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RO AR A 2w L 8 T | A7 4h) 7 P2 A (reactive oxygen species, ROS)7K F Fr £ kAR JBE o, 45 AL 5 5 9 2 Ok 2 ik 4o ) = 2%
B2 B3 (adenosine 5 “—triphosphate, ATP).%& —mw( malondialdehyde, MDA )AF B AL AL EE( superoxide dismutase,
SOD)iE /1 ;& & SR P kM it & & CEBAAR A T L EEG B AR aitE-—2 K K (B-cell lymphoma-2, Bel-
2).Bel-2 A8 X & & (Bcl-2 associated X protein, Bax)&iA .45 R %7 SH-SYSY 0/82 ARy hF/5, MM07EH B F
FAi, B A2 = F 38 e (P<0.000 1); R FUR B AR BB G T VAL ABosas 5 -F P75 tm B 7y Al A 8 T A2 B 38
A, FF 2 IR BAR MM AS R G FTRAL T DA AR ABos s 7 589 ALK AR BALH FH 3 ROS 7= £, 237 H] ABos s
Bl F 5 & oE AR BBE @ 42 (mitochondrial membrane potential, MMP ) Ak A = BR B2 B 35 KT 09 T e AR BB G T 47
) ABasas T80yt &7 C @ IR 6948 4%, T 98 Bax R A | LA Bel-2 KA.
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Mechanism of Ginseng Total Protein on Apoptosis of SH-SYSY Cells Induced by A s
ZHENG Li-na, ZHAO Da—qing, ZHAO Wen—xue, QIAO Ju-hui, LIU Ying, LIU Mei—chen"

(Jilin Ginseng Academy, Changchun University of Chinese Medicine, Changchun 130117, Jilin, China)
Abstract: The effects of ginseng water—soluble total protein on the damage of SH-SY5Y induced by amyloid 8
in human neuroblastoma were studied. In vitro model of Alzheimer’s disease was established by treatment of
SH-SY5Y cells with 25 pmol/L. aging ABys_ss. SH=SY5Y cells were pre—protected with ginseng water—soluble
total protein (6.25, 12.5, 25 pg/mL) for 12 h. 25 pm/L of AR, 35 was added for 24 h. Cell viability was detected by
CCK-8 method. Flow cytometry for apoptosis, reactive oxygen species (ROS) level and mitochondrial membrane
potential were detected by flow cytometry. Ultraviolet spectrophotometric determination of adenosine 5°—
triphosphate (ATP) and malondialdehyde (MDA), superoxide dismutase (SOD) activity. Western blotting was
used to detect cytochrome C release and apoptosis—related protein B—cell lymphoma-2 (Bel-2) and Bel -2
associated X protein (Bax) expression. The results showed that the cell viability was significantly decreased and
the degree of apoptosis was significantly increased in SH-SYSY cells induced by ABysss (P<0.0001). Different
concentrations of ginseng total protein could reduce the decrease of cell viability and the degree of apoptosis
induced by ABy_ss5, and it was concentration dependent. Pretreatment with ginseng total protein could reduce the
increase of mitochondrial superoxide induced by A5, inhibit the production of ROS, and significantly inhibit
the decrease of mitochondrial membrane potential (MMP) induced by ABas_s injury, and decrease in the level of
adenosine—triphosphate (ATP). Ginseng total protein inhibited the release of Cytochrome C to cytoplasm induced
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by ABys 35, down—regulated Bax expression and up-regulated Bel-2 expression .
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NZ K B (ginseng water soluble total
protein, GTP): < H & 24 2 v B 25 K Adt R 1) vh
OARAE, LS 2018030701, AR BT 43K 83.25 %
ABas 35 Sigma 23 Fl 5 CCK-8 0 &« -1 A= WA FR 2
Fl 5 N TR IR £ - BD PharmingenTM ; ROS K5
MR £ : Thermo Fisher Scientific; #8 %Ak ¥ 1B 1L it
(superoxide dismutase,SOD) i 7. PN [ (malondi-

aldehyde, MDA ) 7 5 K 370 6 - et it A= 4 T/
WFFE T s ATP KGR & . 23 123  BCA sk E
K57 £ Beta—Tubulin PN Z4i4& (B—-tubulin rabbit
monoclonal antibody, (-tubulin ) FIgnf 6 & C Fiik
(cytochrome C rabbit monoclonal antibody, Cyto C): 28
= RAEYAEBRA ] COX IV R AR N ZHiR (Anti-
COX IV antibody, COX 1V ): ZfFEWRHEA RA
7B I E I -2 LK (B—cell lymphoma-2.,
Bel-2) Bel=2 #H 96 X & A HTE (Bel-2 associated X
protein, Bax ) . H I8 3-8 Il S EEHLIA (glyceralde—
hyde -3 —phosphate dehydrogensae, GAPDH):abcam 72
A (EE) \]; BERRERZ WA (phosphate buffered
saline, PBS) : Hyclone A= 9145 BR /A 7] ; DMEM/F12 #5 %5
3BT 2 #]5 SR IILTE « Gibeo 23 F]
1.2 EEAULR

Infinite M200PRO 4 FI Sl EHR{X : Tecan 23 7 ; Flow
Sight £ 4 4> 5% 3 2040 M9 4% : Amnis 23 7] ; Mini Protean
T A HL KL (PowerPac™HC ) : Bio—rad 23 7] ;371 455
FEH : Thermo 37l o
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2 BE 20 IR 40 (SH-SYSY ) : P BRI
1 A0 M % . SH-SYSY 0L T & 10 % i 4 L3 /Y
DMEM/F12 535,37 °C.5 % CO, { R &A1 5
I, OB K An i TR 2ec 5 .
1.4 AD 4 fe Ay gy

Bl ABosas BHAL, A 500 pmolL, T~ 37 CHFF 7d
PUEHERETEZ, R ZAL1) ABossso HIDMEM/F12 4245
FRIBEALIT ABos s FBEE 25 wmol /L IMAZE 4
Bi3% 24 b RIZRAS AD ZHAIRERY
15 B

XiFBEZH : DMEM/F 12 58 2 hG FR56 00 #1595 ORI4
IMAZEHREE S 25 pmol/L EALIY ABusss HiFi SH-SYSY
A 24 b 258 T T A RIS R ) NSOk 1
H1(6.25.12.5.25 pg/mL) {4 SH-SYSY il 12 h,
BESE A 25 pmol /L #Y ABos s FEFIIFE 24 he
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1.6 CCK-8 LAl 2 i i /)

SH-SYSY 4R T 96 FLEFFRAR , #4 R 5L 440
T RS AEFLIA CCK-8 ¥ 20 L, 37 °C 4kLLiy
B h, &R E S ALAE BRI LR
3 min J57F 450 nm PRI AL OD {8, i0s#IFIT
BTG R
1.7 A8 A

SH-SYS5Y i T 6 FLEE IR, $5 JRECE 2 4
T PAL P S U SE AN, F PBS YEGRAII 3 ¥k, 1200 «/
min &> 5 min, A 200 L 1xBinding buffer & 72
M, ZJ5 A S wL Annexin V-EGFPIRZ))5 , IIA 5 uL
Propidium lodied 1RA], IR 15 min, FR
UMK, 3k P K Ex=488 nm, KK Em=
530 nm, Annexin V-EGFP [{£¢ {0 75¢ 618 53 FITC i i
K, P1 2T (075 e ad PLAsEAG . DA A
FHAR G T 15 T A0 B 0 1E 5 4 MAE Sy X BR 47 26
AMEJE 2B B A T TR
1.8 SN ROS 7K -5

FHTC I DMEM/F12 35 52 5.5 B DCFH-DA , %
WP R 10 pmol/L, AHMIIGFRES WG , S lh 7 , AL
HIA 100 wL i B DCFH-DA, 7E 37 “CfY CO, 5535
FAIFE 20 min, FHICILTE DMEM/F12 Bi 3Rk
WA 3 IR, Z2BRAIE AL DCFH-DA , i EA
FERE AN o AR AR AR 5 I OR B
488 nm, & G 525 nm, #6025 ¥4 FH A 5 98 6 1)
RS
1.9 SOD {1 F1 MDA & 46

WA AN A 5 BT ok 3, BaoUsE
W, HH SOD i Jy kiR S AT SOD 1 ik,
MDA & skl 7R £ MDA & .

1.10  ATP A

SH-SY5Y ZHAEHEERN T 6 fLEE IR, #4 IR 5200 74
T B S A e ATP & s Ea I F E T A,
FIFHEE SN O G BT A TN 2 AL BEAE , 10 SR IR
ATP F i,

111 ZRRIAABRHLA. (mitochondrial membrane poten—
tial, MMP /341

SH-SYS5Y 4l fl % T 6 LI 7R , #ic B L 55 43
T WAL EE S UCAE AN, F PBS PEURANME 3 ¥k,
AP 123 ff 2GR BE R 2 ol /L, 37 °C it i
30 min, 1 200 t/min Z5.0> 5 min, 3% F3f, MIA PBS ¥
BANME 3 W, 5o A 200 pL PBS #2400, £ i
ARG , 385 & DK 507 nm, e K& K 529 nm,

eI 25 e I I FS 2GR 55
112 FEE$EECH Western blot

SH-SYSY 4040 T 6 FLEF IR, $i FR 5L G /34
ARFRFE AR LA, PBS PRIk 3 YK, I A 40 i 284 v 224
YL, i BCA BRI & e s o, fiIAE. SDS-
PAGE IR H, 4,70 V 30 min, 140 V 50 min Hi 3K
J& {8 FH NC 5 18 'V 350 mA 21 ¥ 55 i 20 min, 5 %
PBS W33 30 min, PBST PEIMEF 3 YC, FFUK 5 min,
VI 4 °C —PiiFH 3B (B-Tubulin % 1 : 1 000 FiFE,
COX IV & cyt—c % 1: 500 #i k), WedE—di, H 1%
PBS Wik BE 0, — P E 1 h, W Aab 3, R
113 G2

FREFIAULIASN , I E D5 T 3 IAE) i,
BAE LA means+SD LA . Geit2# 43 i H] Graph—
Pad Prism6 {4 58 B, 41 18] 2% 5% 43 B v i One—way
ANOVA Z 771558 i
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AT B GTP X ABosss 15145 SH-SYSY 4H it 152
M, B SR CCK-8 ¥EA I GTP /5 FHI S 40 i )
P, N 1A s ANER BE Y GTP 1l LIJRZE AR
V5 TSR T AR, DT S Bk AR . FR AT 1B
FE 1C AT, FaERdiEAR Annexin V/PL XG0 € &
I 20 B R TR B 45 2R R GTP T Ak B AT I S
K ABsss 5 1Y SH-SYSY 40 T %0, H A FlHEK
bk
22 GTP X} ABysss 155 SH-SYSY 4 il S8 fb by ik g
1) 52

GTP FA&A% ABosss 551 SH-SYSY 4 i 01k 1V 1
FEF1 UL 2,

i DCFH=-DA D CHETRTIN ABos s T 405 21 i
P ROS A=l it o 25 50T L, ABos s Ab B T 5 2 14 i
SH-SY5Y My ROS A= iiid, 45 TR EE GTP Filkh
H, ATREAICHI P ROS ZKF- (& 2A)  [RIEF GTP FiAk B nf
FARAI PN MDA &, 31 SOD 1% 41 (K] 2B FiIlEl 2C).
23 GTP X} ARy 55 SH-SYSY 4iififd 2k kA ThhE 2
AL R

GTP XF ABasss 155 SH-SYSY 4 i Zki IR T BE 2%
BLAHRRCILIE 3,
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Annexin V
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Bl 1 GTP X ABuxs.s B5-5H) SH-SYSY HAEE N FUET- RIS
Fig.1 Effect of GTP on A3 induced SH-SYSY cell viability and apoptosis
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2 GTP &R ABxss 5 S SH-SYSY SR #HIE A
Fig.2 GTP reduces the oxidative stress induced by A, s in SH-SY5Y cells
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Z Ez
0.
- + + + + - + + + +  ABaxsss
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3 GTP 3t ABx s 155 SH-SYSY MMAELE M Ih AE ALK #53%
Fig.3 GTP rescue of mitochondrial dysfunction induced by A3 in SH-SYS5Y cells

SR RAE AN PR Tk AR R R T I AR AR EERILERE T GTP X ABysss 1755 SH-SYSY 4fiEg
FH SR B RL FT ATP 7= A= el e 2R R DI RE Y LR TIREZEFLA R E A
FHEFERR . S5 TT IL ABsss A0 BT FEL4H L MMP 24 GTP Xf ABsss 15 5 1Y SH-SYSY 4 fd Bel-2 Al
AL, AR E GTP TALH AT BH 1 ABas 5 T2 Bax ik M AIMI AR C BT
MMP A (EI3A) . LRI, GTP kb BE AT 76— i GTP X2 b OG- {F S i AR QB 1 3R Gk
JE FHR ABos s FEUVIMIN ATP 3 1 FEAK (A 3B). L) s DL 4.
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- - 625125 25 GTP(pg/ml) - - 625125 25 GTP(pg/mL)
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Fig.4 Effect of GTP on the expression of key proteins in mitochondria—associated apoptotic signaling pathway

EjXT R AR HE , ABos s HEBLAN L Bel-2 3K 7KF
B RRAL, M Bax &35 L, 5 U H AR e 5
MZE A —3 4T A R ER GTP 23S, Bel-2 %
RAKOFFfA GTP ¥ B (W iz @i 7h 5 , Rl Bax 23k
IKZHAR, UERH T GTP Al @it i Bel-2 ik |
W] Bax 3K, MR AByss 175 T SH-SYSY 2 fifl
TR ER (K 4A), @ E ¢ LRI
A AR ST, TS R A T 25T L, 45 7
ABosas FH I ,SH-SYSY i eyto C & 38N ;
AW EE GTP b AT BEARML T cyto C 35 8, UEW]
GTP Al cyto C MERLIAR ) 5 W Bk (K] 4B ).

3 Zit5iFie

AB S AD EIRHLHIMZ OS5, i ABys.s 2
B 11 DR A B B i v B, B & e B B A T
1) B F )=, ABasss AbFE SH-SYSY 4fififd, 2 il i
J1 AR, AT R ERIN, EEIER T AR
SoF A A EEVEVE ] o GTP FilAh 35U 00) ] 536 7 33 b 75
BUNE,TEEH GTP X ABos a5 15 T I AN M FE M HAT P
PER X AD AT RE A AR AME

iE—25 %1 GTP 1y #l 2 AR 97 4 FBLI E 47 435
AB IR FHEM A T EMT, 5 AD It &c %
JBEYIAHTE, HFFTFRI , ABosss MIEITIA K AN~
i 5 ROS, 38 i 420 £k 17 8, 32 11 5 SR AR 1) B i
fip 314 [ i ] Al b AR R R T AR DG A, 15 Ak
RARAOCIH TR 4%, S R T, BT Rk,
GTP A8 L ROS (977 A= KM AR P 4EHT,
GTP THALBE ] DAFEAS ABos s 15 5 IO 2R BL 1A 1 (L)
FHE I ABosss 58 5 MR ALNLE TT . o T —
AT GTP XTSRRI RE N 4E R AEH , F 5 %42 GTP
X} MMP A1 ATP 7K~V (2 ma /1T, o] W GTP REAS 3%
T ABos s T F 2 A MMP FEA%, [RIAF407H] ATP /K
TR, X EERIFSE 25 SRUERH GTP I R ABosas
a5 | L RA T REZE AL . Cyto C RZRAIIRHLTAL

TRAE Y E AL, IEHETEOL T, A T ZR A 1 5 ]
B, FEJR T I R ) R AR S ME R A AT 5
cyto C Al LG I BRI 5 | K R T2 () S AL R, MMP
FEARAN ROS /KP4 T e ¥ v 3 i AR TR A g 42 15 5
cyto C [ MBI RES, BRI 2 Ah, Horm M5 i B Ga
WA T LR R SIMIEAR S 308 T 10 W 2, 1230 3 2 oy
Bel-2 FERRIE I, Horf, Bel-2(BLIE -2 H ) Al Bax
(P TE ) J2 Bel-2 FIERIAZ OB, Bel-2 1Y
JA AT ARG E RIS, BELIBT cyto C FERLRBEA
JELITT , DA T 4000 44 200 R 9 1 5 100 Bax 49 9 U RT LA g
cyto C [ LB BRI, 175 & PR T2 iR 45 3 i, R T
WEE Y GTP WAL BEARAL AT AFRRE ABos 5 52 FELHY
MMP BT ROS ZK-F- T, [RII AT LA EiRdi T
1 Bel-2 23k . MHIFE T2 Bax 93635, Ml
cyto C N 1] o A AR B, FRAIGAR BT P eyto C 75
T AR MR T, e A0 ABas.ss 5 19 SH-SYSY 2
MR T B

i b, AWFIEUE T GTP XF AByss 5 5 SH-
SYSY AUME LRI E FHALN , I ERLIR T RE4E 5= K
LRSI TR SR W TAEFMLE, bHT AD
AR AR T B AR .
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