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Abstract: Objective To investigate the in vitro antioxidant activity, cytotoxicity and neuroprotective effects of the extract from
Cornus officinalis kernel. Methods The extract was prepared by ethanol reflux extraction. The antioxidant capacity was evaluated by
2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging assay. Cell counting kit-8 (CCK-8) assay was adopted to detect the
cytotoxicity of the extract in PC12 rat pheochromocytoma cells and RAW264.7 murine macrophage cells. Parkinson’s disease cell
models were established by treating PC12 cells with 6-hydroxydopamine (6-OHDA) and rotenone, respectively. The
neuroprotective effect was assessed by detecting the expression level of a-synuclein (a-syn) protein. Results Within the concentration
range of 0.125—4.000 mgemL "', the extract significantly scavenged DPPH radicals in a concentration-dependent manner, and the
maximum scavenging rate reached 73.20%. Cytotoxicity tests indicated that the extract showed no obvious toxicity to RAW264.7
cells at 2.5—400.0 pgemL ', and the cell viability remained above 75.2% even at 400.0 pgemL '. No significant cytotoxicity was
observed in PC12 cells treated with 2.5—80.0 pgemL~". The extract at 5.0—25.0 pgemL ™" significantly alleviated H,0O,-induced
oxidative damage in RAW264.7 cells (P<C0.01). At 25 pgemL ', it markedly down-regulated the overexpression of a-syn in PC12
cells injured by 6-OHDA and rotenone (P<C0.01). Conclusion Cornus officinalis kernel extract possesses favorable in wvitro
antioxidant activity, high cellular safety and obvious neuroprotective effects. This study provides experimental evidence for the
development of neuroprotective functional products using Cornus officinalis kernel.

Key words: Cornus officinalis kernel; antioxidant activity; cytotoxicity; Parkinson’s disease cell models; neuroprotection; a-synuclein

Ca-syn)

111 2 B (Cornus officinalis Sieb. et Zucc) Ry & H e SRR A A TAEY) . 20234 11 ERK T
2 WAL GE I 256, F AR A4 LU R (B TG L i VA5 AR B SRR B EH R RS KA A
WX Ry 3, BT S AE 7 KB OB LA TR R R R 2B E A e B e R B R 2y
M H s, a0 H 2 8 R R 1 T [E] A

Wo# B 8 :2025-12-21 o e e .
BETE U T 2025 ST i RRHIOGTE g, 0 SRR R T OB 8
2025SKITHO04) LU 28 B A R A B L H A o 5 SR 1 22 T Ak 1

http : //xbyx. xjtu. edu. cn



72

WAL Ze s 2026 4E 9 H %414 % 5

I T I B 3 577 X 28 B T4 55 A AR 0 7 ol A R

R BEAT SR, IR N A Hh2 EE
T2 VL J5E 1 245 FH D380, e PR ) G O R PR G
Ji Ul T AR AE BRI, N D S aE T AR . ARk, 1
R BURA 0 25 N (62 B 52 BIRHIT UG T o BUA BF
FEUESE , AR BORAZ 5 2R P AL~ Lo A A W B 25 57
RME AR R (25%~40%60) 7k 35 i 2 A 45 4 o
T80~ 1205 F P v 5 W AR A R S P 3 P B
W BT B BEIE 92 B A B AE p  R E Y B
FOR TR AT A W0 B o B 09 1L e o 2 125 o

M A 1S BRCIR S T, 0 < R A BRT 2R ¢ T R
2 R AT PR Y 42 Bk RO R BB AR BT
1M BE A e R 36 75 24 0 3 3l A A6 A 0 0 B — i
i it 375 5t AR A I il A R S 7 Y 3 A [ e, i
MR AR 7y v T e 22 B v A2 W R T RE i S 2 gk
V25 o AR ST LB BTG 1 4 8 2R A AR U O BF
TR, RGN H SN PTA A IE P A0 A 2
P e A 22 DR 3P S50, R WD A T 2 B R A Y 2
PN E, B 75 52 BURAZ 2 5 BT IR A9 (B AL R, o8
L2 B 4 8 7 oMb i 5 () IR g ot 28 A7 P B 11 K 9%
25 Wy Ik A B S 0 40K Al R 1k KA, Bl O b IR 24 B

(V-3
1 [ EHH
L1 ME

FV3000 24 3 5 A8 W {458 C FAS BB B2 40 iR 5 25
#5371 8 CO, H A8 J7 46 (€ [E Thermo Fisher
Scientific A7) ; TGL16E £ & 2 & ¥ il i 2 U B O
PLOR DB AU A BRA F) s VGT-1860QT AL
BB VERL 2R [ 48 88 75 B A PR /) s MZJ250 24
L Bl LS B FE AL COR 8 2246 A S AR AR A 7))
RE-201 Y Jig % 78 K AL C RS AL A R A w5
Epoch ! Z D) RE R AR A (35 [ BioTek 23] ).

1.2 &K%

WA BT H B VY AR 2 AR L 2R B RO & A R
AT G ROl B AR 27 B vh 24 88 5 2 X SE TRl 4
SE BN 1 2 BB W) 1L 2 B8 Cornus officinalis
Sieb. et Zucc. W T4 LR I, N IE S 285
3t I A (dimethyl sulfoxide, DMSO, it = &
D2450) . 4 il it %5 ik 7 & -8 (cell counting kit-8,
CCK-8, 4t 5 2 SLB20240315) .47, 6- — k& -2- 7%
FLW| Mk (47, 6-diamidino-2-phenylindole, DAPI, it 5
4 DAPI20240218) . 2,7- & % 6 & = 4 M B
(2, 7-dichlorofluorescin diacetate, DCFH-DA , it 5~
DCFH20240110), ¥ { b 503k £ R A BRA 7 5

H A F (S P0126-20240320, |1 28 7= K AE Y HL
RARA T ;6-F 5 2 U [ 6-hydroxydopamine, 6-
OHDA, it 5 > SLCH20240308, 74 #% ¥ W fit i1 25
C R F 5 A RA A ] R %030% i A A &
(hydrogen peroxide, H,O,, #it %52 K1.20240225, % #f
WA AL TARFH )31, 1- 3 -2- = Rk (1, 1-
diphenyl-2-picrylhydrazyl, DPPH, it 5 S M20240310) |
o B i (HIE5- o8 R20240115, BT 0 50H 95%0) , #4116 H
g 2 e A AE B4 N FD IR 4R I3 (fetal bovine
serum, FBS, % 5 4 04-001-1ACS, LA {4 4] Biological
Industries 23 7 ) o

1.3 S£kh@mie

/N BUCRAR I AN i RAW 264, 7 K BRI 4% 21 Jifg
o PCL2 4 M bk , Y900 B v B2 B b 15 48 A % .

2 HiE
2.1 LEFERBIERR>GIRR

Wl 4 B3 R AR R AT R R AR B, SR T K &
it Sy 42 B AR L 80 “C Il gt 48 JC 3 9K, A YR 2 MU [1] 2y
2 he B IR ORI 1L 08 | U8 VR 28 e i 25 R AN
JEW 4R ¥ R TR 5 AR A L 2R B R AR Y T
DMSO Fe i it 25 W, 52 56 Fi ML 498 75 5K i B 22 A0 1 5
HEE ., WE 1,

2.2 LEERBRERYDPPH A - A FRi N
]

K H DPPH [ H JE T8 BR 5 P A 1l 26 B A% 4 i
Yy ST EARTE PR o 43 S HC400 pl 5T k3 45 )
9°0.,0.125.0. 250.0. 500, 1. 000, 2. 000,4. 000 mg*mL "
R L 4 B SR A% 4 IO R BV UL 40 0 5 400 pL R
fic il /9 100 pg-mL'DPPH H BEE IR 2] 8 bR
SEWIMA 96 FLAR L, 37 °C WEOGIE KT L 0 0 T
0.5.10,30.60.120.,240 min M %E 520 nm I K Ab 1) 1%
JEECAE 15 DPPH H i 3L k% . DPPH A
BRI =[(A,—AD/A]X100% , Hh A,k
WG WG, AR 45 BT 5 A IR S
2.3 LRI R AR B R A 6 ) T

K JH CCK-8 15 M 5 1 28 53 R Az 42 iU Xf PC12,
RAW264. 7 4 M i 3508 PPAL AR SN e k.
PC12 . RAW264. 74113 LA 1 X 10° 4> - £l " A %5 B 4
FiF 96 FLAR T, I A S R FRUA 850 10 %6 i A 13 7 %
/B R YU AT R AR 8010 DMEM K 3%
HUEFITC EERBAESY COLHFMI T i
oo 4N M NG BE S, RAW264.7 40 g 44 F 2.5~
400. 0 pg-mL "B B i vk B PR HU AR B L PCL2 21
125 T 0~80 pg-mL ™' Bh B BT Wk BEFR B b 3 . 4%

http : //xbyx. xjtu. edu. cn



WALk 20264E 9 H 41 oS H

73

2 5 CCK-8 32050 & 15t W1 45 I A T AR, A 450 nm

WA AE By W e B2 TR AR A R 0 T A [R5 A vk

TE AL ST D U Sl 5 B 3R e 4 48 5 AU RE il 5 C. T DMISO 35 A T i) A 41 50 ik #6588

Bl 1 LZREE R AZE A S R EL

Fig. 1 Extraction of active ingredients from Cornus officinalis kernel
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Fig. 3 Cytotoxic effects of Cornus officinalis kernel extracts on cells (n=5, 2+5)
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officinalis kernel extracts at different concentrations
3.2 LERRBRBRGG @I E S E AR
TE 2. 5~400. 0 pg-mL " B W BN, &1l
2 08 AL SR U A FE RAW 264, 7 41 I (9 77 1 % B A
AN E L MH R WL WY T R, T WY S 40 R 5 2
R TH R & 400. 0 pgemL I, RAW264. 7 41 Jifd iy
A6 R YERFAE 7500 LA b RO X RAW264. 7
AN BAT B B A A . X T PCL2 4, $R R
YIHE 2. 5~80. 0 pug-mL ' v B Y0 B N, 40 I A7 1%
R DLW W R AR, 4 vk B2 15 3] 200. 0.400. 0 pg-mL ™
LN 1R Ea TR T A o NS S

WHEZL S 10 20 40 2.5 80 200 400

150

=100

AT G 5

50

H.O, 755 RAW264. 7 41 i 546 11 17 , £ 7 20 it A7 0%
o, Hodh 2500 pgemL! O e fE MR R Bk E
LK 4.

i i ROS 9806 a2 1 45 5 W ow , HLO, 35 1 A5

http : //xbyx. xjtu. edu. cn



PidbZise ek 2026 4F 9 H S 41 4% 5 5 M 75

IZH RAW264. 7 41 ROS K 2 | SF Yo% 658 i il a-syn S5 TR R PR 4 TT e 2 h R A J Y

h160. 35 AU, & 3 i T4 FE AL FBI{E.(26. 70 AUD . SRR . WLIE 6.
25 25 pg-mL L ZR TR AL S YY) TR B ARG T
41, 4 ROS - ¥4 5¢ o JE % &5 21. 97 AU, 5 %) i 150 =
HITAL(22.08 AU LA % R TS5 E X, AR T
HARTHALAE . RS2 1L 5 B R A% 7 B T A S Sl
8L B B 5 5 ROS 35 B 77 A=, 5% i 40 i 4804k 46t 1
o WK S, i‘i:
3.4 LA RBERRSIH EEASFPCL2 W e
a-syn ¥ 5+ H & ik

TBEDICEE R o, AR T AL PC12 ey .'J;,|; L
Y a-syn £ R IK A B2 T, PO E L% 8 SR (g mL)
102.51 AU & 1 4 85 A 32 By WAk 3L )5, B ALTG T X B AR, P<C0.05; SR 2 L%, 7 P<<0.01.
IT AN a-syn 25 17 ¥ 98 658 B % 51. 76 AU, B4 WLEHERZERY H0,ES RAW264.7 A K5
BRI EIH . XA 5 X BB YT A a-syn #M (n=5, x*s)

FHHRAK TR LE RG22 N, ISl % Fig. 4 Effect of the extract on H.O;-induced RAW264.7 cell

BOR AR B BA B4 i 40 Mg 22 2k, HL T o

o R4 L] FELRITEYTEH Xif BRI A

25 pm / 25 um 25 pm 25 pm

viability (n=5, F=+5)

DCFH-FITC

Merge

FE AL I ZE B A R IO X HoO05 5 RAW264.7 41 ROS A2 By 5200 3 B. ROS /K5 1 43 #7 o 5% AL H 8, "P<C0.05; S5 4%
RIZH b8, "P<<0.05,

5 ILFEERZIRIY T H.0215 5 RAW264.7 A ROS £ B K& (n=5, x*s)

Fig. 5 Effects of Cornus officinalis kernel extract on ROS generation in RAW264. 7 cells induced by H:O, (n=5, =)
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Fig. 6 Inhibitory effects of Cornus officinalis kernel extract on rotenone-induced abnormal a-synuclein expression in PC12 cells (n=5, T=+s)
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Fig. 7 Inhibitory effects of Cornus officinalis kernel extract on 6-OHDA-induced abnormal a-synuclein expression in PC12 cells (n=5,
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