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RE] BRY WL 6- ZME (6-SH) 76K U (CA) - Ol F5 (CPR) Ji 2Bl 1l / FHETE R4
(CIRD) Ay ER . F7iE SRANTTFENLFXHEH AR WSS 6-SH & 7568 H A PSS G A0 A58 H I 1
(DAPK1). % SPF ittt SD K B REHL A A 8 F AR LS, CPR 21 (70K Fl1 CPR+6-SH 21 (7 J), FEAR 5 WL
ZEIF A 50K CPR 411 CPR+6-SH 24309 12,24, 48'h 34N 2 oo 38 EL 154l ok Bl CA-CPR J5 il CIRTAR R
TRTFARLA AT AT | ShE DI, A S%E B % CPR ; CPRALHII NN 5 B0 A8 Ve 5B BRER K 1 mL s
CPR+6-SH ZH I i I I BN 201 1P 1 520 me/kg 6+SH 1 mL, ZJ5 %5 12 h 9110k, HREME S 45T, 0 R
AR AT A AN 2 D RE B P4 (NDS ); 70 2RISR 25 3 R ALSE K SRIBUINZH WA . TR -
21 (HE) Je 05 0658~ WA 240N B b AR 5 i S T AV THZR L 28 7T s A S ) WA 00 5 SER)
P AE ik BB WBE I W (RT-¢PCR ) K [l 2H 21 DAPK 123 #0956 4 14 34 (VPS34), H #5851 Beclinl F
U HHOCHE 1 1 5255 3 (LC3) WY mRNASR IR ; Ha it fe 2 BN 16 (Weestern blotting ) i 2H 28 DAPK1 |
1k DAPK1 (p-DAPK1 ) ser308 . VPS34 , Béclinl Al LC3 [ FL ; D)t s N EE 214N Beelinl A1 LC3
MIRIETICHRIE, BR A HEER R, 6-SH RE B & 1E45 & DAPKL . SR AR HLE:, CPRZH K Bl
A E) A5 NDS PEA>E 2 R 5 Ol T T DR R AL 2 41 B RS 2 6L , 20 A 0] B 5, S KISR0 X ik
A DLANMEAZ E A8 | SRAE ;5 3 FTHL BT 1T LSRR S i, BT, SRRV , sk b | T, 2 AR, A A
%. 5 CPR 44, CPR+6-SH £H KIS IR 6] 2 NDS PE0MA B R ; 6 T AT DL el iig 2= Bl 22
TOK T, B A% FE PRI B 6 5 37 3 i B om0 2Rk AR 22 e BRI, e 2 A WA S i HDT 48/ 45 493 155 D Dt
o RT-qPCR 458 B/R, SRFARL - CPR & 4412 DAPK1 . VPS34 | Beclinl . 1.C3 Y mRNA #ik3
TS, HLL CPR 24 h 278 {0 35 5 5 GPR 41 Hed, CPR#6-SH #5020 ik 20 20 R T8 F3 11 mRNA #3A1
B (I 24 h (REXF22i555): DAPKTmRNA 4 3.41 +0/68 H/4.48 +0.62,.VPS34 mRNA H 3.63+0.49 It
4.66+1.18, Beclinl mRNA 2 3.08 £0.49 [t 4.04 +0.22+.LC3 mRNA_J 2.6040.36-11; 3.6740.62, ¥}] P<0.05 ),
Western blotting 55 /R, ST ARABH, CPR AL ML DAPK1 \ VPS34, Beclind H1 LC3 HI4E 4351
BT, p-DAPKI ser308 (2K (17615 WA, HLLL CPR 24 h 4125 (ki B % ; 5.CPR 41148, CPR+6-SH 4%
WA K22 DAPKI | VPS34, Beclinl F1 LC3 [V FIeik i 2 FRAR LAil#5E24h . DAPK1/ B-actin 2i 1.88£0.22
F62.47 +0.22, VPS34/ B -actin A 2.55 +0.06 13746 +0.05, Beclin 1/ -actin 24 2.12 +0.03 [£,2.87 £0.03,L.C3/ B -actin
9 2.03+£0.24 £ 3.17+0.23, 1) P<0.05 ), psDAPK1 ser308 {8413k i 2 Th & (14 244 p-DAPK1 ser308/
B-actin 4 0.40+0.02 Fb 0220%0.07, P<0.05, 2 BB RS N , SR FAR 24 h 41 g <CPR 24-h-4l ki 41
Beclinl 1 LC3 M5 GIRBEYT W TH 5 5 H.6PR 24 h 41 Fbiy CPR+6-SH 24 WA K U Z1 2 Beclinl 1 LC3 (1)
DEGHR P I 1 R, 518 6-SH RERZ I DAPKI (31K, Ik 42 K il CA=CPR J& 4 hii CIRT & [ I, &
ERR AT, HALHI PTAE S DAPK1 ser308 7 MR LA 5
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[Abstract] Objective To ohserve the neuroprotective effect of 6-shogaol (6-SH) in global cerebral
ischemia/reperfusion injury (CIRI) following cardiac arrest (CA) and cardiopulmonary resuscitation (CPR) in rats.
Methods Computer-aided molecular docking was used to determine whether 6-SH could spontaneously bind to death-
associated protein kinase 1 (DAPK1). SPF-grade male SD rats were randomly divided into a sham group (n = 5), a CPR
group (n = 7), and a CPR+6-SH group (n = 7). The CPR group and CPR+6-SH group were further divided into 12-,
24-, and 48-hour subgroups based on observation time points. A rat model of global CIRI after CA-CPR was established
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by asphyxiation. In the sham group, only tracheal and vascular intubation was performed without asphyxia and CPR
induction. The CPR group was intraperitoneally injected with 1 mL of normal saline immediately after successful
modeling. The CPR+6-SH group received an intraperitoneal injection of 20 mg/kg 6-SH (1 mL) immediately after
successful modeling, followed by administration every 12 hours until the endpoint. Neurological Deficit Score (NDS) was
recorded at each time point after modeling. After completion of observation at each time point, rats were anesthetized
and sacrificed, and brain tissue specimens were collected. Histopathological changes of neurons were observed under
light microscopy after hematoxylin-eosin (HE) staining. Ultrastructural changes of hippocampal neurons and autophagy
were observed by transmission electron microscopy (TEM). Real-time quantitative polymerase chain reaction (RT-qPCR)
was used to detect mRNA expression levels of DAPK1, vacuolar protein sorting 34 (VPS34), Beclinl, and microtubule-
associated protein 1 light chain 3 (LC3) in brain tissues. Western blotting was used to detect protein expression levels of
DAPK1, phosphorylated DAPKT1 at serine 308 (p-DAPKT1 ser308), VPS34, Beclinl, and LC3. Immunofluorescence was
Results
docking results indicated that 6-SH could spontaneously bind to DAPK1. Compared with the sham group, the NDS scores

used to observe Beclinl and LC3 expression in brain tissues under a fluorescence microscope. Molecular
of the CPR group rats were significantly increased at all modeling time points; under light microscopy, disordered cell
arrangement, widened intercellular spaces, and edema were observed.in brain tissues, with pyknotic and necrotic nuclei
in some areas; under TEM, mitochondria were markedly swollen with intact'membranes, dissolved matrix, reduced or
disappeared cristae, vacuolization, and increased autophagosomes=Compared with the CPR group, the NDS scores of the
CPR+6-SH group rats were significantly decreased at all modeling time points; under:light microscopy, local neuronal
edema and widened perinuclear space wereobseryed; under TEM; mitochondria’were mostly. mildly swollen with intact
membranes, fewer autophagosomes, and alleviated injury. RT-qPCR results showed that compared with the sham group,
mRNA expression levels of DAPKI, VPS34, Beclinl, and LE3in brain. tissues were significantly, upregulated in all
CPR subgroups, with the most pronounced changes at.24 hours:-Compared with . the CPR group, the GPR+6-SH group
showed significantly lower mRNA expression of the above.indicators at)each time point [24:hours post-modeling (relative
expression): DAPK1 mRNA:/3.41+0.68 vs. 4.48+£0.62;.VPS34 mRINA:3.63 +£0.49 vs. 466 1.18; Beclinl mRNA:
3.08 £0.49 vs. 4.04+0.22; LC3 mRNA: 2.60 +0.36 vs. 3.67+0.62;.all P < 0.05]. Western blotting results showed that
compared with the sham group, the protein expression levels of DAPK1, VPS34, Beclinl, and LC3 in all CPR subgroups
were significantly increased, while the expression of p-DAPKI ser308 was significantly decreased, with the most
pronounced changes observed in the CPR 24-hour subgroup. Compared with the CPR group, the CPR+6-SH subgroups
exhibited significantly reduced protein~expression of DAPKI1, VPS34, Beclinl, and LC3+[24-hour post-modeling:
DAPK1/ B-actin: 1.88 +0.22 vs. 2.47 £0:22; VPS34/ B-actin: 2.55 £0.06 vs. 3.46 + 0.05; Beclinl/ B~actin: 2.12 +0.03
vs. 2.87+0.03; LC3/ B-actin: 2.03 +0.24-v8. 3.174 0.23; all P <0.05]. Converselys the expression jof p-DAPK1 ser308
was significantly upregulated in the CPR#6=SH group compared to the CPR grotip [24-hour, post-modeling: p-DAPK1
ser308/ B-actin: 0.4010.02 vs. 0.20+0.07, P< 0.05]."Under the fluorescence microscope;fluoreéscence intensities of
Beclinl and LC3 in the CPR 24-hour group ‘wete ‘significantly higher than those in_the sham 24-hour group; compared
with the CPR 24-hour group, the CPR+6-SH 224-hourygroup showed significantly reduced fludrescence intensities of
Beclinl and LC3. Conclusions
CIRI following CA-CPR in rats, and exertedmeuroprotective éffects. Thelmechanism may befrelated to phosphorylation at
the DAPKI ser308 site.
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O L BR A (cardiac arrest, GA) J2&45 1 T 2 Ff
JE D 5 R O JUE S5 it 457 1, S B VR A 25 o,
0 Bk L R4S AL, OF R A R R R B
i O I ( cardiopulmonary resuscitation, CPR)
BN RAEH CA ST T30k, B B2 BOR Ry
# FEEARIM TR J5 (extracorporeal cardiopulmonary
resuscitation, ECPR )" 2B R B N NS SIEAN
B B EIRFKE (veturn of spontaneous circulation,
ROSC), HLH Be e BB 13 A5 4RI, Rl sy
STt T CPR I ROSC, Bt n fE i i 7™ 2 14 4 28
i, o PO i T8 CA-CPR 52k / 1
HE451457 (cerebral ischemia-reperfusion injury, CIRI)
gk, 2 P BUR A A RS ST 0 E 8RN 2

DR I S A SO B 2 (12 T R e T fE
I 4 CIRT (RHHAY T 5 .

ST AH OC 8 I 1 (death-associated protein
kinase 1, DAPK1) J&—Fl Ca®"/ 4538 2 (calmodulin,
CaM ) WS 1) 22 5418 1 J 2 R Ve , FLAE R v v B
F3k, BOA R S AR AT T R T T
AHF5E R, DAPKL AJ i i 1o [{ BRI, /i 40
MgET=' 7 FEASNK CIRI Hh i B 1 W Al LA i 45
3 AR B g AT RE NG R, TRAR
84 CIRT 32 DAPK1 A ITE K HAE L) B
AEEE L,

6~ MM (6-shogaol , 6-SH ) & T2 Y £ TG
WArZ— B TSR RRAYT T A
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5T, 6-SH RERS LAY B IE M o 40 632 48 Ak 43
13, AR HERR 20 A K Mg S AR e
N EAYIE, 6-SH BELABESh T H AT X 235 1 i ot
B, FEM A AU 3z oA SRR HAE YR T I 4
Hih AW RAEFR T 6-SH 1] R & #4f
ZARAPRION B HAE A CIRT i ELARAE FH ML 4
AP

KT W5, AR B EREER 6-SH Y
DAPK1 %f CA-CPR J5 4= il CIRT (i #f 2 AR- 5 VE T,
ISR BT A% CIRT $2(E87 BVA T 7 S s
1 #ME#nEE
1.1 43 X4 : A UniProt B34 T %% DAPK1 25
4549 (1D : AOAOG2KS5V8 ), H- M PubChent ZU4 4 1K HL
/N3 6-SH. LA DAPKI h 32 {487 6-SH JfiglAk , fii
H AutoDockTools #E4T I A% & AD4 JFF2EH G
. Gasteiger HLAT , JTA4 W MAS G 1114 pdbat”
Ao Bl S A AutoDoek Vina 5 ¥ 5348 X 4, 11
fhighGae. XA - /N2 A YR PyMOL Al
Discovery Studio 2019 R i#E 17 — 2 4544 73 Hir il =
YEVEF ST A4k R LA B A A G
1.2 FEEH RALES . DAPK Hiffe. #iR bk DAPKIL
(phospho-DAPK1, p-DAPK1 ) Ser3084 14 (VI 75 2 B
ARG LA BR AR, HIE A SRELE Beckinl Hi
ML B A G B 1 5% B 3(ight chain'3, 1.C3) $T
A CRI = A ARG RN W), 45 90 43 36 4 134
(vacuolar protein sorting-associated protein 34, VPS34)${
& (S Abcam A 7] ) ; 6-SH (32 [E Med Chem Express
o)), R R R ST CR IR T2 4 1A =K
HI254 B2 ) 5 BCA s Fsa i) & (s 28 2 %
AR R R, 2 G AT C L)
MR ZA BRAF]), DW-30004 TR E L
(b & AR A R AT, Z1-620A H R 2455
REEAHE RS (A AEHHR S RHE A BRA R ),
1.3 SE5GshY) - SPF Zlfitt SD KRR, R i 250 ~
350 g, 6~ 8 A, F b st 4 A 5L sh A BR A
AL (4 TIE S « SCXK (420220063 ), K
FUR FR TR (22+2)°C, 12 h YR/ AW G 3R Y
SPF K sh¥ 55, H A UOK & M SR 7 d 5l
B, AHFGE Sh S R4 RN SR KA sh W (e B
Z eIt (LS - 2304126), 18705 [ BE 2R
B A S S ) A FRE A T o
1.4 CPR JEI B sy . R BB EK
. CA-CPR J5 2 Jiii CIRT B8 22 I 5T 3 mL/kg

20% ZHr IR RRRIER B, B g5 s b B
W KBRS [ 5 T AR L, il A A B
PRERAERR AR o BRI 58 05 X K BRZEA T Fi M
SR TS/ NSRBI, S kA T
WISk it e b T L AR R k4R 2h
FARZEMG 0 LA B IR O 3k
J (mean arterial pressure, MAP) ], RAECHL K], B35
SESFEFFAREL. BHHEEZE MAP KR
25 mmHg (1 mmHg=~0.133 kPa) LA A a] LA K20
P, ] S22 T I F 9% 30 il Al = ) B ) S
JpE 8 5 CA Bf ], [B]BK 4 min J5HF4R CPR. FIH
F- B S = NS ALEA T CPR, S
HR 2 0.02 me, B 2 min {F4F 1 K E % ROSC (& /i
2 (CRR-IG min J&dli & ROSC). MAP=60 mmHg
HEZE 10 min 1Y% L, oA 2 00 sy (RP
TR yie S Z IR I B] o 2 I35 Ak S ML AE
A SFRRLR WO F P Il R R 1 h K R A
RAERROE , v 2 1 EHUMGE < 3R BRI A S48, 45 4LAH
KM K EAZE S, AR SEE oK, B B
AEFFLE 26 C | KEM AR EA 53 (neurological
deficit score, NDS) B TP s AR ZE - Jr41( hematoxylin-
eosin, HE ) 4& (0 FaE 5T e A5 vl DL 4 g CIRT AR
PHLE AR SRR R

15 ¥ opd AL B 2 % SD K RBEDL > A IRFA
21 (5 FOLGPR 41 (7470) F1 CPR+6-SH 41 (7 H),
HLCPR'A1AT CPRE6-SH 41 X LA F3 s D pst ] pii, (I
S S LI EFIRA] £7 ) A A WEE IS )15 45, 2k 12, 24
48 h 3 PMWEA ., BT AL TG R Sk
%, A E B CPRYCPR 41 CA 4 min J5 (T
CPR B2 ROSC, BT SRENIE s 1 5 A #EER K 1 mL;
CPR+6-SH 4 CA 4 min"J5#4T CPR E % ROSC, bf
J ST BRI 1 56 20 mg/kg 6-SH 1 mL '), > 5 45
12 h S 1R, RS AE

1.6 FEbmAsm K gy

1.6.1  FREDIRERTIN « 76 M BRI / PR A5 B ]
ORI B TR PR | i 28 S 43 32 3 i | P
V5 6 N JrTHEHEAT NDS PF43, 70 B0HR 5 2R ol 2246
Vit

1.6.2 4L GUREA ] £ AN - 45 20 K FRZE 45 B[]
ROWEREE 5, H 20% 2 H7 3035 R R R A 8 K
R R 2L T R S D) e, 953 6 o M
20 AR B AT TR, RS 2 S B i )2
HAN mRNA FIE R A &, PGS 3 Yix 7
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T Eh EH U HEA T S e AR A, BB 4 B e 2 40
FA s R B 5 Bl B 44U F HE Yeta
1.6.2.1 AL EEIES  BURIKNAHSUR R
T 4% Z R SR WP EE 24 h, BSRAR P AT
IR K R A B b B K 38 A I A 2 S
il F R BE S 4 pm BYSEEIR DD Fr o 2B AP KA
APEISAT HE Ze D68 P UERUI R AR 5.
1.6.2.2 i B AU 20 MES F L - Uit Eh 2
U2 1 mm X1 mm X1 mm K/, #E SRR &
WERARRL | B N AU R, T8 T4 CRE
WP EE 2 ~ 4 ho BERARIRIBER TS [E | K B
R AIHRAE PR, Jf il s ) R o 212000 R Rl -
MR W YL (A Ab B 15 min J5 TR ST H
SR PRI, B 5 AL BT S WS DI T R B G 1T o
1.6.2.3 ST E B BA B 5E KV (quantitative
real-time polymerase chain(reaction’s, RT-qPGR) : f#JH
Trizol IHGHIHRILE RNA ] Hifair® 155 1HE cDNA
A A SuperMix #47 qPCR, VL %% S Fil& Al eDNA 4
LL B - WIhEE 1 ( B -actin) {4 DAPKL BINHEBZ %,
#: DAPK1 ., VPS34 , Beelinl 1 LC3 f§ mRNA ik
1.6.2.4 #1548 BNtk 18- Western blotting ) 6
I+ 5% ] RIPA &% 22 il 32 Ok 4 P O J8 it =2
s itk 12 (bicinchoninic acid assay; ‘BCA ) 18551 &
FE S R, AT HUE AT s A e SR AR R
Bl - B TN I Tk e e e H TK (Sedium dodéeylsiitfate-
polyacrylamide gel electrophoresis, SDS-PAGE ) 1% 43+
B A AR T, R 21 2R I R £ I (polywinglidene
fluoride, PVDF ) &I, B JEI= A & 1138020 A9 Tris 2%
K (Tris-buffered saline with Tween 20, TBST) 1, £
VA A B 5 AR AT b, B BRI A
FOCERIHE B O UR R G E R F 5. bk
MR L1353 DAPKL HitfA& (1 :2.000), p-DAPK1
Ser308 HifA(1: 2 000), VPS34 4114 (1 :5000), Beclinl
PLAR (1:2500), LC3 HLiA (1:2500), LhFEA s
(1:5000), ffi FH Image) EME 5B 4K A4: X 55745 JK
BT E 0T i AR S5 N2 B-actin JKIE
FE M- DAPK1 ., p-DAPK1 ser308 ., VPS34 ., Beclinl
I LC3 Y3 FAXT A Ko

1.6.2.5 PG AN ZFE Wl D fr . &
LA E A JS, 4 CHFF — Pt (LC3 . Beclinl) 1314 ;
PBS ¥ 3 ¥, 37 CH¥E —PT 1 h, 5 PBS PB4 3 1K
W5 37 “CHI4',6- —JiKIk -2- 5| (4", 6-diamidino-
2-phenylindolem, DAPI) J44% 2 h, 2 i il 5 W%

Beclinl 1 LC3 Ao R IATFHAM

1.7 Geiteeorir : e Sem ka2 /0 3 s A
Yy dE 5§ ] GraphPad Prism 9.5 1 3EA 78043
Mro T PR IR + frifi 22 (k+s) o, A
] AR AR RO X ¢ K56, Z2 41 1] LR FH B R 3%
J5 45301, 3l i Tukey Ko 50 647 5 22 2 5 HOHK
KK E o [ELEHCUIN 0.05,

2 &F R

2.1 6-SH [ k1454 DAPKI /N3 1 6-SH 5 DAPK1
T Z B S5 G RE N -28.45 kJ/mol . = 4K IR,
figdds /N o 7 6-SH Al it 2 5553 51 2 3.1A il 4.0A
f A EEAG 221K DAPKIT S H /8 1027 5 GLU 44
FERRFRILATD028 5 THR R HEmsk i, it 2 4
I3 ARSI 3 SA R R BB KE a5 G 2%
PRDAPK1 2 1 AY 1 4245 TLE ZIEm5% 3, it
25BR8aA GUKVER 1 254 232 1K DAPKI iR
[0 826 5 TYRZA JEfRyRIL i 1 45 3.8A 1
B KPR 145 & 2 %K DAPK] 2 1Y 825 5 ASP
GURLI 5% HE T 5 LA, ZHEE ) 43t AR 2 T AR
RRZES (K1),

=Y N
/ F D 3 THR
2 B A:1226
e . [IRIRIDY)
g0 ? i < 9
Rt TR AL Vi
o3 as;:qg (g
e i‘;\f-: ‘::v ’ ELS ’ o .
\. ~ : ¢ Aaa027 A:826

e SRR, i O ERREE R 6- 205 (6-SH),
W 22l ZE AR IET AR CER FTKAE 1 (DAPK1) 2R
ARG, LT OFRIR G 3 DAPK] 28 0 LR TR 2L
RO A, T R R R HUKEF

1 6-SH 5 DAPK1 73T EM =M _ IR =R

2.2 6-SH W[%fIk CPR JF KEUNDS W3 (£ 1) : 5
RFARHE, CPR £V4H K CPR+6-SH 4537 £k
5 NDS 17431 i 2 & (33 P<0.05), 2L CPR 24 h
4 NDS W5 s 5 CPR 45 W40 Hed, CPR+6-SH
LR B NDS 75034 i 35 B (3 P<<0.05).

1 FHHEXRHFESEE S NDS JFES R (x £5)

15 IE7L A4 it [f) 5 NDS PE4r (43)

(H) 12h 2%h 48h
BFARA 7 0.00+0.00 0.000.00 0.00+ 0.00
CPR 4 7 51834279  7500+4.98" 5350+ 3.51°

CPR+6-SH4L 7  3133+472% 59.00+3.60% 39.50+10.62 %
1 s NDS W Z DI REBUIT2 , CPR L fiE 75, 6-SH Jy 6- %
W s ST ARELE, *P<0.05; 5 CPR 4LHk% ; PP<0.05
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2.3 6-SH A% CPR Ji K RUp 3
it (B 2) 688 T s BT
i £H 220 B A D3 B 2 2l A 5 CPR
W2 i 20 2R B B I B A
FEFAE R4 2o HESI 2L L 41
V) P 484 6 % i 7K o & B0, 38 - IX ik
Al WLAZE 4 FIASE, DL CPR 24 h 41
i R ™8 ; CPR+6-SH £ W 41
G £H 26 5 P A BT G2 A, Jed i ol
22 IO MR A ] R [ i e
PR HEF RS CPR A5 .

2.4 6-SH A[f% CPR 5 KRS

AL EESIW T e CE T VIR SR O S T

WEARTE B (] 3): ARl HE Y (a5 58
YEBE I B T CPR 24 h 41735

B L S5 R *ﬁ
385 T A 22 T B G L B i

MERSCREZ 5 55 CPR 21
AL AR RS Bl K
Wt ST, B

CPR24 h#H ‘ R

(BT AL

%3000

x 6000

¥ 45:4 >

B3 BEHETT EAS R R DS 2T M s 4L

TR PRk [ W/ IMAEE A TR, (T A SR
SEFYIEH A 4 5 O S5 (CPR) 24 h 413 S 24 2R 2 k0
A 43 W A0 i i I | R R e, DA BT 2% o S 9
1k, A WEARRE 2 s CPR+6- Z2 051 (6-SH ) 24 h 415 5 41 4141
TR, ORI B B il | J e 2, S v gt , Ui, 1 s
BRI BERRN - MR DU e (o

2.5 6-SH "] F# K CPR Jii K BUIN 20 21 B WK F .
RT-qPCR £l 45 5 7R (3R 2), S FARA L,

BT AL

JegE T

) 2% 74

421451 13 i
Bt/ FENERE T 2
37 2B B T s

CPR 12 h#] CPR 24 h4
L : =3

CPR 48 hii

S “

BT Sk TR N IRBE K b 2 40

g

%,éﬂiﬂﬂﬁkﬂ 3575, e W ET BT, AZ A T L 5 il

HEZIZEHL . 40 8] g | 340 mT L
,HA DL CPR 24 h 4145 0™

PR 41654 , 2B A a2 e K
(o R

SIAZE - L (HE)

SN A B (= 2
(¥ P<0.05), Western

LC3 12 toim 3 i 2% T
24 h 41 b %, CPR+6-SH

24 h 4K BIKALET Beclinl F1 LC3 (756 Ye0m 4 i

FEL () P<0.05),
sep TBF CPR%& 741 CPR+6-SHE& A fifntsy

A4 12n  24h  48h  12h 24h 48h FHE
VPS34 1 D D NS s wemm w0200

TR —_——
LC31 " - 16 000
LC3I W 14000

VPS34 75 il 43iE R 1 34, Beclinl 8 FHIAHCE A,
LC3 WA HHICE M 1 34E 3, CPR DR T,
6-SH Hy 6- 24T, B-actin N B- JILEIE

B4 ZFEHFRAEZELERE (Western blotting ) 4341 K R,
BRiZH4H VPS34. Beclinl. LC3 78 1335
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K2 BAKXRIKEAL VPS34. Beclinl 1 LC3 Y

mRNA RiELEE (x +5)

%0 VPS34 mRNA Beclinl mRNA  LC3 mRNA

ZH S|
A MER o) Gk (AR (RS

BFEAR4 #1203 1.00+£028  1.00+£029  1.00+0.30
il 24 h 1.00+£028  1.00£0.29  1.00+0.30
HilfE 48 h 1.00+028  1.00+0.29  1.00+0.30

359+033% 3.12+039° 2.63+0.38°
466+1.18° 4.04+022° 3.67+0.62°
3774058 328+0.19% 3.18+0.68*
285043 208+036% 1.93+032%
6-SHAL Hill24h 3 3.63+049% 3.08+049%" 260+036%
HBi48h 3 3.09+0.70% 273+022°" 1.84+0.60°
T VPS34 2 43345 11 34, Beclinl iy A WEAH G 1, 163
FAE AR 1 5255 3, CPR ROiE D6, 6-SH Hy 6- W5l ; 5
BFARYFE, *P<0.05; 5 CPR 41 % ; "P<0.05

3
3
CPRA  Hil#E12h 3
240 3

k480 3

CPR+ BB 120 3
3

*®3 RAKXBRMAL VPS34. Beclinl F1 LC3 i

EARELE (x+5)

13 — L 9534/ Beclin‘ll LC3/‘
(H) B-actin B-actin B-actin
BFEARH #1203 1.00+004  1.00+0.00/4 1.00+0.26
Hil#E 24 h 1.00+0.04  1.00£0.00  1.00+0.26
T 48 h 1.00+0.04  1.00+£0.00  1.00+£0.26

293+0.02% 2444005 245+0.15%
3.46+0.05% 2.87+0.03% 3.17+0.23°
278+0.03% 2114007 1.89+0.27°
1335098 470 +0.04? 1.58+0.13%
6-SHAL HIBi24h 3 2554006 2423003 % 2.03+0.242
HEL48h 3 1794003 149%0.05* 62+028%

3

"
CPR#A  Hilfi12h 3
FkE24h 3

Fki48h 3

CPR+ HEE12h 3
3

H : VPS34 R Es iU sk 2 (A 34, Beclinl B FIBEAH SC 2 o LC3
TR | REE 3, B-actin AB- ILBIE, CPR AL liE
7, 6-SH 2 6- ZEIG ; S5 FARM LB P<0.05; 5 CPR 4hLL3L
bp<0.05

DAPIL Beclinl

BT AL

CPR 24 h4]

CPR+6-SH
24 hii

R4 BEKXRNEAL Beclinl 1 LC3 B

WABERIELLE (x £5)

1 AL Beclinl LC3
(H) (IR (ZERIE)
FARA 3 1.00+0.05 1.00+0.06
CPR 24 h #H 3 8.75+0.16° 7.17+0.17
CPR+6-SH24h 4 3 549+0.18" 4.94+0.13

7 : Beclinl R FIWEAHOCHE (1, LC3 AU AHOCHR 1 1 ek 3,
CPR Wy A5, 6-SH J 6- S4sH ; ST R4 A, *P<0.05;
5 CPR 24 h 4113 ; "P<0.05
2.6 6-SH AJ fi£ #f CPR J5 K K ik 41 41 DAPK1
iz fk . Pl DAPK1 %3k : RT-qPCR £ 25 5% R
(2 55 B AR L #, CPR 45 3V.4H F1 CPR+6-SH
7 2H K B4 40 DAPK1 mRNA £k B E T 5
(11 P<0.05), PhCPR 24 h 4H 78 b & 8. 3% ; 5 CPR
F AR, CPR+6-SH 4% V2 K FR 2121 DAPK1
mRNAZE A i Z AR (3 P<0.05). Western blotting
25 SR R (86 £ 5), 5T R4 %, CPR
A ZH AT CPR+6-SH 457 41 K B 214X DAPK1 1y
& e ik 2900 3% 1, p-DAPKI ser308 3R ik 14 12
2 (A% (34 P<<0.05), LA CPR 24 h 20 75 4k & i 35
5 CPR & W2 %, CPRF6-SH 4% 740 K B ki 21
DAPK1 [ 8 1 28548 2 A%, p-DAPKI1 ser308 1
MR B EE (B P<0.05),

3 4% g
i CARIL S —Foft 7 B (1) i 28 2R Gedbi A, 43 R e i
figi CIRLFIZ: i CIRT "2 H i CIRI BF5E 3%

DAPL LC3 A

20/um 20 um 20/um

5 FOLRMES T ML R FUIMZH L A REFISC R 1 Beclinl A MG A 1 F54E 3 (LC3) IFEIERIE  Beclinl ik RE4H0, LC3 #
IRERAT(A, 4", 6- T KIE -2~ ZRILIIWE(DAPD Je gz 2 g . RN Beclinl Al LC3 96155559, B /A0 5 DI E 95 (CPR)
A MK4LZ Beclinl Fl LC3 266 & 38500 | 2 RIB 434 5 CPR+6- ZE5 M (6-SH) 4LIK41 4N Beclinl Fl LC3 2¢ 68 48 CPR 41 0855 %

LD Y ON
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K5 VEAXRKEAL DAPKI B mRNA RiERK

DAPK1 #1 p-DAPK1 ser308 FIZE B RiELLEL (x +5)

13 - YA DAPK1 ITIRNA DAPK}/ p-DAPK1 .
(F) (HIxRiAE) B-actin  ser308/ B-actin
BFEAE #1203 1.00£001  1.00+£0.03  1.00+0.08
Tl 24 h 1.00+£0.01  1.00+0.03  1.00+0.08
Tl 48 h 1.00+0.01  1.00+0.03  1.00+0.08
CPRYl il 12h 3494052 1.95+0.12* 0.40+0.02°

448+0.62% 247+022° 020+0.07°
3254043 1.90+026° 0.48+0.07°
232+4027% 127+0.17% 0.64+0.12%
6-SH 41 1l 24 h 341+068% 1.88+022% 040+0.02%
W 48h 3 270+024% 135+0.14% 0.66+0.04°
12 : DAPK1 SHFETAHSCE IS 1, p-DAPK1 iR {k DAPK L,
B-actin 4 B- WLBHHE H, CPR MO FR, 6-SH Jy 6- Zdfly ; 5
TR A, *P<0.05 ; 5 CPR 41144 ; PP<0.05

il 48 h

3
’;

3
#2403
3
CPR+ fl#12h 3
3

. 22 CPR& V4L CPR+6-SH& AL #Hxtsy
R4 12n 24h  48h 12h  24h  48h TR

DAPK] g @S @D @GN0 ene @0 s 6000
p-DAPKI

ey (D . == oy -_ .. w1166 000
pactin NS GHEED GHNED GEND GEND GEED @M 000

DAPKI1 NAET M AR 1, p-DAPK1 iR L DAPKI,
B-actin 4 - WLEHEE A, CPR ALINE TR, 6-SH A 6- Z2ldillh

6 FEHFRAEEEIRK (Western blotting ) Kyl 4 25K K
W44 DAPK1 Fl p-DAPK1 ser308 B TR

RAETJRHM CIRL, {H 4 CIRTAGR 0 CIRT 77
PR T AR B IR 25 5 o A ik CIRL I HHE A
R ke I TR I ) I L T e R AAE CA L
O B B R E T S O, B Az
FEE L HAE AR RS A CIRT 45 A
FEHUR T — e 20 (AL N Wi

ST I 2 BT KR CA, B4 /i CIRI
RS R AT T CIRT S8 peh 2 At B 1 )
BLEL, FEPEAL T 6-SH 73 DAPK 1T X 2% #1500

e, AR B, CPR G 24°h 2K R4
o H IR A . AR SEE MER B KR CPR J5 24 h
() NDS 1143 i , £ Bifi 5 7™ 2 14 1o 26 25 BR 45405
X5 PR L CPR J& 6107 £ 25 5 D 1% 4 AR AT
A1 A, BB TR, CPR 24 h 4
P2 T B I S A P 05 05 R S 3, PR R 1A /)N
WRITE L. —2 W F A2 ot s, 5T
A 24 h ZHAHEL, CPR 24 h 44 DAPK1 £ mRNA F17&
235 B ZTHE, [ p-DAPK1 ser308 BY7E 17514
BRI, 3 R e T DAPK 1% R 934 0 7] g5 40 g
FETIBAR TS A K

R AWFSEIAIE T DAPK 54K CIRT Hr %%
HEAEH . DAPKI J&—F s 8 & R 22 202 / 5

G AR I , 7R b s B 3RS, CAIEA 2 5
PR MR TR S R Y DAPK RS RS2
F| p-DAPKI1 ser308 BERR AL K- 1984 . A HFFEE
B, 7 06 B0 00 55 O SECIRAS R, 45 18 T3l 2 B TE CaM
i JFH 5 8 H B R i 2A (protein phosphatase 2A ,
PP2A) 454, £ 1L Ser308 I 1k DAPK1 ; i1k
() DAPK1 38 i3 Wi AP L8 45 VPS34 2 &), {2 iE
B WEARTE 1%, : — S 3500 B R AL 85 (T D (protein
kinases D, PKD), AR 1 VPS34 5 — & FHEEWEIR
1k Beclinl , A2 HE 25 Bel-2, 1458 Beclinl-VPS34 &
BIE N, T A RIS A AT
L RIFFTIRI, I CIRT 251 F WEAY T B IS . AR
WF5T I 1 A8 A4 il CIRT A5 745 21 T A [] A9 25 28,
CPR Ji REUKZH T DAPK 1 3k . TH , p-DAPK I
Ser308 7 ik W FHRFAIL, I 4 ik CIRI 5 DAPK1 £
R A DN 15 DAPK L, 35 1L )5 19 DAPK1 5| i
JEE I 5 a5 B T T D A R e A T AR
5 WS 5 hn ] s R DG AR AR R T VPS34
Beclinl | 1.C3 4235 3% 1M, #8278 W 20 78 2 ik
CIRI J&5 B Wi

He s AT 9T B T 6-SH 7E CPR )5 lidit 145 /Y
PRZ LAY ER . 6-SH J T2 P i F & R
), Bty Z R st . FoE o, 6-SH il ad il
il 4 22 R AR A& FE M 2 AR D R, $28 6-SH 1]
RE R R R4 . Nazim #1 Park "2 BF5E
Je B F6-SH b FLE N p62 1Y FRIAIF > LC3 1Y
Feik AMafilEms AR AIMIAE T . AR SRS 2 6-SH
Ab PR B 2 AR A B DS T4, a8 i 2L 2 s #4
1107 5 AR T SR k20 W, A LG CPR 41,
CPR+6-SH 41 41 i ol 4, F WA /b, X
A 2 WH.6-SH 38 o [R9 1 28 70 1) B I 4 44, k2>
H AR IE ok ZHEM LA E . A, o i
WF 4 B B L 6-SH YAYT RER AR [ W AH G 5L
PRI AR Y 387K R IHE #E DAPKT ser308 437 14,
FIBEER L , JEFEAK DAPKI AYF A /K -, X2/~ 6-SH
A AEIE A4 5 0 DAPK A S04 [ W e 512 30 Ho ol
ZORE.

RUE A S5 25 5 R 6-SH X} CA-CPR Ji5 ixifit
i AR ER AR — SR 2 4b
B, AR HiE T 20 me/kg 1Y 6-SH #H8, Kok
FIBIESE R IR IR R AN [R5 T 6-SH AR , 3 o i
FERTRYT L 5 K AT h BRI CA B[]
4 min,ROSC JF T 12,2448 h 3 WS, 1 -
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ANBE

FE4 LG PR 45 FF CA S5 1 CPR T L,

WA AT FEAT Fr i A CA I TR A

25 LR BTS2, CA KB CPR J5 , DAPK1

B 7 | 2, I T 5 6-SH AEAS IV
DAPKI #4635 , Wk B CPR J Wt 3 4 2L i 14
W, AR 2R, FOBLH TR 5 DAPKT ser308
{31 BB RILAT

PR A EH Y AR 25 e
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