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(HE) B Ht A IR U X i (ICH) X R 2 oh fk B3R 5 & K B oy e, S HAUE FiE KA B Rafd
HHESICH KRR, BRI E XA M TR EEER K R0 v EA 4 T4 P4 P4, 4420 2 ;520 2
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RV PVEAEE 2.5 okg KRR IR BUR VA R+ IR 51 3.15 mUkg Lot EHM, G H 2%, T 6 %k, AAR#THRBEHE
HE 524737 4 (m-NSS) , R Z 35 T & KB, Western blot RT-PCRA % 47 fii 41 41 PTEN % 5 8y 2 88/ 88 & @ ¥ 1(PINK1) |
E3 % % H:H (Parkin) MG X E G 1 24 3(LC3)E A % mRNA AR B, &R H5HEFAALE AL m-NSS iFHAH
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K B A K& 1K (P<0.05,P<0.01),PINK1 Parkin & & % mRNA % 35 3 1K (P<0.05,P<0.01),1.C3- 1 \LC3- 11 & & #7 LC3 mRNA
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ARI ICH A B4 4 8916 7T f 5 47 %) PINK1 Parkin &3 A X,
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Effects of Longhu Xingnao Granules on intracerebral hemorrhage

in rats and its mechanism of action
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[Abstract] Objective To investigate the effects of Longhu Xingnao Granules (LHXNG) on neurological deficits and brain
water content in rats with intracerebral hemorrhage (ICH), and to explore its mechanism. Methods An ICH rat model was established
using autologous blood injection. After successful modeling, the rats were randomly divided into four groups (a model group, a
Western medicine group, a Chinese medicine group, and a combined therapy group) using a random number table, with 20

rats in each group; another 20 rats served as the sham —operated group. The sham —operated and model groups received
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intragastric administration and intraperitoneal injection of normal saline. The Western medicine group received intraperitoneal
injection of sodium aescinate (3.15 ml/kg), and the Chinese medicine group received intragastric administration of LHXNG solution
(25 gkg). The combined therapy group received both intragastric LHXNG solution (2.5 ghkg) and intraperitoneal injection of
sodium aescinate (3.15 ml/kg). Treatments were administered twice daily, for a total of six interventions. Neurological deficits
were evaluated using the modified neurological severity score (m-NSS). Brain water content was measured by the wet—dry weight
method. The relative expression levels of PTEN-induced putative kinase 1 (PINK1), E3 ubiquitin ligase (Parkin), and microtubule—
associated protein 1 light chain 3 (LC3) at both protein and mRNA levels in the injured brain tissue were determined by Western
blot and RT-PCR, respectively. Results Compared with the sham—operated group, the model group showed significantly increased
m-NSS score (P<0.01), increased brain water content at all time points (12, 48, 72 h) (P<0.01), upregulated expression of PINK1
and Parkin at both protein and mRNA levels (P<0.05, P<0.01), and downregulated protein expression of LC3— 1 and LC3-1 and
mRNA expression of LC3 (P<0.05, P<0.01). Compared with the model group, all treatment groups showed significantly decreased m-—
NSS scores (P<0.05, P<0.01), decreased brain water content at 48 and 72 h post—modeling (P<0.05, P<0.01), downregulated
expression of PINK1 and Parkin at both protein and mRNA levels (P<0.05, P<0.01), and upregulated protein expression of LC3- 1
and LC3—1I and mRNA expression of LC3 (P<0.05, P<0.01). Compared with the Western medicine group, the combined therapy
group demonstrated significantly decreased m—-NSS score (P<0.05); at 72 h, both the Chinese medicine group and the combined
therapy group showed significantly decreased brain water content (P<0.05, P<0.01), and downregulated expression of PINKI and
Parkin at protein and mRNA levels (P<0.05, P<0.01). The Chinese medicine group showed upregulated protein expression of LC3—1I,
while the combined therapy group showed upregulated protein expression of both LC3- 1 and LC3-1II; moreover, mRNA
expression of LC3 was upregulated in both groups (P<0.05, P<0.01). Compared with the Chinese medicine group, the combined
therapy group exhibited lower m—NSS score (P<0.05), decreased brain water content at all time points (P<0.05), downregulated
expression of PINK1 and Parkin at both protein and mRNA levels (P<0.05, P<0.01), and upregulated protein expression of LC3-
I and LC3-1I and mRNA expression of LC3 (P<0.05). Conclusion LHXNG exerts a protective effect on the brain tissue of rats
with ICH, which may be related to its inhibition on PINKI and Parkin expression.

(Keywords] intracerebral hemorrhage; Longhu Xingnao Granules; mitophagy; post—hemorrhagic cerebral edema; blood sta-

sis and water retention; PINK1/Parkin pathway; circulating blood and draining water retention
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P EABR AT ; PEO6E i RCP AL (A5 . PIKO
REAL96, 32[E Thermo 2~ Fl ) ; igimiR A #% (F5 . GL-
88B, 1 ] HL AR LR AN 2% il 5 A7 BRA 7] ) 5 6 740
PSS A5 pH 1T (M5 . JB-13 PHS-3C, i TEREFH
FABR ] ;-80 CUKFE (FL5 . DW-HW438, rhE K
TS AN A PR A s AL UYL (B4 . Bio-
Prep-24, HU B A FRATHD) .
1.3 FEHYRIRF

T BE T i URL (KA <5 g/, 1R 1 1 24 1
A BRARD) ;L ARG 77 (2597 . H2000
3239, HiA% .5 me/3, INAR G Hl 254 FRA A ) 5
0.9% S A0 AN 1 5 i (16 24 1 5 . H43020454 , A% .
250 ml:225 g, W FRHE S 254 R A A ) ; RIPA R
fiff VL, B 1A R SRR S ) (415 R20250809A |
PI0825-100T, 3 [ Sigma 23 7)) ; PTEN %5 19 22 &
TR /71 & IR £5 H 4B 1 (PTEN-induced putative kinase
1, PINK D) Hifk (45 .sc-514394, 3 [H Santa Cruz 24
F]);Parkin RBR E3 {Z R i%#0f (Parkin RBR E3 u-
biquitin—protein ligase, Parkin)$ii& HEEHIEH 1
14% 3 (microtubule—associated protein 1 light chain
3, LC3)FiIR (5 . ab159949 ab48394 , #iE] Abcam
NEIDN
1.4 ZWHlE

B BEREINURE 10 g, FH 20 mL JCH 4= FER /K
Vi AR5, K 0.5 o/mL 253, TE 4 CUKAR PR
%M, S BIREY U2 K R AR K kR
TR FR AT AR R AT A5 A5 o AR e 355 T A e
T H KRR R R 2.5 oke, HHBESE 2 %,

BB B AR S 2 0, B 25 mL JCR AR B
AR A, IR 0.4 mg/mL 2%, TR 4 CIK
FEP AR, S IR Sh P R i i R R AT
B O RERGH 1 #e A H 2,52 mg/kg (195
HE RS, B H 21K,
1.5 Zhiig&

K B AR I AL AT RS A0S R R
T4 (40 mg/kg ) IS T SRR AR Fe P R BRI 7 ki o7
WENAL b, WPkIBIEPLY) 1~1.5 em BT, 43
MR, e R PR TR BRI R A2 A%,
i >7 A4 57 AN L AL FEFRIE AR TFFL . KR BRI ST
e A T AEMY e FHEAES B XK
WG BTN T , A T80 O ERS ) 24 A
TR T8 48 BT Lot W B0 5wk B0 0 A7 s B Ay i
S DARZER BUE RS IK L 50~100 L, # 2 EP 45

P, TSR 50 WL ML, M T4, 2
6 mm,50 pL MEAEES 5 min, B4EF10 min J5
R 2 mm, FRREE 4 min AR R EHE T
TCIMLTE F BT T8 SR, i B, R TFARLUE R 1
AN, JPRER IR DA R A 22 D BT (modi-
fied neurological severity score, m-NSS)SIPEHy HAT
HRETT, SR 1848 143 =T 4R TE B
1.6 SEKHRTE

TR 5 R HIBE LB 2R R A AL B R AL
Ay AERIA] PEZY A 2GR, AR 20 1
B 20 HOMBFARA R TF AR A TSI VE B AR
AR K NG B VR S SRR A B R K TR Y
2.5 glkg JEIR MR RN UKL R I T 3.15 mL/kg
E RN S VE 254 S mivkg ZRIEOK
JEJs 1 5 3,15 ml/kg B AR S 2 4 L
B 25 g/kg JLIEE I MR RIS 3.15 ml/kg
AEPRERK . B N T ARG S TF A RT3, 2 12
ANETE R LIRS IIRE S IS 72 h,
1.7 iBFREMTT %
1.7.1  KREMEmea g ol EHRA 4R
m-NSS PFECHEA TS, Bk 18 43, 4l
AR B2 D) BE B ™ 5
1.7.2  KREWEKERN R TR EEI T
JKEERGI , YERE 12 .48 .72 h JFHUM . KEALIESS 57
Z0 SO , BB ot A g 2E 28, 45 i 2H 2 BRI £ ) ST
RICA 100 CPEIR BRI 6~72 h(HH 6 h it
AL 0.02 mg YA LRSI ) , FREL
HA TR, M3 7K = (0 BT i — T 5T i )/ 0T 5t x
100% .,
1.7.3 Western blot ] PINK1 Parkin LC3 2 43
ki FHEAERBGAT SR 2L A0, SRR A A
FEfh BE L, BCA EME H & i i U E 10%10
JBE ZAE AR 20 g, FRLUK G A 5%TBST
JBEHEDKS 1 h )5 95 E —Pr(PINK1 FRELLABI R 1:500,
Parkin FBeLLA R 1:1 000, LC3 FFE LM 1:1 000),
AT & 4 Cil, - KEIRHCE 20 min, TBST
VEU& 3 xS min, IEELLANEE — P (R B LA 1:
10 000)ZJEHFE 1 h, P TBST 4 ¥KxS5 min, ZLLL
SR RGN, RAE B A ST . T Image)
A M2 A, L H R /NS A (B-actin)
JREE HAB R 3 AR R A
1.7.4 RT-PCR 4] PINKI Parkin . LC3 mRNA #H
XPFIkHE I Trizol MLEEHZHZUE RNA  SLEGHT,
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Bl 0.1% DEPC 7K. 7E 1 L =Z%/KTPIA 1 mL Ay
DEPC, 78R A1 G HE i 5, B S T 121 CRi R
KT 20 min £ ]I HEDRFE M RN S s =5
FSEIRHLT 0.1% DEPC KHPadf, 5 2 K 121 CK
7 60 min JEHET 4, LAk RNase 159¢, BUE &
HAFEAR A 1 mL Trizol IH , 754350 K 2L
J& A=A B, I ZUR fa 2 R IR L
RO, B, BRI R RS, SR
PGB, K LW NG BEREDIVE ;3 B, A b
T, 25 TR A TSR JC R K S DUE ; LA 2RA1
3 CICEETIN G W BE WO RE A, IR TSR 4l
FE. DAHZUE mRNA N, i0i%% 5% eDNA , SOy 4
ZHARF & UL B . SYBR 3:8E4T RT-PCR 5%
55, iz primerS FAFBETTT ) SLH) A B PCR 2
H# PCR Y1, TR 1,

=1 5|9F%
Table 1 Primer sequences
ElE/E4S JF31(5-3) KB /bp
PINK1 1E 1 ; GTGTCTGACCCACTGGACAC 193
S ; CTGCTCCCTTTGAGACGACA
Parkin 1E 1 : TGGGCTGTGGGTTCGTTT 103
S ; CGGTATGCCTGAGAAGTCG
LC3 1E [ : AACACAGCCACCTCTCGACCT 125

JZ 1) : ACACAACCCACACACGGCAG

1.8 SEitESH

K JH SPSS 26.0 F Ak AT Ge it 4 b, I BORL
FH“xs " HIAR , 25 4L A6 IE MR 225 TR
5, D HEAT AR 28 5 25 40, 4 IH) 2 5 LU A A LSD
Ry 5 AN A TE A A B0 22 SRR SR THES:
Bk, L P<0.05 S HAGIEE L,

2 &R

2.1 FBHAKR m-NSS EHLLER

SEFARL A, B ZH m-NSS ¥4 T (P<
0.01), SRRV LLEE, P25 2H 25 TP Pa 2 m-
NSS PESHAFEAR (P<0.05,P<0.01),, 552541 b2l
e, HPE 4 m-NSS WEAFEIR(P<0.05) . TEILEE 2,
22 BAKXKBRMEKELLR

SR TFALL oA, AR 20 K B ARSI 4% Bt 18]
ki 5 K BT 5 (P<0.01), SHRIZH Hdse, v 2541

R2 BAKRR m-NSS LB (ves, 57)
Table 2 Comparison of m—NSS scores among different

groups of rats (xts, points)

21531 n m-NSS P43
BFARA 14 0.000.00
HRARILH 17 7.3120.79%+
[ 16 6.31+1.20%**
ey 16 4.44+0.89%+"
ThPEZH 16 3.76:£1.4454

. 5P RL R, #4P<0.01; S AT, *P<0.05,%P<0.01;
SVHZEA AL, $P<0.05; 554 HUEE , *P<0.05,

2520 PUSHTERTT 12 h S K R B R B
(P>0.05) , {HAEMERL)E 48 .72 h, PHZG4] h 24l h
PO 2 K R 75 K BRI (P<0.05, P<0.01) , 57524541
i, 2 dl TR PR IER S 12,48 h ik & K 5T R
AN (P>0.05) , 17 72 h B IR S R#AIR (P<0.05,
P<0.01) 5254 tedss, h P 7RSS 12.48.72 h
& K BB AR (P<0.05) , TEILE 3,

3 BAXRBRRESKELR (v2s,%)
Table 3 Comparison of brain water content among

different groups of rats (xxs, %)

215 n WEJF12h EBJE48 h EBJE 72 h
BPERE 14 74.73:1.16 76.07x1.53 75.63+2.62
HEIAIZH 17 79.53£1.07%%  85.61+1.79%*  87.62+1.90%*
PUZi4l 16 78.38x1.79% 83.18+1.85 85.42+1.74"
AP 16 79.310.97* 82.57+0.87%  83.42+1.52%
HRPEZ] 16 77.27+1.09%%  81.2622.01"  82.45x]1.47%

0 SIRT ARG E, #P<0.05, *#P<0.01 ; SHIEIL] F AL, *P<0.05,
#P<0.01; 52540 FL#R , $P<0.05,%P<0.01; 5254 HL A, *P<0.05

23 HLHAKR PINKI, Parkin LC3 EEHHEXMRILE
bk %

ST ARH e #, BERIL] PINK  Parkin 25 (A
XA T (P<0.05) ,L.C3- T \LC3- 1 & AT %
IR FEL(P<0.05) , SERIA L, Ph 242  rhehed |
H1 PG 41 PINK1 |, Parkin 2 A X 28 7K 5 B REAIK (P<
0.05,P<001),1.C3-1 LC3- 11 2 A ik w4 T i
(P<0.05,P<0.01), SPU254 LB, heheH hiiee
PINK1 , Parkin 2 [ AH X 6 35 B MK (P<0.05) , i 24
2l LC3-T1 K pg4Le3- 1 LC3- 1T & AR Rk
Bt (P<0.05), 52y e, hvg 4 PINKI
Parkin & X F I8 EFEK(P<0.05),LC3- T |LC3-
11 2 HAEXT R TR (P<0.05) , TEILR 4 K 1,
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F®4 HHAKR PINKI Parkin,LC3 EEMENRIEE
Lb#E (x+s)

Table 4 Comparison of relative protein expression

levels of PINKI, Parkin, and LC3 among different

groups of rats (xzxs)

451 n PINKI1 Parkin LC3-1 LC3-11
BFEARL 14 0.95+0.05 0.99+0.01  0.38+0.07  1.13z0.11
BORIZ] 17 1.4820.13% 1.46x0.04*  0.28+0.05%  0.37£0.01%*
PiZi4H 16 0.70+0.09° 0.57£0.06"  0.40£0.06°  1.33£0.16"
FFZEA 16 0.55+0.03% 0.52+¢0.29%  0.53+0.01"  1.46+0.04%

FPHLL 16 0.21+0.1%4 0.31+0.21"2 0.62+0.03%4 1.51+0.04%

x5 HEKR PINKI,Parkin,LC3 mRNA 3¢
RIEZLE (v5)
Table 5 Comparison of relative mRNA expression
levels of PINKI1, Parkin, and LC3 among different

groups of rats (xzxs)

215 n PINK1 Parkin LC3
BFEARL 14 0.59+0.11 0.53+0.22 3.00£0.12
BRI 17 1.21+0.06%* 1.83+0.247% 1.7420.23%*
Pazh4E 16 0.55+0.07% 0.57+0.08" 3.76x1.33%
P 16 0.49+0.10% 0.500.01# 4.20£0.327%
HFPEZ]L 16 0.25£0.04"  (027£0.05% 59741097

L HEFARA L, #P<0.05; 5HAIZ L, *P<0.05,%#P<0.01 ;
SVHZEA AL, $P<0.05; 54 HUEL, *P<0.05,

A B C D E
PINK] == w=e — — - 63 kDa

Parkin ™= w=e - = —= o= 52kDa

B-actin - e» = - - 42 kDa

A B C D E
p-actin qup @ @D @ @®42 kDa

LC3-[[e> e® o w® e 14kDa

B 1 &AKR PINKI, Parkin LC3 BEARIKEHE
Fig.1 Band diagram of PINK1, Parkin, and LC3
protein expression in different groups of rats

AT AR BRI CPGZ A ;D 2520 g4

24 KHAKR PINKI, Parkin,LC3 mRNA 183K %
=1 R

SRTARA AL, FiRIZH PINK] Parkin mRNA
AHXF ek THES (P<0.01),1L.C3 mRNA AXF ik
AR (P<0.01), SAERIZH Heds, V204 P 2hdd
P4 4 PINK1 , Parkin mRNA AH %t 3¢ 1k B AR (P<
0.01),LC3 mRNA MHXT Rk HETHE (P<0.01), 574
A AL, 2y P 4] PINKI  Parkin mRNA A
X 26 5 A (P<0.05,P<0.01),1.C3 mRNA FHX 2
KT FHE (P<0.05,P<0.01), 5254 oA, g de
PINK1 , Parkin #HX}2¢ 35 17 I (P<0.01) ,LC3 mR-
NA FHXFF iR = T 5 (P<0.05), HEILER 5,

3 i

ICH A IHIL S A | o — o ™ 2 AR M P
18 2R W] ICH J5 A 2L K i Sk R EE 5
M2 D RE K B BEUIAOG , 2 D RE SR -5 4k 1k
7K e 8 B AR A LA AR GEiR T T B LS

0 SIRF ARG AL, +4P<0.01; 5HAIL AL *P<0.01; 5 PH 254
FEER, 8P<0.05,%P<0.01 ; 5 H 2541 Fb 4, 4P<0.05,44P<0.01,,

JBst =2 AHIFGE R IR, e BRI RO 7E 23 ICH
KR 22 D REEA3 14 (R Sk 2 0 o i 74 Jeb 8 |
¥ ML AT B 55 80 1] 8 45 PINK 1/Parkin—-LC3 4h 4
LRI W UIA G

AWFFEEE T e B5 i JORL T TCH K Rk 40
UK R | 25 SR % PR, AR 20 KRRV 75 7K A
BT 72 h IR BNAEAE 17 25 20 K BRI 75 7K ol
TRE, hPEHBE T, S5A CARIRA ST,
T BRI HH b T P 0 P B AT T
JE, T R A 40 o o L A il A7 AR D
RAEN BT H 40 R -18 A IRFE - o B9
=101 W BELRT S ML O A S PRI 3A ; 1T 3% 3
(B AR 8 A 9 7K 3 38 B 1 4R A7, s K
i 25 B TR I T A RN G HE 120, AR 5% 38 3 4 7R
T A K D AR AL IESE T iy fi iy 58
(R | A v 2552 5 B AR A ML B S B3 T 5
B A

LORLA LIRS 20 VR 2 e B A Uk & 44
LR I S ICH e , 2R iR 473 fik 2 1A s LA
T BRIE R (0T B0 T A S B0M 48 o0 BE B A
B, ST A AT 22 AN A B, BRI LC3- T
LC3- 1T £ M R IEBE AN, PINK  Parkin 23k i 3 14
1, B [ W AZ B S5 bR RE i HERR Z TR DG
22 T BRI ok T Wis , LC3- 1 . LC3- 11 FhE, Rl At
PINK1 Fl Parkin mRNA ik N, X —45 R R,
i B T i R P 3 ek U AL o) 9 S A —
77 T 38 35 30 ) PINK 1/Parkin 38 5% 14 335 5 0T oK 7
1RGP ) S8 T B 5 53— T, SGE I G5 LC3-
1 ooy 5 TS 11 55 0 ohe B 5, 1 W /DN ) USRI 3
RO ] AR 2 FE A B T R 2552 i ok 22
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PRI TS IR S T (R AR 34

EN ISR el o le=N & VRSP e L TR A
IMENRYT AN . SRR R L R AT A T P
RAR A 5 7K i, IR X pP 2 T e A — 5 1 el s
FH o Pa A PG 2550 [ 4E K b b 25 2R AR s
2 R, L REIRE , IR EAE
LC3- [T FILC3- 1 Rik, CA MR, L2 e
b A A% DR — B 3 6 U/ 1L G S5 I R T
B T U382 YR A R B AHOG PR 2
SRPLEARE T, A UM RDE B R - B L X
Ji B AR A SR L AT B 5 R B i
WLIEA N FH AT 38 3 B[R] 4 ) PINK1/Parkin 18
FE 2B TCH 7K iRe 24 il i 1] B A1 5 et 22 2 i
R PP BESSAIRYT ICH St 7 SCge ks

ZE E R ARSI FOK BLAE FE DI K
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