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[ Abstract]
the no-reflow phenomenon in the middle cerebral artery occlusion/reperfusion (MCAO/R) mouse model and to elucidate its
potential mechanisms. Methods: A modified intraluminal filament method was used to establish the MCAO/R models in C57BL/6
mice. The models were assigned into a sham group, a model group, HQCTY groups with low dose (6.63 g-kg"'), medium dose

Objective: This paper aims to investigate the improving effects of Huangqi Chongteng Yin (HQCTY ) against

(13.26 g-kg'), and high dose (26.52 g-kg"), and a 3-n-butylphthalide positive group (78 mg-kg"'), with 15 mice in each group.
All drugs were administered once daily by intragastric gavage for seven consecutive days. Neurological deficits were assessed using
the modified neurological severity score (mNSS). Laser speckle contrast imaging (LSCI) was used to evaluate the no-reflow
phenomenon in ischemia-reperfusion. 2,3, 5-triphenyltetrazolium chloride (TTC) staining was performed to measure the volume of
ischemic infarct and cerebral edema. Hematoxylin-eosin (HE) staining, Nissl staining, silver staining, and Fluoro-Jade B (FJB)
staining were used to observe histopathological changes and neuronal damage in the neural tissues. Evans blue staining together with
immunofluorescent detection of tight junction proteins zonula occludens-1 (ZO-1) and Claudin-5 was used to evaluate blood-brain
barrier (BBB) function. Platelet endothelial cell adhesion molecule-1 (CD31)/vascular endothelial growth factor (VEGF)
immunofluorescent staining was performed to assess angiogenesis and microcirculatory perfusion. Immunofluorescence was
performed to detect phosphorylated (p) - receptor-interacting serine/threonine-protein kinase 1 (RIPK) -3/p-mixed lineage kinase
domain-like protein (MLKL). Combined with Western blot, the immunofluorescent staining was used to detect RIPK1, RIPK3,
MLKL, and their phosphorylated forms, evaluating the necroptotic signaling pathway. Enzyme-linked immunosorbent assay
(ELISA) was used to measure the levels of interleukin-18 (IL-18) , interleukin-6 (IL-6), tumor necrosis factor-o (TNF-a), and
interleukin-18 (IL-18) Results: Compared with the model group, HQCTY groups with medium and high doses exhibited
significantly reduced mNSS scores of MCAO/R mouse model with intragastric administration for three and seven days ( P<0.05, P<
0.01). LSCI analysis shows that compared with the model group, HQCTY groups with medium and high doses exhibit markedly
improved cerebral blood perfusion after reperfusion in the MCAO/R mouse model (P<0.01) , thereby alleviating the focal
no-reflow phenomenon. TTC staining results reveal that compared with the model group, HQCTY groups with medium and high
doses exhibit significantly reduced volume of cerebral ischemic infarct and cerebral edema (P<0.05, P<0.01) in the MCAO/R
mouse model. Histopathological evaluation results show that compared with the model group, the HQCTY group with high dose
exhibits ordered neuronal arrangement and intact cellular structure (P<0.01) and significantly increased number of Nissl bodies (P<
0.01). HQCTY groups with medium and high doses exhibit compact arrangement and distinct orientation of nerve fibers (P<0.01)
and markedly reduced neuronal degeneration and necrosis (P<0.01). Compared with the model group, HQCTY groups with
medium and high doses exhibited significantly reduced BBB permeability (P<0.01) and increased Claudin-5 and ZO-1 expression
(P<0.01) in the no-reflow region of the MCAO/R mouse model. Compared with the model group, HQCTY groups with medium
and high doses exhibited significantly increased microvessel density and upregulated VEGF expression in the no-reflow region of
the MCAO/R mouse model (P<0.05, P<0.01). Immunofluorescence and Western blot assays demonstrate that compared with the
model group, HQCTY groups with medium and high doses exhibit significantly downregulated protein expression of p-RIPK1,
p-RIPK3, and p-MLKL in the no-reflow region of the MCAO/R mouse model (P<0.05, P<0.01). Compared with the model
group, HQCTY groups with medium and high doses exhibited significantly downregulated levels of IL-18, IL-6, TNF-«, and
IL-18 in the no-reflow region of the MCAO/R mouse model (P<0.01). Conclusion: HQCTY may regulate the RIPK1/RIPK3/
MLKL signaling pathway, inhibiting necroptosis, enhancing cerebral microcirculatory perfusion and acting on multiple targets to
improve the no-reflow phenomenon and associated neuronal damage following cerebral ischemia-reperfusion. These findings
indicate its promising neuroprotective potential and application prospects.

[Keywords] cerebral ischemia-reperfusion; no-reflow phenomenon; Huangqi Chongteng Yin; blood-brain barrier;
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INFEAE P4 T2 — b H AT ARy A 45 R P A A i
ST X, RE A S LM TGRS, Bk
A AR T4 2 19 43 AL, 352 fR A2 AR AE EAE 22
R /5 E R AE 1B (RIPK) 1 RIPK3 M iR & 1% &
U4 G RE AR (MLKL) A 50, 2 5 300 il 7 1 1
116 24 55 15 A1 BBB i 3K 1) 8 S AL 22— 7E Bk i
FEETE S b, RIPK 1 5 RIPK 3 A1 HAF FHE 1 3R 26
N I A E B R AL, #E — P W MLKL, {2 fiff
MLKL 3 i Ak I 5% 437 28 40 i B2, 51 & ISR o i i
B EWN, A T EAN R, KERRET
KA AH 5 73 T 15 (DAMPs) B i , i & 5 21 4
iE S, N EE BBB IR 175 Kk B A Il 5 B 2E 5K,
NI 5 SO 0E A E T TR Y UL, RS
TR B TG & Az 1 OG5 30K 2y R 22, 408 ] )]
% RIPK 1/RIPK3/MLKL {5 53 % , 4 2y ok 3% lix Bk
I 3 G A 9 B 4 4 B SR s

B U IR (HQCTY )y [ 5 K Vil B 4k 41 2 42
T I e R S5 3 v 5 T 0 45 587 AL T 1) o |
229507, HA 5 AN I KRR OE 4% 2 AL . RE AR AN L
PP SO Lz I SO Wl R HE B =z T AT
ANy, 5 BEL ARG 45, 77 e i TR R R L R 2 AR AR
S ML, 0 A VR AN P LT I 4 A A AR S 2 OR
BE 15 F 5 UE 52, HQCTY w] 41 7 fiq ke 1tk J& [l X Jak
4 I8 T 2R AT RN R A AR R I v R RE P K
S B3 I VI AR 2 R AR, DA B A 28 T B
B SR, HQCTY 3 3k 1 4l I8 B 4 A 7 okt 3% fiki
e it P T R T IR 4 R AR & AR AP VR DA T
— BRI

SR I AR A 5 403 Ao ) A /N BRI 3l ik A €/
FEHE T (MCAO/R)ABEAY , >R FH i 1L 37 W I 26 2 34
MR A T AR AR R Y R  BBB 4514 5 D) BT
Al IR BE A U8 738 [ 43 B B R E R T R IR K T 2
A48 4%, R G4 HQCTY Xt/ Bl MCAO/R #5 # g
G0 T AR 32— 20 DR 2 O AP AL
AWEFE B AE RON AR R 43 F L] 22 A4 2 4 7R
HQCTY gk 3% MCAO/R 5 8 Jo &2 i SR W AE H L R
i A M 2 v L4 P 3 i 0 A 9 Y o e ) P R 2
T I A P K Al R S 5 S o
1 ##

1.1 h¥ %8 SPF 2Ll C57BL/6Y /N B (44 i
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A R 24 KA 5 — R B B R A 8 S bl
A IE S SYXK (3 ) 2020-0010, 4 3% 25 5% 4k 45 % i1
22~24 °C M XF 18 50%~60% , )6 I J& 1] 4 12 h
BE/12 ho R o /DN BT S 30 T 4 i 1 PR A 5 1

1.2 3 Wiy 58 2R W R b BE 2 R R
— B & B B SE K sh W 8 B 2 BY 2 ik oE (L S
ZYFY20231110-170) .

1.3 254 HQCTY Hi 8 K 40 g X Il Bk 10 g ¥ X
BE10 g B AME10 g HER 10 g 2S5 g WRIA 15K
(Z1g) Hlp10g HE 6 g4k, irf 2y [
WrE B 2y K2R — B B B b 25 55, R & e
P 24 R 2% 5 — B ) = e 24 00 B oK i I R AT 24 0 2
FE L AF A 2020 4 IR AR N R L FE 25 BOBRAE . BT
HZ5H N 10 4% 5 K= 30 min, I 1 h; B8 )G,
N SR AKFRE | he AIF2KBIEIS2
W, A e 5 28 A 4 il % HQCTY 25 W= 8 -
HQCTY £ 2 IR B G I 25 W e % 25 R e 4 19 B8
18.69 g, LA A= 2 it it 1 R Ry 18.32%, B T 4 °C%
PR AT £ o AT, BGE B HQCTY 2542, LU
KIMAKMBREG I mL S RAEZ 1 g R E ., #%
P2 RS2 50 7 k2 ) N 5 sh ik e B Bk
70 kg G H F A 250 102 g, A5/ BUR & 1 2
e R ECH 9.1, /N 45 25 50 45 4 13.26 g-kg'-d'.
TORBR AR HE NG A A 245 48 A TR 2500 A BR A AT
[ 25 1 7 H20050299, i A 1 d &0 0.6 g, T /)N B
25505 R 0.078 g-kg'-d s

1.4 R 2,3,5-540 =R EPUAME(TTC) 3
S YRt (f8 B Merck 2> A, 5845 40 il T8877.
E2129) ; Ji AR Z-JH20 (HE) 4t 53857 & e G Y (1)
(FBERZREVWHERAERA, %5 55N
C0105S.CO117) ;AR YLk ) & (bt K E R AR
A EL RS G3260) 5 B E B -1 (ZO-D) Pk .
I /N A R 20 B 8 B 4 7 1 (CD31) it 14 | # iR 1k
(p)-RIPK3 Hi ik .B-lah & H (B-actin) Pr A B i
A ALY (HRP) bric 41 Fhi R R EH G
(IgG) I FEHi/N B 1gG (3 [ Abcam 24w, 45 435l
9 ab221547. ab222783. ab205421. ab8226.
ab205718.ab205719) ; (1 8 & 11-5( Claudin-5) HL {4 |
p-MLKL 4K | IfiL 48 P ¢ A2 4 B F- (VEGF ) Bt 4 (58
Thermo Fisher 2% 7 , 52 5 73 5l & 35-2500 . MAS5-
32752 . MA5-13182) ; RIPK1 #i & | p-RIPK 1 4 {& .
RIPK3 & MLKLHTK (R =8 Y H AR A R
", 5 9 17519-1-AP . 66854-1-Ig., 17563-1-
AP . 66675-1-Ig) ; Fluoro-Jade B (FIB) %¢ ) 44 Bl (i,
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W FEYLE Y e 2 B4 A BR A A 5245 TR-150-
FIB) ; Cy3-F7 ic ¥ ¥ & IgG. & i B MR 2¢Ot &
(FITC)-Frid bt B 1gG (b mt {58 2k AE W 5 R PR
I HE] L P54 5N bs-0295G-Cy3 . bs-0296G-FITC) ;
/N 20 A F-18(IL-18) L F 4l il A % -6 (IL-6) .
Ji SR8 SR BE K F--a( TNF-a) A 20 HE A 25 -18(TL-18) fiff
166 H 28 W B I 2 5 (ELISA) 3 # & (Gl DB 3 B 4
A R B A RS W), 4245 43 3 2 E-EL-M0037
E-EL-M0044 .E-EL-M3063 .E-EL-M0730)

1.5 U%%  A4-162050 %! MCAO ¥ £k (b 5T 7 e B
FATBR 2 7] ) ; ML204 A Mg K F (% - METTLER
TOLEDO £ FR /2 ) ; CM 1950 & yKk % Y] /- HL . TCS
SP8 I O I 5 AR I L4\ RM2016 AU £ 85 U] 7 L
( 18 [® Leica 2% 7)) ; IX73 B 2% % W i 55 ( H A&
Olympus 23 A ) ; ELx800 %4 fif§ #1 {% ( 5% & BioTek 2%
] ) ;moor FLPI-2 %Y 38 5 22 3% & 1fiL 37 1% ( % & Moor
Instruments 23 7] ) ; Mini-PROTEAN Tetra System %!
HL KA B B R R 48 (96 18 Bio-Rad 22 7] ) ; 5200 Multi
RIEE I AR RS ( L REERME A BRA A .

2 Fik

2.1 HE/NEUG MCAO/R BEHY SR H ok B 46 1
¥ 8 MCAO/R B 8112 . C57BL/6J /)N BRL 28 Bl g T
(20 mL-kg") BRI , #5058 1E o U)IF I i 1 4 25 2
i A ) 2508 B ik L #5402l ik K BN Bl bk o e P A
By KRN £ B bk GO i, 25 HL SUA Bl Dk o0 i O B
PN E PN = N ) 1 € NG i B R
P 3 ik 2 1 3 28 K v 2l kRS s R A 2= A B T
P TF 2l ik Je , 18 2 L, BELT I 3t 2 h 5 44 B 2 i ik
BUEE . AR PR REARE T 2 7E (37.0£0.5)°C. FIE
TEJ5 2 h 2Rl Zea-Longa il £ Ty BE ¥F 43 745 9] 25 4 Wi
R R R P 1~3 A F A ASE R, 0 4 Bk
4535 IR

22 A kg SER/NRBEAL N 6 A, 51 5 R
it F AR 4 (Sham 41 ) i 2 (Model 41) .HQCTY 1k
A & 4 (HQCTY-L #4H ) . HQCTY H i & 4
(HQCTY-M 41 ) \HQCTY & 7l # 41 (HQCTY-H 41 )
FUBH PEXT B8 T 2 BR4H (NBP4H ) , 440 15 2 . Sham
AT B BB DAL A, SRR A B R K
Model £ 4 # MCAO/R £ Y J5 J# H 45 R FR A4 3 4k
7K ; HQCTY-L. HQCTY-M } HQCTY-H #H 7& #4 #
MCAO/R BRI B Al F 53 5] 45 7 HQCTY # B, =
Iy 9 H 6.63.13.26,26.52 g-kg'; NBP 41 7¢ #4 #
MCAO/R # A il [ 25 7 T A ERE B , fl &k
78 mg-kg'. AW HMEE 1K, ELL27 d.

2.3 R M REE T 43 (mNSS) PEA i 25 D) g
W ARG A 2555 1,37 Kl i mNSS PEAG /N
WA 2 BE B FE " . mNSS RELLE /I 2
Bl JRAE P KR ST RE L BE 4 R 0~18 43, 75
53 R 2 T e B 1 ™ L A b TE LA
R S S FR e o R R X8 S R R v B I T A g
A& R N SIS R R O N S R N
AT A i O 0 R B HEAT FIWT . 043 TR M A D) fiE
B, 1~6 47 R iR BE DI RE B L 7~12 43y v BE R A,
1357 B DA BN BT r A o ¥ ih 2 44 4853
F 52 58 N B3 AE B VR 2 1R ST 52 G, RO B1E L
PRPEAL 25 3 10 & W 5 — 2ok .
2.4 POGHCEE Wi i AR (LSCD) A ivi 28 22 1fi It
W R MR R LSCIRE I /N B ik Je ot
I A2 Al o S5 b/ BRURR S [ 8 TE IR T & [ 4E
FRRIR (37.0+£0.5) °C 1, 4 3Kk F8 6 & 40 B 01 2% 5% B
DI, DR A5 00 7 58 R sl 400 400 A JE . RO K
BE I VA0 AR ASRE R R B L i 1 AT AR, I i
moorFLPIReview V50 5% {F ¥ 47 44 40 M7 , ¥4k 1L %
VT3 5 B0 (Flux) I 31 50 A 6V 33 4 b 2 T & 3
Flux/fi ] Fluxx100% L Jsz B ifiL 372 9% %2 72 B o
2.5 TTC Y oK 0 Sk ifn 45 58 &k K i 7K R FR 58
55 /0N BR 28 R I I A A 3G IR - 7F - 80 °C YK A8 Hh
7R 5 min, T oK LU &R 00 U0 A 2 mm B U0 Ao
BT 1%TTC % W b, F 37 °C 18 iR 4 b ke e s &
30 min, ¥ [A] 18] B& 15 min X3 % A #0107 DL AR 45 4 (2 1
Ao Y 58 R U i R WL R 28 v (PBS ) BE#t
ET 4% ZRPEEHEBPEE. JOg58 T, IE
AN G 3 (1 RN RS TR LN
TR R A Tmage T G 43 i 8544 X6 B ai
FEBE AR B HEAT 22 43 AT, 25 2 DAk i B A AR B
o A R 43 L R o A B A FR R R ol A o 3K A
R E J3 P58 s (2 3R 0K B — A 0l 4 B8 44
FEO) A 2 R AR B < 100% o i 7K Jif 4 A8 4z Gk ot A0 A
BRI A o R TR A R (AR IR -
e 2B BRAR ) /47 2 BRAK B X 100% -
2.6 HE Y (o W88 0 & It X Ui 20 40 B 007 Wil
HLNLE 4% 22 5 I [ 28 B0 B T WO /K R A s A
HH 4 wm A REL Y R o Y & TR B
BB CREAKALSE R AR ZR Y 4 5 min, Fh 1R £ I3 €4,
IR JE LT A Y 2 min, B BE LRI OK (U R E
W1 JE b PR IS o D2E BB T AR
Uit DX BN 28O0 AR A5 0 L 5% M A R T K K b A
W I B PE SN R T 0~d 23043 GeAR a0 03, i 22
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JCEE A LR, M A 52 K, TC B S B A 1 4y, DL
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253, P2 TG [ 4 R G 0 5 4 B ., JR) b 5 A AR R
FEAE R BEAK i 5 3 43, M o0 )2 AR P AR BE R L
LG50 B 3 AL K B Rl sk 5 4 4%,
P TT K SR, 4540 A A B 2 i K b K 58
P40 R
2.7 JE R YR I TC & X Sk i 2 o0 e IR R AR b
IR i il K AL, BT 0.1% W4 i W YL i 37 °C
HEGIEE 20 min, ZERKIEVE, BT RBES E
(G B . BB HE S BE K W R E W G 3 o
2 R T S8R JE & L IX SR 48 0T Je G
JE A8k, Hor IE F 28 00 2 B R AL TR 1 6 BE B
R, 08 495 4 22 o0 3 B R JE EC AR A | i 4 ]
4o R Image RT3 8 IG/MESHE .
2.8 HEAR YL (0K I JC A U X SR A 25 2 Ak 45 4 4
Y T8 08 7K A e A U (S TR R -28 % & /K
4:1)37 °CHEAMIZ YL 15 min, 2 | 5 6 5 3 min,
FELL 0.1% Ak 48 4 5% Bt B R 4 5 52, B K i
W15 — B A A A 7 (DPX) 3 Ao 2 Wl BR
B TG AT I X 8 T 2 25 0, HL P e R
EEES U S A R SN NN T3 A |
GEERIE . 2R A Image J K F 15 4R e i AL L o
2.9 FIB Yo Kl JC & i X A R pl 2ot il 4l
1T 4% 2 B W 2 5, 2 2 WK vh Uk G B 2,
BB K, PR DA ZE AR e . B V1A BT 0.06% =
Bt TR A 15 W TP AR FE 10 min, BRERHE ) USSR 1Y ST
i R R I o N 2 S R QUL
2 min, % A 0.000 4% FIB Y% 6 e (4 30 min, 3
52 R 28 M8 K wh gk 3 U, BRI 1 min, TR £
THSEEW B R . T FITC 38 F 4 %6t B i
£Z,FIB PHMEAR M o 22 o0 2 2k (0 0O6ME 5, U TIF
Al 105 21 20 rp pl 2 oo 05 R B . SR Tmage T BI& 53
MEERPE 155 FIB s 0 B 20 i 4.
2.10 B SCREVHE Gl o A T It A B B S R B
JELE oy SR i T A R K b AR 2% I TR VA
BEGORAE o /N BUR IR S T 18 32 80 ik 59 2% 7 3¢
JEWE VAW, Bl 4 mL- kg K R VE BT 5 B S 4
FeRR BRSO SO E MG A b [ th B 3B
30 min, & /50 445 LA PBS BT 4 S HEVE , H 2T
JUE B A7 o0 B Ui+ V22 T 63 B O 5 4 3 R i A
WA AR SC R . PR G 2 ik, & T PBS R UE
IR G o R T R N (7 D S
Image J BG4 T 51X 15 H DXCBE AT 1o AR 4, 1
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SR, JIELN AT A

2.1 fRE % Ok Y 4 K I ZO-1/Claudin-5, CD31/
VEGF .p-MLKL/p-RIPK3 [/ &35 HUf 5 40 HE figi 21
VY] R, T 2R I S 2B B S K PBS it
Ve YA E T 10 mmol- L P R 0 28 vh i b,
PAB S HUE 10 min, B A1 )5 PBS #h k. FifiJ5 = iR 6
M1 h, 23 i A —$0 4 °CHFF & %« it 2O-1
(1: 200) 5 B #T Claudin-5 (1: 100) . #t $T CD31
(1: 50) 5 Bl HT VEGF (1: 100) . % T p-MLKL
(1:200) 5 B4t p-RIPK3(1:100) . XK H PBS ¥k %
JG L MA ZH(1:300) , #OGIEF 1 he PBS Mk 31k
J& N DAPT YL, & R Y F S min, PBS YEift /5
B o A SO0 B A0 A R BR Bk H
Image JFRAF 47 € & 5347 o

2,12 FE I B vk (Western blot) K6 i 3R 5E 1
FT- M RE A FRL BU-80 °C UK % A7 1 I 41 1,
P O A2 37 R 4 X el 7 S AL 40, 44 1210 He il in A T
A S B B8 UL TE ¥ (RIPA ) M T, VKIS ML 20 3
SR T 4 °C .12 000xg B 0> 15 min (& 0 2 15
10 em, TR, W4 1. SR A& M kD 2R
IS IR L 20 pg A =gk T+ e 5
Tt TR M - 3R VA s T i 46 Jie L VK (SDS-PAGE) ¢ Jit
PEAT HLIK 2 B, B G e I % PVDF R L, 5% i IR 4
WA R E A 1 he 43501 A —$t : RIPK1(1:4 000) .
RIPK3(1:2 000) MLKL(1:10 000) ,p-RIPK1 T {4
(1:5000) . p-RIPK3(1:3 000) .p-MLKL (1:4 000)
Ml B-actin(1:5 000) ,4 CHIKMEF F &K . X HH
TBST ¥k 5 3 ¥, 45 X 10 min, il A HRP #5321 — 4%
(1:8000), % k% & 1 ho PERE S i 3 5 b2 &
J61: (ECL) &G i €, 2R T E I iUAR & St 4Rk B
SRR . AR AR K BE(ELR JH Image J 053 AT,
T S0 K BE AR .

2.13 R ] ELISA f& il JC & U M K¢ Jot IX B IL-18
IL-6 \ TNF-a & IL-18 ik K F /)N BRURR Ik Ab 5E )5 1
RN , 43 850 B B2 i 41 21, PBS 4% 58 b ik L BR
IV 5% BA 5 AR BT L, A T ¥ PBS 219K, 4 °CF LU
12 000xg £§.0> 15 min, B LW & H . T B 8 96 1L
i AR A SRS, LR AR e R R
HEAT 37 CCWEH 1 hJa YEAL S W, i (L ik % &
15 min 3 2% 1k 2 ¥ , 450 nm 3 K BOROGRE 4, %
FH Y 24032 6 m] A 405 A vl 26, THIRAE AR
2.14 Gt A LR B Y + sROR,
it o # K FH SPSS 25.0 J R R AT . Bl IE Ak 4
Shapiro-Wilk £ 55 WAl , 77 22 55 P 4 Levene £ 5 5
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. FF &R 4040 By 22 5515 1 22 4 18] e Bk
R &K T 253 H (One-way ANOVA) , #5177 1E ik % 22
5 WU 3 i Tukey's HSD f 5o 17 )5 £ H LW #K; Y
B ASFF A RS 43 A 8y 22 5 PE R, R Kruskal-
Wallis H #k K 56, 41 18] 2% 5 4 Dunn-Bonferroni
EHfTZE LA, P<0.05 MR B HE X,
3 &R

3.1 HQCTY k3% /N Bl MCAO/R # A i 22 T fig
B mNSSZEE KW, 5 Sham 41 L4 , Model 41 %45
2555 1.3.7 K mNSS P43 ¥ W 3 7t 5 (P<0.01) , 42
/N BRUAEAE W 5 b 22 D RE B 451 . 5 Model 41 LB 32,
HQCTY-M 20 fl HQCTY-H 4 fE 44 25 %5 3.7 K iF 4y
W 5 PR (P<0.05, P<0.01) , $/5 H & 57 i HQCTY
HLA B s 2 D B AR, Hof HQCTY-H 41
BB IR R W3 . 54255 1 R IR HQCTY-M
20 HQCTY-H #1 & NBP HAIEL 2555 3.7 KiE/r
T BE(P<0.01), H A B 5 B ] A1, W3R 1. 25
F B iR, HQCTY W A7 &% ek /1N Bl MCAO/R #5 Y
P25 Ty Rl AT, I AR e K ) AR R L G v
# HQCTY £ i A ny ol & 9 4 .

3.2 HQCTY 3/ MCAO/R R TG & i P 4 1
PETF MR MM LSCIZS SR /R, 5 Sham 41 L 442,

£1 HQCTY & A MCAO/R /INR AR B [E 5 mNSS i 4 B $ 1

(x+s,n=15)

Table 1 Effect of HQCTY on mNSS scores at different time
points in MCAO/R mice (x+s,n=15) i
2 51 %U%_l 1R ETRDN ENDN

/g kg
Sham 21 0.00+£0.00  0.00+0.00 0.00+0.00
Model 41 12.87£0.92" 12.67+0.82"  12.40+0.83"5°
HQCTY-L4  6.63 12.60£0.91 11.60+1.06"  10.33+0.82%7
HQCTY-M 4 13.26 12.73+0.88 11.06+1.03>%  8.80+0.94%%7

HQCTY-H#ZH 26.52 12.67+0.82 10.07+0.88%%  7.47+0.99%7

NBP 41 0.078 12.80+0.94  9.33+0.82%% 6.93+1.03°5%

¥ : 5 Sham 40 4 %% VP<0.01; 5 Model 41 Lt % 2 P<0.05, ¥ P<
0.01; 5252555 1 K LR Y P<0.05,VP<0.01; 5 45 2545 3 K I [
% ©P<0.05,”P<0.01

Model ZH figi K J5 ifi 37 78 v 1 3 AR (P<0.01) , 52 KT
FRUIRVE 1 0 DX, 2 3 €0 3 E A 5 B ol >, 4
NS EXE WIS . 5 Model 4 11
B, HQCTY-M 4 i i e E 12 Bk 2 1458 (P<0.01) , =i
T X I8 K HQCTY-H 20 Fili ifn v 8 13 33— 40
T (P<0.01) 1% 1 X 48k 2 2 456 /N (P<0.01) , WL
LRI 2, S5 HQCTY n A%k MCAO/R
R P 3 I SR G I AN S E B R

£ : A.Sham 4 ; B.Model 4] ; CHQCTY-L 41 ; D.HQCTY-M 4 ; E.EHQCTY-H 41 ; FNBP 4 (|& 2-& 11 [A] )
El1 HQCTY X/NE MCAO/REE T & i B & I it # i FE A3 B9 250 (LSCI)
Fig. 1 Effect of HQCTY on cerebral perfusion impairment caused by no-reflow phenomenon after MCAO/R model in mice (LSCI)

£2 HQCTY /MR MCAO/R B Tt £ it I & M it # ¥ P& 85 9
20 (x+s,n=5)
Table 2 Effect of HQCTY on cerebral perfusion impairment

caused by no-reflow phenomenon after MCAO/R model in mice

(x+s,n=5)
41 51 /g ke 5l A0 o 7 E HE /%
Sham 4H 96.58+1.72
Model 41 57.75+4.84"
HQCTY-L 4l 6.63 63.17+3.51
HQCTY-M 41 13.26 68.26+4.09%
HQCTY-H 41 26.52 78.10+3.73%
NBP 4] 0.078 81.51+2.68%

7 ;5 Sham 41 L4 V' P<0.01; 5 Model 41 1155 * P<0.05,%'P<0.01
(F£3-F9M)

3.3 HQCTY W H/NE MCAO/R # R JC &2 i I 42 i
SRR A SE K Sk AK R R TTC Bt 25 R oK,
5 Sham 2 FL 5%, Model 21 /N BUIN 2020 H B K i AL A
R B8 DX I8l B 1A T A A R 3 1 hn (P<0.01) , IF
P 0 i 4 4K B (P<0.01) , #2 R R LS 5 50
il 4 24540 8 N TE . 5 Model 41 FL#% , HQCTY-M
21 \HQCTY-H 41 il if FF 58 k- 4 B 3y 8 2 0d 2> (P<
0.01), H HQCTY-H 4 il 35 i i f o @ 3 , 23 B
4 25 NBP 2 7K 3 ; [6] i ,HQCTY-M 41 \HQCTY-H4
i 41 4 7K Jirb 241 1) & 9 5% (P<0.05, P<0.01) , UL 1&] 2 Al
# 3. £ HQCTY Al A U If = MCAO/R #: /1 Jo &
T IS o S50 ke A A R i K 5 47
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A B c D E F
E2 HQCTY Xf/\ MCAO/R T £ i 3 & &k 1 48 3E %+ 5 Ak 7K Bh
AR m
Fig. 2 Effect of HQCTY on ischemic infarct volume and brain

edema in mice with no-reflow phenomenon after MCAO/R model

%3 HQCTY 3t/ MCAO/R # 2 ¢ & ifit 3 & &k 1 48 7€ %t & B
K EFR B (¥+s,n=5)
Table 3 Effect of HQCTY on ischemic infarct volume and brain

edema in mice with no-reflow phenomenon after MCAO/R model

(¥ts,n=5) %
4151 FiAE/g-ke! Bl MBI WK AR
Sham 21 0.00+0.00 1.75£1.20
Model 21 37.14+2.21" 23.70+1.41"
HQCTY-L 4 6.63 34.51=1.61 22.46+1.59
HQCTY-M 4 13.26 29.28+2.67% 20.71+1.13%
HQCTY-H 41 26.52 23.39+1.28" 16.68+1.92°
NBP 4 0.078 21.34+1.97" 15.04+1.07"

3.4 HQCTY k3% /) Bl MCAO/R 5 &I JC &2 i Pl 42
DX 2k Ji 20 29 45 4 S #f 2 e it 5 HE Y (45 1

7~ , 5 Sham 4 H %, Model 4H /s BTG & v X e i 28
JC I A T A TR MR AR S s MR R L
PE 05 W & (P<0.01) . 5 Model 41 It %,
HQCTY-H 28 5 #4535 91 & sl 5% , pft 28 oo HE 91 e T
TR LA 235 K 37 DA, TR BB B s A AR 3 D (P<
0.01). Nissl Z {455 7R, 5 Sham 4[4 48, Model
H/NERTC B i X R 28 e B 2 0 e IR/
2 a0 B G (P<0.01) , 42 7 #2204 45 i 35
# . 5 Model 4 %8 , HQCTY-H 4 # £ o B i 3
B 20 B HE S Bk 5 e IR/ B 3 R T (P<
0.01), 3875 55 77 HQCTY X #ft 45 5 H A W] i A5 3
YER . BYegt R BIR, 5 Sham 4 L3, Model 4H /)
BT B2 DX I b 2 2 AE HE 9 ZKTL R R A
B e i R S 2 R (P<0.01) , $ /1% Bl 28 2 4 45+ it
BiineE . 5 Model 41 I ,HQCTY-M 41 \HQCTY-H
ZH B e B P B 20 1 4k % R R G T
W BRI RE TR, E R BA G R L (P<
0.01), 4278 HQCTY fit B . it 35 JC & it IX 45 #h 25 £F
Hedifhn . FIB Y045 L 87K, 5 Sham 4 L%, Model
ZH G A2 DX 3R] LK FIB PH A 41, 48 (5 %6 615
5l R (P<0.01) , 487 Bl 28 J0 A8 P YR K 1 3 m
B, 5 Model 4 L% ,HQCTY-M . HQCTY-H 41 FIB
PH P #h 22 o0 21 i ¥ W3 0 > (P<0.01) , $2 R
HQCTY A] {3 Il 4% T &2 Ui IX B b 28 0 A8 PR 46 13
LK 3-Kl 6.3 4,

B3 HQCTYX/NEMCAOREELERNAK A RAFEFZZUEFI (HE, <400)
Fig. 3 Effect of HQCTY on histopathological changes in brain tissue of mice with no-reflow phenomenon after MCAO/R model

(HE, x400)

-
-

BT £ B2
Lo R e i

El4 HQCTYX/MNEMCAO/RBELERIKWALMEITHIZI (JEIT,x400)
Fig. 4 Effect of HQCTY on neurons in brain tissue of mice with no-reflow phenomenon after MCAO/R model (Nissl, x400)

3.5 HQCTY f£4/ Bl MCAO/R %I J¢ & i L 4

Mt sty 5oiae B ERasRER, 5

Sham 41 LL ¢, Model 41 /)N BRJG &2 U IX 38 4 e I 25 3%
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31 (P<0.01) ,#¢/8 BBB I & . F H N . 5 Model
ZH 1L, HQCTY-M 2H Fl HQCTY-H 2H i 4L 35 il 4 i
F 47/ (P<0.01) ,#278 HQCTY 1 A& 2k i MCAO/
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A B C D E F
E5 HQCTYX/MNEMCAOREELERAKMALMEFEEMIHI (L, x400)
Fig.5 Effect of HQCTY on nerve fiber structure in brain tissue of mice with no-reflow phenomenon after MCAQO/R model (Silver, x400)

Fluor-Jade B

Merge

20 pm

A B c D E F
El6 HQCTYX /MR MCAORBELERIAKMARAEMMETHIHI (FIB, x400)
Fig. 6 Effect of HQCTY on degenerative neurons in brain tissue of mice with no-reflow phenomenon after MCAO/R model (FIB, x400)

®4 HQCTYX/NEMCAOREEETERAKMARFEZITS R KNMEH R RJERE FIBFRMERMBAIRIE (3£s5,0=5)
Table 4 Effect of HQCTY on pathological scores, number of Nissl bodies, silver staining area and FJB-positive cells in brain tissue of mice

with no-reflow phenomenon after MCAO/R model (x+s,n=5)

41541 /g ke L e A Je B/ MR B i A R YL L /% FIB FH 1 240 )i %501~
Sham 4 0.00+0.00 65.60+6.58 34.05+3.09 5.80+2.59
Model 4 3.60+0.55" 35.20+5.26" 4.57+1.71" 44.40+4.51"
HQCTY-L4 6.63 3.20+0.45 37.80+7.26 8.18+1.37 40.80+3.42
HQCTY-M 41 13.26 2.60+0.55 44.00+5.24 11.20+1.86% 35.60+3.05%
HQCTY-H 41 26.52 2.00+0.71% 49.40+2.89" 17.37+1.93% 26.20+2.17Y
NBP 21 0.078 1.60+0.55" 53.20+5.54% 25.65+2.23% 21.60+2.70%

R M5 TG 42 3t X bk BBB 3 5 PE 3 i o f % o8 o 4 HQCTY-M 41 .HQCTY-H 4 Claudin-5 } ZO-1 %¢ ¢
W%, 55 Sham 4 H 8, Model 41 /)y BLUE 42 i X s fFol W, 225 A5 5 L (P<0.01), 2
Claudin-5 5 ZO-1 £ ik B 3 9 55 (P<0.01) , $& /R N HQCTY n] g 3k &2 JC &2 Ui X 38 BBB & % 1% # K
BBB %5 #) & 1 W] B % il ; 5 Model 4 It %, F &35, AT 2 3% BBB 45 1 58 B v . WL T 7.
HQCTY-L 4 ZO-1 ¢ ¢ 157 5 W] & 15 5 (P<0.05) , 8. %5,

@ » & » & ®

A B C D E F
E7 HQCTY X/MN&E MCAO/REE L S i P& BBB i i 1% I % 1
Fig.7 Effect of HQCTY on BBB permeability in mice with no-reflow phenomenon after MCAO/R model
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Cla‘Idin-S - - - - - -
DAPI
Merge

A B C D E F
E8 HQCTYX MCAO/REEELERMUK /IR BBBLEMEBMIM (LWL, *x400)
Fig.8 Effect of HQCTY on BBB structural proteins in mice with no-reflow phenomenon after MCAO/R model (IF, x400)

£S5 HQCTYM/MRMALAFXEBESHERGERLERMMAL Claudin-5.20-1 FH B EHIHI (F+s,n=5)
Table 5 Effect of HQCTY on percentage of Evans blue extravasation volume in brain tissue and average fluorescence intensity of

Claudin-5 and ZO-1 in brain tissue no-reflow side of mice (x+s,n=5)

4157 /g ke BSCREEB AR TR /% Claudin-5 32 Y651 Z0-1 V-3 58 e o BF
Sham £ 0.00+0.00 45.67+2.83 42.95+2.91
Model 4] 32.80+1.63" 13.56+2.76" 12.13+2.07"
HQCTY-L #1 6.63 29.93+1.23 16.84+2.52 17.03+1.65%
HQCTY-M 41 13.26 25.68+2.09% 25.46+2.45% 20.79+2.57%
HQCTY-H 41 26.52 21.02+2.30 31.58+2.75% 28.06+1.45Y
NBP 21 0.078 17.87+1.65 34.53+2.78% 31.78+2.09%

3.6 HQCTY i 7/ il MCAO/R #5 B G & 3 P 42 ki A= B 240 5 Model 4 AL, HQCTY-M 41 \HQCTY-
HZUM A B A K eSO E R R, H 21 5 7 X 3 MVD Hil VEGF & 1k 7K - ¥ 1 i 775
5 Sham 41 H %, Model 41 6 &2 i X 35 fif 1fiL 45 %% & (P<0.05,P<0.01), WLIE 9 f1# 6, # /8 HQCTY A A 4%
(MVD) J VEGF 33k i FHFEAR (P<0.01) , $& 7 1L 3 8T AR 1 0L A S o ) S O PR 1

20 im

E:CD31 4¢3 ; VEGF 221 4 ; 40 #% LA DAPTH i 62
B9 HQCTYXt/MNE MCAO/RBEFL & P & fisr 42 LM & A4 W R ARE IR R (HAEZOL, *x400)
Fig. 9 Effect of HQCTY on angiogenesis and microcirculation in brain tissue of mice with no-reflow phenomenon after MCAO/R model
(IF, x400)
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H325H 15
202648 H

HEXBAFZRS
Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 15
Aug. ,2026

®6 HQCTYXM/MREERRFEMVDHES VEGF FH AR
EH#I (x+s,n=5)

Table 6 Effect of HQCTY on MVD count and average
fluorescence intensity of VEGF in no-reflow region of brain tissue

of mice (x+s5,n=5)

21 5 Fik/g-kg' MVDEE/A  VEGF V98 ¥
Sham 2H 29.40+2.70 55.98+4.06
Model 41 12.00+2.24" 17.14+3.51"
HQCTY-L Z1 6.63 15.20+1.92 22.65+2.81
HQCTY-M4l  13.26 17.60+2.07% 33.2842.63%
HQCTY-H#H  26.52 21.20+2.59% 40.63+3.57
NBP 1 0.078 23.80+2.39% 44.56+3.43%

3.7 HQCTY # /N B MCAO/R BB & & i L &

RIEAE R TA5 Sl RSO S R B, 5

Sham 41 . % , Model 41 J& & i X 3k p-RIPK3 ;&

p-MLKL % St {5 5 B 3 6 5% (P<0.01) , # /R~

p-MLKL

p-RIPK3

DAPI

Merge

Enlarge

MCAO/R 15 # Jo 52 it 0 4 b 3 W05 SR B8 M 04 1
B ; 5 Model 41 [t 4 , HQCTY-M 4] . HQCTY-H 41
p-RIPK3 . p-MLKL %¢ J 5% J& B & [% I (P<0.05,
P<0.01) , WL & 10 f1 & 7, $& /8" HQCTY I
p-RIPK3/p-MLKL 475 i IR 56 M i 17 38 % 1% 1k, Uik
BICE I X ik 2 4145147 . Western blot 251 7~ , 4%
20 RIPK 1 ,RIPK3 K MLKL &85 £ 3k K 22 5 A B
.. 5 Sham 4 H#¢ , Model £ p-RIPK 1 .,p-RIPK3 J%
p-MLKL A % £ ik & ¥ 8 % F+ /5 (P<0.01) , 42 7%
MCAO/R & & Wi 8 % & % ¥ 1% RIPK1/RIPK3/
MLKL /5 B SR SEPE A T (5 5 2% . 5 Model 41 [t
i, HQCTY-L 41 p-RIPK 1 3 ik B i F& % (P<0.05) ;
HQCTY-M., HQCTY-H #1 p-RIPKI. p-RIPK3 KX
p-MLKL & 35 7K - #) I 2 B AL (P<0.01) , WL I 11 A
# 8, #2758 HQCTY #] ) #i] RIPK1/RIPK3/MLKL {5
CRUN S SR NIR % 8 NI o 7

10 HQCTY X MCAO/R#EE T E MM /NRINTE 14 H @B FMm (FREE56, x400)
Fig. 10 Effect of HQCTY on necroptosis pathway in mice with no-reflow phenomenon after MCAO/R model (IF, x400)

3.8 HQCTY i # /N ’l MCAO/R & %I JC &2 i Pl 42
DX 48 Mg 2H 23 R RE ) W ELISA 25 2 /%, 55 Sham
21 5, Model 4 J6 & it X 3% IL-18 . IL-6 , TNF-a J2
IL-18 7K F ¥ i 2 71 55 (P<0.01) , 32 7R MCAO/R &
520 G A Bl W S ARORE S . 5 Model A L
HQCTY-M 4 . HQCTY-H 4 IL-18.1L-6 ., TNF-a &

IL-18 7K F ¥ & 3% P& Ik (P<0.01) , W % 9. £ /R
HQCTY W] 10 i fii ke 1 798 13 J= JC 52 U0 X ) 4% i
3Rk, R RAE SV
4 itig
41 4 2R 2 5 Il D S 7R (rt-PA) i kA 4
LS N AL AR JBOAR: A Sy e i 1k A vp B 3 8 2
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#*7 HQCTYX/NREEH X8 p-MLKL 5 p-RIPK3 F 1556 3¢ 38
EWEN (X+s,n=5)
Table 7 Effect of HQCTY on average fluorescence intensity of

p-MLKL and p-RIPK3 in no-reflow region of mice (x+s,n=5)

mH Aeke' P PRIPO T
PG 5o
Sham 4 4.92+1.40 4.33+1.13
Model 41 37.44+3.27" 34.57+2.54"
HQCTY-L 4 6.63 34.96+1.75 31.99+2.13
HQCTY-M 41 13.26 32.12+2.91% 27.90+1.95”
HQCTY-H 41 26.52 23.31+1.42% 19.95+2.03%
NBP 44 0.078 20.45+2.60% 18.35+1.22%

p-RIPK1 76 kDa
RIPK1 76 kDa
p-RIPK3 57 kDa

i @ I
RIPKS g - 57 0,

. NS
|
e - 0.

A B C D E F
11 MCAO/R #E/NR T & 7 ¥ & X 8 RIPK1/RIPK3/MLKL
ESEREARIERX
Fig. 11 Electrophoresis of RIPKI1/RIPK3/MLKL signaling

54 kDa

pathway proteins expression in no-reflow regions of brain tissue in

MCAO/R mice

#£9 HQCTY X/MNRF & i X i 48 42/ % 5E B F IL-18.1L-6 . TNF-a 1 IL-18 & i&

#£8 HQCTY /MR X & i K 18 RIPK1/RIPK3/MLKL {5 5 i# 8%
EERBBRUBANREENEM (x£5,2=3)

Table 8 Effect of HQCTY on relative expression levels of RIPK1/
RIPK3/MLKL signaling pathway proteins and phosphorylation in

no-reflow region of mice (x+s,n=3)

) FilE==s p-RIPK1 p-RIPK3 p-MLKL

/g kg /RIPK1 /RIPK3 /MLKL

Sham 2 0.33+0.02  0.38+0.02  0.21+0.03
Model 41 0.76+0.02"  0.84+0.02"  0.69+0.02"

HQCTY-L 41 6.63  0.71£0.02  0.80+0.02  0.66+0.02
HQCTY-M4l 13.26  0.67+0.03" 0.71x0.02" 0.58+0.01%’
HQCTY-H#H  26.52  0.63+0.02  0.60+0.01>  0.50+0.01
NBP 41 0.078  0.57+0.01°  0.54+0.03"  0.45+0.02>

A% 0 3R T W 7 A3 R R 7 T BOA  2
Ao B A LA FOE A B9 25 RA T A RE
2 MR B0 H AT HY 2 PR S A
RIS E R H W TR A B R R
B 4 L A )2 T T R U, v B O B B ZE I i SR
W B TR K 4 A T A5 2 o BT i, BT ol P9 1
J5 T 2R R A R B TR IR SE
PR T4y — Bl 32 B P I 45 1 2 PR AR I AR T2 07 5
TET6 S W i i v HE G B A S AR T St
RUPA T[], SR 8 T AN A R S J) 2% 4 e
b 24 5 3 3 PR AR s o R K R A R TN T,
— A A SRy S A B N 5 L i o B A5 47, B
A [ T 110 0 P T B8 R

80 (x+s,n=5)

Table 9 Effect of HQCTY on expression levels of inflammatory cytokines IL-18, IL-6, TNF-a, and IL-18 in no-reflow brain region of mice

(X£s,n=5) ng-L"
205 /g kg IL-13 IL-6 TNF-a IL-18
Sham 4 48.06+11.28 52.81+6.79 140.37+18.52 83.62+17.14
Model 41 151.71+14.14" 131.01+11.01" 274.51+19.41" 251.58+18.02"
HQCTY-L 4 6.63 138.12+15.94 115.49+9.66 245.74+11.78 223.83+20.33
HQCTY-M 4 13.26 106.09+13.17% 97.32+6.48% 212.65+13.42Y 188.85+17.75
HQCTY-H 4 26.52 78.71+13.37% 81.77+7.72% 179.01+14.85% 147.36+15.68"
NBP 41 0.078 73.36+10.93" 74.23+6.51% 172.64+12.60” 138.78+11.52%
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5 & UM E SR 4 RS BT B E R
Uil BE 4k A 2 4% 8] 57 HQCTY , 37 B T 25 403 1ML, 4 9%
W, TR EE AR LR TR, AR
WMAT A 1, B 7€ AR IR b ff de OB HEsh TE 7 =2
KR AL, 47 S Bl ) 2 U85 X i gk v KU
2 41 T A VR BE B B 24 B ESAT M, SRE IR I LA
B 4L 43 1F., e e & I IR 2 i 755 2% Tk 22 958 W 5 44
DL Ax il WA oMb R R A R, DUGEE
5] Z Pk TR A /N 45 Ik 3% 7[5  ai, F FEOR 22
ai T RE B o AT AN I AN U L 38 1R 05, 48 SRR
PRIAYT e it 1 v RO 308 £

AW ST W, HQCTY w75 fiki e i, PV 1 J= It
HU W BOR R 2 ORI AN . PR b,
HQCTY Al i 3 [ A% mNSS #4334 71 J0 &2 3 X B
Je ¥ 1 i 9V VR K OF L 328 HQCTY fE % i 36 P
T 5 TG 20 3 g 2 B R, DT AR 2E M T RE R A .
WG BRI 25 2 45 R F — B UE 52, HQCTY 1l BH & ok /b
FEFEARFR U i A i, 384 n )@ /MR B i, O ko
P22 TUHES 2L Gl 53 W7 2R R A M b 2 G 2 A A
LU RRAE U HQCTY A ek 4% 52 o 4 43 475 7
B, HA R R 2 o0 45 R o8 B E R RE T
Claudin-5 55 ZO-11E Jy 4 +F BBB 3L 5 1k i i 1 Fn 45
P AR 1Y) OQ B B % 0 AR 1, G 3R K AR I R 1f
PRV VE J5 BBB #5145 0 ZHLH . AW 5T kB,
HQCTY #] & #1448 Claudin-5 } ZO-1 %3k , I A
PP SCRLUE A2 K F- L 578 HQCTY i iot 4k 47 BBB 4%
¥4 5 7 B T R 235 Jm 50 004 A B . R B HQCTY
Al 4 3 18 CD31/VEGF ik I8 I MVD $ i, %
B HQCTY AR 5 A I 45 25 44, 16 vl 4 iF 1fn 4%
B AE L AT S B ER A A 0 1) O A R 0 8L T
T, A2 2 TC A 3 X 3 g 8t AR L

IRBE P U8 T R T S TG T AR Y
PE4H M SE T 20, Hoh RIPK 1 RIPK3 }t MLKL 4+ &
B IR BE /N R I A0SR DG 8 A . AR SR 45 R R,
HQCTY HE 5 1 3% T~ ¥4 JC & 3 Ml £ 5t X p-RIPK1 .
p-RIPK3 K p-MLKL % ik , [A] B £ ffi IL-18. IL-6.
TNF-a J IL-18 7K V- B i B ik, $2 /8 HQCTY BE vT FH
Wi YR BT /N PR B Bl A 92 1 40 AR A0 T 0 R L S AT e i 4k
R JMEFLRALRE . RIPK3 A R IR B0 U8 715 53 %
Y A% T L 5 IR 1k IR W) MLKL, 5 3 MLKL %
A A G A Ak B B I 4 B A0 A S - 0 ik L ) %
W3R B8 58 B M, e 25| R R AIRAE T B A O
FEIE 5 RIPK3 5 g ke i 14 45 43 %% U0 AH 5C , e 1 4 v
KA P A S 52 56 RIPK3 #l 8 AE 325 40 1 b 25 50
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