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Effects of lycorine on proliferation and apoptosis of acute promyelocytic leukemia
cells by regulating PTEN/PI3K/AKT pathway
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Abstract: Objective  To investigate the effects of lycorine ( LYC) on the proliferation and apoptosis of acute
promyelocytic leukemia ( APL) cells by regulating the phosphatase and tensin homolog deleted on chromosome ten
(PTEN) /phosphatidylinositol 3 — kinase ( PI3K)/protein kinase B ( AKT) signaling pathway. Methods Human APL
cells (NB4) were treated with 1.0 —32. 0 pmol - L™' LYC, the cell viability was detected, and the LYC experimental
concentration was screened. NB4 cells were divided into group A ( control group), group B, group C, group D
(lycorine low concentration group, medium concentration group, high concentration group ), group E ( high
concentration lycorine + PI3K activator 740 Y — P group). Except for the control group, groups B, C, and D were treated
with 4.0,8.0 and 16.0 wmol + L™" lycorine, respectively, for 24 hours. Group E was treated with 16.0 pmol - L™
lycorine combined with 25.0 pmol + L™ 740 Y — P for 24 hours. Cell proliferation, apoptosis, invasion, migration,
and cell cycle status were detected, and the expression of related proteins was detected. Results After treatment with
concentrations of 4.0, 8.0 and 16.0 wmol « L™ of lycorine, the survival rate of NB4 cells prominently decreased,
therefore, they were used for subsequent experiments. The colony formation numbers of NB4 cells in group A, group
B, group C, group D and group E were 151.38 + 16.42, 117.15 = 12.78, 81.04 = 8.36, 56.17 £6.05 and
105. 02 £ 10. 64, respectively. The scratch healing rates were (89.62 +9.15) %, (72.57 +7.45)% , (55.34 +5.83)% ,
(36.78 £3.72)% and (65.59 + 6.58)% , respectively. The number of cell invasion was (168.27 +17.82),
(132.69 £14.39), (90.58 +9.25), (61.64 £6.37) and (110.59 £12.27), respectively. The proportion of cells
in S phase was (46.17 £ 4.71)%, (35.18 +3.56)%, (28.20 +3.13)%, (20.52 + 2.16)% and
(32.01 £3.32)% , respectively. The percentages of cells in G,/M phase were (24.68 +2.56)% , (19.34 +1.97)% ,
(15.62 +£1.55)% , (11.15£1.23)% and (17.03 1. 89) % , respectively. The levels of cyclin dependent kinase 1
(CDK1) were 0.95 £0.09, 0.74 £0.07, 0.50 £0.05, 0.32 +0.03 and 0. 63 +0. 06, respectively. The levels of
matrix metalloproteinase 2 (MMP -2) were 1. 14 £0. 11, 0. 83 £0.08, 0.56 +0. 05, 0. 37 £0. 03 and 0. 69 £0. 06,
respectively. The levels of matrix metalloproteinase 9 (MMP —9) were 0.94 +0.09, 0.70 £0.07, 0.47 £0.04,
0.26 £0.02 and 0. 55 +0. 05, respectively. The phosphorylated phosphatidylinositol 3 — kinase (p — PI3K)/PI3K
were 0. 86 £0.08, 0.71 £0.07, 0.45 £0.04, 0.26 £0.02 and 0. 55 +£0. 05, respectively. The expression levels of
phosphorylated protein kinase B (p — AKT)/AKT were 0.91 +£0.09, 0.78 +£0.07, 0.53 +0.05, 0.31 +0.03 and
0.69 +0. 06, respectively. The apoptosis rates were (2.23 +0.26)% , (17.41 +1.82)% , (26.34 +2.75)% ,
(39.62 + 4.05)% and (21.58 + 2.27 )%, respectively. The proportion of cells in G,/G, phase was
(29.15+£3.06)% , (45.48 +4.67)% , (56.18 £5.73)% , (68.33 +6.88)% and (50.96 + 5.01)%
respectively. The levels of Bcl — 2 associated X protein ( Bax) were 0.26 £0.02, 0.41 £0.04, 0.72 +0.07,
0.98 £0.09 and 0. 66 = 0.06, respectively. The levels of PTEN were 0.32 +0.03, 0.45 +0.04, 0.74 £0.07,
0.96 +0.09 and 0.61 £0.06, respectively. Group B, group C, group D compared with group A, group E compared with
group D, the above indicators were statistically significant (P <0.05). After NK cells were co — cultured with NB4 cells,
compared with the A group, the cell killing rate of B, C and D groups increased (P <0.001). Compared with the D group,
the cell killing rate of E group decreased (P <0.001). Conclusion Lycorine inhibited APL cells with up - regulation of
PTEN expression and inhibition of PI3K/AKT pathway, and its effect is dependent on PI3K/AKT pathway.

Key words: lycorine; acute promyelocytic leukemia; phosphatase and tensin homolog deleted on chromosome ten/

phosphatidylinositol 3 — kinase/protein kinase B signaling pathway; proliferation; apoptosis
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(P>0.05), A& fff 58 ¥ £ A 7 ik 4.0, 8.0 A
16.0 wmol « L™ fYVENATFFT UL, WK 1,

R LrrsbgOer SR AR A0 A 1 M (NB4) 240 A7 185 5 1Y
LAl
Table 1 The effect of lycorine on the survival rate of human acute

promyelocytic leukemia (NB4) cells (x +s, n=8)

Lycorine Cell survival rate (% )

(pmol - L71) 24 h 48 h 72 h

0 100. 00 0 100. 00 £0 100. 00 £0

1.0 98.93 £9.96 98.85 +9.94 98.74 £9. 89
2.0 97.76 £9.87 97.26 +9. 80 97.05 +9.79
4.0 86.52+8.79*  83.21 £8.58*  80.63 £8.11*
8.0 72.34£7.46%  69.47£7.25*  67.56 £6.95"
16.0 49.68 £5.15%  49.44£5.23*  49.01 £5.02*
32.0 49.11 £5.12%  48.75£4.96*  48.24 £4.87"
Compared with 0 pmol + L™, * P <0.05.

2 At APL 4Bt 5 p 250

740 Y - P 24 PI3K #03% %), i T 4% PI3K/AKT
fFom, 5 A4HH,B4.C4.D AN e fEIE
B CDKI SRk i 3 i AL (P <0.001) 5 5 D 41
M, E 41 78 B8 i 5. CDK1 ik & B & 71 &
(P<0.001), 32,

T2 AN AL NB4 A1 A FE 1Y 5
Table 2 The effect of lycorine on the proliferation of NB4 cells in
each group ( £SD, n=8)

Clone formation Protein quantification

Group number () of CDKI

A 151.38 +16. 42 0.95 +0.09

B 117.15 12,78 * * * 0.74 £0.07* * *

C 81.04 £8.36* * * 0.50 £0.05* * *#*

D 56. 17 £6. 05 * * *##ALL 0.32 £0. 03 * * *##ALL
E 105.02 £10. 64444 0.63 £0.06444

Compared with A group, “**P < 0.001; Compared with B group,
##p <0.001; Compared with C group, 222 P <0.001; Compared with D
group, 444 P <0.001; CDKI: Cyclin dependent kinase 1;Group A: No
treatment was applied ; Groups B, C and D: Treated with lycorine at concen-
trations of 4.0, 8.0 and 16.0 wmol + L= respectively for 24 h;Group E;
Treated with a combination of 16.0 pmol -+ L.=" lycorine and 25.0 pwmol + I~
740 Y - P for 24 h.
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Figure 1  Apoptosis of NB4 cells in each group
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Table 3 Effects of allicin on apoptosis rate and apoptosis protein

expression in NB4 cells ( £SD, n=8)

Group Apoptosis rate (% ) Protein quantification of Bax
A 2.23 +0.26 0.26 0. 02

B 17.41 £1.82** 0.41 £0.04" "~

C 26.34 £2.75% * ** 0.72 £0.07 * * **

D 39.62 x4, 05" = *HrALL 0.98 +0.09 * * *#Hass
E 21.58 £2. 27444 0.66 +0.06444

Compared with A group, ***P < 0.001; Compared with B group,
##P <0.001; Compared with C group, #** P <0.001; Compared with D

group, 444 P <0.001; Bax: Bel -2 associated X protein.

Table 4 Effects of allicin on migration and invasion of NB4 cells ( +SD, n=8)

Group Scratch healing rate (% ) Number of cell invasions Protein quantification of MMP —2 Protein quantification of MMP -9
A 89.62 +9. 15 168.27 +17. 82 1.14 £0. 11 0.94 +0.09

B 72.57 £7.45* " 132.69 +14.39 " * * 0.83+0.08""" 0.70 £0.07* " *

C 55.34 £5 83+ 90. 58 £9.25* * *## 0.56 £0.05 " * *#* 0.47 £0.04 " * *##

D 36.78 £3. 72 * HHHAAL 61.64 +6. 37" * +HIAAA 0.37 £0, 03 * * *#HHALA 0.26 +0. 02 * * *#AAA
E 65.59 +6. 58444 110.59 +12. 27444 0.69 £0.06444 0.55+0.05444

Compared with A group,

***P <0.001; Compared with B group, **P <0.001; Compared with C group, “““P <0.001; Compared with D group,

AAADP <0.001; MMP -2 Matrix metalloproteinase 2; MMP —9: Matrix metalloproteinase 9.

TS5 HBHOT NB4 20 JE B0

Table 5 The effect of lycorine on the cell cycle of NB4 cells ( +SD, n=8)

Group Go/Gi (%) S(% ) G/ M(% )

A 29.15 £3.06 46. 17 £4.71 24.68 £2.56

B 45.48 +4.67* " " 35.18 £3.56" * * 19.34 £1.97" "~

C 56. 18 5,73 * * *# 28.20 £3, 13 * *## 15.62 £1.55* * *##

D 68.33 £6. 88 * *HHALL 20.52 £2.16* ¥ *FHALL 1115 £1.23 % * *#M¥004
E 50.96 +5. 01444 32.01 +3.32444 17.03 1. 89444

Compared with A group,
A44p<0.001.

***P <0.001; Compared with B group, ™ P <0.001; Compared with C group, 22*P <0.001; Compared with D group,
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Table 6 Effects of allicin on the expression of phosphatase and tensin homolog deleted on chromosome ten (PTEN) / phosphatidylinositol
3 —kinase (PI3K) / protein kinase B ( AKT) pathway proteins ( +SD, n=8)

Group Protein quantification of PTEN Protein quantification of p - PI3K/PI3K  Protein quantification of p — AKT/AKT
A 0.32 +0.03 0. 86 = 0. 08 0.91 0. 09

B 0.45+0.04** 0.71£0.07** * 0.78 £0.07* * *

C 0.74 £0.07 * * *#*# 0.45 £0. 04 * = *### 0.53 £0. 05 * * **##

D 0.9610.09***###AAA 0.2610‘02***“”AAA 031 10.03***&##AAA
E 0.61 £0. 06444 0.55+0.05444 0.69 +0.06444

Compared with A group, *** P <0.001; Compared with B group, **P <0.001; Compared with C group, 222P <0.001; Compared with D group,

A44p<0.001; PTEN: Phosphatase and tensin homolog deleted on chromosome ten; PI3K: Phosphatidylinositol 3 — kinase; AKT: Protein kinase Bj

p — PI3K: Phosphorylated phosphatidylinositol 3 — kinase; p — AKT: Phosphorylated protein kinase B.
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Figure 2 The protein expression of NB4 cells in each group

CDKI ; Cyclin dependent kinase 1; Bax: Bel -2 associated X protein; MMP
—2: Matrix metalloproteinase 2; MMP — 9. Matrix metalloproteinase 9;
PTEN: Phosphatase and tensin homolog deleted on chromosome ten; PI3K:
Phosphatidylinositol 3 — kinase; AKT: Protein kinase B; p — PI3K: Phos-
phorylated phosphatidylinositol 3 — kinase; p — AKT; Phosphorylated protein

kinase B; B —actin: Beta — actin.
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