HH 2 BT I <6 0 S 2 LA 1 Wk ) 52 i

BEF",EEE, THE K B(LRAAZFEPCER/FHTFCERWEAM, WA FH
266042;2. BE RS FHFCER/FETECER AR, LA FE 2660423 FHETEAARERHE
AAL LR FE266000)
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i E BA KA TAECHNER)HETRG — B E 6 R 9 %8 (AMPK)//H 534 F # F & ¥2%& & (mTOR)/UNC-51 #
B 1 (ULK 1) 4% 5 8 553 b & A 9% (PD) 28 IR & AR B "2 69 % v, R 3T 32 25 5 & PD w9 AR R ALkl . F33% B 100 wmol/L 4% 1-%
H-A-3K kg & F (MPP') 4 72 SH-SY5SY 8/, 24 h AM 3 PD 4m Ao AL A | % PD AL A 4m i, 4 A B AV 20 (PD 4 ) fo NEFAK 7P L &k E
4 #2 48 (NEF-L \NEF-M \NEF-H 41,2.5.5.0,10.0 wmol/L ) VA % NEF & 7% & +AMPK #74) 5| 28 (NEF-H+Compound C 42, 10.0 wmol/L
NEF #= 50 wmol/L Compound C) ; 7 B & £ MPP* \NEF 4 32 ) 4w JAf A7 3t R4, WA B 20 4m R A ARTY 25 Mol 2L A k308 A
EE TR KRB AL T, B R K G B 3(Caspase-3) L F A8 £ & G 1 324% 3(LC3) Beclin-1 & & ¢ F A KT, AR
mTOR . AMPK \ULK 1% & #9 B B2 ALK T, 458 5 PD 4Art4k ,NEF-L \NEF-M NEF-H 28 20 it @ "2k 01 238 %, I Az A T 5,
A& % LC3-T/LC3- 1 \Beclin-1 % & ¢4 % ik #= AMPK \ULK1 % @ ¢ B8R ALK - 35 2 F - % 2% L3, 78 = & Fe Caspase-3 .p62 &
& #9 % 1k & mTOR % & #9 BB ALK T35 B F Ak TR, B L s &4E A 3% 2R B AR B (P<<0.05) ; Compound C At % Fi% 4 5
R NEF ¢ ik 2 &4F A (P<0.05), £5if NEFidid b8 AMPK ULK1 % & #9858 407K, T mTOR & & 69 B8R ALK -F A%
HE PD AL 4w B 0 5 50K G o, A 36 2 LR T, AT K ARAY 22 tm BELAR 3 AR A

XER TR SR A AR XK A % ; AMPK/mTOR/ULK 1 42 5 18 %

Effect of neferine on mitophagy in Parkinson’s disease cells

CHEN Cuiging', TAN Chenchen', WANG Diancui’, JIANG Min’ (1. Dept. of Neurology, Qingdao Central
Hospital, Rehabilitation University/Qingdao Central Hospital, Shandong Qingdao 266042, China; 2. Dept. of
Hematology, Qingdao Central Hospital, Rehabilitation University/Qingdao Central Hospital, Shandong Qingdao
266042, China; 3. Dept. of Neurology, the Sixth People’ s Hospital of Qingdao, Shandong Qingdao 266000,
China)

ABSTRACT OBJECTIVE To investigate the effect of neferine (NEF) on mitophagy in Parkinson’s disease (PD) cells by
regulating the adenosine monophosphate-activated protein kinase (AMPK)/mammalian target of rapamycin (mTOR)/UNC-51-like
kinase 1 (ULK1) signaling pathway, and explore the mechanism of this drug to improve PD. METHODS SH-SY5Y cells were
treated with 100 pmol/L 1-methyl-4-phenylpyridinium ion (MPP*) for 24 h to construct a PD cell model. PD model cells were
divided into model group (PD group), NEF low-, medium- and high-concentration groups (NEF-L, NEF-M, NEF-H group, 2.5,
5.0, 10.0 wmol/L), and high concentration of NEF+AMPK inhibitor group (NEF-H+Compound C group, 10.0 pwmol/L NEF+50
wmol/L Compound C). The cells treated without MPP* and NEF were used as the control group. The ultrastructure of the cells in
each group was observed; the amount of autophagosomes, survival rate, apoptosis rate, mitochondrial membrane potential, and
the protein expressions of Caspase-3, microtubule-associated protein 1 light chain 3 (LC3) and Beclin-1, as well as the
phosphorylation levels of mTOR, AMPK and ULK1 were detected. RESULTS Compared with PD group, the amount of
autophagosomes in NEF-L, NEF-M and NEF-H groups was increased, and membrane potential was increased; survival rate, LC3-
II/LC3- 1, protein expression of Beclin-1, and protein phosphorylation levels of AMPK and ULK1 were significantly increased or
up-regulated; the apoptotic rate, protein expressions of Caspase-3 and p62, and protein phosphorylation level of mTOR were
significantly decreased or down-regulated, and the above improvements were in a dose-dependent manner (P<<0.05). Compound C
could significantly reverse the above improvement effect of high concentration of NEF (P<C0.05). CONCLUSIONS NEF can
promote mitophagy and inhibit apoptosis of PD model cells by up-regulating protein phosphorylation levels of AMPK and ULKI1,

d down- lati tein phosphorylation level of mTOR,
A RSB &6 B2 DA RS 501 H (No.2022-WIZD056) and down-regulating protein phosphorylation level of m

* FE—EE EIREIN. HFFE 1 AR E-mail: oewms6@,
163.com . .

B BISMEE BB, BISCE  ENR . Email iskwig  AMPK/MTOR/ULKI signaling pathway
163.com

thus playing a protective role in nerve cells.
KEYWORDS neferine; Parkinson’s disease; mitophagy;

WEZGG 2025 4R 36 4557 2 ) China Pharmacy 2025 Vol. 36 No.2 197 -



A4 %)% (Parkinson s disease, PD ) &4 BKEH % L
PP AR AT PR B , A R AR NG 600 5. T
AR N DA K, PD &R B W It i, Ho il Sk iy
Lk 3 AHRIWE R 2 J7 3 BR™Y. PD Ji AL
Bk H iR B2 ke, L I PR LA 2 3R % 5
Z iz gE R IR RN ; teAb , AR iz SR AE PD
S PR R L LR HURIA T o0 i | B AR AN AL |
IS H BT RERER"

HI 635 0o (neferine , NEF ) & ME R B B AL
B kAR WL o, AR PR PR PO R
I = (1WA S 71 (18 A AR TN 1WA Y T < SN & S G 3
ZFP IV CON T GO AR IR )
M ZRAE NEJEFBE AR 2 S5RE AR HlE B, NEF 1]
38 ) PELBTZ K kB AR 5 5% R I IR Z B S0/ i
JT AN BT A, 2 T 00 0 P 22 SAE , X PD /N UL —
FE R PRI VR R A EAR AR FHAILH 9 A58 205 4

WFFEFR Y, F R 10 T A I R AN AR5 20 B RS S Y
AW)E R AT RS PD R L A EE B R A iR
HF — W 2 1% 1k 19 25 11 34 % (adenosine monophosphate
activated protein kinase , AMPK)/MHfi FL 2l 85 1175 = ¥R
FH (mammalian target of rapamycin, mTOR )/UNC-51 #f
8 1 (UNC-51-like kinase 1, ULK1) {5538 #% 5 11
TAASG, o, AMPK Ry R BEORST I 22 28R S A R A 1
A, 2 T A AR A S SN 1) O B i AT SRR
n] H %5 2 L mTOR & & % 1 (mTOR complex 1,
mTORC) {53 B (47 T 2043 , NI 33 mTORC1 %
PET I, 982> mTOR (3535, 7 1 A9 mTOR W) A 3 iaf 7%
R AL AR (i ULK L 36 AL IF 2 i A s A A= Hindii, )2
AN T 3 i S AMPK/mTOR/ULK L {5 538 i i
M, AT S35 BT 7R P U SR A DG B4 43™ . {H NEF &
75 fil 1% 3 1 5 AMPK/mTOR/ULK L 553 4 o 52 1
PD 4i il ) 2R IR [ W v ANTERE . b, ARG LT
AMPK/mTOR/ULK 1 {5538 % , ¥ 5 #81:) NEF X PD 4
U2 R4 B W52, 5 7E A [ B NEF 80 PD r9AE H
Pl A2

1 ##
1.1 FENE

A 5% T F 32 A 4% £ 4% GENios Plus % i b [
( B AR 7 AR 3 3% A= 9y B 47 B2 7)) L Forma™ Steri-
Cycle™ 1160 % CO. 15 7 4 #l Talos L120C TEM % % 5f
4% (22 [E Thermo Fisher Scientific A7) .BX51 #%¢ 6
358 ( H AR Olympus 28 7] ) , FACSymphony™ A5 %l i
A MIAL (3% E BD 23 ) ) . Tanon EPS 600 % H k1% ( |
1 RAERHE A RATR]D 4,
1.2 FEHBSIEH

NEF % B8 5 (4145 SN8050 , 4li i =989% ) W 1 b 52
3 FRHE A PR s AMPK 41l 571 Compound C 119 % 18
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il (65 HY-13418A, 1 99.91% ) | 1- F JE-4- 48 B g
¥ (1-methyl-4-phenylpyridinium ion, MPP"; It 5 HY-
WO008719, 4fi i 99.94% ) ¥4 F 3% [El MCE 2 w5 4 I b
K45 H B 3 (Caspase-3) | Wi ik ft. AMPK (phosphorylated
AMPK, p-AMPK) . #f 2 {t mTOR (phosphorylated
mTOR, p-mTOR) \#§i&fk. ULK1 (phosphorylated ULK1,
p-ULK1) ,AMPK . mTOR ,ULK1, Beclin-1.8- L 5l & [
(B-actin) FUAR AR i ALY BRI 0P fe e e BR AR
H G 9t .DMEM K5 7%k ({55351 MA5-45039 \PA5-
104982 ,44-1125G . PA5-78249 . PA5-105297 . PA5-34663 ,
MAB5-32699 , PA1-16857 . PA1-183 . 31460, 11965092)
W | 2 [E Thermo Fisher Scientific 23 &) ; % i p62 | fi i
AH R 1 1 5% 3 (microtubule-associated protein 1 light
chain 3, LC3)HT{A& (L5535 4 ab109012 . ab192890) #
% [ 32 E Abcam A ) ; Annexin V -FITC 41 Jitd I8 146 ]
& (L5 WKB04) W A Jb 5t B S R A B A 5
PAPHi#E e ) i (monodansyl cadaverine , MDC )7l & \ £k
A 5 Ei 57 A7) & (FtE 5 43 ok €3018S .C2006) #4911 A
A RAEYEARABR A,
1.3 4HAw

N2 B 20 95 40 D SH-SY5Y (415 SNL-092) Ity
H 20 BAHE AR A F
2 Ak
2.1 SH-SYHY #atEsR5 PD A4S B 2 3

HUSH-SY5Y 4, 76 % MUA P T 3% fR K
il G 28 80%~90% W A 7505 . HU 38 SH-SY5Y #fifif1,
FH 100 wmol/L () MPP'i5- 5315 9% 24 h, LK EE PD 4 5t
AL MTTIEREIN 25375 55 1) A0 A7T5 R 3 1E 40
i 2RI, DU U EH PD 4 RS TR AA EE R )™
2.2 NEF TR E ik

WA AE G SR BT S 06 45 5 KA s D 1) PD
5 T50 240 Jf P A [) 9 B2 19 NEF (0. 1.0.2.5.5.0.,10.0.,20.0
wmol/L) Zb 2 24 h, 53 B AN il MPP" \NEF (15l 2H LA ke
AINZsHy AN as (4, A B E 6 N EfL, AbFE
J&i , FEFLATMOIMA MTT %% 10 L, W95 4 h, i — 3
AR AT, FHEEARL T 490 nm 3K A I 6B, 5f:
Fie N 2B A A5 R AR A R = (SRR 4O
JE — 28 FHAWEIE )/ O BRALR S — 28 OB ) X
100% AR F5; 200 BEAF 105 S50 I 235 SR 1k e 0 24 9 T Tk
B TR 855,
2.3 S BSHRE

4 PD A5 U 26 g B #1324 PD 41 FT NEF IS L i
e JF &b 3 2 (NEF-L .NEF-M . NEF-H 41 ) ) % NEF &
e 75 + AMPK 3174611771 40 (NEF-H+Compound C 21 ) , 53 Ht
K2 MPP' NEF b3 (1) SH-SY5Y 40 st BRAH , 4520
#6411, NEF-L NEF-M NEF-H ZH 2143 5 1 2.5,
5.0.10.0 pmol/L [ NEF (¥ BE ARl “2.27 101 T 45 1% &)
Qb3 24 h, NEF-H+Compound C ZHZfif1 ] 10.0 pmol/L (1)
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NEF #150 wmol/L ) Compound C""JL:[F]4b B 24 h,
2.4 YHAEIETEAS

SKHIMTT 3G . BOH %04 K3 SH-SY5Y 4l i,
F2 1X 10 /ALEERD 2 96 FLAR I, #52.17“2.37 T T J7 vk
TERE Srd] ARFR . 24 hJE, HU2. 27T vk A 45 2 4
LA AT 2
2.5 HREEBREESIE

K FH 3% O H B K . O B0E K ) SH-SYSY 4
M, i 1X 10" /ALEERP 2 96 FLAR N L $242.17“2.37 T N
ISR 3l 4B, 24 hJE, LA 1500 r/min 5.0 5 min,
WCEE AN, LA 3% 16 T T 11 52, P 28 T TR R4l R A
MR Lt )5, (T FH B S Fe RIS 45 A I R O 2
2.6 #fnEEEEEHRN

K I MDC 4 oy kil . Bt %504 38 SH-SY5Y
A, 4% 5 X 10° 4 /FLAERD 2 6 LAY, #52.17“2.37 T F
IFEETERL A3eH AbFR . 24 b W AN M, F#E R £h 22
MR BE , BN 5 X 107" mol/L B MDC i H], T2 1k
T REGIER 156 min, i FH 20 B LSS L A0 L F
WA (R ER 6 B i AR 0 o
2.7 AFAT R

KR AT ARAG I . B #0A: K 3 SH-SY5Y 4
i, ¥ 5 X 10° A~/ FL4Fh 2 6 FLARN , #%°2.17“2.3" T )y
PR el AbFE . 24 hE SR AN, B R R 2% v
W VE 3, B0, 3 LIH TR, AR G AR i R S
HRIKSNA Annexin V -FITC Z8 4% (PI YLK , T =15 Tkt
JEIEE 30 min, {7 FH U0 2 200 AL SRS 0 45 20 40 B i) 0 121
O, e R TR (PR ST AR 2 R4
A,
2.8 ¢ R SR AL Ak B EB G i

K IC-1FREEAGI . O %A K38 SH-SY5Y 4
Ji, 35 5 X 10° 4~/ FLEERD 2 6 FLIML N, 32 HR“2.17“2.37 T
IFVETERL 434 AbFE . 24 hE W EE LN , T wE R £h o2
MR VE, T 37 ° C R ANA 0.5 wmol/L ) JC-1 #R4HXH
WECYL 0, 1 b WeEE AN, B 20— e DU 2 2 - J 5 F4
S, AT 2O 50 U WL 5 4 i e b AR B Fi 157 1) 722 AR 1
(JC-1 M R, SR a5, R SRR & A B, i
HL A IC-1 A R AW, AT A5, SR A4
hgzfd BT ) o
29 HfEdUET  BEEXEARIERN

K H Western blot i . B 44E K ] SH-SY5Y
YA, 4% 1 X 10° A /FLAEFN 2 6 FLAR N, Fie BR“2.17 423730
TOTEEERE A4 AT 24 hE USRI, SRR T,
R B Je AR M . U PR R S i, UK B S
R B RN W ORI L, TR DUBIE 2R 0 A
PE WS, in A Caspase-3 ., p-mTOR , mTOR , p62, LC3 ,
Beclin-1,p-AMPK ,AMPK , p-ULK1 ,ULK1 ,3-actin —#]
(R B L4354 1:5 000, 1:1 000,1:1 000,1:10 000,

TEZD; 2025455 36 4 2 )

1:2000,1:2000,1:2000,1:2000,1:1000,1:5 000,
1:2000), F 4 °C P E LB VEBRS , In AAER — 5t (i
FELLAZI A 1:10 000) , FE IR FIEE 2 h; PEMES , LLECL
R NA% . 81 Quantity One B 43 H1 4K 11 4547
WK BEAE , UL H & 5 NS 8 A (B-actin) 1Y K B
FoH %R H 8 A A9 28K, 2L Le3- T 5 Les-
[ .p-mTOR 5 mTOR. p-AMPK 5 AMPK . p-ULK1 5
ULK1 1y 3R 35 7K ¥ LU AE 43 5l 2671 1 W36 2 AT mTOR
AMPK \ULK 1 £ H A BE R fL K-
2.10 ZitFEFHE

K HISPSS 25.0 B X B HA TS50 Hr . SLE AL
P x + s TR, Z 411 LR FH LR 20 25 08T, itE—
A LR SNK-g /5. #5367k i =0.05,
3 R
3.1 NEFFHKERIEER

5% R4 (100% ) L4, 22 MPP 375 S 1M1 K 48 NEF 4b
B (4 20 L 04 A7 36 2 [(53.64+5.21)% ] i & [ L (P<
0.05), Z&MPPESIf£4:1.0.2.5.5.0,10.0,20.0 wmol/L
) NEF Ab 385 , 4 J (9 A7 1% 25253 51 24 (56.47 +6.25) % .
(67.19+7.03)% . (79.24+8.18)% . (88.37+9.09)% .
(89.76 +9.20) % ; 24 NEF =2.5 wmol/L i}, )37 25 51| 41 fits
Y FETT R 44 5 2 1 TR 25 NEF A0 BEAY 40 ifs (P<<0.05) ,
H#£:10.0,20.0 wmol/L NEF 4b F A 41t A 4735 R 41 1] He
BESTGIHFEX(P>0.05), T, AL
2.5.5.0,10.0 wmol/L /> J5 225550 NEF 1) T ik B
3.2 ‘mpmiEIAETTL

5 X B2 (100%) L %%, PD 20 4 il () 17 35 =
[(52.79+5.18)%] & % B Ik (P<<0.05) ; 55 PD 41 L 4%,
NEF-L., NEF-M, NEF-H 41 40 il /) £7 7% % [(68.23 +
7.09)% .(80.48 +8.21)% . (89.78 + 9.14) %1} i E T+ ,
L e B AR M (P<<0.05) 3 5 NEF-H 4 [ #% , NEF-H+
Compound C 41 21 Jfd 1) £7 15 32 [(72.62 + 7.35) %] dnb 3
fE(P<0.05),
3.3 HHAEBRESTH

Xif R AN A s B JEASIE R, F EAR R D s 55t
HEZH A, PD 240 P R U0 ) A4 i, b A v s B
Y255 PD 4H H 48 , NEF-L \NEF-M .NEF-H 2H 4l Jitd ) 35
R Th 23 IF R 2 AL, AWK R3S 2 H LR
AR — 5 HVR BRI a3 ; 5 NEF-H 2 [ 44% , NEF-H+
Compound C 2 4 i Py 2 {4 v 25 320, 1 w44 Bl 8 R
Wb, SERLE L,
34 ZHREN EEEHETNK

Xef HE 2L 200 L PN 2 (.5 355, A AR D 5 5 0 IR
20 LA, PD A 4 N s e o, A EARE £ 5 PD
ZH 1L #¢ , NEF-L \NEF-M NEF-H 2H 4 Jif P 45 (0,5 Y6 1F—
A, AR — L B LR —E R
Rt a4 ; 5 NEF-H 41 L35, NEF-H+Compound C 2 2
JE PN SR SIS , A REARR > 25 SR LR 2,
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E. NEF-H#4{ F. NEF-H+Compound C 2
ik HRIA

Bl FHMAMERESHNESBEEEME(BRBRIA

ANMIEERSA R E)

o

D. NEF-M 4

F. NEF-H+Compound C 2{

B2 HHEAMABEEHETHHEHE(MDCEE)

E.NEF-H4

3.5 AT IER

5XFHRZA[(2.28 £0.26)%] HL 5, PD 240 B 1 8 1=
F[(39.72 £ 4.13) %] i & T+ (P<<0.05) ; 5 PD AL LB 4K,
NEF-L, NEF-M, NEF-H 4 40 Jifg #9 #8 1= % [(32.58 +
3.31)% . (27.02+2.57)% . (21.04 +2.10) %] i FFEAE,
L5 v BE AR A (P<<0.05) ; 5 NEF-H 41 HL 4%, NEF-H+
Compound C ZH 41l A (1) 9 T- % [ (30.86 + 3.23) % | i % Tt
= (P<<0.05). #ZHANM I T i =R
3.6 ZHRELLMIARR AL

55 B LA, PD A 40 R 9 4 (6. 5 L350, 21 (58
HE ST, bR K& A5, B IG5 PD 4 LK,
NEF-L \NEF-M ,NEF-H 41 4 Jifd ity 25 (5, 5 G0 55 , 21 (5%
DI, SRR O T i, R i A P b, B Eig
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EARA —E BV EARO a3 5 5 NEF-H 41 [L 4%, NEF-H+
Compound C ZH 2 A L% (B0 I8 , 21 A EIES , k
R R A7, BRI REAIR ., S5 LRI 3,

Xof HRZH

PD 4]

NEF-L 41

NEF-M 41

10 pm

IC-1REY JC-1 HufA HIf

B3 HAMMMEHNEEBATHNEREJC-11RE)
3.7 AT BEAEXEARIALLR

5%F B 2H L4, PD 2H 41 Mg b LC3- T/LC3- 1\ Be-
clin-1 8 [ 1Y 357K P44 i 3% B MIK , Caspase-3 . p62 45 [
2R 7K1 18 25 71 (P<<0.05) 5 5 PD 41 L %% , NEF-
L .NEF-M NEF-H 214 i o LC3- [I /LC3- 1 Beclin-1 £
F Y 235 7K - 4 I 25 T+ 15, Caspase-3 . p62 £ [ B9 3K A
K34t REAIR, HL2 R B AR M (P<<0.05) 5 55 NEF-
H 41 H %% , NEF-H+Compound C £H 4Jfi fifd +p LC3- [1 /LC3-
[ . Beclin-1 £ [ 19 % 3k 7K F- 24 {3 B AIK , Caspase-3
p62 8 1 A9 I8 /K T2 i 2 Tt s (P<<0.05) o 45 2R UL
Bl4.%1,

NEF-H 4]

NEF-H+Compound C 4
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Caspase-3 " WIS SN e e m— 35 kDo

factin S S S GEES WS S D

LC3- 1 e D WD e s a— 6 kDa
LC3-I1 S s s s s s |1 kDa

PE2 T N SR e e e 02 kDa

Beclin-] | MENNEEE S S S B s 02 kDa

fractin | W G SR SR GBS A 2 kDo
1 1 I} v v Vi
T . XFHEZ4H; T :PDZH ; I : NEF-L4H ; IV . NEF-MZH ; V :NEF-HZ{ ;
VI : NEF-H+Compound CZH .

B4 RAMBPET BRBXEQRIEEIKE
F1 JAMRPET BEEXEARELER (xS,

n==6)

413 Caspase-3Bactin~ LC3-TI/LC3-1 p62/B-actin Beclin-1/8-actin
AL 0.2610.02 1.02£0.13 0.22£0.02 1141017
PDY 108 40.13* 0.26£0.02* 0.97+0.09 031£0.02
NEF-L4 0.87£0.08 0.39£0.03° 0.83£0.07 048£0.03
NEF-M#{ 0.65£0.06" 0.62£0.05™ 0.64£0.05™ 0.70£0.06"
NEF-H#| 0.40£0.04 0.85£0.07 0.45£0.04 0.91£0.08"
NEF-H+Compound C4l ~ 0.7210.06° 0.52£0.04 0.71£0.05¢ 0.53£0.04

a: SR [L#E, P<0.05;b: S5PDH 4L, P<0.05;c: SNEF-LA
i, P<<0.05;d: 5NEF-M#H b4, P<<0.05;e: 5NEF-HZH 145, P<0.05,

3.8 #HAErh AMPK/mTOR/ULK] 5 S@BEXEAR
Ltk

5%t B4 b, PD ZH 4f gt AMPK  ULK1 2 1 1Y
WEMR Tk /K - 44 1 2 FA , mTOR 5 (A Y B R T /K F 2.2
T+ (P<<0.05) ; 55 PD 41 [b 4, NEF-L \NEF-M , NEF-H
ZH 2 rh AMPK ULK 1 2 [ R kK3 & e,
mTOR & AR A K T35 Sk 2 TG, L 528 e A e
(P<<0.05) ; 5 NEF-H 4 H.%% , NEF-H+Compound C Z1 4|
Jitl H AMPK , ULK1 & 4 9 B iR £k 7K SF 2 5 25 BRI
mTOR & A B8R 1L K- 835 7+ (P<<0.05) . 455
5.2,

PAMPK | MR s g S a0 D2
AMPK S GEED GEED TEES SR an <D
PULK] WS s S— — S s [0 kD2
ULk W S S - D
p-mTOR 0 R S s oo s 280 kDa
mTOR W S S S S s 230 kDa

facin| WS S IS SIS S e (Do
1 1 I} \Y v AU
I . XFRZH; T :PDZH ; Il : NEF-L4H ; IV . NEF-MZH ; V . NEF-H#{ ;
VI:NEF-H+Compound C# .
El5s &AM AMPK/mTOR/ULKI {5 & i# KA~
ERRIEMNEIKE

TEZD; 2025455 36 4 2 )

K2 H\AHMBEH AMPK/mTOR/ULK] {5 S 1@ BKHH%
EARIELB (x5, n=6)

e p-AMPK/AMPK pULKI/ULKI pmTOR/mTOR
TR 0.91£0.09 0.86+0.08 0234002
DA 0254002 0.2040.02° 0.89+0.09°
NEF-L4 0414004 0374003 0.73+0.06°
NEF-MA] 0634005 0.54£0.05 051£005
NEF-H4 082£0,07+ 0.76+0.06 0.3240.03
NEF-H+Compound C 41 0.56+005° 04240.04° 0.60+0.05°

a: 56T IR FbAs, P<<0.05;b: 5PDZH A, P<<0.05;c: 5NEF-L4L L
#,P<<0.05;d: 5NEF-M4 14, P<<0.05;e: 5NEF-H4] Fr#5, P<<0.05,
4 it

PD & 95 K, 52 R 1 T 29% & AF N B AR T R
S BFFEAR H PD R 28 g B2 R A 2 2 v 2 LB
REFZTT I AT IE 28 PR I S IR 2 28 AR 2R
HFF A RREN a- 2 il i 1 (H SNCA FEH i
i), DT 5 B R SOIR AR 8 AR PEN S B IR YT O i
Al DLZE i PD BB A RE R | (EAS BB BH 1k 5993 i7F e sk
WA RS PR, SR B 25 X F PD I IR
IRIT B,

FE 0 TR T R SR IR, e —Fh T & AY B
2y, HA Z R s SR 2y A E , v IR i 2R A7
PR AR AR | R BE LG I A B, NEF & 3% 0 i &%
) 2 BB S S s ol A A o, LA BT R R B
L P PR PR AT R T N A
FHY, Wu 25" F 5% 2 B, NEF ] 5 248 7 SH-SY5Y 48
LA 37 77 I BEAR LT M 2K, B B JE MR A 11 A tau
AR N7 Ak o e B sl S WA G =W = R S 2
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