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i E H# AT ZDNAZSKG 1(ZBP1)/ b # 8B 245 #3384 % & (MLKL)AZ 538 BAR R I8 18 44T 55 77 A3 o /R 35 i
J (AD) ) RAb 2 UIRIL LR T 8 %o B ALH . T3k H40 R APP/PS] #3 B AD /) REHS A AR 40, I8 AR 18 % TF %5 4K & 71
#20(10.4.20.8 g/kg, A 2531 ) Fe 2k iR % Ak 728 (FAbEAT IR, 3 mg/kg) , A48 10 2 5 5F w4 10 X CH7BL/6Y /s RAE A 5% 2T 1R 20,
BHLH HR1K,ES30d, RKk% 224 h/gidid Morris KK g F 1045 R F T wie e ) RS A LR EN &, A0
PR E F a( TNF-a) & 20 e A(IL-4) K- 4l 5 B 20 80P Tau & & A AEET k& & (APP) A= ZBP1/MLKL 12 5 i
FEAR G F A AT A i T 20 R A 22 7T R BB A Ak AR B AVE A & & 30 8E 3 (p-RIPK3) FabE & ik A% 3 20 2% F ZBP1 mRNA 48
SPFGERT, R 5IEF A BAE ER AR 35 R BHRRIH D F LK (P<0.05), FATEAHMEERY (P<
0.05), 5 & 40 42 s ILBA 2 9% 2 7L & s TNF-a /K F , APP . p-Tau . ZBP1 & & % ik 7K F #= RIPK1 . RIPK3 . MLKL & & 82 4L K F , p-
RIPK3 % 5£.3% & A= ZBP1 mRNA 4835 £ ik /K F 3 B F 935 (P<0.05) ; fo i P IL-4 K F B F A (P<0.05), 5HEA 28 b4, &2
i R LR A5ARAKF ) B F 15 5 (P<0.05), B LA LRBERY RE ., Git BIFEL T 5 T8 474 ZBPI/MLKL 43 5 i@
B R Y AD s RAY UL T, AR KR RS, B i BLE AD b U 3] e s AR I AR

RIE BT H ;TR KBS ZBPI/MLKL S 5 i@ 55 SRFC 1 A =

Effect of Wenpi tongluo kaiqiao formula against neuronal necroptosis in mice with Alzheimer’s disease and
its mechanism

ZHU Xiaomin', CHEN Wei*, FU Yulan', ZHUO Guifeng', HUANG Yingrui', ZHANG Ying', WU Lin" *(1. The
First Clinical College of Medicine, Guangxi University of Chinese Medicine, Nanning 530022, China;2. Ward
1, Department of Encephalopathy, the First Affiliated Hospital of Guangxi University of Chinese Medicine,
Nanning 530022, China; 3. Graduate School of Guangxi University of Chinese Medicine, Nanning 530200,
China)

ABSTRACT OBJECTIVE To investigate the effects and mechanism of Wenpi tongluo kaiqiao formula (WPTL) against neuronal
necroptosis in Alzheimer’s disease (AD) mice based on the Z-DNA binding protein 1 (ZBP1)/mixed lineage kinase domain-like
protein (MLKL) signaling pathway. METHODS Forty APP/PSI transgenic AD mice were randomly divided into model group,
WPTL low-dose (WPTL-L) group (10.4 g/kg, calculated by the raw medicine) , WPTL high-dose (WPTL-H) group (20.8 g/kg,
calculated by the raw medicine) and donepezil hydrochloride group (3 mg/kg), with 10 mice in each group; another 10 C57BL/6J
mice were selected as normal control group. Intragastric administration, once a day, for 30 consecutive days. Twenty-four hours

after the last administration, Morris water maze test was performed to evaluate learning and memory abilities; the pathological

morphology of hippocampal tissues was observed; the serum
AEETIE FRARREZEE I H (No.82460906) ;7 1 H 44 F}

B4 5 H (No.2022GXNSFAA03546 1) 3 P AR5 H (No. H: R
AD20238028) ; |~ 75 1 & 26 T 2B 4 135 H (No.GZXK-Z-20-13) 5 (IL-4) were determined; the expressions of amyloid precursor
S5 AP A R 2R U B TR R R IR A T BA KR B 3 H (No. protein (APP) , Tau protein, and ZBPI/MLKL signaling
202410)
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4 EIE R BT LR S - BESE T PR AN protein kinase 3 (p-RIPK3) in the neurons of hippocampal
$9pi o B-mail : wul2003@gxtemu.edu.cn tissues and mRNA expression of ZBPl were measured in

levels of tumor necrosis factor-o (TNF-a) and interleukin-4

pathway-related proteins in hippocampal tissues were detected;

the positive expression of phosphorylated receptor-interacting
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hippocampal tissues. RESULTS Compared with normal control group, the escape latency of mice in model group was prolonged

significantly on day 3 to 5 (P<<0.05), the times of crossing platform reduced significantly (P<<0.05), and obvious pathological

changes were observed in the hippocampal tissue. The level of TNF- o, the expressions of APP, p-Tau and ZBPI1, the

phosphorylation levels of RIPK1, RIPK3 and MLKL, the fluorescence intensity of p-RIPK3 as well as the mRNA expression of

ZBP1 were significantly increased (P<<0.05), while the serum level of IL-4 was decreased significantly (P<<0.05). Compared with

model group, above indexes were reversed significantly in administration groups (P<<0.05) , and pathological damage of

hippocampal tissue was alleviated. CONCLUSIONS WPTL can inhibit the ZBP1/MLKL signaling pathway, reduce neuronal

necroptosis in AD mice, and inhibit inflammatory responses, thereby improving learning and spatial memory abilities in AD mice.

KEYWORDS Wenpi tongluo kaigiao formula; Alzheimer’s disease; ZBP1/MLKL signaling pathway; necroptosis

FH] /1% % T BR 955 ( Alzheimer’ s disease, AD) & — 1 55
BB YNGR 2R AT BN , EZ RN TIER
2 2] 0 RE TSR AN T REIR AL , 2 H A 5 WL AYJ
R, b A R B 60%~80%" . AD [ &L
il 52 A , E LR IRAFAE L4 fh VM FE AT A4 E 11 (amyloid
precursor protein, APP) fGiflf 53 & 51 & (1) B-VE M A 25 11
(amyloid B-protein, AR ) BEH LA | Tau & F o FE W2 1k
TN LT YRGS AT T SR 2 A S W A5

MY, AD BT BRIG YT FEE U Z RIR ST L BENR TR
P A1 1) 5510 1 9 4 I 45 V- JE-D- R AL S R A2 AR A )
R XY AT E R 22 AD SR (R IC I H
1EBGE L 1, O Fe vl RES A B ™, th
I HA WA AR VE IR A BERE LR 5 TR T LA
HYLEFRIRE el DA BB Y A A, B R AD BT RSIA
ST I TR

T IGLE 25 T 55 7 Ry 4 [ 2 v B 2 6 R A R Ak Rk Fe
SRS B TP E R T AERIRIT R AR TT
A PRRRZE R I 5E C RSS2 5 Al e 4 i A 28 AOE |
TRAP 20 R AEXT AD (R4 VR IY, SR, FEEAARAE
HLA AN T8 05 28 o RAEME R T2 B 32 A BAE &R
118 B 1 (receptor-interacting protein kinase 1, RIPK1)/
RIPK3AR 5115 AR I 45 14 54 1 (mixed lineage kinase
domain-like protein, MLKL )5 53 F§ /-7 A9 4 MU F2 P 14
TS, CIEN] S AD & AR R SRS VIR OCT At
FX# W, Z-DNA 45 4 &4 H 1 (Z-DNA binding protein 1,
ZBP1) [ i3 #7% RIPK 1/RIPK 3 {5 53 4 , 5 5 MLKL
I ERIIRFEE T HA SR, ZBP1 75 AD K il
I 28 TT I A LR S AE FE R vh 4% T BB T
YT AT AR L AL 2% T 75 ) 2 5 AT sk A )
ZBP1/MLKL {5 53 ¢ R A0 i AD /)N B & e IR BE v
T2, W2 071697 AD #4550 S BRI A

TEZG; 2025455 36 55 9 1)

1 ##
1.1 FENEH

A5 T A FE BALARAT : XR-XM101 %! Morris 7K
P (ARG BRH A FRA ] ), CFX96 R SEI 25
7€ 1 PCRAY (32 [H Bio-Rad /A A ) , BX43 Bl i i s |
UC90 2 % 245 ( H 28 Olympus A 7 ) , DY Y-4C %Y B yk
AL AR R G (A — R ) %

1.2 EFEHmEIRF

TN 45 0T 75 7 BT 30 g A8 10 g . =k 10
g ATENHE 10 g [P 510 g L BE 10 g 4%, iRk A
B AP B2 R AR — M s BR BT 12 Th 2 B (it
4% 9 S 240501, 240507, 230801, 240301, 240903,
240802) ; FhR ZZWRFT F (L5 211035, BA% 5 mg) I [
A (b D 2500 A BRA R 5 AR LG [ 2k
T DU AW AR A B 7D 5 g R AE R T o (tumor ne-
crosis factor-ac, TNF-a) | 4 40 i/ % 4 (interleukin-4, IL-
4 ) TR G 28 W FfHR 56 (ELIS A a5 £ (3t 54351 MM-
0132M1 . MM-0165M1) 3414 [ VT 95 g 5 Sk AT BR 2 7] 5
W21k Tau(ser396 ) [p-Tau(ser396)].ZBP1 . RIPK1 . #§ iz
fE RIPK 1 (ser166)[p-RIPK 1 (ser166)] . RIPK3 #7114 (It 5
735 RM4630 ,BD-PN2476 . BD-PN1850 ,BD-PP1467
BD-PP1882) 14 || 75 1 88 e BB A FR 28 w5 B R 1k
RIPK3 (ser277) [p-RIPK3 (ser277)]. W fR & MLKL
(ser345) [p-MLKL (ser345)] it & ( 5% 5 4> % K
HAT721428 ET1705-51) ¥l [ e A2 A= W) H AR A R
/3 E] s MLKL HUiA A0 4 1gG (HAL) 21 A58 50 —ht (it
5431 21894 . AS039) B F iR 148 v AL W Rk
AR W) ; APPHUIA H il -3- W2 i =8 (GAPDH) #it
M ORI S AL P (HRP) BR iC 19 10 £ 5T 5 1gG — 9T
HRP AR A 1L 24T R 1gG Bt (543518 25524-1-ap
60004-1-Ig.SA00001-2 . SA00001-1) 2411 [ 21 = & A
PIHARA PR F] 5 S 216 5E 7 PCRIAT & RNA $2HK
T 0 2 s & (k543 1o Q712 \R701-01 \R123-
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01) 40 I B o i M R A W B4 e 03 A7 PR W] s PCR 5|
Yy me T HEE I AE R A BRA Rl ITA
1.3 ¥

40 H 6 H % SPF 2 I APP/PS1 % 3K AD /N K
(5XFAD /INERL) Bz 10 L[] 35 5% | 7] 1% A e e B A 2
C57BL/6J /)N EL 34 11 181 Fi 307 31 5 SR Se i sh A RS
F [ A P AT IR - SCXK () 2019-0004], /1N BRIt
NJa SR T TP R B 245 K27 s ) S vt SPF R 54
B A% D5 75 6 SPF 9 155 2% S50 8l 0 A % it it 22
Ko AW SR ARV H B 2 KRR R S g G
B W) B2 51 23 A% G oF (18 B Y5 : DW20220215-
053-02)
2 FHik
2.1 IREEEFEFHARNGE

e 38 250 55 7 AR B A O, B TR0
L Bk 2 000 mL, FIE 2 h X 33K 208, & 91 3 IR IE TR
F 45 °CHARIE PR 4 2 2.08 g/mL (LIE 2yt ) &
F A4 CTRAE, %
22 NHE5%HYH

#4540 H 5XFAD /MR AN 10 H C57BL/6T 1F % /)N Bl
MEVEWEFE 1 JE . K5 ¥ 5XFAD /) BRUBE HL 43 Sy 5 50 2
(MOD 41 , it JAL3 26 1 55 5 fIK L e 7 i 24 (WPTL-L 41
WPTL-H41) , £k 2 75 W5+ 41 (BHPEXT I, DH A1) , R4
10 H 5 6 10 2 C57BL/6T /I BRUAE N 1E 4 % BB 46 (NC
2H), WPTL-L 4 WPTL-H £/Ni /35144 10.4,20.8 g/kg
(At AR AN S5/ BUARR AR, 3510k 1.2
eIl R S5 5G f ) T 8 TRV 38 45 55 7 25 s DH 41/ R
i 3 mg/kg #E H R IR £ 23R 5T CHR A6 SCHR[8] S 99 S B 2%
JHfE ) s NC 2 1 MOD 41/ BRI 48 R FRUAE BILER K .
BREN IR, %5230 do
2.3 fTAZERN

RIKEE 2 24 h G HEAT/K 28 B 5250 DLPPAL /N B 2
A Rz BRCACRE ST o BKRE R AN RIR R E
T =GR KB A 105 dF T M T,
I3 P INERAR U 4 DG BRI /INERER BIF- 5 T 452 11
S, O SRR R 1 HE T AR s /N L 60 s IR E P
G5 FHEFE5 905 10 s, dhBE R 42 60 s it
55 6 RiFA7T28 MR S0, WUE T A il sk 41 /N EL 60 s
N 2T B R
24 HEATIE

KRBTSR LEF G, /NRZ 20% SRTH R, 18 £ 350
KB o MLEELL 3 000 r/min B.0> 15 min, B35 W T

-+ 1048 - China Pharmacy 2025 Vol. 36 No. 9

—80 °C M#AF, 7 H o BUMLIG b FE/INER, 4321 Bl ML L
7 B O S 81 9T —80 °C R AT, FH T LAt u¢
Y6E = PCR(&F4H 3 H) Fil Western blot K] (£52H 4 H ) 5
PRI RE L 4 3 N G20, - B F 4% 258
I b T, A S YT R 229 5 um) T
IIAKG-HHET (HE ) Y2 €8 S Al BV oAb e e it o
25 INRIEDALRERSFENE

K HE G o ik g . 2,473 R /N BRI 2 21
WY R, 2l KIS 4T HE Yefa, B~ WaHf
A ZURIIE AR SRR I M
2.6 /NRRIMEH TNF-o  IL-4 7K 46

K FH ELISA VER I . BR“2.47 00 F MLV FE 5, %5 I
fift R , ¥% B8 ELISA 250 & U W] 5 20 BRI >R FH AR A
T+ 450 nm PBEAAEAGI /N BT H TNF-o0 IL-4 K-
2.7 INRiBEDALAD ZBPI/MLKLEESEKEELXER
Rkt

K JH Western blot ZE KGN . HL“2.47 TR 4% 2R A7 1)
/N B S SUE R SR U R 1 TE RS
FETGAEAR AL B, 28 85 1 AERE A RS #EF T LUK (L
JE 400 V, FRIKEFTE] 1 h) 4385, IR o0 B i B % % (R
7400 mA , %% JEINHAE] 100 min) B PVDF & |, fE =R T
FH 5% i g 4= W5 &+ 4] 2 ho il A GAPDH ., APP, p-Tau,
ZBP1. p-RIPK1. RIPKI. p-RIPK3, RIPK3, p-MLKL,
MLKL —# (Fi B L 1 4353124 1:60 000,1:500,1:2 000,
1:500,1:500,1:500,1:1 000,1:500,1:1 000,1:500),
T4 CCT R B VRIS, AR, — e (B B 1L 5] 1)
J1:10 000) , T2 FEE 1.5 hy PEl 5 052, B4
fifi 1] Image J 553 H7 4% 26 1 4571 (0 SR BEAEL, LA APP . p-
Tau.ZBP1 5 N 24 1 (GAPDH) 5545 A4 1 (8 L 18 22
7 APP . p-Tau, ZBP1 #& [ (1) & ik /K °F, LA p-RIPK1 5
RIPK1.p-RIPK3 5 RIPK3.p-MLKL 5 MLKL 4% (1 JK
JE {f LR 6 78 RIPK 1, RIPK3 FI MLKL 75 [ 7Y 5 #2 1k
7K
2.8 IMNRIBDHERMEZ LA p-RIPK3 PR R IE N

KA T TR RN o, 2,47 50T /N BRI 4
LY, WK DR B S 5 p-RIPK3 Bk (7 B Lk
2 1:100) B B 34, FHAE -0 5 1gG (HAL) £ (4,58
MU (FRRELL A 1:200) $EA 79 & ; HI DAPL 4L (.24 iy
¥, EH N E 5~10 min, AR E . SHREARUEST
SR I AW RIRLAR . DAL 500 B s ik
p-RIPK3 PR K-S IC, SR H] Image JHAF%0 BHAAE R
INER 2Ot BE A T 43T o
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2.9 /MNREDAZLAH ZBP1 mRNA KFE&T
SR FH S 98 5 e PCRIEAGIN . BUAS /N BRVR A7
(AT T 2H 23 i, SR IO 4P S mRNA , 3B 4l 5 ik
JEJ B S RNA 3 5% 5 5 1 cDNA JF 47 PCR 973 .
PCR JZ ¥ & % 40 45 : cDNA #% 4 1 wL, SYBR Green
Master Mix 5 pL, 1E [ 51445 0.4 L, N JoA% FR g7k
%20 Lo, PCRY HIZFAFUNT : 95 °CHIAEH: 30 5595 °C
5P 10 s, 60 °C iR K/AE fift 30 s, 2k 40 S E F . LA
GAPDH N N2, K 2741144 ZBP1 mRNA A1 %
IR AR LINC 4 2 AT IH—fb b, PCR
FIYFI B RN 1
%®1 PCREIMFFIRF=HMAR/N

HRAT FFA(5'=3") FHfop

GAPDH IEJi):GGTTGTCTCCTGCGACTTCA 183
2171 TGGTCCAGGGTTTCTTACTCC

7871 IEI1: AAGAGTCCCCTGCGATTATTTG 102

Ji[i1 : TCTGGATGGCGTTTGAATTGG

2.10 Zit=EHE

K HH SPSS 25.0 BAA B HAT G400 . 455 IE
BOAMTHRE R X £ F7R , 241 H AR H LR 2
T3 25500, 5 2555 B AL (B G LR ) LSD-¢ K 56, 7 2
NFFE A [R) A e dSR FH Games-Howell 5656 ; ANAFE1E
B TR R L M (P, Prs) 7% , 41 48R
Kruskal-Wallis B AR50 . A5 7K 1 0 =0.05,
3 &R
3.1 IMNREIRZTEHCIZENERER

5 NCHL L, MOD 2 /N RS 3~5 K119 1k sk s AR
¥ 1 2 AR (P<<0.05) , 2 RSP 5 TR B b (P<
0.05) ; 5 MOD # L85, 2% 245121 /)N BRUERS 3~ 5 K 1Y) ik skt
TR B35 40 4 (P<<0.05) , 28T 5 OB L 1
n(P<<0.05), &5RWE2,
*2 [BANMREBERBERFHEFEERHMEE (n=

10)

a0 ERERIIGE5)is FHTARH
BIX 2K 3K 4k BSK (M, P
NC4l SIS 4886+309 3356+263  2136+284 1686130 5(6.6)
MODAL 58304221 303464 263228 4903205 4126+11  1(1,2
WPTLLAL  5836£206 $373+231 4293176 3693+151 3493+195 2
WPTLHAL 5656217 53102166 3070£2.09° 3030+ 100° 26663102 4
DH| SSBELI0 5290325 38200 2696+159 3661700 4

a: 5NCA [, P<0.05;b: 5MOD4 b4, P<0.05,
32 NRIBDALREHREEZNRER
NC /Nl Lh USRI, CAT DXCHEAA AN (i
TR ITTR) HES R ST, ORI A AT M, Qe (15 5

2GS 2025 4F5 36 55 9

KR IR T B IR FEAR I, TC S AE AHLIZ I . 5 NC
20 He A, MOD 41/ BUAE Sh 2 U473 45 ™ 1, CAL X A&
HEDZEHL G AN s fEAR AN A /D | b 28 e [ 4
T R AF ks ) , 2T 4k, S MOD4LL
A, WPTL-L 41/)s BUAE S 4l 20543 P, CAL X A
Y1 i HEF AL 55, o ph 2e T [ 46 R Ys s WPTL-H 41
1 DH £H /)N BV B ZH 200 00 W i, CA L XA 200 i
HEBHE S AP B 2 e 4 TR S5 ILIE 1,

|

B.MOD 4

E.DH4
1 {RAENREBDHEHLHE L EBRHE

3.3 /NRIMiEH TNF-o IL-4 7K EME LR

5 NC 4 H#5 , MOD 2 /)N BUIML I 1 TNF-a K- fi 3
FHm (P<<0.05) , IL-4 /K- i AL (P<<0.05) . 5 MOD
Y1, 45 25 A/ UL T TNF-o 7KOF- 2 5 2 AR
(P<<0.05) , IL-4 7K ~F- 3 & 25 F+ &5 (P<<0.05) . 451
23,
%3 RANRIMBFED TNF-o IL-47KFELLE (x+5,n=

10, pg/mL)
a3 TNF-a 14
NCA 3216071 61924135
MOD# 6909087 3653199
WPTL-L# 5891082 45404065
WPTL-H# 4664+ 117 548310.76"
DHA 46984128 56491095

a: 5NCH #, P<0.05;b: 5MODA 48, P<<0.05,
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34 /IMREBEDALATZBPI/MLKLESERBXER
RiZHMER

5 NC 4 %, MOD 4 /) [ ifg 5 41 41 APP . p-
Tau,ZBP1 £ 1385 K-V LA & RIPK1,RIPK3 .MLKL %
s R A K 1 8 22 7 35 (P<<0.05) ; 5 MOD 41 He %%,
& 25 AN B B 0 20 R 48 BRKCE 2 0 3 AR
(P<<0.05), #iRILIE2.%4,

NG - 100 kDa

p-Tau e— —— 79 kDa
N eu— —

zBp1 . - - P

p-RIPK1 — S S— SR SR 73 kDa

RIPK] - L~ P
prirks R - 0.

RIPK3 | s G SE— — o
-MLKL — R CNER wmm—"— 0
MLKL - — A S— m— 54 kDa

GATDH S S S S (:

1 I I v A%
I :NC#4; I :MODZ; Il : WPTL-L4H;IV:WPTL-H#i; V :DH
4l
B2 &ANMREDHLATRZBPI/MLKL IS S#EKEX
EAFRIEMEBKE
3.5 INRIEDALRMHEZITTA p-RIPK3 AL BRI R
ENC#(0.24+0.07,n=3) It ,MOD /NI
éﬁémﬁﬁ 7 JG N p-RIPK3 %6 5 Ji (3.52 +0.37,n=3) .
MR (P<<0.05). 5 MODZ b4, WPTL-L 41 \WPTL-
H QIMH DH 41 /)N R E 2H 2180 28 0 N p-RIPK 3 % 5
(4354 1.65+0.09.0.67 +0.09.,0.39 +0.07, n=3) ¥ i
FHE (P<<0.05), L5 LA 3,

50 pm

NC#l MOD 4]

WPTL-L4

x4 RANREDAAHZBPIUMLKLESEEIEX

EERIEKERR (x+s,n=4)

, ‘ ‘ ‘ PRIKI pRIPKY  p-MIKL/
a APPIGAPDH  p-TawGAPDH  ZBPI/GAPDH

RPKI  RIPK3  MIKL
NCH 0291039 0255001 0391004 0731004 080:010 066+002
MODA 074026 06000  097H00F 1308002 1274003 LI4+002
WPTLLAL 059400 048001  085£003  LO4L00P LOTH00%  101+00
WPTLHAL 0374013 0373001 0574002 0795002 096005 081+006°
DH 036016 035£003  059£002  078100P 0934006 083006

a: HNCH H#, P<0.05;b: 5MODH L4z, P<<0.05,
3.6 INREDHAH ZBP1 mRNA K ENEL R
ENCZ(1.01 +£0.20,n=3) Ht# , MOD ZH/)> il 2
ZH 2 ZBP1 mRNA AHX #IAKF-(2.95+0.58,n=3) it
F T (P<<0.05) ; 5 MOD 4 He %% , WPTL-L 41 . WPTL-
H 21 Al DH 21 /)N B S5 21 217 ZBP1 mRNA AHX FR ik 7K
(4351 R 2.16 £0.28.1.42+0.42.1.51 £0.20, n=3)
AL (P<<0.05) .
4 g
AD J& BRI R Tl . AR A A
M 55 /2 AD %95 I RR AR D DAL, 98 % 1t B 55 J2& AD 19
KHEAL, FFE T AD FRHLTE AL 13 %ﬂﬂﬂ’]a@%ﬂ AR
TN MEIRIR AT B, B ST T T AL 2% O 75 TR
W), 95 22 Tl RIT RO . A5 rh Morris 7K 2 B 5K
IS5 R WoR R E 2 TT 55 5 TS AD /N Bk kv
PRIV o i %ﬂi”A‘”%&R%ﬂ@bu-HEm@éﬁ%ﬁ

7, T MELE 2 1 75 5 T TS AD /R S CAL XA
fi] 4 AR Y B D APPFY&%W@%@&W%
VI AR, 117 AR LR Tau 85 1412 B W R AL TR L 28

50 pm

L 50 pm
50 pm

WPTL-H4I DH4

B3 fKAENRBDELAMEZITA p-RIPKSHEE R EEE
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- YE g 2E 2 AD 1 F LR IARFEY . AHFSE Western blot
SCER A AL N AT NC 41, MOD 41 /N i Eh 211 21
APP [ p-Tau 25 1 2 R34 58 ; 10 45 T It I8 2% 155 07 1
B, I B R AD /) BUI 202X APP B 1
YRI5 S Tau I RYBERR L . X UL I8 268 01 55 77 fiE
BE Y515 APP K p-Tau iX 2 > B AR 11 1R 5, IR
T Sy 8 ST A R B I, A AE AD /N BRIA N
Boii =

DA/ IN S 5 240 e K 1 im0 412 58 A L DR 5 K P T

AR 18 PR 28 RAE L BNl 2 AD Y BAR R 2

—o Y525 TNF-o S5 RAEAT T RIS, RIPK T 23 %

A= W IR AL JF 41 55 RIPK3 B 2 &1, Bl 5, B2 1k 1Y

RIPK3 i — 253 MLKL, Ji&5 gl 05 40 G 73 A8, OF:

B 2 Fh S0 T, U0 TNF-o  IL-1B 11 TL-6, 3% 26 48 fiF

PRl F- 2o B e Jo) FE R A5 B R A5 5 A1, W 5 L W 4 i 2R

B 3|52 50l 1 DI, DT A 2 i B ™ iF o s

ZBP1 A3 R PR R Z BUBUEE RNA TR 55 RIPK 3 ¥

MLKL , A T figh 5 R 240 0 O SR AL 7175 TTER AD R

BRRH 28 T A i ZBP1 AT Sk 2 el b 28 oo A Ak

REORAAE . S5 A RIFFE & B, RIPK 1 RIPK3 \MLKL %

AWM LS AD B E ML ITI IR T 1k e U1 AH

R ARBFEAS R W IR B 2% TT 55 )5 REfE A

il AD /)N U 5 414170 ZBP1 mRNA K Hi2R 365k,

fIR RIPK 1, RIPK3 ¢ MLKL 4 1B 2 fk 7K ¥, [ B B A%

M3 P2 58 5 TNF-o K, iR 5 IL-4 7K

Zx BTk IR M8 2% T 55 5 ]l ik 0 i ZBP1/

MLKL {5538 i, /> AD /R 2 e IR SE R R T2k 2

T SR KL, HE I A AD /N R > iz [alic A2 B

SR, A TEATIAFAE— 7 SR R4, R R ] ZBP1/MLKL

o S R R R R A T B IR ST R SR AR

RGBT AR S TIRATSE o

S22 30k
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