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[ Abstract] Objective To observe the effect of Leonurine regulated protein kinase B (Akt)/bimicrosomal homolo-
gous gene 2 (MDM2)/p53 signaling pathway on the malignant biological behavior of glioma cells. Methods The experiment
was conducted in the laboratory of Taihe Hospital in Shiyan City, Hubei Province from March to September 2022. The CCK-
8 method was used to determine the survival rate of mouse glioma cells GL261 treated with Leonurine at different concentra-
tions (0,04, 08, 12, 1.6,2.0 mmol/L) and screen for their optimal concentration of action. GL.261 cells were cultured in vitro
and randomly divided into control group, Leonurine group, and Leonurine + SC79 (Akt activator) group, with 1.6 mmol/L
Leonurine and 5 pmol/L SC79 after grouping, protein immunoblotting was used to detect the expression of Akt/MDM2/p53
pathway related proteins in each group of cells; CCK-8 method, flow cytometry, cell scratch assay, and Transwell assay
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were used to detect the proliferation, apoptosis, migration, and invasion of cells in each group. 30 intracranial glioma mouse
models were constructed and randomly divided into a control group, a low-dose group of Leonurine, a medium dose group
of Leonurine, a high-dose group of Leonurine, and a high-dose + SC79 group of Leonurine. After grouping, the apoptosis of
intracranial glioma cells in each group of mice was detected using TUNEL staining; Immunoblotting was used to detect the
expression of Akt/MDM?2/p53 pathway related proteins in glioma tissues of each group. Results (1) Cell experiment: Com-
pared with the control group, the Leonurine group showed an increase in cell apoptosis rate and p53 protein expression
(P<005), while survival rate, migration rate, invasion number, p-Akt/Akt, and p-MDM2/MDM?2 decreased (P <0.05). Com-
pared with the Leonurine group, the Leonurine + SC79 group showed a decrease in cell apoptosis rate and p53 protein ex-
pression (P <0.05), while survival rate, migration rate, invasion number, p-Akt/Akt, and p-MDM2/MDM?2 increased (P <
0.05). (2) Animal experiment: Compared with the control group, the Leonurine group showed an increase in cell apoptosis
rate and p53 protein expression in glioma tissue (¢/P=20.076/ <0.001, 7486/ <0.001), while p-Akt/Akt and p-MDM2/MDM2
decreased (¢/P=11.769/ <0.001, 7579/ <0.001); Compared with the Leonurine group, the Leonurine + SC79 group showed a
decrease in cell apoptosis rate and p53 protein expression in glioma tissue (¢/P=18328/ <0.001, 7359/ <0.001), while p-Akt/
Akt and p-MDM2/MDM?2 increased (¢/P=9.640/ <0.001, 5529/ <0.001). Conclusion Leonurine can inhibit the proliferation,

migration, invasion, and growth of glioma cells in mice by inhibiting Akt/MDM2/p53 signaling, and induce apoptosis, ulti-
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mately inhibiting their malignant progression.
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Fig. 1 Effect of different concentrations of Leonurus alkaloids on

the survival rate of GL261 cells

2.2 fRBFRREXT GL261 41l Akt/MDM2/pS3 i % AH
KRR e 550 IR A, 25 B B i 4 40 e
p-Akt/Akt . p-MDM2/MDM2 F&AK (P <0.05) ,p53
HEIATHRE (P <0.05) ;15 45 B F084H HUER, 4 BF 7
BB+ SC79 #H 4 i p-Akt/Akt, p-MDM2/MDM2 T} 5
(P<0.05),p53 HHKILFEM (P <0.05), WWE 2,
#1,

T A XTIRZH B A5 RERERNAE s C. 25 BF B0 + SCT9 4,
B2 AR A I A 4 GL261 4 Akt/MDM2/p53 i
FEAROCHE FERIA
Fig.2 Protein immunoblotting detection of Akt/MDM2/p53 path-
way related protein expression in GL261 cells in

each group

R1 K4 GL261 408 Akt/MDM2/p53 38 J& AH 5 25 11 AH Xt

Tab.1 Relative expression of Akt/MDM2/p53 pathway related
proteins in G1261 cells of each group

M5 n  p-Akt/Akt p-MDM2/MDM2 p53/GAPDH
pogiE| 6 0.78+0.14 0.83+0.15  0.19 +0.04
i BE R A 6 0.24+0.06° 0.27+0.03* 0.67 £0.09*
FERFRHH +SCT9H 6 0.72+0.12> 0.7720.16"  0.22 £0.05"
F1H 41.936 34.727 106. 672
P <0.001 <0.001 <0.001

SN O, P <0. 05 ; 55 BEREH A HL i, PP <0. 05,

2.3 ZEREEENT GI261 4UAEiGE AT TR HRE
RZ LS S5 B2 R, 25 RE A 40 A7 %
TRRGREREL (P <0.05) , AT RIFE (P <
0.05) ; 5 25 BERCARAL b A, 25 RFRE0R + SC79 4140 A7
R TR S EERTE (P <0.05), 8T R FEAL
(P<0.05), WK 3 K4 K5 %2,
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B3 AR A2 GL261 A T
Fig.3 Flow cytometry detection of GL261 cell apoptosis in each group

4 BRSNS GL261 RS (% 200)
Fig.4 Scratch experiment detection of G1.261 cell migration in each group( x200)

B 5 Transwell SR INAS4H G261 4HMUIR 28 (45 L YL {0 x200)

Fig.5 Transwell experiment detection of GL261 cell invasion in each group (crystal violet staining, x200)

2.4 R[EIFE 25 B B psO /N BUST PN I TR A G A 4.41) % 2S5 FFRE R A4 (34. 89 £3.63) % (i5FE
R tbds SXF RN BUSN I B Kie7 BHPER RIS 41(19. 87 £2.04) % HIREAL | H 2 EIK
(65.42 +8.83) % L, 5 BF H AR5 3= 41 (50. 14 + HYE(F/P =57.126/ <0.001) ; 5 25 BEECBRAH &R, 35
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BB + SC79 4H (8. 24 +2.06)% . F &A% (1/P =
18.328/ <0.001) , WLI& 7,

2.6 g BEEUGEON /)N BTN I BTUR 2H 21 Akt/MDM2/
p33 B A AR i SRR iR, f5 R
FH A TR 4 2 p-Akt/ Akt p-MDM2/MDM2 [ 1%
(P<0.05),p53 FEFIRIAFHE (P <0.05) ;5 £ BEHE
B LK, 25 B B0 + SC79 4L IR 414 p-Akt/ Akt |

+8.12)% F+ & (1/P =

2 K4 GL261 QAFIG R TR B RE5REL R

p-MDM2/MDM2 Ft & (P <0.05) ,p53 & H R LR
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FHXT R LA

il A SEHE A
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Tab. 3  Comparison of relative expression of Akt/MDM2/p53
pathway related proteins in intracranial glioma tissues of
mice in each group

4 n  p-Akt/Akt p-MDM2/MDM2 p53/GAPDH

Xf IREH 6 0.59+0.10 0.66+0.14 0.33£0.06

i B ZH 6 0.10+0.02*° 0.20+0.05* 0.74 £0.13*

HEFRR +SC7T9 4 6 0.54+0.11" 0.60 £0.17"  0.36 £0.04"

F1H 58.160 22.071 42.543

P <0.001 <0.001 <0.001

SRR A, P <0. 05 ; 55 BEREBM A HL i, PP <0. 05,

(x%£5)

Tab.2 Survival rate, apoplosis rate, migration rate, and invasion number of GL261 cells in each group

4 5l n TR (%) JT R (%) EBHE(%) PAEZEE()
XT 2 6 100.00 + 0.00 1.21+£0.22 86.22 +14.35 264.65 £43.68
it BB 2H 6 48.02  6.13* 51.27 +8.16° 23.31 + 3.29° 89.36 +15.32°
25 BERUE + SC79 21 6 92.14 +15.68" 3.47 +1.08" 78.03 £16.63" 237.48 +50.26"
F 1 49.855 212.209 42.686 34.316
P <0.001 <0.001 <0.001 <0.001

TE XA AR, P <0. 055 5 35 B RA 4 L EE PP <0. 05,

T LA L 2R Ki67 BAPERL G R4
Blo #H/NETAI R Ki67 ik R (b (4, x200)

Fig.6 Ki67 expression in intracranial gliomas of mice in each group (immunohistochemical staining, x200)

1 416,573 278 TUNEL B e 8 00 i T 240

7 AU/ R BUR LR

Y T 3R LA ( TUNEL 245, % 200)

Fig.7 Apoptosis rate of intracranial glioma tissue cells in each group of mice (TUNEL staining, x 200)
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AN HRAL B 25 BERCR AL ; C. 25 BE R + SCT9 4,
8 A 1 f g B A W A 2 /)N BRI B OR 2H 4L Ak
MDM2/p53 i % AH TR 1 33K th i
Fig.8 Protein immunoblotting detection of Akt/MDM2/p53 path-
way related protein expression in intracranial glioma tissues

of mice in each group
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THE R 5E | LA 1. 6 mmol/L 25 £} B G AL B G1.261 4
AT Fh i PR T3 R TE 3 TR (RRL,
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