2005 4E 12 A 10 H 45 12 ] v E 4% % W40 % AR 331 )
No. 12 10 December 2025 ACTA CHINESE MEDICINE Vol. 40 No. 331

E T p53/p2l BEFRINZFAMNFIARTRE
RIPIH & WA RBVIE RS

it AR, FL

L. e BE 2R — W BE B T N 4500005 2. BB BE24 K2 BB B, DU 1| A 610075

P B0y 2T pS3/p21  H AR A T LA 4 AR (Parkinson’s disease, PD) /N B 8 i R 47 1 I WL o 7 o R R AL &
60 R AN CSTBL/6 /N4 AT R4l A4 A HARKAEA(1.8g kg™ -d™) AELFHELB.6g kg -d7"),
EEAEAEA(T.2g ke +d7) EFSEA(SOmg - kg™ - d7 ), BRMEASN AALA NG AL EEEL 1 -F
3 -4-FH-1,2,3,6- WA -methyl -4 — phenyl —1,2,3,6 — tetrahydropyridine, MPTP) (30 mg - kg™ - d ") # x PD
WA HELESd, NERFE I RE, &L HAR ST HEFT LN, 8 H 1 R, F4% 10 d, RAATHFIFMFE. £ &4 Western
Blot Elisa B — 3 5| # # 8% (B - galactosidase,SA - B —gal) 2 &  # LK N et E M B LTI PD DR AR EEN D0, &
RUGERERE R, GABARK ERL PR FZHEERER(P<0.01); SEA AR, £ TLFHNEL LT R
BAEARESEANREHRETEW(P<0.01), RAEHERER, G BEA LK, EHHA/NR R EEK(P<
0.05); 5EA M LA, A& VA Al & 4 JEAT B 8] 45 8 (P <0.05) o %% 4 AL % % & & Western Blot 3% 4 | B & B # 1L B
(tyrosine hydroxylase , TH) & G 4 R B 77, 5 B ALt f M A4 TH E B R X BK(P<0.01); 5HA AWK, ZF A F &
H EARENEARESEN TH & aRiE 5 (P<0.05 %K P<0.01), Elisa Z5R B 7R, 5k B4 3, A4 R i 41 R fn
SOk R4 A % B B (dopamine, DA) | = ¥ 3t % 3 7, # ( dihydroxy — phenyl acetic acid, DOPAC) | & % % # ( homovanillic acid,
HVA) K FBEK(P<0.01) ; SHEA AWK, ZTHKABL AHAFAEL EAATHEL £ SELAERALERE
#1480 DA \DOPAC HVA /K F #4775 (P <0.05 & P<0.01), #EXAERERMERL T, GHBANK, EAART EE A
BI (nuclear lamina protein BI,Lamin BI1) FH % 48 il 205 2> (P <0.01) , fic i 4F 45 % & & & (glial fibrillary acidic protein, GFAP) [H
MBI M(P<0.01); SEAAWK, A FAKRAEL ZEAFFAEL . ZFAGANEL . %% E 4 Lamin Bl [H 1% 4
A jm (P <0.05 3% P <0.01),GFAP Fi 14 41 il 8 2> (P <0.01) , Western blot 4 Il 45 R % 7, & x B 41 th 8%, A AU 41 2 i 41
4 p53 (tumour protein 53, TP53) . 4g fit, /& 11 % & 1K %1 7% % % 41 % 71| 1A ( Cyclin — dependent kinase inhibitor 1A, CDKN1A ,p21) . 4@
Ji, JE] #1742 #3908 4 4] 71 2A( Cyclin — dependent kinase inhibitor 2A,CDKN2A,pl6) & 1 % A # 7+ & (P <0.01) ; 5 H A 4
M, ERARHNEL EFAFRNEL ERAGHNEL. XL EAERTAL p53.p21 ,pl6 & AR EHEM(P<0.01),
SA-B-gal REFLERET, S BEANE MAUEFALSA-B-gal BEFHMEKEEREAW(P<0.01); 5HA 4,
EEAFREL ZEAGHNEL XL ELBTAL SA - —gal & & [HEKLEHREMRP<0.05 5 P<0.01), Elisa £ |
EREF, GABANK EAABEFRALIL-6IL-8 K FHARF(P<0.01); SHEA LM, £ FAMAEL . AT AP F
BU ERAENEL XS EARTALIL-6IL -8 KFHHEL(P <0.05 & P<0.01), £5ify: 7 I3 A & 1L 40 4] pS3/
p21 E R M E, AT A PD AN R LRI ER .

KGR : A VA H0 s 40 M8 3 2 5 4 AR 5 pS3/p21 W B

DOI: 10. 16368/j. issn. 1674 —8999.2025. 12. 415

hESEER285.5  XEMARER:A  XELHE:1674 —8999(2025)12 —2668 — 10

* EETE - [ A TR B2 B ST L U (2019YFC1709702 ) 5+ ] R 5 B= 25 2 2 BHT It H
(202271116 - 570211) ;{5 4 1 -+ )5 2% 6 10 H (HN2022071) 5 9] g 4 T2 fit B 2% [ 5 v IR A% 7R B3 b0 B 5 0 it H
(2023ZXZX1142) 5 1] g H B 25 K2 25— B Jas % e 1 - Rk 42 100 H (2022BS1J2015)

- 2668 -



2005 4E 12 A 10 H 45 12 ] Y E & % 540 % A 331 1
No. 12 10 December 2025 ACTA CHINESE MEDICINE Vol. 40 No. 331

Action Mechanism of Zuogui Pill Inhibiting Cellular Senescence and
Protecting Parkinson’s Disease Mice Based on p53/p21 Pathway

XU Jin', YANG Dongdong”, LI Mao'

1. The First Affiliated Hospital of Henan University of Chinese Medicine ,Zhengzhou Henan China 450000; 2. The Affiliated
Hospital to Chengdu University of Traditional Chinese Medicine,Chengdu Sichuan China 610075

Abstract ; Objective ; To explore the neuroprotective mechanism of Zuogui Pills in Parkinson’s disease ( PD) mice based on the p53/p21
pathway. Methods : Sixty male C57BL/6 mice were randomly divided into a control group, model group,low — dose Zuogui Pills group
(1.8 g+ kg™ +d™") ,medium — dose Zuogui Pills group (3.6 g - kg™' - d™")  high — dose Zuogui Pills group (7.2 g - kg™ - d™"),
and Madopar group (50 mg - kg™ + d™') using a random number table method. Except for the control group,all other groups were
modeled by intraperitoneal injection with 1 — methyl —4 — phenyl —1,2,3 6 — tetrahydropyridine (MPTP) (30 mg - kg™' - d™") for
five consecutive days. From the first day of modeling,the treatment groups were administered orally once daily for 10 days. Behavioral
assessment , immunohistochemistry , Western Blot, ELISA, B — galactosidase (SA - B — gal) staining, and immunofluorescence staining
were used to observe the effect of Zuogui Pills on cellular senescence in PD mice. Results; The open field test results showed that, com-
pared with the control group,the total distance traveled by mice in the model group was reduced (P <0.01) ;compared with the model
group, the total distance traveled by mice in the medium — dose and high — dose Zuogui Pill groups,as well as the Madopar group,was
increased (P <0.01). The pole — climbing test results showed that, compared with the control group, the time for mice in the model
group to climb the pole was prolonged (P <0.05) ; compared with the model group,the pole — climbing time was shortened in the
high — dose Zuogui Pill group ( P <0.05). Immunohistochemistry and Western Blot detection of tyrosine hydroxylase (TH) protein
showed that, compared with the control group,TH protein expression in the model group was decreased (P <0.01) ;compared with the
model group,TH protein expression was increased in the medium — dose and high — dose Zuogui Pill groups,as well as in the Madopar
group (P <0.05 or P <0.01). ELISA results showed that, compared with the control group, the levels of dopamine (DA) ,dihydroxy —
phenyl acetic acid (DOPAC) ,and homovanillic acid (HVA) in the substantia nigra and striatum tissues of the model group were de-
creased (P <0.01) ;compared with the model group,the levels of DA, DOPAC,and HVA in the substantia nigra and striatum tissues
were increased in the low — dose ,medium — dose ,and high — dose Zuogui Pill groups,as well as in the Madopar group (P <0.05 or P <
0.01) . Immunofluorescence double staining results showed that compared with the control group ,the number of Lamin Bl (nuclear lam-
ina protein B1) positive cells in the model group was reduced (P <0.01) ,and the number of GFAP (glial fibrillary acidic protein)
positive cells was increased (P <0.01). Compared with the model group,the numbers of Lamin BI positive cells in the low — dose , me-
dium — dose ,and high — dose Zuogui pills groups,as well as in the Madopar group,were increased (P <0.01) ,while the numbers of
GFAP positive cells were decreased (P <0.05 or P <0.01). Western blot results showed that compared with the control group,the pro-
tein levels of pS3 (tumor protein 53, TP53) ,CDKNIA ( Cyclin — dependent kinase inhibitor 1A, p21) ,and CDKN2A ( Cyclin — de-
pendent kinase inhibitor 2A,pl6) in the substantia nigra tissue of the model group were all elevated (P <0.01). Compared with the
model group,the protein levels of p53,p21,and pl6 in the substantia nigra tissue were reduced in the low — dose, medium — dose, and
high — dose Zuogui pills groups,as well as in the Madopar group (P <0.01).SA - 8 — gal staining results showed that compared with
the control group,the area of SA — 8 — gal positive expression in the substantia nigra tissue of the model group was increased (P <
0.01) ;compared with the model group,the area of SA — B — gal positive expression was decreased in the medium — dose and high -
dose Zuogui pills groups,as well as in the Madopar group (P <0.05 or P <0.01). ELISA resulis showed that compared with the con-
trol group, the levels of IL —6 and IL -8 in the substantia nigra tissue of the model group were increased (P <0.01) ;compared with
the model group,the levels of IL. —6 and IL — 8 in the substantia nigra tissue were reduced in the low — , medium — , and high - dose
Zuogui Pill groups,as well as in the Madopar group (P <0.05 or P <0.01). Conclusion: Zuogui Pill may exert a protective effect on
PD model mice by alleviating cellular senescence through inhibition of the p53/p21 pathway.

Key words : Zuogui Pill;cellular senescence ; Parkinson’s disease ; p53/p21 pathway
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H A B A R AT O 5 R DRI AT | R
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1.1 zh¥ 10 ~ 12 J& % SPF g fadt i PE CS7BL/6

INERG AR BT B 24 ~ 30 g, W T AR IR S5 S ) A FR
ova] AR UESS SCXK (1)) 2020 - 030, 48 5% T A%
S 2 RS S PO R E RS s . SRR
S5 R 2E 1 E PR RAR K R R s o
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1.2 25k 220 (b s o v i 245 0y A
FRH] LS 741020696) 51 — HIEE —4 - R0k - 1,
2,3,6 — WA MEIE (1 - methyl —4 — phenyl - 1,2,3,
6 — tetrahydropyridine, MPTP ) ( MACKLIN, #t 5
C12450723 ); & 2 & ( Ll P K H 25, it 5.
SH5057) ; Ji% 2 1% 2 {b. B ( tyrosine hydroxylase, TH)
p53 .p21 Fi4& ( proteintech , #5431 hy 25859 -1 -
AP 60283 -2 —1g.10355 — 1 — AP) ; i £F 2% 11 Bl
(nuclear lamin protein Bl ,lamin B1) $i{& ( =& it
12987 — 1 — AP) ;p16 (abcam , Ht 2 ab51243) ;B —
actin, GAPDH ( abclonal, #t 5 43 3| & AC026 .
ACO33) ; Ji¢ Jox £F 4E W2 M 55 1 (glial fibrillary acidic
protein, GFAP) T (A& | CY3 Fric Il *FHif 1gG .
BRI B AL W1 ( horseradish peroxidase , HRP) fRic
PR 1gG6 —ht (R FELE /R AV R AR A
] 424081 GB11096 .GB21303 .CB23303) ; & [
1% (dopamine , DA ) | — #5753k 2, 1% ( dihydroxy — phen-
yl acetic acid, DOPAC) | E & ELZ ( homovanillic acid ,
HVA) \H 40/ & -6 (interleukin —6,IL —6) . [ 4
A2 -8 (interleukin — 8, IL — 8 ) Jiff H5¢ 4 28 W Fff v
(ELISA) il i 5%) & (B TR A R IR A,
HEE43 310 ZC - 38119 ZC — 56579 ] ZC - 56552 — .
7C -37988 .ZC -37935) ,

1.3 {%88 SpectraMAX Plus384 AUifHRIN (A4
TANSEA RN T L KZ = 11 - F 78 35 i e 4L 2
FEAL (TR /R A DR A BRZA W), RM2016 #Y
AWV AL B RS A R A A, BM) - A
FLHEHLCH M AR X b g 74 A% ) , SI010E By 2%
LB OHL(EE SCLOGEX A7) ,H2050R 7 555
Y TR O HL AR AT) , HH — 6 BY4E I /K 76 5%
( B RIFVIALERRHECA PR A 7] ) , BA410 Y R 13
BE (22 s Bl IO AE BT FRAF]) o

2 7k

2.1 Zg¥pdleg  FJCT AR BRER AR 22 IH AL i g
125 g - L7 ¥k

2.2 SAEGERSHRE ENMERSE 1R, R
BB RIER /N RBEL ST 6 40, B4 10 H o 5351
SR BRZH AR B ZH A7 I AUARGR) B 21 L A AL R
4L SEHFLR R AL S 2 gL ARAE S
D7, G B A B K B R R 2 g - LT
MPTP, Xof B 2 45 T 2 25 B 1) 0 o A B R /K 4 K I I
S, AR & 4l RIE I ES 30 mg - kg™' 1
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MPTP, 335427351 5 do {35+ MPTP 90 min 5, Wi%<
SR/ INERAT AR AR, Y R S VRS AR AR A
R AR R SN IR, RIFR S B
HER RS 1| KIFR4 25, T MPTP 03 1 h f54;
TAAARES . X R R 20 25 T S 45 fe 1 O A
AEFRERKE . MR AT SLE Y Kok, A
U P AR LA 18 g - kg - AT
3.6g kg - d 7.2 g kg - dT AL,
FEZEHLTS0mg - kg™ - dEZUNEH , HLk
252510 d(Bp MPTP 5 E {5 5 FEE 5 d) o

2.3 #EXRBIE SAGRRH AT RV WL
SEFE/NEL, T 4 C ok bt BUR BT SUIRIR X 2H
P,

2.4 1TAZFM

2.4.1 HIFHEE HW—1K 70 cm, 55 70 cm, 5
30 em WAL K SEE /N BRI B RN 8
B[ E T AL A AL SR AL s/ BT B
W, ELEWEI 5 min,

2.4.2 JRHFEE H—HEHZEHN 1 em K40 em KFF
e HCE AR T [ € — B AR 2.5 em BERIE R
L, T 3R/ )N B T S i flsd € 22 o I 1], B 4H AR
W 3 U, BOPFH4ME

2.5 EALLFLEERNTHZQRIE 4%1
LB EBAR T B E L 12 h, 24 3 3K LR
K VIR 60 CHERE 1 h, U1 R B 2K, # IR A
W & T B R 2 ik (pH 6. 0) , B X
100 C , &% 20 min, ¥ H1 )5, PBS ¥k 3 &K, &K
5 ming [LEEIE B, %R 3] 20 min, 50—
P, 724 CRl & PBS vk 3 W, #H i —hiiw &,
37 °C F 30 min; FCEF i DAB (UK, T 0 3 ik 28
b ERBEFARREY 3 min, BRAKYE, K
R WE JF UK e B U AR IR T 75% (85%
95% Jo/k Ll 2R R 43 R 10 min, FRHERE
B R o

2.6 Western Blot ;%4 il TH,p53.p21.pl6 EH
Fikx  BUBRALA 2 mL HFEE T SR 1054
JIA 2 803 mm WFEEBR & RIPA 24U, 76 = AR TR
HLWTEAL T 4 U IR 4 “CUkAR 30 min
T, BOHLE O, U B TR, BCA EHEE &
R & R R EE . T SDS B L RLIK, I
F| PVDF & b BEJG, ¥ BT & A 5% IR FL W
TBST thig il , & i T #5 KB 2 h, K¢ PVDF ik
A—HiHr(1 1 1000) ,4 CHER 4 ; TBST whisk, ik
AZHiH (1 :5000) , = {@FFF 2 h TBST ppik, 7E

WGP EE N PVDF Ji58 2R W fE & A ECLIRG
WA RS IR LA B

2.7 Elisa i%# 1] DOPAC . HVA DA IL -6.IL —
8 KFE WAEMLMEAR, I RAR 1 1 9 mA
PBS, 41 U & A E 47 4L 2151 3K, 5 000 x g B 40
10 min, JC B3 . 300 & = IR F-8 30 min, brRifE b
FLAS A [R) e BE A AR i 50 L, FEAS AL o ATF
WIFEAR 50 Lo 25 FHFLAS N, A5 o i FL AT RE AR L
LN A HRP frid ARz 4ii4 100 pL, #4L,37 C
TEIRAEIR 7 60 min, V¥, WK BT, &5
Wo BALMAJEY A B & 50 wL,37 CHEOLIEF
15 min, FFLIIAZIER 50 wl, 10 min, 7 450 nm
WA AL e 25fL 1Y OD fA

2.8 FEELN B - FIAEEE (P - galactosi-
dase,SA -B-gal) EBXRIEZ AMWEUHET 65 C
TERARHERE 1 b JBE A SA - B — gal YL (e il
[ 7 30 min, 2% 5R [ 2 W, PBS P& 3 WK, I AGE Y
SA - B - gal Yt if,37 CIFH LK. T MK E
h, 6B T RIS

2.9 HEEBRWAHEMMEHNER GFAP, Lamin
Bl PRYEABE KUK R A [ 15 min,
THEE 15 min, ZHFZE 15 min, KL 1
5 min; JTG/KLEE 5 min,85% F5¥E 5 min, 75% 5k
5 min, ZZ KBt BUIRBER, F W, EREF
30 min; A —4,4 C i &, PBS ¥ 3 K, &Ik
5 min, AIAZH0, EWIFEF 50 min; PBS P4 3 1K,
RV 5 min, I DAPI, 23033 10 min; PBS ¥t 3
U B S ming HUIOEHKE RIS R 29805
i T REEIR

2.10 FItFESH  ARTLIZEAR A GraphPad
Prism 9. 0 BT BAR ST 704, v it OB LA
PP = hRifEZE (x £5) Fom o FFA IES A0 15,
Z A [A] Fb AR 5 R 3R 5 22 93 #r (one — way ANO-
VA) B LU 7 2555 R T LSD K5, J7 26855
WIS Tamhane's T2 £ %5 3 ANAF A 1E 2 53 A1 1 5%
W R HAES R RE K, P <0.05 hERA50T

3 #R

3.1 ARAXPD/NRITAFHMEZW 44T

MPTP JEJFETE S Jo , CSTBL/6 /NG Bl 1 2 il i

MERE R LA R OB, 5 PD R

A RN, X B2 LA, AR 2 /s B

Ypia gl BE B4R (P <0.01) s SHORA Hd, 22
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FUrp A 2R IR L R R A Sk 2 w4/ R B Bl
MEFEIIN(P <0.01) . 5% AL H 5, AT/
BRUEAT I [A] ZE 4 (P <0.05) 5 SRERIZ LA, 26 H L
e R B A CAT B ] 46 46 (P < 0.05) . X Sbgh 3%
Y, Z2 9 HLRE M 3% MPTP % S 9 PD /N B AT 0 b
U= IN S O

3.2 EFAMER.GURME TH EARIZH I
GoRE N L UL F AR 2 Western Blot 3453 TH 2 14
Fik, SR ER, SXHIEAH A BRI TH B (3%
KFEAR(P <0.01) , SEEAIA A, A2V 3L 5 i
AR A R EL WA TH 8 H R LTS
(P<0.05,P<0.01),WL[& 2 %2,

Vol. 40 No. 331
F1 EFAN PD/IRITAHAZHEME  (x+s)
A5 n WIHEHIEE (s/m)  JCFFE] (¢/s)
XF B 6 22.53+1.34 6.91 +£0.47
BRI 6 4.10 £0.46™" 3.41£0.53"
FERAEREH 6 4.93 £0.45 5.07 £0.38
FERATREH 6 8.67 £1.01" 6.58 +2.08
FRALEMEHR 6 13.80 +0. 66" 7.04 £1.64*
P x| 6 14.53 +1.43* 6.22 +0.87
FA{H 152.800 4.193
P <0.001 0.019

T SR AL, + P <0.05, %% P <0.01; 5B L
5, #P <0.05 ,##P <0.01 ,

TE: A0 BEZH B AR 5 C Z2 UG B 45 D A2 AU TP i 2 B A2 FAU i ) e 2 5 F L SR 4
E1 ZJFAX PD/NRE LW EI R0

Ty W R —— - )

.2

GRIETH W —— 60 kD2

- .-

A B G D B I

B-actin

T (a) TH S U2 ( x400) 5 (b) Western blot £l TH 8 o A« X B B BEIIAL; C . 22 AL B4 D

ZEVALG R AL B LR AR A T R 2 WA

B2 ZAFAMERR.GURE TH &8 REH00
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EZRAMBR.SURE TH EERIEZHZN (% +s)
2H 53] n PR TG e 2 Ak SR SURAA
popiiskiE] 6 0.37 +0.02 1.00 +0.01 1.00 +0. 14
EFIZH 6 0.13 £0.03** 0.22 £0.03** 0.19+0.06 "
ZEVA AR 2 6 0.21 £0.04* 0.29 +0.01 0.27 £0.05
ZER LT 6 0.27 £0.01* 0.44 £0.09* 0.38 +0.06"
AV A 6 0.32 £0.03* 0.78 £0.11* 0.70 £0.09*
EEALK 6 0.28 +0.02* 0.61 £0.09* 0.49 +0.12"
F {4 36.610 39.770 30.41
P <0.001 <0.001 <0.001

T G IR LR, ++ P <0.01; SRR LLE, #P <0.05,##P <0.01,
S AL ALh R E4  EHALE R E4  EL
E41 DA \DOPAC \HVA 7KF-34 75 (P <0.05 5P <
0.01) ; HLFfiE 22 5 AU 5 13 fn, ix —Jh i fa

3.3 AEPRAMERALR DA DOPAC HVA Kk F
G808 Elisa #5100 B2 5 41 41 DA . DOPAC . HVA &
i, RN, SXTIRAL A, R 4] DA (DOPAC
HVA ZKF-FEAIR (P <0.01) s 5EIRIZ AL, 223
£3 ARAMEREALR DA DOPAC HVA KEHZME

T, W 3,

(x xs)

415

n DA(p/ng - L") DOPAC(p/pg - L") HVA(p/pg - L")
X HRZH 6 12.26 +1.73 3.90 +0.24 13.24 +1.17
[ RIEE] 6 6.14£1.35" 2.16 £0.19* 5.19+1.18*
R e 6 8.52 +1.31* 2.57 £0.29* 7.31 £1.39*
LA A 6 9.36 +2.09* 2.86 +0.31% 8.56 +1.42"
ZEIA L A 6 11.26 +1.86" 3.43 +0.31% 11.26 +1.24%
Xz 6 10.54 +1.84% 3.30 £0.31* 10.49 +1.81"
F A4 9.682 30.310 25.370
P1i <0.001 <0.001 <0.001

T G 0HIRLL LA, # % P <0.01; SRRIL 4G, #P <0.05, ##P <0.01,
3.4 ERAXNGUREHLR DADOPAC HVA 7Kk ZeAHURG f 4 70 U StU vp ) e 2 7 09 s ) o
FHIRN  ELISA £ SCIR AL 21 DOPAC HVA, 21 362 &4l DA DOPAC HVA K2 Thim (P <
DA & &, 4R BN, 50 A LR, BB DA, 0.05 8 P <0.01) ; HFEE 76 U0 & pO B0, T
DOPAC HVA JKFREAR (P <0.01) s SERA L E, @R By, ik 4,

F4 EFEANGREELR DA DOPAC HVA KFE 500 (x£5)
2H 5 n DA(p/ng - L") DOPAC(p/pg - L") HVA(p/pg - L")
X HRZH 6 15.05 £1.50 4.32 £0.37 14.52 +1.16
FETRIZ 6 8.73£1.17°" 2.42+0.23° 6.58 +1.16
R e 6 10.80 +1.99* 2.86 +0.32* 8.37 +1.19*
ZeVAAL A 6 12.14 +1.87% 3.23 £0.23* 9.70 +1.01"
LV A 6 14.50 +1.96* 3.90 £0.31* 12.75 £1.39"
Xz 6 13.43 +1.62% 3.53 £0.28"* 11.58 +1.38*
F g 11.720 33.530 43.590
P1{E <0.001 <0.001 <0.001
W X B L, #+ P <0.01; SRIRIA] [LAS , #P <0.05 ,##P <0.01,
3.5 APRAINERAL Lamin Bl GFAP [HIE LA X REL F i BRI 4 GFAP BHME M B I (P <
BaE 9N o RE DA AE I Lamin B1  GFAP, 0.01) ; SEIAIA L i, 22 A AT s 4 &2 3 Ju
ZOR R, X BRA LA, BB Z Lamin B1 BHPELE R4l AZRALE I H4] 22 WA GFAP [HPE41 i

JEE /D (P <0.01) s SEIR A 4, 22 U AU &
g ABALF R EA . AH LSRR EL2EAH
Lamin B1 P20 4 hn (P <0.05 & P <0.01)

RO (P <0.01) 5 HEEF 223 U5 i sm , s /b
EFE NI ., W 3 K S,
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Lamin B1

GFAP

DAPI

Merge

AT B AR ; C A2 T ALK 4 D A2 F AL R 4L E . A2 A AL A R 4 F . 2 WA,
3 ERAAIERAL Lamin Bl GFAP BRI ZH A E A5 00 ( So U8 TR, x400)

x5 EPAXMEREAL Lamin B1 GFAP
FH 1 20 B B 22 i (x+s)
205 n Lamin Bl GFAP
gt 6 126.00+15.10 3.33£0.58

PRI 6 3.33+3.51*"  40.00 +2.00 "
EIFAAH A 6 18.00 =2.00" 30.33 +2.08"
EFHAPHIEE 6 51.67 £8.50" 14.67 £2.52%
EFHFERIEE 6 73.00 £7.55™ 8.33 £0. 58"
FLwd 6 32.67 £3.21%  21.67 £4.04*

F {4 91.930 108.200

Py <0.001 <0.001

TG A R, w e P < 0. 015 SRR 4 H A, #P <
0.05,##P <0.01,
3.6 AFAXERAL pS3.p21.pl6 EAFRIEH
0 iR PTZH 2] Western blot #3245 R s, 5
XL LB, BERU 2 pS3  p21 \pl6 FEHRK T
(P<0.01), SHEAIZIAH L, Z2 A FLARF 41 A2 00
USRI A2 H U R B 4 96 2 A pS3 (p21 |
pl6 R IBHFER (P <0.01) ; H A 22 7 AL
SN, BRI AT R, WLE 4 K6,
3.7 EFANERAR SA -p-gal EHRIEW
#ME  SA - B —gal Jea LRI T4 SA - B -
galSA — B — gal I HFRIE, ZRE/R, SA AL
BB SA — B - gal 2 FH M2 3k i AR B
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(P <0.01); SEEAUAL R L, Ze AL Pl 4 22
HUE AL SR T4 SA - B - gal HEH AR
FUHAL (P <0.05 5 P <0.01) , LK 5 % 7.

==
053 - B Ty S 54 kDa
-.e i |
b2l e D D s e -
pl6 e A A A s WS |4 kDa

caroh - . . - . o

A B C D E F
A XA 5 B R 5 C . ZE LR B4 5 D 22
JAALP R AL E L 22 R i 45 F 3R 2 A
B4 ZVIAXT p53.p21.pl6 B ERIAHIHM
3.8 EHAAXERALIL -6.IL -8 /KFHIF M
Elisa #2540 20 IL - 6 1L - 8 &b, 250
7, SRR He A BRI IL - 6 1L - 8 /KT
(P<0.01); 5EARIA L, Z2 VA FLAR I B4 A2 8
Juh il EA AR IUE R R L2 IL -6,
IL -8 KEHPEMR (P <0.05 55 P <0.01) ; A% A2
EALF A I, BRI . W3k 8,
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Fz6 ZIFAXS p53.p21.pl6 FEARIEH M (% £5)
20 51| n pS3 p21 pl6
X B2 6 1.00 £0.13 1.01 +£0.32 1.01 £0.19
FERIZH 6 7.87 £0.74"° 4.41+0.44™ 4.99 £0.74*
ZeE A AR 2 6 4.91+0.61* 3.48 +0.35" 3.63 +0.65"
FEFAL Jyﬁ 6 2.52+0.27" 2.23 +0.08" 2.04 +£0.30™
ZEIF AL 6 1.79 +0.10* 1.77 £0.21* 1.52 +£0.19"
%%aéﬂ 6 3.16 £0.35" 2.82+0.21% 2.69 +0. 60"
F {4 99.941 52.021 26.035
P <0.001 <0.001 <0.001
SRR HeE, # = P <0.01; 5HERI4] g, ##P <0. 01,
A )
s S | e | : 7 T |
AT RG] B AR C 22 A AUEF 4L D AV IR R B4 E . 2 L B4l F 22 W,
B 5 ZJFARIT SA -B-gal EERIZMIFNT (SA — B —gal ik, x200)
x7T EFAXMNEFRSA-B-gal EH N
. 4 i
E3v:op Al (x xs)
4151 n BHPE A 1 AL PD Jg Hh B2 BUE” “ $ " YE s . B TR
i O 0000 T b s ek R (A - R
S UIER R 6 0.514 +0.079 KiE)z B/ KB R D, B, ﬁ/ﬁi
ZEIHLH A 4 6 0.351 +0. 068" W Pe B RSTE R ARTE S AR
=X + i > S 1152 ) 2 2y
i v e AR RGBT PR ST I I
FAH 24.97 & AR R BT R RSN 2R
P g <0.001 B BT T S AR A iz s B AR AR Bl Iy, X T 4EHr

H X IRAL AL, « % P <0.01; SEIRIY] L, #P <
0.05,##P <0.01,
£8 EKHAXMERALIL-6.IL-8

K FH R (Z+s,ng+ L")
21151 n IL-6 IL-8
X R4 6 3.75£1.47 6.79 +1.37
FERIZH 6 9.26 £1.31**  11.40 £1.21*"
ZERAEHEAH 6 6.68 +1.194*  9.10+1.10"
ZEFHUPFIEH 6 5.33 +1.56" 6.92 +0.66™
ZFJLEREA 6 4.82 +1.45" 6.21 £1.61%
FEowd 6 6.16 +1.38" 8.45 +1.26"
F {4 5.579 7.341
P 0.007 0.002

S AL A, «+ P <0.01; 5HIRAL L4, #P <
0. 05 ,##P <0.01,

NPRBLRETS Sk 3 G Z MR o PRz
W7 EREEEEEMRA, “ETHE, AWA

AT R RE I U W B R R T AR IR AR 2 A ek
E JABEEIIHERR, S ECEF MR A (RS
IEAR)CR ™ B UM A A MR o (R
VNEPISFRPNET 1o - e = B SN o S S]]
BN FRE T EED, RS R, B IEDRE
TR, PIRE AR AN BB TR AR 55 , it 2 th Bl £
G , DU BT BE AR, A7 WIBEART, 3242 1 B S5 4L
IR AR PHE g AR B A A3 B A
AT ITRE A AL A K Bl A T e
SER e WIAURCER PTEC R BT - BRI8) TR gs Ak
H B AN RE ] 7K, UK YR 5 35 1 7k 3 B it 4
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HER T B AT AR 8 PD i T B
I IARIGTY PD B, % A 25 FF S 7 25, 23 AL
HAARNB A 50K 78 F, B 70 2 000 DY i i %45 DA
e, RIGAE J1. AR ER, AHALREMSE PD i2
SREAT, 45 55 /N BURKE B 8], 389 0 ™ 3536 3l 9 SR
[0

DA B—Fh LA By B S i 2388 i, 287 AT
FRTRE MR T X . AR &G A DA 15Uk, TH 2
A DA [ SCERBR B B . AoG N TH o 19 A8 b B 3%
SO ST - SUIRIR R Ge b DA BEY & . DA
PR A AL B IE IR B 1R A DOPAC, £ LK
e — O — F 355 B% il 14 12 B Je AR HVAL™
FEARMFFE I8 IS 3 55 MPTP )5 FEAIK T/ RO T —
gUR{R TH DA \DOPAC \HVA & &, 58000 4 280
FEAEMR . Z2 H FU 0] DL 35 38 i PD /N §L TH, DA |
DOPAC HVA &4, Wi%E MPTP 5|2 ) £ [ Jle o 22
JuEE R, G PD /NRRAE B RS

BIE I AN TP A 2 R o i B R
USRI o B W I B 40 & th AR 22 58
B, MESE A P M IR I 28k . M E oA
2 RE A KAIRE A IIME R 2R, A %
AL R AR R I A L N o TR e ST 4 i A
2 CPR LA AN E SR, Y IR
AR AR 2 A I R TR ) , S4 FE L eI RE , I AE
(NSRS QT A 1 R R U Z R X e 1N o B -
R BT, REAE A 22 4y 2L TR R I 4
MEAE— R R B PR L TR I o 20 33 A= ) it R v
o AT RE AR AL . AHSRAIFSE R AU RS T
MR 2B AT P B AR YL A
WHoEBR , FE 0 R IE I A B AR s ph 25T 1)
R, 50 22 B AT 1k 728 FIA 0 S Bl RS A 0
GFAP 2150 A 76 HAX #il 248 22 498 1) 5L T2 JIse Joa 440
Lamin B1 J24EFF40 M A% S8 38 ML 17 LB 4 47, S 540
MERIATE 5 5 %, 40 i 5 Z W Lamin Bl 98K T
B2 AW ST, MPTP 75 5 10 /8 BB 780 2R
GFAP FH: 41 Mo %8 i, Lamin B1 BHA4: 40 i Zooak 2L,
ZEFFUAT Phi 55 MPTP 558 19X — o 72, Jk 8 2L P
i 5 240 L6343 o

A E SRR E N, EE AR
AR AL T e R A, 1M T PR e A A
HIEAE S5 o REAEAE XS /Do ) 5 S AT A 2 i e e
SRR /INERR 28, T Dk 20 /)N B 3 2 At 97 Ay 7T LA
R ERE W OR M R S5 AL, IR E K A S B
TR NS T, B4 E]
LR B S E I ) T EE A A 5k AT S B
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W, MERTTIERIE Qe 4 AR , e B
Z O 2T R PD [ EEAR SN E ™| i
CD8 ™ T jf [ 40 g — i a2 1 Sy A Y, 3 b f i
ALY SR EAL AT e BT PD MR R, pl6
SR A W AR S A S R C ),
B A ISR AR R W FE M s UL T At e 5k
W@ Ighn, AHEE/R ple 76 PD B BB B B0
Feikyas T FW PD £ B RE R 2 U AT E 40 M
o p21 &) —Fh CDK il 551, 76 40 i 5 & 3 72
wh, BEOAE Y pS3 JE AT OIS p21 S B R I RE
fiiro BB SA - B — gal J2— M B K ik 1 , 2
M5 F TR 2 M B ) vz i B AR b ks
TEAIN R R SA - B — gal FE TR, 2%
ZHH 52 43 1 2 Y (senescence — associated secretory
phenotype , SASP) 145 2 2 i &% Ak R A2 28 A0 ot I Pk
AMG R EONESORIE, w4 e
RN, 3K AT BEXT ST 20 B B 5, AR A e
2 M, RYES P& SASP iy 5 % 41 A AR
g, WM OGP A, TL -6 5 TL -8 24
LR SASP A J5T, TEZAE KA AD v B, Hd 3%
IRTER IR Bl 2B AT 28 . A BF5E & B, MPTP
V5 B/ BB TR SR 5 pS3 .\ p21 \pl6 SA - B — gal
BEHRIRBTE L -6 1L -8 AT w; 445
FUIRIT G X SRR BRI, HL Rl 229 AU =3
X ROR BN, W A2 IHALRE S 35 PD /N R
BRI, e pS3/p21 Tl A K.

ZE bR, 2 H AL % PD BERL /N BLE B R
i, HAE LS W] Re 54l pS3/p21 &, fHIE BB
JUE o 240 o 2, R s/ 22 L i pl 2 e A A G
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