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Abstract: The protective effects of wheat germ peptide (RVF) on the SH-SY5Y human neuroblastoma cell line were investigated in this
study. Starvation- and hydrogen peroxide (H,O,)-induced injury models were established by in vitro cell culturing of an SH-SY5Y human
neuroblastoma cell line. The SH-SY5Y cells were treated with 40 RVFs at different concentrations and incubation times. The results showed
significant nutritional functions only in the group pre-incubated with 200 pmol/L RVF for 12 hin a no-serum starvation-induced injury model
and the group treated with 500 umol/L RVF for 24 h in the 1% serum starvation-induced injury model, and no dose- or time-dependent
relationships were found . In the H,O,-induced injury model, treatment with 200 pmol/L RVF increased cell survival rates by 25.05 and 21.90%
in the methyl-tetrazolium (MTT) and sulforhodamine B (SRB) assays, respectively, in a time- and dose-dependent manner. The cell
morphological analysis indicated that after RVF treatment, the SH-SY5Y cells gradually resumed a spindle or polygonal shape from a wrinkled,
shrunken, and elongated shape, with enhanced cell adhesion. In the two injury models investigated in this study, RVF only showed a significant
protective effect in the H,0,-induced injury model.
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Fig.1 Effects of starvation time on SH-SY5Y cell viability
iE: %% p<0.01 HarRasm EAMEE £ 7,
Ji6 A ML 2 40 B 57 T it (0 4= B R 1 o A

15



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.1

¥, mEEMEARBROEEES (35~459/L).
o DU (I (1.4~2.8 g/ B8k 11 (2.10~4.55 /L)
5 1g 2801k (9.0~155 g/L); FHA S EAZMIN o B
BREEE. o M1 B IEEE A PHEIRE, 4Esi & H
LLRERGY s BRFERAAL, MG IE S BRI,
NEWIER . FFPR T 4EERFNEERS, XL i e
PRAFIE S B SN DA 4 o3 455 A ) e 7 A e B
FAE R, LR R VR b, B B A
TR 134 (AMP -activated protein kinase, AMPK),
AL 2 AR R AR A LR 1 e
BT, AT A A RS A, [, 4R
EIRER RS TIRET A E R, AT AT R R
FHME. AREYURE XS SH-SY5Y ZHMIAER M5
WP 1 Frs . B 1 AT, BEE VLRI R K,
SH-SY5Y ZHfuiE /1% 0~ %, HYLk 48 h 5, 4
5 71 R %3] 50.00% 74 45 -

212 R@mFFMHT RVF sHiUkis 5 SH-
SY5Y 4nfiedRh AR a9 R 4P AE )

100

= W 4sh
R
g #
o
£ 60 [
=
= 40
£
=
(T

0

Serum - -

RVF(iM) 300 | 400 -
GSH(uM) - - 100

& 2 FCsERT, RVF {EFE 48 h % SH-SY5Y 4ARA7E AN
Fig.2 Effects of 48-h RVF treatment with no serum on
SH-SY5Y cell viability

E: %% p<0.01 HrRask A MR E £ R, # p<0.05
5 H,0, A AR & £ 5

control no serum RVF 100pM " RVF200pM

~* RVF 300uM 3 RVF 400uM RVF 500uM GSH 100uM
(& 3 JcIniEeT, RVF 4EF 48 h Xt SH-SY5Y HRREH. AL RIS
Fig.3 Effects of 48-h RVF treatment with no serum on
morphological alterations in SH-SY5Y cells
NFEL RVF 25 BA EFRUIRE, AWTT e 4
FETCILIE S T I I RVF, YLK 48 h J5 FE%5 5241

16

MfAER SEARL, ERNE 2~-3 Fr. ME 2 7]
R, AETCIMIEYLE 48 h 5, RVF IRECE WS 77 4%
PER: TPH G IRZHZE 100 uM GSH £ 48 h J&,
Al AR R 48.2022.10% (p<0.01) T+ &
62.8043.90% (p<0.05). M 3 w41, JoifiEfEH4
(I B S 4 4 R PR S 250 H B R 2)> s 100, 200
300. 400. 500 pmol/L RVF T-Hija, LR K
AR T GSH AR gAMYL H i 2,
BRSBTS NZ A, B RVF XYLRS S
SH-SY5Y At s I frd1EH

100 ¢ W 2h
= #
<
£ 80
S
e
£ 60
2
=40
=]
=
~ 20
0
serum
RVF(iM) -
GSH(pM) 100

4 FiusERS, RVFYEM 12 h Xt SH-SY5Y 4RpfE SEZRAISINN
Fig.4 Effects of 12-h RVF treatment with no serum on
SH-SY5Y cell viability

JEr %% p<0.01 S BAAL EAM R E £ F; # p<0.05

5 H0, AR A B E £ 57,
100

H24h

el

g 80 #
o

= 60

z

= 40

f=}

=

- 20 |

0
serum | 10% - -

RVF(uM) | - 300 | 400 -
GSH(uM) - - 100

E 5 FIsERT, RVF{ER 24 h Xt SH-SY5Y RPaTE SR B9800
Fig.5 Effects of 24-h RVF treatment with no serum on
SH-SYS5Y cell viability

i : %% p<0.01 SR A MR E £ F; #: p<0.05
5 H,0, 20480 K B2 £ 7,

NSRBI UA F H] & RVF % 5 A [R5 [
XTAHAFIE 2 IR, AR FORB A s 2
FEIRIIN RVF, Z0alYLidk 12 he 24 h, 72 h J5FlE
PEAEIE R, Hai B 4~6 firn. MIE 4~6 A4,
FETCMIEAFAERE, WAL 200 uM RVF {EF 12 h i,
A APEB AN R 68.3022.60% (p<0.01) #THE
81.3042.50% ((p<0.05), AR A E R RVF



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.1

PRl TSR P oy W = R 1) KRR P BGEAERZS
100 uM GSH 1Ef 12 hy 24 h J&, "Bl e
FIRTF 15.30% (p<0.05). 14.50% (p<0.05), {HAEMH
72h )G, dIAERFCEEER. DR RR
HIFETC MG YA, B 200 pM/L RVF /EH 12 h
TR0 ZH AT 2 B A7 R B PR i/ (p<0.01), RVF
HEAH WA REFRIRE.

100 W 2h
3
£ 80
(=]
(]
=60
=
= 40
)
&
- 20
0
Serum
RVF(uM) | - . -
GSH(uM) | - - 100

6 FHISERT, RVF R 72 h Xt SH-SY5Y 4HRETEERINSS N
Fig.6 Effects of 72-h RVF treatment with no serum on
SH-SY5Y cell viability

E: %% p<0.01 ST A MR E Z R,
213 A F L4 T RVF sF WUk iF F
SH-SY5Y 4nfi 15 AR e 4R 4715 A

100 - W 24h
= # #
£ 80
g
o
® 60
2 40
=
> 20

0
serum | 10% 1%
RVF(uM) | - 500 | -
GSH(uM) | - - - - - - - 100
& 7 1%M;5E7F 7R, RVF 1R 24 h Xf SH-SY5Y 4RfTE &R MS

M
Fig.7 Effects of 24-h RVF treatment for with 1% serum on
SH-SY5Y cell viability

7 : %% p<0.01 SRR AR F £ 7 # p<0.05
5 H202 taARb B B F £ 7.

83| RVF R — MU A 3 NN SR, 7E
SEAWA MG, MR ENEKET7FEE
FEVNFASABIORRE, Bt AT 78 7 P 4 1%
3%IMIEAFERIZAE R IR RVF, YL 24 h. 48 h.
72 h G ERAMMAFIERR, SR K 7~10 Frs.

HHE 7~9 I, 7E 1%1ifiEH, Kk 500 pmol/L
1) RVF fER 24 h mlE4IHef/7E 2 i 66.1042.60%

(p<0.01) #E% 78.2042.40% (p<0.05) b, HiAthf

WG BB R, B RVF IR R & AR
YEF . 25 RE BRI E] A 48 h F1 72 h i, PRI R R A
AIRETE RVF KAk, FrCASEEeraile 24 h #e—UcHT
EIEEIE (F 1%IM7E) A1 RVF, (BRINAMAEERSR
AMEARPE R ST R . R 2 — AT B2 i) R 57
FEM AR WA SRR R R, SRR 2 AT e
AR YUHCIRAS I B S - IR 7 Re /1 . B
ANVHNTELEYMA N PUE TG BRI, 7EVL
TR iy A T 2 B B R E o LR PR T RS2
MERAE T 2R gERr A KATR MR S5 EA.
LRI 1 WO TCERAT. £ B B s,
BAR GSH AEERIIPTAMIER, (HRFARERRAL M
TEP A AR TR A E R R . Bk, IS
/B M A LR AL, GSH R A 21 BH 2 (1 £

FHEH.
100 RVF 48 h [] 24 h no change
= B 24 h change "
E 80
5]
o
=60
2
= 40
=)
]
- 20
O Ll

serum 1%
RVF(iM) - -
GSH(uM) - - 100

B8 1% MI7E7F7ERT, RVF {EFS 48 h Xt SH-SY5Y 4HAETEEZRAY
Al
Fig.8 Effects of 48-h RVF treatment with 1% serum on
SH-SY5Y cell viability
JE: %% p<0.01 5B M R E £ F; # p<0.05
5 H,0, A A 25 £ &
100 1 [] 24 h no change

RVF 72 h
—~ B 24 h change
2 80 f
er 60
2 40
Z
=
= 20 H
O -

serum 1%
RVF(uM) | - 200 500
GSH(uM) = - - - - - - 100

& 9 1%1;5777ERT, RVF 1M 72 h Xt SH-SY5Y {RBETESEZRANES

i
Fig.9 Effects of 72-h RVF treatment with 1% serum on
SH-SY5Y cell viability
JEr Y% p<0.01 SR A MR E £ F.
kP 10 AN, 7 3%IMiEfE(EA{F F 100-500

17



MR BRI

Modern Food Science and Technology

2016, Vol.32, No.1

pmol/L RVF 1ER] 72 h, XT4uMath A B & R4 1
. 2 LRmd, ELRMmEYIRSEE T 200 pmol/L )
RVF 1EF 12 h W] f 20 fu /7395 25 68.3042.60%

(p<0.01) $2T7F% 81.3042.50% ((p<0.05), 7EF 1%
I3 ALk 7 500 pmol/L (1) RVF /EFH 24 h i
Y0 B 775 Tl 66.1022.60% ( p<0.01) 25 &
78.2042.40% (p<0.05), TifE 7 3% LIk Y
500 pmol/L 1] RVF FH-5CA K A A7 35 5 S Ve 2
Fto ZERRITLE 40 MAFIR S 1E FH I () )2 50+,
X SH-SY5Y 4 B B35 8 FRY)Re i R A LS L
TR R 200 pmol/L RVF AEFT 12 h 56 1%fiE Lk
B 500 pmol/L RVF AEF 24 h IS5, 5400
AR A MG R A LRKR, HARARIE S

PG o
100 - W 72h
= #
£ 80
[=
S
= 60
2 4
=
=
= 20
0
serum | 10% 0 3%
RVF(uM) 500 | -
GSH(uM) | - - | 100

& 10 3%I;5E7F7ERT, RVF {EFE 72 h XJ SH-SY5Y ZHBRTE ERE
AL
Fig.10 Effects of 72-h RVF treatment with 3% serum on
SH-SY5Y cell viability
E: %% p<0.01 SR LA MR FE £ R # p<0.05
5 H202 taAgb LA R E £ 5.

22 A A T RVF 3t SH-SYSY 41 jir

AN
2.2.1  Hy,0,5% SH-SY5Y “mfi B AR5 42 A
EOE= oA

H,0, X4 IE RE J158, TELHM PN T i 4
JEE T RARRPL, A RBEETEE R GO OH,
M FEAREE R IR XA eI
H T A& BE4E0Rtk SH-SYSY RiFeE s, HE
KEIEM, WHAE M cmtmEik. ofAx
F Hy0, %55 SH-SYSY 4 i 37 48U A b S A A A 1Y)
Pt HAT TR i R IR ] NDs 12
—D8 B, AR HaO, 1AL R
S, E7 SH-SYSY 4 B,

MTT LLtE AR — e aiiccE N, MTT 5

18

TR LR Fh RIS R 5t S e VT M 55 € 485 o
FA 3% Formazan, H.45 &b A ) &5 40 Bl s EAH DG 1
S BFHTAEERIOME, (HRFEE MTT I
B, MTT 385 g 7K AN 5 1 1) 5 0 45 ot R B
Formazan 2B a2 1E N, AN T SE56 1R 7% .
SRB e —MEE HR LG kL, S5 AEMR T 16
PERIEERRLE &, HAE 565 nm Abpe AR s kg, 3
WG SR RV IE R, B taydin] e EllE
UM S R A RS & B B SR AR
BJ5, MOCEAZI A, e MTT EE R,

ARSI 7L O MTT 1545 T RVF X4
MIAEEZR RIS, 83| SRB VAL MTT AL E
IFiRsE e, #E— KA SRB J14GIE RVF X4l
TETEZRINSEM, B MTT JERIRINSE S F AT X
Lo, 253 11~12 .

100
- o MTT
g 80t ok
=
=
L
= 60
g %
Ty
= 40
Tg Ll
=

I l

0
c 50 100 200 300

H.0,/uM
&l 11 HOREEXT SH-SY5Y HARETEEZRASNE (MTT)
Fig.11 Effects of H,0O, on SH-SY5Y cell viability (MTT assay)
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