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Abstract: Human neuroblastoma cells (SH-SY5Y) were utilized to investigate the potential protective effects of
sacha inchi oil against Af, js-induced Alzheimer’s disease (AD) cells. Following exposure with Af,s ;s and varying doses
of sacha inchi oil, changes in antioxidant and anti-apoptotic indexes of the AD cell model caused by sacha inchi oil were
measured. Results showed that sacha inchi oil, at doses ranging from 0 to 40 pg/mL, did not affect cell viability. However,
doses ranging from 0 to 100 pg/L exacerbated Af,s;s-induced cell damage, with a 25 pg/L dose selected to induce the AD

cell model. Post-cultivation, the effects of sacha inchi oil on the superoxide dismutase (SOD) and malondialdehyde (MDA)
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levels were measured. Flow cytometry was employed to assess the degree of apoptosis, mitochondrial membrane potential,

and reactive oxygen species (ROS) levels. Western blot analysis was performed to measure Nrf-2, HO-1, Bcl-2, and Bax

protein expression levels. Results showed that supplementation with 20 pg/mL and 40 pg/mL of sacha inchi oil decreased

MDA levels by 24.24% and 42.73% (P<0.005) and the levels of ROS by 15.34% and 25.53% (P<0.005), and increased levels

of SOD by 20.81% and 27.27% (P<0.005), respectively. Furthermore, sacha inchi oil modulated mitochondrial membrane

potential, attenuated apoptosis, upregulated Nrf-2/HO-1 antioxidant pathway expression, increased Bcl-2 anti-apoptotic

protein expression, and down-regulated Bax pro-apoptotic protein expression. In conclusion, sacha inchi oil demonstrates cell

protection by mitigating oxidative stress damage and reversing apoptosis. Its mechanism may involve enhancing the Nrf-2/

HO-1 antioxidant pathway and regulating apoptosis-related protein expression.

Key words: sacha inchi oil; Alzheimer’s disease; antioxidant; anti-apoptotic

Fi] /K 2% 9 BRiE (Alzheimer’ Disease, AD) & —
P W E NS IRAT M, B RTREE
ZHRE, AD BRI EAR EF. BT HA R
HERE, AD C&a Nt It B E R .
faait, st FHBIAIE 3000 5 AN#EE AD, 15K
K 20 FEXAN T RE SR £5" . AD KB
S FEUEE AR [0ICAZ 88 70 TR 50 28 0E
DA e W IR e 15 455 22 77 [0 PRI, 3K J 8] 4 42 24
0 LRI TG AU S D R A, e S
ZRAGIA A S HA . HETRF AD % 7% ML)
TSR EA TR TI E W, BORRAT ) JLRME U A FE vE
MFERTA S H (Amyloid Precursor Protein, APP)
WKL p- Sk FE R (B-amyloid, AB) FEL
(PR EE B 1, tau FCE BRI R AR TR AL 1 S 1 A
S A YEgisE (Neurofibrillary Tangles, NFT), LA JH
B B A 2235 R AR A5 . S N B 10 2 S B 4
TG E B R, X RN AS VIR TE A
WP FEE HERRE AR, SHRERARD)
e B ARACIET LA B L Ath S (0 26 A S B RS BT, f
A FEMA TR R E R T B, MGE
A LA 1 AT RE S 2 AD [ BB T T ).

[ S L A I o T N a7 N M A =l
(Polyunsaturated Fatty Acids, PUFAs) 5 KJx&E 5
DiReE B E VIR, W fik B #h &858 i ) f& ek, 1
G R B 2L R &Y. ST B,
T RS K B N AR SR 1) PUFASs R 8 1R 4 1 2% i
AD BRI, X685 PUFAs 1 R IIHT A
e a2k Bk, 1E— LA ST 7T th B R,
2 AR N T & & PUFAs 66 5 BB 6 2 35 PRI
NI RS RS, AR T PUFAs ¥ 76 I # &R 37 )
R, ISR T T R E & PUFAs AHSS = Al
RE A2 AR RIGIT AD W EZHREFT 7 [

% B B (Plukenetia volubilis) J& — Fp J& 7= T
FAE ) REREHEY), TE 2013 SE B L R8T 2R &
o VR —FhRHEYD, SR FRh T R S
AR 2 MO AR 2 R8s 5% TR S 2 ISR
ERCHIRH M, HAKRZ N 03, 0-6
M -9 ZAMAMITR, AAYEAER EFEZMPiA
WEFRSY . BT R RN, SEBER MR s
NN AR R R0 a R 1 o /B & AN W B SR
BLEEN, HH A SE R R AT AD BB AR EL
o AT S AR SRR XS Afsss V52 [ AD
AV Mg SH-SYSY MRy 1E R, LU & ¥ B 2%
fik AD HI7= 8, FEAHANAE SR R AL B 8 SRR .

1 MRAEE
1.1 #5008

F R R, HH AR AV BOR A BR w] N
NP2 BN B R 4 B Ak (SH-SYSY), i AE/R 4l
VRS R AR (185 : SAC0350) 5 Afssssr L
B IR AR AT (185 . A800621, 4l
FE: =97%) ; MEM/F12 JERE R IR0k dF b 75 2 5k
iz (Nonessential Amino Acid, NEAA). 2% 5
YV (Phosphate Buffered Saline, PBS), R i 5§
EmBHE AR AR ; G4-ME (Fetal Bovine Serum,
FBS). H#i% 2 (Penicillin-Streptomycin, P/S), %%
BRI R AR AR s EPE% (Reactive Oxygen
Species, ROS) & M| ik 77 &+ ™ = ¥ (Malonic
Dialdehyde, MDA) il i 71 & 8 %A 10 4 B AT

(Superoxide Dismutase, SOD) Al i 7 &, FRlE
FCAE TREWE S P s ZRRLARJEE AL A7 (Mitochondrial
Membrane Potential, MMP) 7K P-4 55 & . BCA
EERENE NG, BEEA REYHE AT

13



MK EmBHL

Modern Food Science and Technology

2024, Vol.40, No.6

CCK-8 4oy sk A&, aaEsEmar.

Varioskan TM LUX £ I ReBARX, FEER K /K
B (HED ABRATR] s TCS SP8 Bt R AWt
TIEE, ME Leica AF; AHTRF, B RE
TAER) s AMIEIR S IR, LT BT A
%] BD FACSCalibur it U4H M, 53 B2 y7 43
HIRAA

1.2 SLE %k

121 fmfeddi

SH-SYSY 4 77 T4 e se i drdkr, 159
RN 37 Cy 5% CO,o B R B H B TR E 2 41
J % B AL B 70%~80%, HEATAEANEE IR, EHA T
X HCA A B 4 L BE AT SR

ABss s SR &S IR SCIR™ 15 20T, A
ERE . FEHEFRIL 1 mg ABasss, N 1 mL 4
K, BEHIAK 1 mg/mL BRI, BT 40 R
R R IR 72 hy, BREZIVE Absas FERE, JF
i 7T —80 CUKAE & F o 73 AIFRIPUGS B 5T & 11 2%
FREAR I, NN 150 L 22 — HIEEAR (Dimethyl
Sulfoxide, DMSO), LA 5¢ 4= 3 % & Fic il B 0. S
10, 20, 40 pg/mL HIRTRIKRE, BRI . SHE
1 TR, FHREANNELL.

F1 SHEAREXRIRE
Table 1 Grouping scheme and experimental procedure

2529 7 AR TA)

B %5

TR 40 NC —

AL 28 AD 25 ug/LAB, ¥EFATIE 1d

Ey S 8 10 25 mg/LAS+I0 pg/mL EER W,
10 pg/mL ¥ARATE 1d
EY < .8 b0 25 HE/LAS20 pg/mL £FR R,
20 pg/mL ¥EIRetE 1d
R 40 25 HE/LAHA0 pg/mL EiER,
40 pg/mL 3T 1d

DMSO #1 D-i\-/iSO

E —AHEFIRIR,
1.2.2  CCK-8i% M % 4m s 78 %

ABysss FRAEH E A FREMBESR 0. 20, 40,
60. 80 100 pg/L Myl I EE, FMERMAKER 1.2.1
(77 IR EL ), B Ak X E A K I Al B B AT 96
IR IR, ZIEE 1 2B 100 uL _EiRE
T E 24 he F2 G0 Ed ] CCK-8 TAEWR .
WE NG, AR LB FREEIFH AR PBS i5 5t

150 uL DMSO, & #8¢7d 1d

14

WUk, B JEIIN 100 L CCK-8 T AR, 78 2 ffn &2
FAHIRE 4h 5, 76 450 nm AL E S FLIE L R
R sE R SR A I

4,4,

D= x100% (D

2 0

KF:

D——ma3gsa %, % ;

Ay——REH %A A CCK-8 TAEREAE;

A ——AH k. miEAe CCK-8 TAERE TR,

A, —— e ik, AH mitfe CCK-8 TAE R 49K
123 #BfROSM 2.

7 ROS WA & Ui W45, F MEM/F12 5597 5
P92 e 484t DCFH-DA TAEW. WE &R, Ik
LM YIIE, M 2 mL # B 47 if) DCFH-DA 1.1
W, EYNME TR NI E 20 min. BHE LSRG, N
AN MEM/F12 55 78 P vk =, K i U4 i R AE
BRI 488 nm, KT AN 525 nm AL 5E 2
SR
124 mIREMELHREOLENE

WES R A, WL FIER, LA 1 mL
PR, ZLAE 40 min, N PFTH AR RS R A
7 380 0 P R A AR o AR ) 5 i B N 4 e
W MDA. SOD & & .

125 e AR B ALK 2

M ss RN E, MR R . KRR &
YLEAAS, FH JC-1 5002 A PR R AR B s o SR I
AN A AE B P K 490 nm, KK N 530 nm
ARSI JC-1 FAA s FEWUR I 525 nm, KGR
590 nm AbAEI JC-1 AW
1.2.6 Western blot

A R 7 A U B R AT B R R DA R EE
$2HL, H SDS-PAGE #ti LK 77 B 8 5 ¥ Ho e 7%
% PVDF i E, FFIIN =5% I B g 4= W5 %t P Ak 22
1 h. H PBST Wit —dif5, f£4 CTHEELRK.
BEW G, H PBST YA PBST # i — ¥,
75 T I E M E 90 min. 9% & 45 95 FH PBST 22
MO BER, H ECL RO E R E 1 min, 1£
BRI 2 B . DL B-actin AN Z, H Image
T BRAE XS A% K A AT HAE AT
1.2.7 AKX @I AN % fn o H = %

fifi Fil Annexin V-FITC/PT 21 Jifg 978 T A& I 38 7 &%



MK BERBHL

Modern Food Science and Technology

2024, Vol.40, No.6

BEATRN . AEZHRRUTIE NN 500 pL 1X Annexin V
buffer H &4/, P50 5 uL Annexin V-FITC Fl
5 uL itk e Je i, RRIRS), fEEIE TR
H 15 min, {7 AZATEI .
1.3 HAEAE

181 FH Tmage J 546 B R b 2k ol o 5 % 2% 5 K
JEAE 4T 53 #7, (i GraphPad Prism 8.0.2 #4754t 1t
YN, FRRIR R T 2240015 Tukey #6550 7233E 17 4 8]
Phfe, SO0 B LA 3ME + bR EROR, S
HILEL: *P<0.05, AZER; **P<0.01, ZRFW#E;
#£P<0,001, ZFWEZE, 525 A4 "P<0.05,
HE5%, "P<0.01, ZREE, "P<0.001, %7
e, BT sSCiiEE =K.

2 FER57R

2.1 CCK-8ll & & 25 4 it & ik J& %t SH-SYSY
= B

1.51
X LOF £ *%
-M-\- sk
= :
£ 05| o,
L
0.0

0.60 6.25 12.50 25:00 50I.00 100.00
ABFEIRIE / (ug/L)

1 RERERE AB.s:s 3T SH-SY5Y 4iAE S1HI 2200

Fig.1 Effect of different concentrations of Af,s ;s on the

viability of SH-SYSY cells

1.5
T I
s — §;<§
3 — o
E — -
= -
— 7
: — 77 N\
40.0 20.0 10.0 5.0 2.5 0.0 DMSO

2T SR TR VRS / (pg/mL)
B 2 REFTE K E E R DMSO *f SH-SY5Y
R iE SRR
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