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Effects of daurisoline on proliferation and autophagy of glioma cells
through Akt/mTOR signaling pathway*
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Abstract: Objective To investigate the effects of daurisoline (DAS) on growth and proliferation of glioma
U251 and U87 cells and its underlying mechanisms. Methods U251 and U87 cells were treated with different
concentrations of daurisoline (2.5, 5.0, and 10.0 pmol/L, DAS groups), 10.0 pmol/L of temozolomide (TMZ group),
or left untreated (control group). The CCK-8 assay was used to detect the influence of DAS on cell viability, colony
formation assay and EdU assay were used to evaluate the impact of DAS on cell proliferation, and flow cytometry
was used to analyze the effect of DAS on cell apoptosis. The formation of autophagosomes was observed under the
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transmission electron microscopy. Western blotting was performed to detect the expressions of proteins associated
with apoptosis, autophagy and Akt/mTOR signaling pathway in glioma cells. Results The CCK-8 assay showed
that cell viability of glioma cells treated with DAS was decreased in a concentration-dependent manner compared
with that in the control group (P < 0.05). In addition, the cell viability in the DAS group was lower than that in the
TMZ group (P < 0.05). The IC50 of glioma U251 and U87 cells was 5.11 umol/L and 6.35 umol/L, respectively. The
Edu assay and colony formation assay demonstrated that DAS suppressed the proliferation of glioma cells, and that
the cell proliferation was successively inhibited with the increase in the drug concentration (P < 0.05). Flow
cytometry exhibited that DAS induced apoptosis of glioma cells, and apoptosis aggravated with the increase in the
drug concentration (P < 0.05). Western blotting revealed that DAS increased the relative protein expressions of Bax,
LC31I/T, p62, p-AKT, and p-mTOR (P < 0.05) but decreased the relative expression of the anti-apoptotic Bcl-2
protein in glioma cells (P < 0.05). Transmission electron microscopy displayed that DAS promoted the formation of
autophagosomes in glioma cells (P < 0.05). Conclusions DAS inhibits the viability and proliferation and promotes
apoptosis of glioma cells, which may be associated with the suppression of autophagy by activating the AKT/mTOR

signaling pathway.
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5.5%" . BB R Y 07 X FEEARE TR SR IT
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B ULHE FH 500 L loading buffer B &, II A 5 L ¢
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H BRI 4% %% % PVDF B8 I, FH 5% M fig 4 3 3 P41
1 h, %3 3 FH—$T GAPDH(1:5 000) \Bel-2(1:2 000) .
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10.0 wmol/L DAS 41 U251 F1 U87 4 i 7% Jj b4 , &5
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10.0 wmol/L DAS 1E N J5 LW 5% W &, % 1t DAS . TMZ
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25 5l U251 4 U874
Xt B L 100.00 + 0.00 100.00 = 0.00
2.5 wmol/L DASZH 79.06 + 3.67 85.11+3.61
5.0 wmol/L DAS 2 5624 +4.71" 60.65+4.57
10.0 wmol/L DAS 21 28.22 +4.92 3451561
FAH 190.300 151.300
P 0.000 0.000

15X IAZ 2.5 wmol/L DAS 4 b %S, P <0.05,

Xt HEZH 0 10.0 wmol/L TMZ 4H . 10.0 pmol/L DAS
2H U251 20 M8 1% 1 4393 24 (100.00 + 0.00) % . (89.19 +
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6.35 wmol/L, W 1,
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JE£ DAS 2H 4} Edu BH 1 5 AR (P <0.05) , H.2H 8] /%
P H A 22 A B it (P <0.05) , R 2k i
o WL 2 FE 2,

X HRZH (5.0 pmol/L DAS 4 10.0 pmol/L DAS 44
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U251 F1 US7 4l a g/ TR b, & 5 22 0 b, 22 3
A G X (P <0.05) ; 5 X5 BRZH FO#, AN [) vk B2
DAS ZH 20 Jd 98 1%+ 5 (P <0.05 ) , H 20 [] 5 4 HL 3%

P WFRIMESI,
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24 U251 F1 U7 40 Jif Bax . Bel-2 & 1 A XT £ ik H b
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popikicl 2.18+0.17 2.46 +0.87
5.0 wmol/L DAS# 6.68 +0.717 6.39 + 0.60"
10.0 wmol/L DAS 21 1251 £1.7472 11.63 +2.2%
F{H 67.390 30.620
P 0.000 0.000

T OS50 A H#, P <0.05; @5 5.0 wmol/L DAS £H H 4%,
P<0.05,
X BE 20 LA, AS ] e JE DAS 2H Bax 85 [ AH X 26 ik &
Tt (P <0.05) , 1fif Bel-2 8 H AH X =ik m AL (P <

0.05) . L4 FE 4,
2.4 DAS XFR: R fes 40 A B Ik i =2 M)

XFHEZH (5.0 wmol/L. DAS 41 . 10.0 wmol/L DAS 2H
U251 F1 US7 40 it p62 . LC3 1T/ 1 25 (A X e ik 1k
B, A EAN, ZRHAGRITFE L (P<0.05);5
it HE A He 2, AN ) vk 3 DAS 41 p62 (LC3 11/ T 25 (1 #]
AR THE (P <0.05), WS FIE S,

X HR 4. 10.0 wmol/L DAS ZH [ W5 4% 9 43 51 Jy
2+ 1) M40+ )N, F ek, ZRA G E L
(1=4.758, P =0.037),10.0 wmol/L £H [ W 40 ¥ T
XHRZH (P <0.05), WK 6.

Xif iR 5.0 wmol/L DAS 4] 10.0 wmol/L DAS 4
10°T o1 02 10°7 10°
0" 12 1007 10077
= 10*3 = 10*7 = 10*3
1007 . 10°71 10°7 ,
Q4 - < Q3 Q3
2 2 2
1077 96.31 1.16 10739197 243 10°3 3.59
10" 10* 10° 10* 10° 10° 10 10° 10° 10° 10° 10° 10" 10 10° 10* 10° 10°
Annevin V-FITC Annevin V=-FITC Annevin V=FITC
10T e 10°T o1 107
1071 0.73 22 10°7 129 - 1043
= 10" & 10*7 = 10*
103._. =5 1031_ 103':
L ] Q4 Q3 104 o R
10°7 958 1.25 1073929 137 187.6 1.14
10" 10* 10° 10* 10° 10° 10" 10* 10° 10* 10° 10° 10" 10 10° 10* 10° 10°

Annevin V=-FITC

Annevin V-FITC

Annevin V=-FITC

3 [ERE DAS Xt 4 B T 59 220

%4 3£HU251F1U87 £lpE Bax.Bcl-

2EAEMRIEELER (xts)

of HR 41 0.66 + 0.03 0.52 +0.04 0.52+0.01 0.38 £0.03
5.0 wmol/L DAS 4 0.77 + 0.04” 0.42 +0.037 0.64 +0.02% 0.28 +0.047
10.0 wmol/L DAS £H 0.90 + 0.02"% 0.32+0.017% 0.82 +0.07"% 0.10 + 0.007®
FIE 27.350 29.190 29.700 56.460
P1E 0.001 0.000 0.000 0.000

- OQE5M IR H#, P<0.05; @45 5.0 pmol/LDAS 41 EE, P<0.05,

2.5 DASiE# AKT/mTOR 2815 S i@ 2%

XFIRZH 5.0 pmol/L DAS.10.0 pmol/L DASA1 U251

FIUST 4Hi il p—Akt/Akt . p-mTOR/mTOR # [ 45 X 2 1k
i U, &7 2200 W 2SR SR (P <0.05)
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U251 4 i

1 2 3

Bel-2 .. S 26kD

U874

1 X8R 5 2:5.0 wmol/L DASZH 5 3:10.0 pmol/L DAS 4,
B4 34HU2517%1U87 48k Bax.Bcl-2 EHIIFRIA

&5 3LAU251FNUS7ARLC3I/ 1 .p62 BRI RIZELLE (x+s)
- U251 4Hfii U874 ifL
I
LC3N/ 1A p62EH LC3I/ 1A p62EH
it B4 0.11 £0.00 0.28 +0.06 0.10 £0.00 0.26 +0.02
5.0 wmol/L DASZH 1.15+0.017 0.64=0.117 0.50 + 0.03" 0.39 +0.017
10.0 pmol/L DAS 41 136+ 0.0572 0.95 £0.14% 0.68 = 0.08"? 0.49 + 0.02V?
FAg 1 104.000 27.120 80.900 71.260
P1E 0.000 0.000 0.000 0.000
TE - D5 XF B LEL, P<0.055 5 5.0 wmol/L DAS 2 LLAL, P <0.05.,
1 2 3 1 2 3
LC3 T 16 kD 16 kD
LC3 T A D 14 kD
U251 4t Us74iiig
1: %R 5 2:5.0 wmol/L DAS 45 3:10.0 wmol/L DAS4H .
E5 3£0U251F1U874HRELC3 I/ I .p62 FEAMFKIL
1 2 3

popisE) 10.0 wmol/L DAS#H

- o S

(x5000)

(x10000)

6 DASXI U251 Zlpe B Nt 5E 2200
(FETR A TR AT AL 1)

BN HR AL HE 85, AN [R] 9 B DAS 21 p—Akt/Akt . p-mTOR/
mTOR & FAIXS RIA T+ (P<0.05) . W7 FI# 6.

p-Akt 58 kD

— - —
Akt S 56
p-mTOR S— - . 250 kD
mTOR M- — - 250 kD

GAPDH i S —
U251 4

1 2 3
p-Aki | 5 D
Akt - — 5 )
p-wtor [ 250
mTOR e S " 250 kD

CAPDH 44— - 36 kD

US7 41
1:XFHR4H 5 2:5.0 pmol/L DAS 45 3:10.0 pmol/L DAS4H .

E7 3£HU251F1U87 4B p—Akt/Akt,p-mTOR/MTOR
EARRIE

36 kD
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=6 340U251F1U87 4Rkt p—Akt/Akt.p-mTOR/MTORZE AT RIZEELE (rts)
U251 4t U8s7 4ilfitg
2035
p—Akt/Akt p-mTOR/mTOR p—Akt/Akt p-mTOR/mTOR
popistiil 0.47 +0.03 0.71 +0.06 0.57 +0.07 0.41+0.03
5.0 wmol/L DASZH 0.86 £0.01" 0.95 +0.05" 0.91 £0.00" 0.66 +0.04”
10.0 wmol/L DAS£H 1.15 +0.037? 1.25+0.1292 1.21 +£0.057? 0.90 + 0.06"?
FIE 413.900 30.290 112.400 76.280
PAH 0.000 0.000 0.000 0.000
1 OEXTHEAH LEE, P<0.05; @5 5.0 wmol/LDASZH 3%, P <0.05,

3 itig FEAE P2, LC3 2 AR AR S e 1, LC3- 1 )

JBE J5T 968 2 K A SR B 2R H HETE B A7 /Y A
P2 R GEME MR, B TR X R R e R
AAER L BIRSCR RN, I, T4k B MRFE R B
RUGT I 509 A G 1 02 H i J5T 98 F 52 S 4l 1) A
ABEFE AR, DAS i 21 BT Akt/mTOR {55518 % 410 1
[ I, A S S JRE A B B A O S L T

DAS J& B P} il 0 55 Ji e A A 40 s 5 1) 1
HRZE B 254 ARR Loy 2 — o ARk RfiE DAS L
Ji g B BIFFE AN TR A, WANG 250058 3 DAS A L3 i
I [m) MEK1/2 350 il 300 61 £ 48 6l 1R 4 B o 9 2R
HUANG 2" % 3 DAS /5 HAKAT & (85 kL 3
5 e ) LA A A | e TR B Ak . ZHANG S5 5T
FW, DAS 7] LU RhoA/ROCK2 /1514 Akt Fl1 ERK—p38
MAPK {5 538 % 2 1 , 3006 - 10 45 A2 il . {H DAS 7
JB2 S5 v VR L AIAIL N SR B . AR5 & BBE
DAS ¥ B2 T, i J5 96 40 B 354 A =2 0 L JR TR T
e, [l ISP A2 98 T2 25 11 Bax F IR 1IN, HL 4 1245 F1 Bel-2
FEIRPEAL, F W] DAS A WAL (04 300 1l s s yeg 1 H

AR KB, A TS5 A WA B A
SR A S O G 2 O T A e P IE R
KT B L R T (53 240 B v SR AR AR 1 5 2 400 A i 2
2RELE, ARG o R R E A 5 4 g
TEZR AR PN T BERR R | 5 3 307 A A B B 1 S0
PHT TRV, At Y 5 A T P A2 8 R A Y
FERARN T A T S 0 LR AT BT HE
U5 ROS /K- T, A1 A 40 B 4 A= 48 Ak 0 38, 5
M PE T ZHANG sy £ 0], S5 H o
p38/MAPK il il [ Wit , 42 i e AR Ja A i sE T A%
B T 3E 3 mTOR 385 #2400 i 13 W5, 75 -5 il 9 41 A 9
T2 A WEA A 4R A A K & B R 4 i A
o, [R) s 7 i 8 %) A RN G A% v e 5 28 DG B A

LC3- 1 #5748 5% LC3- 1 2 35 38 i # # IA\ Sk o2 I %
TR B ARWFIE K& B, DAS T 15 685 41 i
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