM EARAIRA ) . 2 T RElE bR
I (T8 E Omega /A Al ), 5] 5 % I i 8% A s & ok
2R EE (HAR Olympus A Al), maN4nEie (3£
BD 2 Fl ), NanoDrop 4+ J6 0t B it ( 58 H
Thermo Scientific A 7] ) o
1.2 C2C1l2m e B H & ftmie s
FH A K78 % (growth medium, GM) & 7%
C2C12 BEALAN M, A0 At A KRS B L 40 it
FEIR 7026 ~80% WA ML 174548, LA AL 5 X 10°4
20 M 1 2 B A T 6 L 4 R 3 R AR o AR IS 1Y) 4 i
EGM RS 9% 24 h, AR A BE 1K 90 % B, FF
GM Jf- F PBS 28 Ml Ve % 3 UK, A 43 Ak 85 57 2k
(differentiation medium, DM) #5408 i1k . 47
TR R S L2043 R X BR AL A EE kAL, REH Z
JRALMA 80 mg-L 'REFZ K, XF M4 45 7 7] 55 4
UPBS &b, #2457 7d, B HEH DM ;5%
W, AT 37 °CL 5% CO, M3 3748 P k47 K
Fto GM N &H 100 ¥ -5 5 2 A 1026 JIG 4 1l 7 /Y
DMEM ¥ 52, DM A& A 1% H-fEm R M2 5
L35 9 DMEM 15 97 5
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Jei LAREFL 1< 104 48 Bl i) %% Ji5 45 Al 1 96 £L 4t i 35
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B % 24 WG BN A 10 pL. CCK-8IA W, #5401 Mg 15
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M 2 ) g 1 A AL T P K 450 nm &b W E WOk
(A E, IR GER, g ERE= [ (2
WAAMB - FHILAME) / (BRI AME—=
HALAME) | X100%.
1.4 ARAEAMNSA@BREIREL 5
WA WG 3M5d R dniIe /i, 58 873,
1 mL PBS 28 MHRIEVE 3¢ A 4% 2 5 FE [
W IR E 15 ming 1 mL PBS 2% ob i 35 ¥E 3%
BA 0.2% Triton X-100 PBS 22 vh ik , 2 I i &
60 min, 1 mL PBS 2% ajifg 5 ¥ 3K ; A 500 pL
1) 5% BSA B, = #E E 60 min; JIA 300 pL

UERE H—dt, 4 °Ci & 1 mL PBS 2 s vk
S5, BK5ming KE_PWENMIEHR 1h, T
WG A F T PBS 2% o i % e B Bk AT T
BWYES W, A5 ming AIA 200 pl. 0.5 mg-L™'
Hochest 4% , iR # % 5 min; 1 mL PBS 2% i
BUE3 W BRIMABEKIOCE A RIE R, 90k
P R ORISR RS, TR A A B 2 % L
MR, T ARG TR A Al MG e S =
(Z2 A% LA 200 B %) 4 R A% 880/ S 2 i A% %) X100 % .
1.5 Western blotting & #& M| & 48 %8 & P ALK &
& Wb A % % NDUFB8.MT-CO1 # SDHA &
= v S N G A o o 11 RS R AA=
UG DL REFL 55X 1074 48 Ml 1) 85 J32 45 Fh T 6 L 4t i
Bifebn . FRIRW, WX PBSE MR vER 3k, &
fLIMA 200 pL RIPA Z4f# W (I A ZE F Bg 0 60570 |
UK b 24 20 min, 4 R SCHE RE S S RS AR B, UK
W E 40 min, 14 000 remin ', 4 ‘C&.[>» 10 min,
BOEWEMA EREZ R, BCARF GEET, W
K 7 10 min ffi 4 (1 7843 22 ¥ . SDS-PAGE HLJk |
H, Pk 4% o B B 30 min, B RS 596 RS Wk T
FWAM T E TR LEME LR, —dr (1:1000)
I, TBST W VERE 3K, &G 10 min, —
P (1:5000) =MW E 2h, TBST ¥ W& Uk B
3, BWIEPE 10 min, B . K Image J M7
FreE A KB, T HE R RBKTE. B
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K EEAE .
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200 pL ATP 24y 24 20 A, 4 °C. 11000 remin '
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TTGETT 200 B o 45 440 M 06 58 5 | 200 5 4 4
20 6 v RS LA B b AR 4 AR 1 R AR AL TR Ak AR DG
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2.1 BHAHHC2CIZHMNERIEHEE S50mgl !
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200 mg-L ' HEH £ B AL 320 K 434k C2C 12 B L4
J 3 A R B R R (P<<0.05), 5. 10, 20 A
40 mg- L' B 22 ik Ak B4 R 434k C2C 12 AL 4N
W R R TG IT¥E X (P>0.05), W1,

150
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"P<<0.05 compared with 0 mg+L ' velvet antler polypeptides
group.

B 1 CCK-8¥Hll & 4 R4 C2C12 JR L 40 B 3%
B R

Fig. 1 Proliferation rates of undifferentiated C2C12
myoblasts cells in various groups detedted by CCK-8
method
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White arrow represented multinucleated myotube cells.
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Fig.2 Expression of myosin and fluorescence staining of myocyte nuclei of cells in various groups after differentiated

for 3 d detected by immunofluorescence assay
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White arrow represented multinucleated myotube cells.
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Fig. 3 Expression levels of myosin and fluorescence staining of myocyte nuclei of cells in various groups after

differentiated 5 d detected by immunofluorescence assay
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L& 4
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ROS /K ¥ (17.28% + 1.32%) Bl B FEAE (P<
0.01), WK 6,

2.6 2apiemiet&ERELSE 5o kFY
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A': Electrophoregram (Lane 1—3: Control group; Lane 4—6: Antler velvet peptide group; Lane 1, 4: Differentiated for 1 d; Lane 2,
5: Differentiated for 3 d; Lane 3, 6: Differentiation 5 d); B: Histogram of expression of myosin; C: Histogram of expression of
myogenin. P<C0.05, “P<C0.01 compared with control group.
A4 SAHBETIREQMIARAERREGRBBRIKXE(A)REEEBHC)
Fig. 4 Electrophoregram (A) and histograms (B—C) of expressions of myosin and myogenin proteins in cells in

various groups
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C D

A': Electrophoregram (Lane 1—3: Control group; Lane 4—6: Antler velvet peptide group; Lane 1, 4: Differentiated for 1 d; Lane 2,
5: Differentiated for 3 d; Lane 3, 6: Differentiated for 5d); B—D: Histograms; B: NDUFB8; C:MT-CO1; D:SDHA. "P<<0.05,
“P<C0.01 compared with control group.
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Fig. 5 Electrophoregram (A) and histograms (B—D) of expressions of NDUFB8, MT-CO1, and SDHA proteins

in differentiation cells in various groups
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Fig. 6 Levels of ROS in differentiation cells in various groups detected by DCFH-DA fluorescence probe assay
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Fig. 7 Mitochondrial membrane potentials in differentiation cells in various groups detected by JC-1 kit
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A': Glucose uptake; B: Lactate secrition; C: ATP level. "P<C0.05, “P<C0.01 compared with control group.

B8 a4 M P A AR FLIR A ATP K

Fig. 8 Levels of ATP, glucose uptakes, and lactate secretion in differentiation cells in various groups
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