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Mfn2. MFPZZESE 1 (Opal). PINKL., Parkin, LC3B. “F&(#% 1 (Beclinl) ik, 4% Drpl #iilif Mdivi-1. DHYZ
(5% 25 1ME ). Mdivi-1+DHYZ 30 min, I Azs-as 755 HT22 4757 AD 7RAMERL, 4k4E155% 24 h, Western blotting
RSB 4U i fl bk b Drpl Rik, RIERIGK ML RifA Drpl & &, Western blotting I £k A& H k&
PINK1. Parkin ik . 855 HHEBALLE, DHYZ H AB & & F FF K (P<0.0D), Shifkstthié 55 (P<0.05),
ROS 76 LK (P<<0.05); DHYZ 23 [ Drpl k7K (P<<0.05), #&% Mfnl, Mfn2. Opal ik /KT (P<0.05),
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18 E WA . SRR LS, Mdivi-1 4481 DHYZ 40 Drpl (P<<0.05) FlZkkifk Drpl (P<<0.01) FiAMAL, FfiE Drpl
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Abstract: Objective Based on the synergistic regulation of mitochondrial quality control (MQC) by dynamin related protein 1 (Drp1)
and PTEN inducible putative kinase 1/E3 ubiquitin protein ligase (PINK1/Parkin), to explore the effect of Dihuang Yinzi (DHYZ)

containing serum on the oxidative damage of HT22 cells induced by - amyloid (AB)2s-35. Methods SD rats were ig administered
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with DHYZ (90 g'kg ™' crude drug) twice a day for 5 consecutive days. One hour after the last administration, blood was collected from
the abdominal aorta to prepare drug-containing serum. After pre-administration of DHYZ (5% drug-containing serum) for 30 min,
AP25.35 (10 pmol-L ") was added to induce an AD in vitro model in HT22 cells, and the cells were further cultured for 24 h. The content
of reactive oxygen species (ROS) was detected by DCFH-DA probe, the opening of mitochondrial permeability transition pore (MPTP)
was detected by Calcein AM probe, and the content of APi-42 in cells was detected by ELISA to study the effect of DHYZ on oxidative
damage. Autophagosomes were observed by transmission electron microscopy, and the expressions of Drpl, Mfnl, Mfn2, Opal,
PINK1, Parkin, LC3B, and Beclinl were detected by Western blotting. Drpl inhibitor Mdivi-1, DHYZ (5% drug-containing serum),
and Mdivi-1 + DHYZ were pre-administered for 30 min, and AB2s-35 was added to induce an AD in vitro model in HT22 cells. After
24 h of further culture, the expression of Drpl in total cells, cytoplasm, and mitochondria was detected by Western blotting, the content
of mitochondrial Drpl was detected by immunofluorescence, and the expressions of mitochondrial autophagy proteins PINK1 and
Parkin were detected by Western blotting. Results Compared with the model group, the AP content in the DHYZ group was
significantly decreased (P < 0.01), the green fluorescence signal of mitochondria was enhanced (P < 0.05), and the fluorescence
intensity of ROS was decreased (P < 0.05). DHYZ significantly decreased the expression level of Drpl (P < 0.05), and increased the
expression levels of Mfnl, Mfn2, and Opal (P < 0.05). The expressions of PINK1, Parkin, and LC3B (P < 0.05) and Beclinl (P <
0.01) in the DHYZ group were significantly decreased. Electron microscopy showed that the mitochondrial structure in the DHYZ
group was normal, and autophagosomes were occasionally observed. Compared with the model group, the expressions of Drp1 in cells
(P < 0.05) and mitochondria (P < 0.01) in the Mdivi-1 group and DHYZ group were decreased, and the expression of Drpl in the
cytoplasm was increased (P < 0.01), indicating that administration could prevent mitochondrial aggregation. The expressions of PINK1
(P < 0.05) and Parkin (P < 0.01) in the DHYZ group were down-regulated, and the effect was most obvious in the DHYZ + Mdivi-1
group (P < 0.01, 0.001). Conclusion DHYZ can prevent AD by inhibiting drpl-mediated mitochondrial division, regulating
mitochondrial autophagy PINK1/parkin pathway, and then regulating the mitochondrial quality control chain.
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5!% DUESH, WERA KSR AYEIEEENY, R 1 #R
A AD EEEEEH . PR TS BN 1.1 sh4fngmAe
EREAN L, IR SIS, H TS R TR, SD KB 30 X, SPF 2, ik, #fE (280+
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T H RGN, IR EE AD /N 5 220802). FREF (iS5 220802). A ETH GItS
SO RE IR RSN SRR R FE LA S 0% 210801) . & (b5 220401). FibkF (5
R RE EARHIAIOC), SR, DHYZ Remidt i 220801), LA LEZMAEAN 15 g5 #ifr (L5
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BRI Th JERIA 2 K, IRAEEWREZ 3gmL !,
B OLERE-20 CUKFERH . 27 IR B4 AT it
F VRN L P SIS 53 [ BA K FH R e 380 A a3 - 15 7
HEF % (UPLC-HRMS) % DHYZ 73 #ras 8, It
YoE HBERIERET . B-O EEE. DT MERE
T AR FEREHSE 11 Fligcs, K BEem &
SN 0.10%. B-7+ ERE T & 53 30N 0.08%.

BUEMIEERE (APxsas, FE MCE A#], fits
240488); 4E4E E (VB ILE#HA, #it5
33033033); CCKS8 Al & (KiER A A H],
fit'5 MA0218-Jun-15D); &AL (ROS). ZikifAid
AL (MPTP) R A7 & ( i3 = KA
AN, 15 060722220825, 061622230327); Mouse
ABi4y ELISA Kit ¢ L#gILREY A A, 5
110335009113861103); Zkifkz) HHH R EH 1
(Drpl) #ifk (¥EE abcam A, 5 10024491);
RARA R 1 (MM Jifk (BEEAREDH:
REBR AT M2, MALZESE 1 (Opal). PTEN
7S 1 (PINKDD. &2 1 (Beclinl) Pk (i
W=EEYna], LS 00121537 00105949 .
00115469, 00122143); Parkin. LC3B Pifk (#R
IERELEMIEIR AT, #it'S M30MY12. M04MYO01);
ZEPiR 1gG WEPT/NR 1gG (RE A RAEY)
HORAH KR A A, #t5 015122220809 .
031722220824); Mdivi-1 (EEPERKIGAH, #HitS
338967-87-6) .
1.3 EENE

Heracell 150i % CO, #ilffil%s 744 . EVOS®FL
Color AMF4300 BY% {51 & Wi (36 EZEER Gt
IRBHE ] D : DYCZ-24DN HLIKAX (AEFE 7S —14X
#%/); Synergy HI BA#{X (3[H BIOTEK A #]);
HITACHI HT7800 A% &} Hi+ 243 #% . Hitachi TEM
system ZEH LT BB IR R G (HAHIZAFD.,
2 ik
2.1 DHYZ 2#IIMERHIE

FETARRATHH TAES9%5 30 H SD K ig
DHYZ (/EZ58 90 g'kg !\ Z52454&FH 15 mLkg™D),
TR ig FREZAMIK, R 2K, HELS5d. RIK
2525 1 h, MEFBNIKEML .
2.2 DHYZ %t Ap 55 HT22 SR EF MQC &Y
AL
221 SERHH KRB TR T AR
HT AR FE0-01 e SRR E ), S0 1 B X HRZH (5%

M) BRAH (5% A% ). DHYZ (5% 24
MyE) H. 4e4Z E (PHEZE, 100pgmL™) T2, i
25230 min, FRXFREZHAMIIA ABosss (10 pmol- L) Bl
HEAL AD MRAMERL

2.2.2 DCFH-DA {EAEIZ0AE N ROS & & B 1)
AR IEFEL) 80%M HT22 4HJf, WAk B0 DL i
S5X1044 mL 0T 6 fLAk 1, T 37 CHEFRfEs
F& 12h; 128 “2.2.17 WU AN e, FT
R FRAR ARG FE 24 hy AR F B E O EE,

R G 7 2 BB T 12 LR, i E
WEE . IINEIREEN 10 pmol-L! ff] DCFH-DA,

37 CHiFFMME 20 min. 25 F7%, DMEM/F-12 1
Frdk 500 puL AT 3 YOEGE, AR R OGE B B
WL, Image J AT HGERE .

2.2.3 Calcein AM AR MPTP FFSUIE AL B —HE
A KT N 80% A1 HT22 41, THAL B 05 A
WHE SX104 4 mL T 96 FLARH, T-37 CH:
FEFAREFR 120 IR “2.2.17 WNES N ab 5,
TR FRAE R ERG IR 24y BEFREEHE, B UM IR
THAL B O E R, T US4 B R T 96
FUBR A2 BT EE . Calcein AM B2 ta i CoCly
(100X, HCil s EE R TAER (Z9RERN 1X)
100 uL, 37 CHIFFFMEENHEE 30 min, WBRYLE},
IINFEARFREE (FHO, E GBYE) 30min; 2
BRI, WERRERGEVHV (PBS) 3k 3 WK, k&
SRR, FIFHZOLE B BB M, ImageJ 77
W Lo

2.2.4 ELISA i HT22 4000 ABra &8 HL—
A KB B 80% 47 A4 1 HT22 4, LR 5X
104 A mL 20T 6 FLARH, 4% “2.2.17 Tk
SHEINZIALEE 24 he WCARHM EIE W T KB E L
Eh, 4 'C. 1000Xg &0 20 min, HU iR,
B0 100 uL bRAESLSFE S, 37 CHEE 1hy F,
b0 100 pL AW TAEW, 37 CIEE 1 h; A,

VEWJE, hn100 pL &S &Y TAEW, 37 CWE
30 min; 190 uLTMB, 37 ‘CH¥E 15min; &1L
W, 450 nm KN EWOLE (4D fH.

2.2.5 Western blotting &Il Drpl. Mfnl. Mfn2.

Opal. PINKI1. Parkin. LC3B. Beclinl. B-actin [
Rk MMM, o kg 2770 “2.2.47 T,

WAL, $REL. ME S8 H . SDS-PAGE 7 &
T, JEH % PVDF I, A4, ¥ PVDF i
HEWERIFSER P 4 CiE (Beclinl #ift
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Eei 125000, HAhis 101 0005 B-actin KJE N
Mouse, AN Rabbit), “HIR=EIE 1h, ECL
A/B EGIRS, WINER L. B, WIARKg
i TE], Tmage J 2 EUE 73BT

22.6 FEHTHEWNEAWA wEXEA., B
. DHYZ 2, pfehp . 8538 5 27 A “2.2.4”
T, JRBEHE A SR AR, N 5E A IR AIGHE B0,
RN R/NMBBITIE . KR TE, 0 2.5% %
[l e, KBRS . 1%KL [E 2 2 he B,
JEEA, K, BiEEME, B, TR, Y, B
T,

2.3 1zF Mdivi-1 32 DHYZ % AB iS5 HT22 40
Bl MQC Y20

2.3.1 Mdivi-1 X} AB 55 HT22 4035 /15200
HT22 48aLh 5X 1044 -mL 8T 96 fLtlH, T
37 CHiFRMEEFR 12 h, BCEON A AR . Mdivi-
1 (2.5, 5.0, 10.0. 20.0. 40.0. 60.0 pmol-L™1) i
AEFE 0.5, 1.0. 2.0 h 41, MR SRR A NG,

BRXTHRZELAL, S9N ABasss (10 pmol- L), AkZEES
7% 24 h, CCK-8 Wil & AN 4 8.

232 SIS RAMEEETTR SRR E X
H (5%=AIMLIF) BRI (5%% A ILiE). DHYZ
H (5% EHIME) Mdivi-1 (5 pumol-L™") 41, DHYZ
(5%&2451M3%) +Mdivi-1 (5pmol-L™) 4, Mdivi-1
F DHYZ 114245 30 min, FRXTREZISN, I ABasas
(10 pmol-L™") ##37 AD RAMER, 448557 24 he
2.3.3 Western blotting yZ:Aar I 40 P« 4 B Jo3 Al 2%
ikt Drpl %RiE  HT22 MBI 5X 104
ASmL EERT 6 FLIRE, &R “2.3.27 TSy
HINZGRbEE . M ZRRIR S B o 2. R EE4H,

IngeRifh 7y Batsn, SIS OIS LRI . 22
AN 200 pL 2R SRAARM, B BRI Zki A
IR E FREZM, 99 CA&P Smin, —20 CIR
1. Western blotting A&l Drp1 &t F3RIA, HAAkHE:
YER “2.2.57 T,

234 REBOEHKI Drpl LR ASEEE N HT22
YRR LA 5X10* N-mL™! 00T 24 FLbR, %08
“2.3.27 T IMZiAbEE . N PBS FEIRBEE 2
R, SN 4%% K HEEE E 20 min, PBS Btk

BB, FEREE 20 min, FI0 PBS Bk nil
EIMEREABOCIEE 1 h, PBS ¥l W HE Drpl —
Pt (1:200), $EIRK4 Cid, PBS Pes 3 K; 1@
500 —HEOEIEE 1 h, PBS ¥V 3 ¥X, N Hoechst

10 min JEATY44%, PBS ¥k 3 %, FIHZOGHE B
BT MEL, Image J 43 AT 8 G o
2.3.5 Western blotting £t PINK1. Parkin [
HRIA MR K g %5775 00R “2.3.37 I, $REX
MEEH, Western blotting VA PINK1. Parkin [
mERL, BAARERER “22.57 O
2.4 GEitFAIE

HAmAX £ £7~, KM SPSS 26.0 Fl Graph
Prism AT B0 A B K e it i, AHIE) 2= R
FH. K2 7 2 581 (One-Way ANOVA) .
3 &
3.1 DHYZ 75 APra 737K I

5t L, BEALA ) AR 43U KTBH R
i (P<0.001); SHIRIA LA, DHYZ FigEA 5
E A ABra KB EZFEIC (P<0.01. 0.001). 45
R 1.

FT 1 &4HHT22 AR ABra D7k F (X £s, n=3)

Table 1 Api-42 secretion levels of HT22 cells in each group
(X x5, n=3)

A K

ABi1-42/(pgmL™")

PG — 5589.62+675.73
e — 16 627.32+2 070.48"
DHYZ 5% A LI 10759.92+1797.71"
HABKE 100 pgrmL! 5674.27+960.68"*

SRR #P<0.001; SERALE: “P<0.01 "P<
0.001,
###P < 0.001 vs control group; P <0.01 P <0.001 vs model

group.

3.2 DHYZ % MPTP 7

X REZH R R AR S A5 5 i, 1AL A B3 PR AR
(P<0.05); M#THRI4, DHYZ M4id & E 417K
A5 5 EBEBR (P<0.05), 45RILRZMIAT L
| MPTP JF, S5 WA 1. % 2.
3.3 DHYZ %5 ROS &=

X} HEZE A P 2 R PRI, ROS & &4k T-1E
WK & AP VEHG, dHHLpN 260 B E IR w
(P<<0.01), BiH AR ‘FE HT22 42 ROS 2 w3
hn. AHE TR, DHYZ. 44 % E o0 tsmps
B FEBK (P<0.05. 0.01), 75 DHYZ Al LA L
A0 A ROS . S5 WKl 1. % 2.
3.4 DHYZ X} A 155 HT22 408 MQC HIF2N
3.4.1 DHYZXIZFRifhzh /IR E E M 45
R 2. &3 PR, SXTIEAMEL, BRALHR
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ROS

DHYZ

1 &4 HT22 4AHE MPTP FIFFIIE R & ROS K
Fig.1 Opening status of MPTP and level of ROS in each group of HT22 cells

2 RH HT22 48AE MPTP BOFFIER K ROS 7k F
(X x5, n=3)
Table 2 Opening status of MPTP and level of ROS in each
group of HT22 cells ( X £s, n=3)

151 e MPTP ROS
PeHAH RHAH
Xt — 17.01+2.18 33.60+8.67
Rt — 8.49+0.25%  65.94+11.99%
DHYZ 5% EZAIMIE 15.48+£0.52°  45.49+2.84"

$'EZE 100 pgmL™" 1593+4.78"  41.65+10.99™

SRIBAE: P<0.05 #P<0.01; SHBMAHE: "P<0.05
*P<0.01,
#P<0.05 *P<0.01 vs control group; “P<0.05 **P<0.01 vs model

group.

&N Drpl RBEERS (P<0.01), Mfnl
(P<0.01). Mfn2 (P<<0.01). Opal (P<<0.05) 3 f
LR R A R A RIEEE R, R AR FH 4
LRI RGN, RRRLG /D . 4 DHYZ kb3
&, W RGN, SEHELE, DHYZ K
7 Drpl KL (P<0.05), FIHEE Mfal. Mfn2.

ATTH R DHYZ #i4#E

DIPL | i G — —| 500107

Ml | G w— — | 54X 10

1 +
MINZ | o S o—  S—| 50710

Opal g.0x 10

Practil | o — — — 1310

2 £&4H HT22 4806 Drpl. Mfnl, Mfn2. Opal EEFRIE
Fig. 2 Protein expression of Drpl, Mfn1, Mfn2, and Opal
in HT22 cells of each group

Opal MIFEIEKT (P<0.05), 44K E BE T
Mfnl (P<<0.05). il Opal (P<<0.01) Fik, —
SEFE (R LR B AR A

3.4.2 DHYZ X H Mk S ARk H mAH 5 8 H 5200
SiRmE 3. £ 4P, S RAE, BAAHEA
I 85 11 LC3B (P<<0.05). Beclinl (P<<0.01), £k

=3 &4YH HT22 4AfE Drply. Mfnl, Mfn2, Opal BIFRIELERILE (X £s, n=3)
Table 3 Comparison of expression results of Drpl, Mfnl, Mfn2, and Opal in HT22 cells across groups ( X *s, n=3)

2053 WEE Drpl/B-actin Mfn1/B-actin Mfn2/B-actin Opal/B-actin
pagiGl — 1.00+0.08 1.00£0.05 1.004+0.22 1.00+0.11
it — 2.58+0.16% 0.69+0.14* 0.66+0.05% 0.65+0.17*
DHYZ 5% 24 ML 1.64+0.63" 0.91+0.11" 0.924+0.07* 1.004+0.14*
Y2 RE 100 pg'mL™! 2474045 0.42+0.13" 0.59+0.06 1.11£0.09"

SxtR R *P<0.05 #P<0.01; SERALE: "P<0.05 *P<0.01.

#P<0.05 *P<0.01 vs control group; “P <0.05 P <0.01 vs model group.
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T B4y DHYZ HELERE

PINK | | — —— — 45X 104

Parkin | s S s w— |5 010

BeliN] | s G- — — O 0 10"

[-actin —— — — — 1310/

3 &% HT22 46 PINK1. Parkin. LC3B. Beclinl
EA=ES
Fig.3 Protein expression of PINK1, Parkin, LC3B, and
Beclinl in HT22 cells of each group

1A B WA 9% 2 1 PINK1(P<<0.05) Parkin(P<<0.01)
TRDERM, U AR T EUH MWL B EOE .
A L, DHYZ 41 PINK1. Parkin. LC3B
(P<0.05), Beclinl (P<<0.01) F#ix N, &M%
DHYZ 0] DL AR 4 i S 2 H 44 52 B 1 45 4%, 4961
F W3 0% . 4E4E &K E 4 PINKI. Parkin ik
F{% (P<<0.01), {H LC3B. Beclinl 15 H W
BAHME (P>0.05).

3.4.3 ESHANE DHYZ X EWRRIE  KHE
YH HT22 A 2 HUER MRS IE R, AR H
Wi o AR ZH AT WK W Al [ W VA B, R A
SRR, KEAVATEK. DHYZ A iLH
W M, (HAHR AR R > . UL 4.

=4 K4H HT22 40P PINK1, Parkin. LC3B. Beclinl BJRIALZLRILE (X +s, n=3)
Table 4 Comparison of expression results of PINK1, Parkin, LC3B and Beclin1 in each group of HT22 cells ( X £s, n=3)

2H ) WRE PINK 1/p-actin Parkin/p-actin LC3B/B-actin Beclin1/B-actin
pagict — 1.00+0.35 1.00+0.21 1.00+0.26 1.00+0.24
ei) — 1.88+0.47* 1.41+0.16" 1.64+0.19% 1.67+0.12%
DHYZ 5% T A LIE 0.9740.5" 1.08+0.09" 1.18+0.28" 1.304+0.13*
$EZE 100 pg-mL™! 0.714+0.33" 0.89+0.06™ 1.4740.21 1.5340.07

xRt *P<<0.05 #P<<0.01; SHIRALLE: "P<0.05 P<0.01.

#P<0.05 *P<0.01 vs control group; “P <0.05 P <0.01 vs model group.

] DHYZ

E4 FLHHT22 HEEEAESTHERER (X7000)
Fig. 4 Transmission electron microscopy results of

autophagosomes in various groups of HT22 cells (x7 000)

3.5 ZF Mdivi-1 Y2 DHYZ 75 AB 55 HT22
40 MQC

3.5.1 Mdivi-1 X AB % HT22 435 71 15200
BT XIRA, 02 AP AT, R L4035
J1¥ R B (P<0.05); SHERALLEL, FEAFEKEE
(2.5.5.0. 10.0+ 20.0+ 40.0~ 60.0 pumol-L!) Mdivil
AL FEAE I E] (0.5 1. 2h) J&5, RA 0.5h 4l
5.0 pmol- L' ) Mdivi-1 & E @ T Aiis /1 (P<
0.05), JE&ESL KA Mdivil FiALEE 0.5 h JEIIA
AB TE XIS WK 5.

3.52 DHYZ XT4Hfu. 4uffsi. £kifk Drpl &

Hsm SR, & Ap AbHE S, HT22 4
Py Drpl () FIZE kA Drpl & &7+ & (P<0.01),
MR Drpl &K (P<<0.001), UiH AP F5
SENLAEMLR Drpl [ ZeRifh S8 . MECT BN, &
LRPIHANIA Drpl MZKIAR Drpl & 2FIL (P<
0.05. 0.01), 405 Drpl & THE (P<0.01), it
B DHYZ B 2G0# 1 Drpl 3%, PR 2ekiik
77 13T, DHYZ 5 Mdivi-1 & F I P 2R B i
T 5. % 6.

3.5.3 DHYZ X} Drpl ZERifR S EMFM £ Mito-
Tracker Red CMXRos A Drpl 4%, 5xfI&ZHAHLL,
AB FHEES T Drpl MIERARIZEE (P<0.001);
ERIR AL, Drpl #0055 Mdivi-1 R&2 A 2 FH1E
Drpl [AZkifA%E4E (P<<0.05), DHYZ K¥ET 5
Mdivi-1 ML R (P<<0.05), DHYZ A1 Mdivi-1
A HBR R (P<0.001). WE 6. £ 7.

3.54 DHYZ %f PINKI. Parkin & F R0 AHE
TP, PRI PINKI. Parkin Rik/KTEZE E
¥ (P<<0.01. 0.001); H5HAHLLE, DHYZ &%
T PINK1 (P<0.05). Parkin (P<<0.01) HJEi&
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#= 5 TREEEERE Mdivi-1 51 AB iF5S HT22 fAEREME (X £s, n=3)
Table 5 Effects of Mdivi-1 on Ap-induced HT22 cells at different time points and concentrations ( X *s, n=3)

2H 5 W /(umol-L™1) ZAC
0.5h 1.0h 2.0h

oyl — 1.274+0.05 0.99+0.08 1.5940.10
it — 0.87+0.03* 0.68+0.13% 1.15+0.35"

Mdivi-1 25 1.0340.19 0.690.04 1.1740.33

5.0 1.154+0.17* 0.78+0.15 1.2240.27

10.0 0.87+0.20 0.82+0.10 1.3440.30

20.0 0.85+£0.03 0.830.02 1.3240.20

40.0 0.85+0.09 0.79+0.02 1.1740.10

60.0 0.63£0.09° 0.600.03 0.92+0.19

S RALLEL: *P<0.05; SHMAE: "P<0.05.
#P < 0.05 vs control group; *P < 0.05 vs model group.
DHYZ  Mdivi-1

APRE S fend DHYZ+ Mdivi-1

Drpl (i) 1 S OB T [g0ox10

DL 7) | . % . . (00X 10

Drpl(ZEFiff) | S SR Sl Sl s (50X 107

---‘:43x104

B 5 & HT22 A, RF&ERAD Drpl EE8Y
Rk

Fig. 5 Expression of Drpl protein in the nucleus,

B-actin

cytoplasm, and mitochondria of HT22 cells in each group

/KF, DHYZ A1 Mdivi-1 & H FIABRET (P<
0.01. 0.001). #&/~ DHYZ A fig /2@ i #0H] Drpl 3%
PR, JI 2RIt 2, NI B 2Rk ik F . LI
7 I 8.
4 Tig

ITAERBES AD WFFCIRN, BUREH B HETT
SIS, R RIEFERAIRTT AD 24855
ZIZRMR . TFRRY, DHYZ @il inyskrc i
PR PEASE S AD IEPRAEIRIO,  BERbit SRR H
Al AT REEACH S0 T FE DU LRI
K RRIRGE RAE L IR F N> AR YIRS 8 10121,
M35 K b, 2R I 5 4 ) 3 I e 2

FT6 FHHT22 AR, HRERFALRK AT Drpl T/iXLERLLE (X £5, n=3)

Table 6 Comparison of Drpl expression results in nucleus, cytoplasm, and mitochondria of HT22 cells in each group ( X &

ss n=3)
2H %) W Drp1/B-actin( =) Drp1/B-actin(4H A 57) Drp1/B-actin(Z&HL14)
pagict — 1.00+0.26 1.00+0.19 1.00+0.36
FETY — 1.874+0.33% 0.38+0.07%* 1.98+0.04*
DHYZ 5% A TG 1.20+0.31* 0.914+0.12* 1.204+0.37"
Mdivi-1 5 umol L.~! 1.30£0.12° 0.90+0.16" 1.22+0.21"
DHYZ+Mdivi-1  5%& #1135 +5 pmol L. 1.00+0.09" 0.95+0.12"* 0.97+0.27""

SxfiEA R #P<0.01 ##P<<0.001; SHMAHE: *P<0.05

“P<<0.01,

#P<0.01 P <0.001 vs control group; “P<0.05 **P<0.01 vs model group.

Ve it BRI MR & LA R R A W o 52
B ERRLARAERF . BB Z B TER Y], AD B
ESERARBRIEA R, SRR R. . AR
AR A — DA B AR R N, Sk
RLAR R P HTRR, M2 e T, /£ AD 2%
I, RARIL L R SRR, LORLRRE A

WA, A TFE AD BB LS R R,
Opal. Mfnl Hl Mfn2 XK, TEHANL
PR E 1 (Fisl) FIRRIA/KE R4, it
4b, VBN AD O EibRE, AB UTRR CUpE IE ST s
LRRIAR G IR IR R AT HEAR ST, 1 AR 5
Drpl AHHAFFH FEH H 2= A4 3 s,
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[Toechst

Mdivi-1

DITYZ - Mdivi-1

Drpl Mitochondria Merge

- .. ..

6 £4H HT22 4888 Drpl ®IERLE (X20)

Fig. 6 Immunofluorescence images of Drp1 in HT22 cells from each group (%20)

R7T FEMAE Drpl FRERIEER (X L5, n=3)
Table 7 Comparison of Drpl fluorescence values among

different groups of cells (X £s, n=3)

#8 RLH HT22 48A8 PINKI. Parkin BIFRIALERELE
(X £s, n=3)
Table 8 Comparison of expression results of PINK1 and

Parkin in HT22 cells across different groups ( X £s, n=3)

4H 5 W Drpl ZO6MA
pagicl — 6.88+0.27
iRt — 14.28 & 1.09%##
DHYZ 5% 2 2 I3 10.67+0.41
Mdivi-1 5 pmol L1 10.6942.12"
DHYZ+ 5% 245 I35 + 7.534+1.35"
Mdivi-1 5 umol L.

SRR #P<0.001; SHMAILLE: "P<0.05 "P<0.001.
##P <0.001 vs control group; "P<0.05 ***P<0.001 vs model group.

SR AR DHYZ Mdivi-1 DHYZ 4 Mdivi-1

PINK1 W R G — 4.5X10

Parkin - 5.0x10*

Practin | A ———— 310

7 &%4A HT22 48Af PINK1, Parkin EAKIRIE
Fig. 7 Expression of PINK1 and Parkin proteins in each
group of HT22 cells

S5 e PINK.l/ Park1.n/
B-actin B-actin
ot e — 1.00£026  1.00%0.5
it — 1.87+0.33%  3.5340.48"
DHYZ 5%EME  1.202031% 2.13+0.52°
Mdivi-1 5 pmol L1 1.31+£032*  1.35+0.43*

DHYZ+ 5% EFMmiE+ 1.01+0.107  1.28+0.28*
Mdivi-1 5 umol L.

5% B L #P<<0.01  ##P<<0.001; SRR "P<0.05
"P<0.01 *P<0.001.

#p<0.01 P <0.001 vs control group; "P < 0.05 P <0.01 "P<
0.001 vs model group.

LRREAR S 24N Mdivi-1 BEUEFAK Drpl 3%
PEIIHI LR AR, DI E SRS AD fEN £
Fhgm R ¥EA 2AEH . Mdivi-1 &2 —Fgifiom] iz
375 P A L R, 5 ) ER B DA R A TR R R 7L S A 24
JiHr Drpl TheEg#mF0o, AR FIUESE Mdivi-
1 RefiBig/> AD HER RIS B, SO 2R kLA T
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AefEng . BT R Mdivi-1 618 RifA 2, {25k
AEr . INSRRA YA R R E A TE S, H
Mdivi-1 TRARIE b 5 kb3 R s A0, AR ok
B E Mdivi-1 CRA 4 LS ) 16 S EE IR AT ], 2
JESCHRARoE 20220 J ik A 206, R T 2,54 5.04
10.0. 20.0. 40.0. 60.0 umol-L~' 6 MK (1) Mdivi-
1 TALEE 0.5, 1.0~ 2.0 ho Z5R LI, 3 ASKFEEL
2.5~40.0 umol-L™" ] Mdivi-1 X 40 i35 184k 45 $2
&, 0.5h. 2.0 h XYM IIRTHECR, 60 pmol- L1 U
FIfIAHARYE /1. HAd, A5 0.5h 44 5.0 pmol L™ iR
G R . L, JE8:e8eRA 5.0 pmol L™
FIHIFITRALEE 0.5 h FEAT AB T HU/E X IR 2
Drpl sEALT4HML)T 1, HLehifk s 2R 7 8
31, Drpl %% Fisl. Mff S HF 15, MHFUT
e B ZRi i, XS EUE T Drpl B & &b, 4
ki Drpl S &G v 7 # 5 DHYZ 5 Drpl it
B2 KR, ASCIGKRN T AN . 20 H i F1 2R
KifAr Drpl & & . B H O REZH 4 20 B Fn 28
KA Drpl & &FhE, M Drpl & &K,
K AR FE Drpl MRS [ 26 BiARIT#% . DHYZ 4
5, M LR kiR Drpl & & B E BRK, diiH
i Drpl FERENRS, X5 Mdivi-1 R4,
A RANBREE, FRibz Ah, SEIGIERA T %k
PR E AE R DHYZ % Ap 5 HT22 40l
W Drp i ISR oS58 R I AL ZH 2044 T Drpl
SEWE, Ui Drpl MM M 2R R R R4 .
DHYZ fe# BRI RifAH Drpl &, #lFEa
BRAERTT RS 5 . AR SEE EAR A — 3P 0 2Rk
W28 TS BT RS 2 &, (H2E T Drpl/fusion 85 3R
LA S SRR T RR AR AR B 3, T DG BN
DHYZ [FIfF 238 T ebif it BERE At Bk sEss
4RI DHYZ W% LA Drpl AL &, 404 Drpl %
PE, BHIE g Rtk s e, ATl 2 ki 73 2L
W\ A, BRI gy 2 A B LA IR R 4G
KLk 2 2 5 3 R, T 25 B A I 8RR R 2 3k 4%
R B AR ICTERR « Rk, AT DLA 2 HE I 26 R A
DNHEREFLRIRAGZ AT B4, Drpl 51
LR 3 BAE LR AR 1 W )R FH g 2 ke
ZEER R, Drpl TEVF 24000 b ik 2ok fh
H W23, HeLa 4HMdr 4 Drpl St FMLRifA sy
2, Parkin 53R F W2 2 B 306|124, @
R ERZETT FBMT 1, PINKI. Parkin 551
LR A R PH AL, AR oS AR, ARsK

5 COUFH DHYZ Refig il e bk sl 1) % K& E Wi AH
KIHF, 25 MQC, FHiFsL DHYZ figfs 4] Drpl
M 2B RARER, SRt — PR T Dipl 5
PINK 1/Parkin 18 Z A0 R SCER I, AAYZH
PINK 1. Parkin & [ #&IAKEFHFrigE, Mdivi-1 (1)
TR FEAIK 71X & RIAKF, DHYZ tHRES
RAFFLRIRR , 0K DHYZ 540075 & FH ) 2
FiE. FR45REMN, DHYZ il Drpl 3tk
SN UIREIES AL s Yo R N E LSRN -2 Sl
KL AR iSRG, RIFFIZAL. LA RE
J& DHYZ 83 ] Drpl A~ S Zhi iAo 248 15 2%
WA E I PINK1/Parkin 3B .

MQC [ /& AD K97 ¥ B ZL R AR 7 HE AT,
{H DHYZ %I MQC Wit FeAlifs S e L btk A4 &
B ARV K BIBRARS)) S F L PR E RIS .
A TAERI, DHYZ FlR 53T ABes 551755 F11)
HT22 i £ b AR fE AL 5-6), 30— B EAIE H st 2k
FIRTHRE . dERFRPRTRSIIER, SRR A4S
—%, LR DHYZ i i MQC KIFM& 1R
PHER IS5, Fik, AFRET MQC, HIXMH
2 RAZ T —— 2R Bl ) 2 TRk )
AN ARSI AT YD SR I, DHYZ AL
#0] Drpl /SRR ZE, J|Zehifk B W
RS, FK AR FBRMEG, RIrmEgE, K
R AD RCR. 878 DHYZ w] G @it #ii
Drpl It S WKk ) 775, W& kLA B L
PINK 1/Parkin 18, Hifii 2% MQC 4.

AW TE T E o N Z IR ST 7 DHYZ i
Drpl 4 3 [ 4% K0 4 3l 77 5% 8 45 48 ki & B W
PINK 1/Parkin 18 6 173 HLi, B ZAH R )34 5L
BRSUE, 4 )5 nT DANBI)Z D 7 L 347 58
I LRI o ZRRLAR 7> 24 B Drpl /%, Fisl.
Mff. MiD49 #il MiD51 &t ] 25 Ht, DHYZ &
X Drpl ZAMIZRRLAR 7 2L 7= AL 52 5F
WA H W, HETT A MQC B/~ A,
IXAEAM T IR, 5 )50 A FIR M R R
DHYZ ##1 AB #f5Biia AD #4THL . MQC it
R, IR G R SRRk RS
BRARIBIIT A S Bhi i B RS . 2ok A i 72 42
KR E T o) —For s, S8R, Zhiiks)
15 SR B = B R, (ETHR AT .

AFREET MQC, K DHYZ /> Ap %S
HT22 40/l AR & &, ] MPTP RFZEITTH, /b
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ROS 77425 Drpl MZHMJ5T 7] B R0 IRIAT 7% g 4],
5/> Drpl /- FZeRR 2L, [RI s G, i
PINK1 F1 Parkin "~ HZ& K04 F W 13 BB, 7
DHYZ W] REIH] Drpl S 3 LR )T 2k
i 44 E 1 PINK 1/Parkin 385, 57 MQC 4.
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