2026 45 H ok % May 2026
a8 S Chinese Traditional Patent Medicine Vol. 48 No. 5

E F SIRT1-FOXO1 {5 S 1@ B R 1+ &2 fg T i 75 X B I K BR 2k L 48 T 88
FZ A5 1 %2 M

o, &, %Ww®E, * £, =% #', # ®', B %', I 4
(1. METELASE —WEER, ¥ £ 410007; 2. 7 MNFEL A%, & M 510006; 3. #&@
FEHKE, HE Kb 410208)

WE. B BTN oy 6 i K B 2 D BE Nk s 2 A M Zobi A Th BRSSO BB VE T . ik SR A i i
NIERESE R R AR, R R BRI, P (7.5 g/kg WMD) . PEEHAL (5.4 mg/kg IRikPIEE
FIREE) . WHIFIA (10 wg SIRTT $HI5] EX-527) FAHNHIFH+H 2540 (10 pg EX-527+7.5 g/kg ZRGFE00T7) , 424
3 dJE R JH mNSS 32 PEAG i o K SR 22 ThRE, B IR SR I A SO BRIE A, R R R S G I A 4 41 MDA | 8-
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ABSTRACT: AIM To explore the improvement effects of Annao Pingchong Decoction on neurological function
and mitochondrial dysfunction of brain cells in rats with cerebral hemorrhage. METHODS  The rat model of
cerebral hemorrhage was established by autologous blood injection. The rats were divided into sham operation
group, model group, traditional Chinese medicine (TCM) group (7.5 g/kg Annao Pingchong Decoction) , western
medicine group (5.4 mg/kg edaravone and dexborneol) , inhibitor group (10 pg SIRTI inhibitor EX-527) and
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inhibitor+TCM group (10 pg EX-527+7.5 g/kg Annao Pingchong Decoction). After 3 days of administration, the
neurological function of rats with cerebral hemorrhage was evaluated by mNSS method. Nissl staining was used to
observe the pathology of brain tissue. The levels of MDA, 8-OHdG and ATP in brain tissue and the activities of
mitochondrial respiratory chain complexes ( complexes 1, 3 and 4) and antioxidant enzymes (SOD, CAT and
GPX) were detected by kits. The protein expressions of SOD1, SOD2, CAT, GPX4, SIRT1, p-SIRT1, FOXO1
and Ac-FOXO1 in brain tissues were detected by Western blot. Immunofluorescence was used to detect the
fluorescence intensity of SIRT1 and FOXO1 in brain tissue. RESULTS Compared with the sham operation group,
the brain tissue around the hemorrhage in the model group was seriously damaged, the levels of oxidative stress
(MDA, 8-OHdG) increased (P<0.01), the mitochondrial function (ATP, complex 1, 3, 4) and the activities of
antioxidant enzymes (SOD, CAT, GPX) decreased ( P<0.01), the protein expressions of antioxidant enzymes
(SOD1, SOD2, CAT) decreased (P<0.05), and the protein expressions of SIRT1 and FOXO1 increased ( P<
0.05, P<0.01). Compared with the model group, the TCM group and the western medicine group showed reduced
neurological deficit scores (P<0.01), decreased neuronal damage, and lower levels of MDA and 8-OHdG ( P<
0.01). The ATP level and the activities of complexes 1, 3, 4, SOD, CAT and GPX increased ( P<0.05, P<
0.01), the protein expressions of SOD1, SOD2 and CAT increased ( P<0.05, P<0.01). The protein expressions
of SIRT1, p-SIRT1, and FOXOI increased (P<0.05, P<0.01), while Ac-FOXO1 protein expression was
decreased (P<0.05, P<0.01). However, there was no significant change in the above indices in the inhibitor
group and the inhibitor + TCM group. CONCLUSION Annao Pingchong Decoction can significantly improve
neurological deficits in rats with cerebral hemorrhage and alleviate mitochondrial dysfunction and oxidative stress
damage in the brain. The mechanism may be related to the regulation of the SIRT1-FOXO1 signaling pathway,
thereby promoting the activities and expressions of antioxidant enzymes.
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SIRT1 #l I 5f] EX-527 (%5 1E0650) M4 H AL 5 &R
HKEREAHRAT , MDA, SOD. CAT. GPX ¥l
A&, RREERNE (A REEFH AR
ZNHE, $85 BC0025, BCO175, BC0205, BC1195,
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K151-M, E-BC-K152-M ., E-BC-F002); RIPA ZLfi#
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Ig); SIRT1 #i & (3% Abcam A #H], & 5
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ML SCRAR IS, FEVK FBYRE, TH¥8 PBS ik,
B R BUTIE, A RIPA 242 vhik 213, vKIR
Z41#% 30 min, 12 000 r/min &5.0> 10 min, WEE L3,
K BCA # PRI 3 50) 0 e 2 iR B, BRI R
KB EEN, ¥ E PVDF R, A 5% Bils4:
WEREA 1 h, FAA—HT SOD1 (1 : 20 000) .
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N, RAZIRe R TAE T 5 .
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E: H5EFARALE,™P<0.01; SHHA LK, = P<0.01; 5§
T HEE 44 P<0. 01,

B1 SAXRHEINEERBITEDIILE (¥, n=12)
Fig. 1 Comparison of neurological deficit score of rats in

each group (x+s, n=12)

T LD SR AR 1 A A i DR, BB Sk 4 e e TR /) i R
B2 SHXRRALBREE (x200)
Fig.2 Nissl staining of brain tissue of rats in each

group (x200)
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0.01); SR e, w2541 FG 265 240 K B 20
LEEW 1, 3, 41T ATP KFEFHE (P<0.05,
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YRR A 1, 3, 4 76K ATP K
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. 5EFARKE,#P<0.01; SHRAHE, ™ P<0.01; 5

LA, 22 P<0.01; SIHIFRI4HAs, € P<0. 05,

3 BAXRMALR 8-OHIG, MDA K FLLE (x+s,
n=6)

Fig.3 Comparison of 8-OHdG and MDA levels in brain

tissue of rats in each group (x+s, n=6)

FEA (P<0.01), WK 4,

E: SEFARALE,¥P<0.01; SERLILEL, * P<0.05, ™ P<

0.01; Srh#jgltbss, ~ P<0.01,

B4 BHERRMAREHETRES SYFELEF ATP
KELLE (x5, n=6)

Fig.4 Comparison of mitochondrial respiratory chain

complexes activity and ATP level in brain tissue

of rats in each group (x+s, n=6)

3.5 ok xR e KR I 20 28 R A AL B Y
e SERTARA LR, BRI KR SoD
CAT. GPX §li#:H1 SOD1, SOD2., CAT % £k
fiX (P<0.05, P<0.01); SHiRIAH L, h2hd

FVE 245 20 K BRI 41 21 SOD ., CAT. GPX i 4 #
SOD1, SOD2, CAT #HHEATE (P<0.05, P<
0.01); Srggdl b, R Fn4m il 7] + 25 41
KB 21 41 SOD, CAT, GPX i PEF& ML (P <
0.01), WK 5~6,

. SIRFARALE, ¥ P<0.01; SEBYLE, * P<0.01; Hrp

24 LR, A4 P<0. 01,

Bs5 SHAKXRMALR SOD, CAT, GPX FHLLE (x=
s, n=6)

Fig. 5 Comparison of SOD, CAT and GPX activities in

brain tissue of rats in each group (x+s, n=6)

3.6 #fE-F ok b kb ke KR B 2 2% SIRTI ., p-
SIRT1. FOXO1, Ac-FOXO1 k&t % a HRT
AR, AR RNZLZ SIRT1, FOXO01 & H
FiETHE (P<0.05, P<0.01); SHIM4 AL,
HZG 2 AP 25 240 KRR 414 SIRT1, FOXO1
ETHE (P<0.05, P<0.01); S5vzh4 b,
R 41 A B0 R+ o 25 41 K BG4 20 SIRT1,
FOXO1 HHRIBFL (P<0.01), WK 7~8,

SRR g, o 2 2RV 24 4K UG 41 Y
p-SIRT1 £ X+ E (P<0.05, P<0.01), Ac-
FOXO1 £IAREK (P<0.05, P<0.01); Srhzhs
P, i 500 28 ) 0 + v 25 20K B 40 21 p-
SIRT1 LML (P<0.01), Ac-FOXO1 kT
(P<0.01), WA 7,
4 iTig

LR RVE AN RE R PGy, ZERK R IS & AT
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T SEFARLIE,P<0.05; SHMLILE, © P<0.05, ™ P<0.01; 5254l s, 4 P<0.05,
6 BAKRBMAL SOD1, SOD2, CAT, GPX4 EHKRIALLE (xxs, n=3)
Fig. 6 Comparison of protein expressions of SOD1, SOD2, CAT and GPX4 in brain tissue

of rats in each group (xxs, n=3)

T 5ERFARALE,*P<0.05; SHEBMLE, * P<0.05, ™ P<0.01; HSH4itbix, 2 P<0.01,
B7 ®AKXRBKAL SIRT1, p-SIRT1, FOXO01, Ac-FOX01 EEHRIALLE (x+s, n=3)
Fig.7 Comparison of protein expressions of SIRT1, p-SIRT1, FOXO1 and Ac-FOXOL1 in
brain tissue of rats in each group (x+s, n=3)
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. 5RFARAE, P<0.05,"P<0.01; SEALIE, * P<0.05, ™ P<0.01; Hh2hidl i, 22 P<0.01,
E8§ &EAKXBKAL SIRT1. FOX01 EARKIBELLE (%100, X5, n=3)
Fig. 8 Comparison of fluorescence intensities of SIRT1 and FOXO1 proteins in brain tissue of rats in
each group (x100, x+s, n=3)

1501



2026 4F 5 A
Fa8E ESH

Bk %

Chinese Traditional Patent Medicine

May 2026
Vol. 48 No. 5

RRREA, WP I Bl R F AV A2 81, 5 BRE B AR R
i, KaEr=Eda /by S nrEe, srgmiEmElL
WIFSA, KA, IR st
TEAk L AVERGI A, TE R SEGE PR A8 | IR I A
BEEEDLHDRAR T Ak e R e, BHSMh s
WFoE R, 4R SR R s 2= AT A AR T i 4
RN, deGELRARTIRE, Wi ait:,
PEINEEMR A AR AR, R IR R A K 2K
Sy B R R

YUEALRE SOD . CAT ., GPX Z5:RE R &G
A, IR R IIRE, dERRanie i A Lis 57
it [, SOD BE T GSK-3B. Drpl A 5638
B, D LR R S AN 6 R C A Rk
R RR T RERE A SR f A T L AT &
B, Gy i o e TR LR (R GPX4)
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FOXO1 £ 2 WAk, M3 s fe S AL g 6 1, e
iR 4 000 A, T SIRTL #1071 %) EX527 J5 1%
TrIF RO, A A2 LA KR T SIRT1 5
SR, EATEEASE, SIRTI 0S| A 2L M B
R F o7 B EE i 4y, T i SIRT1/
PI3K-Akt i P& K BE FOXO1, MM ol 35 48 ki 44 3y
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