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F BB H r A A B £ 40 A R 2 A Y
EIEMEBAFTSHET

BEPREE? AR B WISeal AR

WME B R EEE R OT (HDG) X 5 5 R 41 i
(GBM) 4l fu 3t 38 TR M T- R L ALK, ik A
GBM ZH ik UST U251 F1 A s J5 4 LA ( HEB ) A BF 5 X
% LI HDG 0 pumol/L( B 0 mg/kg) Jg¥} MRZH | S2B6 20 73 B 44
TAFIEE HDG ; MEMAE 2: (MTT) (EdU 3 (4 S 40 Jf P e
GRS HDG X GBM 4 Jfd 4 4 1 52 i) 5 o 3 4% (o As )
HDG X} GBM il i 58 T 1952 ) 5 41 i Kl IR | Transwell 555646
W HDG X GBM 41 jfd i % A1z 28 (1 52 W ; Annexin V-FITC |
JC-10 4}z Western blot A6 40 i 8 T-AH G 2L 1 B Wk L 40
B2 FLA (Bel-2) | Bel-2-Associated X F & H i Bax I8
M p53 K E H 1 3 ( cleaved-caspase-3) , 23T HDG X
GBM 404 1= (1 8200 s BALB,/C /) BRUME S A% A S 390 40 B
HDG %} GBM {& g i 2, 5% S5 X4 (HDG 0
wmol/L) Fb&:  HDG X} U87 U251 41 il Ay B4 7l 3T 7 Fllf= 2%
BREMHEA, B'5 HDG R SR8 R MR i Y (25
TR HDG T2 GBM 41 iy i 58 T % 2 B .3 2 ; HDG Y
S5 UST U251 4 Bt A4 B i v T B % T 4t i 45 2
Bl S8 T A 5 B H Bax ,p53 . cleaved-caspase3 B 1k I
PN Bel2 Ay 335 T, HDG W M Hl BALB/C /N T
GBM ) K/N .GBM 4 Ki67 1% BH I 530 GBM 4 fi K
EAETZ; HDG X HEB 4 LA K far 98 /N BRUHFRIE TG BH 8 7 74
fEM, €& HDGC Xt GBM Ui Ry 345 TR iR 28 W3
0HIVE I HiES T, HDG 55 GBM 40 T i ML fhl mJ
REE AT A R L R 45 B 45 p53  Bel-2/Bax ik,

KR HHRE RO RN 3 A T
RESES R 739.41
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@ hbust. edu. cn;
WA, L B, A S, STATAE R, E-mail : humei-
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Ji2 - 41} 8 ( glioblastoma, GBM ) J& &z & UL |
e FLRZR PR 0 SRR M v i i . GBM 4 i L
A BrEm, Rk R R ARSI A
BEERR S T H AR YT ik b = B AR I R
J7RL, GBM (I IR P AR T LR Bk . /Ny
T2 A e S A AR R T 4 Y AE A
BEVERAE  REHR S8 A i A R R | A S S A
I RS S, B GBM 43 FHEIE IR T BIBFFT 3R
i

N0

W IT (hederagenin, HDG) EZERIAT
WA B A RAE S R AN REZ 4y
TN CHy O, I8 FHIH =MERALA W, #F
52 R HDG A PR PR BB R B
PRI Zo Rl 2 FRAE T, o] LA 25 2o 10 i ot o 5= ke 4
MEEWF, HAET, & F HDG X GBM B4E I it
BRZRAME S, %W 5 T 638 1 1 9 Ah 52 58 45 35
HDG X} GBM ZH 358 B FE T EH , T
& HDG BUAIRYTY GBM /N FH 1) 25 ) 3 (I B i
FLAH NS BGAKHE

1 MRS H%

1.1 ##l

1.1.1  @mfe  ABFEHN M U87 U251 41 itk
FUN G 5 40 L bk HEB A% 52560 2 (77

1.1.2 5%+ 6 Jiilt SPF 2 BALB/C /MR 15
H MR AR (20 + 2) g, 10 WAL LR s Y
MEFEH O PR ATIES . SCXK (5)2020-0018

1.1.3 %4 HDG (5 HrsifEdh, HPLC =98% ,
CAS 5 465-99-6, #1t 5. B20167 ) Wy [ - I J5 2%
A,

1.1.4 XA DMEM ¥53=3 (it C11995500B

T) JRA- I3 (415 . 12483020 ) F B & A B (4L 5
8122307) ¥ A 35 [ Gibeo 23 7 ; DU FT 38 0 mk £k
(MTT, 4t 5 : ST1537-250 mg) , — H FE VAKX ( DMSO,
fIt5 : ST038-100 ml) | i e €0 4 ff A7 375 52 45
R & (#5:C0011) , Annexin V-FITC 4 it 8 T 5
MR £ (45 : C10628) | BeyoClick™ EJU-488 4H
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JH R 5 A I 50 & (it 5. C0071S) (Ki-67 (Hit'5 .
AF1738) "R FBCE N (DAB, L5 P0202 ) ¥4 H
B A R ] SRR R AR & (JC-10,
fit5 . BL726 A, #iA% . 100T) IR ARG HHLT L (hema-
toxylin-eosin staining, HE) (#lt*5 : BL700A , #{4% : 100
ml x2) g H & AL Biosharp 23 7], Matrigel £ 8% Tr-
answell /NE (L5 :354480) 14 FH 325 Corning 23 F 5
ProAH b -3 -85 W2 6 S ( GAPDH) | B ik 2 41 Jif2
Jeg -2 F£ K ( B-cell lymphoma-2, Bel-2) | Bax | caspase-
3.p53(#HE5: ACO01 . A0208 , A0207 . A0263 ) ¥4Ity A
I ABclonal A #]

1.1.5 AE FIEIOCEHMEE(HZA Olympus Cor-
poration 23 H) , K15 1X73) ;1300 SERIES A2 4 T.
fEH .CO, gt #7448 ( 3E[E Thermo Fisher Scientific
N s Z YRR AN (S5 BioTek 24, A5
Epoch2) ; i 25 .0 ML ( 3£ [E Eppendorf 24 Al , 45
5424R) ; ChemiDoc MP & HEl i - £ Y1 HE 1% &
45 1645050 HL KA Gene Pulser Xcell HLFE{Y (2
[& Bio-Rad AF]) .

1.2 FHi&

1.2.1 #miesssc B U8T U251 Fil HEB 4f ffd 42/
T 10% JE 4 035 F1 1% AHTHT DMEM 5% 3% 5 iy
BrgIef FEIRE 37 °C 5% CO, R FRM P 3%,
A M 3 85% i AT4H MuAZ A, A 40 T X 4500 1Y
L TS5

1.2.2 a3 s

1.2.2.1 MTT #&lE  U87.U251 Ml HEB 41 il 4%
T 96 fLtk . FEFLANMRECHEE 5 x 10° A~/FL, H
fL 100 wl 41 BB IA 96 ML & TR - 40 85 5%
24 h 5, S AL NS, A R ER B 2 A
A B (0 .10 .20 .40 80 wmol/L) ¥ HDG , %k i
FRREERE 6 A AL, ARG SR A AR B2 57 24 48 72
h JG A MTT, BEG4R 2L 55 5% 4 h J5 BUH in A DM-
SO, BTFHRK L EIRIES 15 min, # FHEFFRIY 490
nm I SEEE (optical density, OD) #4742 . Graph-
Pad Prism 8 B2 il 4 fl 2 A th SOF 3 1C,,
., A5 % = (K4 oD 5 - X4l oD
{B) /X HRAL OD fH, B X B AMBEAFIE RN 1,
1.2.2.2  BeyoClick™ EdU-488 4l {u a6 ¢
U251 4Hf AT UST 40 Ffd 43 il 4 Fh 3] 24 fLARH, 3 x
10* /fL, Frgiffut K EI0A B2 80% A4 1, i
BRI 37 C ISR TAEROIM AR 4k 225
HYIML 2 h, EAU fRic i s sla , RZRRE TR, JF
AT ml [ 28 W, 28 0 [ 8 15 min, 25 R @ WL,

VR BRI AEM 3 W BALINA 1 ml 3#E W, = |
W 15 min, KFRIE SR, REFLAH VU R U A0 i
2 R, a2 BN S vl B A T ) RN T AL
o REDEIE R 30 min, WEE GRS BRSOV,
VR VEY 3 IR, T Hoechst 33342 iF47 41l
WY, 3R RO G 10 min, 25 305 FHUEG TR I%
3 WK, BJE BT R4 T2 AR

1.2.3 @M mR =k KA T35 KW
20 i JE il 9 AL S R D T 6 FLAR P, &5 SR 2 R 1
x 10° NI/ L, 24 h J5 A& ASFEHBE HDG 1Y
FRFREL  UREE R 2 4 K 2 8RS v B A ML RO T
50% M1k T RE5E WU, PBS VR 3 WK, B LA
4% Z B W E 30 min, PBS VR 3 ¥ B fLINMA
0. 1% 45 i 22 YL 4 41 Y 20 min ; PBS Ve 41 AR5
BT, A B8 I Image J X & A 2E 47 40, &% 5
GraphPad Prism 8 #{4Fi 174811,

1.2.4 @mpit#felz g £0% YUK T8, AL
IMAZ)5 x10° D 4ifE, 24 h J5 347 %198 35/ PBS
VRN M 3 Wk, R BRKE B A0, A B R TR
HDG FRFFRIE A 37 C 5% CO, B3R iR,
$20 h,24 h#108, Af A BB MR B0 .
ZE 4 Matrigel 58 ( HARZZRBY/NEINA) , A Matri-
gel )5 ,37 °C,5% CO, ¥R P EE 1 h, FHE 4
W, 3¢ Matrigel ¢, HOW A= 4 191 U8T F1 U251 Ziififl,
FTMERFEESE I 8 h 5, L1 x 10° A~/FLiEFh
F L=, FESIMA & A FEWE HDG k55,
24 h JFZAERESR  BUH/NE | SR R L A R
B2 K Matrigel BEANA 28 IR A SR AT 40 L, 4% 23R W
P [ /N B A0, PP S SR e, TS 6l
B T HAMOFGEIT R

1.2.5 4R EFEmiesER4EN  UST U251 4
MR 24 FLAR, REFLAIMECRE 5 x 10° /1L,
Fi 6L 3 000 pl 4B A 24 AL b E R R
FERESR 24 h T, SEARAL N R SR AL I ARG 55 A
BE AR (0,10 .20 40 .80 wmol/L) # HDG, 4
ZE3ESR 24 h JE AR, W 100 Wl AR 1Y 4 A,
JIA 100 ol 4 HUEE GL 008, B2 TR 2], Y44 3 min,
I B/ e 2 ok e 2, 18 240 L, D O 240 P - 4 R
B, AIEAFTE R = (4B - B A g /A
B x100% .

1.2.6 Z@fe B 4 m  $% Annexin V-FITC 4il i I
TR TR & U B A5 20 BR B U251 4 A UST 4
Ji o S Rp 2] 24 FLAR 3 x 10* AN/FL, FR4uffA:
KEBICH Y 80% Zi A7 iF, A [6) e B 1) HDG
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Wb 24 h, SRIGFEREESREE  PBS V1 IR, BEAL il
A 195 pl Annexin V-FITC ZEEW 5 pl Annexin
V-FITC 10 pl BALPIE G (0, e iR S = il b
JEIEE 20 min, B S & Tk . 2O WA T W

ZLITHANE
1.2.7 L&A Eladn Ll JC-10 o EHEr

PRI SR ARG T 200 i 1 A B L 57 AR £, DA T F
NIRRT, K U251 40N UST 4H 43 )
FeRh 3 24 LM, 3 x 10* /FL, FRdiifsk K &=
BREL) 80% LA, A RV /Y HDG 4b 2 24
h, ZJEFEIHB, A B BT T 37 C AL 5+
FENEEIFE 20 min, BESS IR, PBS Vi, B4l
A IA 200 wl BY3EFRER TAEW, 7o /018 A2 5 15 57
FETFERE 20 min, FIHWIA LT 1 G (4,22 M
P2 W, BJE A PBS A THARE,

1.2.8 M@rf#rsid £3% YL 4wt
FBHE =B sh P BE 2 51 S | I BEBLA A B
SRR AR R AT, 6 R I BALB/C /)
B15 B ZE TR e IR AR 3 ) % (SPF) hie) 57 5 IR
JERRIE)S ¥ &4 5 x 107 UST 41 Ay 100 pl TG
PBS VAW 513 BALB/C /NEUETHE K T 5 24 iy 44
FUR B —E AR e B/ INERBEAIL 53 D %o R A7) o
AR A (B2 no=5) 5 AR a4 R o 7 2 /)N
§lEE H 45T HDG #H 20 mg/kg 140 mg/kg'® , %t
B8 1 d # LR AR AR AR = K x 58 x
0. 52 (AN em®) | [R) BB RN AR i 45 14 d A,
AB T/ INER, WSS IR FFAE

1.2.9 Western blot 523 U251 4 F1 US7 41 jity
Ay BIRERNIE] 10 em B 40 M IR LA, FR 4 A: K =
LAY 80% 2247 B, In AN [k B () HDG 4b B8
24 h, BUBRE SRR F ok b, 7 L8373 A
AR PBS YL 3 3, BEILANA 150 wl 40 i 22 % T
YRV, VK 2468 30 min 244 ANIERA 4 CHY
ABURESOHL 12 000 r/min 5.0 15 min, B IEH,
BCA B FHERE R, BUSE H 5 R West-
ern blot JiEA 75256 ,—P14 C WEd® ,TBST ¥t 3
W, PUEE 1 h, TBST ¥k 3 Wk, /] ECL & G
DIRTA

1.2.10 HE A % % 8 22 4% 5 (immunohistochemis-
wy, IHC) & BBk L E ETE 4% 2R P,
AIEAIEIEDI AR 4 pm )R, B SN | K
R HE G0 KU ilc7e 35 3% 7 b 5 AE i s
TIRRER R T IR PR R A 1 R 2

PIA Wts FEKALIFAE 3% H,0, FPAEE L EF T 50028
A=Y SRS AR TR ER 52 v (pH 6. 0)
XEY R TR B R BAHA R EER)G,
F0.1% Triton X-100 ﬁﬁ?iﬂﬂ%ﬂ@ﬂﬁﬁ%@]ﬁﬁ 4
CHIME = H Ki-67 4B, L5, in A HRP
FRICH B0, 2SI 1 b Al FH R — R R R
VOB, I F IR ARE X 28 R b AT B e,

1.3 it  ffi/H GraphPad Prism 8 3X{f-%F
SRR AT B R x =5 R, I One-way
ANOVA BEATECIE 0T P <0. 05 W ERA S
X, P SEsm s A 3 IR,

2 R

2.1 HDG ¥ GBM #fi iz 0 HEB £ i1 1 38 A9 5

MTT SEEA R o (E11) |, 5% IR A, A ]
#eJ¥ HDG(0.10,20 .40 .80 wmol/L) kb3 24 h Ji,
U251 201 UST 4 A 3451 71 35545 BH 8 iy il
HY5 HDG B 2K X R, ZERAGITFE X
(Fuy =22.6,F, =39.13;P <0.05) ; H 45 40 i 2F
FEMZE JHDG FEFH 24 h J5, U251 B 1C,, {4 (25. 20
+4.55) pmol/L; U7 1) IC,, {H 4 (40.32 = 3.67)
pwmol/L; Mkt HDG 25 25 ¥ B A3 i, 5 %) e 41 A
L HEB 40 H3% I JLT- A 284k (Fyypy = 165. 4, P
>0.05),

R FERETE S g 25 R (18] 2) o, S0 R
M, &AW HDG (2.5 .5.0.,10.0.,20. 0 pmol/
L) AbPRSS , U251, UST 4 Jifd i) {4 71 v b TP A 22 7]
WA PE 6, 22 5 A G228 X (Fu, = 151.80,
Fibs =82.59;P <0.01),

FyiE—EAUE HDG X GBM 4 Al 3% 4 14 52 0],

WL EAU-488 20 it 38 7 4G % 3R (1] 3) o, 5%t
FELH A L, 2 AR JE HDG (10,20 .40 .80 pmol/L)
AbHE 24 h J5, U251, U87 4ilie i) EAU-488 YL € fH P
AL BE 45 25 R FE T ] R (F =
290. 60, F,,;, =84.01;P <0.05) ; %W HDG &k i
R B GBM 4 i i 35 58, iR 25 R R
HDG EA W E i GBM 40 g 58 i/ A .
2.2 HDG ¥t GBM ZHfaE B MEZHMm  4iH
KRS A R (K 4) iR, 5 0 pmol/L X ARZHAH L
i 2 ANFEVEE HDG (10 .20 40 80 wmol/L) Zb B 24
h J5, U251, UST #f ff i) A () 12 % B I Az 24 ol , B
5 HDG W EE BB LR, ERAG I E X
(Fuy =212.0,F,;, =22.5;P <0.05)
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150

A HDG(umol/L)
0 10 20 40 80
Us7
U251
HEB
D < 24h
150 24h 150 24h 90 = 48h
S 48h o 48h & +72h
< 100 72 h < 100 n S 88
R = R
M it g
= 50 @ 50 2 86
& 0 @ 0 2 84
& 50 100 150 S 50 100 150 T
50 HDG(pumol/L) 50 HDG(umol/L 82
(o (o ) 0 50 100
HDG(pmol/L)
1 MTT & HDG X GBM ZRRAIESEAI M0 (x 5,0 =3)
A:HDG {EFHJE 1 GBM 4B FEE % 100;B-D: 448 R 5145 3
A HDG(umol/L)
0 25 5.0 10.0 20.0
U87
U251
B 20 - C 15¢
S - = | L
a I5r % s
S - S T
B0t L pd
+D£ skkok B ETS
% *kkok % 5 | T
g 5k T = EEES
=) EX T 2 T
=) seokok
0 0
0 25 50 10.0 200 0 25 50 100 200
HDG(umol/L) HDG(umol/L)

E 2 HDG X GBM ZHATEER B BISME (v 5,0 =3)

AL TR ARSI 45 AR U S R x 1.5;B.C. U7 M U251 IS BETE R Giit ;5 0 wmol/L A HLER . * * P <0.01, " * * P <0. 001
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A us7 U251
EdU Hoechest 33342 Merge EdU Hoechest 33342 Merge
0
. 10
=
°
g
=
R |20
jant
40
80
B 80 C 80 -
-
_ X
S s
= 60F E 6o} L
= * = "
= T g
H a0t Z 40t T
= =}
=} =]
= sk L_E *k
o~ L b - —=
% 20 T . S 20 .
—_ sk ’__l__‘ seskok
0 0
0 10 20 40 80 0 10 20 40 80
HDG(umol/L) HDG(umol/L)

3 EdU-488 #:f2 £~ HDG %t GBM AR IEIEAY RN (v +5,n =3)
AEdU 96 (AR x 1003 B .C: EdU BAPEAIIBECE 431 ;5 0 wmol/L XHIBZH HE#L . * P <0.05, * * P <0.01, * * * P <0. 001

Transwell 722 K6 I 210 it %) N 1] 3 B2 FAR 22 6E )
(WK 5) R, 50 pmol/L Xf FREH Hik , 2 A ] ik
i HDG(10 20 40 pmol/L) ZLFH 24 h J5, U251 ,U87
MR TERS 5122208 1 #2225
HDG W 2K C R, Z R A5 3 L (U087,
Frp =64.42, F = 141.80; U251 ; Fyy, = 45.70,
Fig =265.50;P <0.05), FiRZ5 UL, HDG Xf
GBM 4l T % Mz 2 A B EMHBAEN, HY
HDG W 2 ARBOC R
2.3 HDG ¥t GBM HAaE R 415 PR Y
B RS YO 85 1 (B 6) R, 0 wmol/L X} iR 4H
US7 21 M (1 77 3% %8 H 0. 820 + 0. 024, 22/ [A] e JiF
HDG(10 .20 40 .80 wmol/L) ¥ 24 h Ji7 , HAET®H &R
4350 9 0.803 + 0.012,0.743 + 0.009 . 0.530 +
0.024 .0.273 £0. 025, ZF A G #E L (F =231,
P <0.05) ;0 wmol/L X} HEZH U251 40 4735 %

0.820 = 0.022, & A [A] ¥k &F HDG (10,2040, 80
pmol/L) &b B 24 h J& , HAF TG R 4350 0. 777 +
0.017.0.703 + 0.021,0.403 + 0.026,0.177 +
0.021, Z %A%t E L (F=331.1,P<0.05),
5 RV HDG Sk EHO PS5 GBM 4iffISET
2.4 HDG ¥t GBM HAUET- BI040 13
7% ( Annexin V-FITC Apoptosis Detection Kit ) £ il
ANAET I, S5 50 (K 7) B8, 5 0 pumol/L X} I8
H I, 2 ARFHE HDG (10,20 40 wmol/L) &b B
24 h J5, U251, U87 4l - I T ( Annexin V */
PL™) WY LU IR HDG ¥ B i 3% fin ifi b 25 385, 25 5%
HHEI % B L (Fuy =320.0, Fp, = 588.6; P <
0.05) ,#&/~ HDG 5% GBM 4R TH T,

JC-10 FREHI 2 iR B A A2 Ak, 45 SR an &l 8
Fios, ST B ZH (HDG 0 wmol/L) i, A [H]
W FEHDG (10 .20 40 wmol/L) kb3 24 h J5, U251 ,
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A ug7
wmol/L 0 10 20 40 80
Oh
24 h
c U251
umol/L 0 10 20 40 80
Oh
24 h
B 100 D 100,
~ 8 80
S T " & T
®» 60 gg 60 | T
5 o
g 2
= 40F sk = 40 - kK
= —
20 | D 20F o
sekok
sk kxk
0 = 0 ==
0 10 20 40 80 0 10 20 40 80
HDG(umol/L) HDG(umol/L)

E 4 HDG Xt GBM A EERBAIFM (v £5,n=3)
A.C.U87 1 U251 At it FOGIEL x200;B.D. U7 Al U251 IR RSG5 ;5 0 wmol/L 4 Hb4E . * P<0.05, " * P <0.01," * * P <0.001

) Sl 6000,
pmol/L 0 10 20 40 %
1 aiL¥
§ 4000 F .
e E )
g ksk
22000 | .
s
5 S
-]
T 0= 10 20 40
s U251 D ¢ 000 - HDG(umol/L)
mol/L 0 10 20 40 I 3%
' & 6000 - TH
=
1258 5
S 4000 F *
fx)
E 000} ’i% . X
)
(5! "% sk ko
w 0 m
0 10 20 40
HDG(umol/L)

B 5 HDG 3t GBM MM EEBFELZHEM(x+5,n=3)
A\B:HDG X} US7 FI U251 4i 4 1in) i %% A2 28 VB FH IO BE T Il x 505G, D UST il U251 ST B A A4 ;5 0 pmol/L A HLEE. " P <
0.05,"*P<0.01
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A HDG(umol/L) B
0 10 20 40 80 _
100 CJus7
~ 80 U251
Us7 <
¥ 60
e
& 40
=
=20
U251
0

0 10 20 40 80
HDG(umol/L)

E 6 HDG Xt GBM ZHMIZET-HISMA (x 5,0 =3)
AHERGER A HIEE x 100 ;B 417G R4 5 0 pmol/L X IR FLAZ . * P <0.05,* * P <0.01

Us7 U251
A Annexin V-FITC PI Merge Annexin V-FITC PI Merge
0
gt
3
=
=
@)
=
20
40
B 30 c 30
*k
sk
— h— —
i\c/ § EX3
5207 s s 207 —
i I
- : = *
E 10 | T S 10
) = &
)
0 0
0 10 20 40 0 10 20 40
HDG(umol/L) HDG(umol/L)
7 HDG Xf GBM HRAT-HIRM (x £5,n=3)
A:Annexin V-FITC Apoptosis Detection Kit 2¢J6E x20;B.C. AMMAT-RE 1458 S0 RAL . * P<0.05,* * P<0.01

UST7 4RI JC-10 F{A (2 (0 ) A R R 1 5 iy
JC-10 R (L) kb, UL BEE HDG 45 25V
(A3 157, GBIV 21 i A AR 5, 7 T oA R ek i
FH(Fu =227.90,F s, =76.23:P <0.05), 45542
/R HDG A REfil % GBM 41t i 2B asi i 4m it o
T,

Western blot Z53 (18 9) B/x, 5 0 wmol/L X ff
H I, 2RI HDG (10 .20 .40 .80 wmol/L) Ak
Hl 24 h J5, U251, US7 4 Ml ) p53. Bax, cleaved-
caspase-3 1K i 35 L, T Bel2 [ RK BT
¥, H Bel-2/Bax FUIEBA B F B, 25546 o125 >
(Fup =144, 1,F ,;, =193.2;P <0.05)



FHEHRKRFFIR Acta Universitatis Medicinalis Anhui 2024 May;59(5) - 859 -

A ug7
Monomers Aggregate Merge
Cccp
. 0
=
S
g
=
% 10
jas)
20
40
B sor i
1 T

N
(=]
T

Kk

US7HIXS 47735 2 (%)
S 5

0 10 20 40 CCCP
HDG(umol/L)

U2s1
Monomers Aggregate Merge
C 100
S g0t - .
¥ T
& 60 F
=
g
= 40 *%
jusag
= HE
S 20 T ’_‘I’_‘
0
0 10 20 40 Ccccp
HDG(pmol/L)

8 HDG % GBM ZHM &k f kiR B AL SN (v = 5,0 =3)
A JC-10 FEIGIE x 5058 (C o 1E K 405 L (AL (o7 eI 2 P LU A B 145 28 5 CCCP 41« PR X JRZH 5 55 BAPEXT B ZH (HDG 0 pmol/L) L

®."P<0.05,"*P<0.0l

2.5 HDG ¥t GBM HaENIEFEMN M UST 4
JLRHS BALB/C /N B R T S P B A 4SS 70 52 35 45 R I
7N : 5 Control 2 L, AN [R] ¥ E HDG (20 .40 mg/
ke) 367 Ji , HDG J5 97 4 g K/ IR AL /N T
Control 41 (P <0.05) , i £5 52 56 21 /Iy B4 44 Jo o 45
FIXFRAE (] 10A 10B) 5 /s LAY JE AR OB 25 I
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HDG inhibits the proliferation and migration of

GBM cells and induces their apoptosis
Fan Qingkui'”*, Yu Nangiong'”>, Hu Meichun®, She Tonghui’
('School of Pharmacy, *School of Basic Medical Sciences, Faculty of Medicine ,
Hubei University of Science and Technology, Xianning 437100)

Abstract Objective

apoptosis of glioblastoma (GBM) cells and involved mechanism. Methods

To investigate the effects of hederagenin (HDG) on proliferation, migration, invasion and

Human GBM cell lines U887, U251

and human brain glial cell line (HEB) were selected as the study subjects, and HDG O pmol/L (or 0 mg/kg) was
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used as the control group. MTT, EdU staining and cell plate cloning were used to detect the effect of HDG on the
proliferation of GBM cells. Trypan blue staining was used to detect GBM cell death affected by HDG. The effects of
HDG on migration and invasion of GBM cells were detected by cell scratch and Transwell assay. To analyze the
effects of HDG on apoptosis of GBM cells, apoptosis-related proteins Bel-2, Bax, p53 and cleaved caspase-3 were
detected by Western blot. Mitochondrial potential change was detected by JC-10 staining, and apoptotic cell count
was displayed by Annexin V-FITC staining. The effect of HDG on tumor bearing in GBM was analyzed by xeno-
transplantation in BALB/C mice. Results Compared with the control group (HDG 0 pmol/L) , HDG significantly
inhibited the proliferation, migration and invasion of U87 and U251 cells, and they were dependent on the use dose
of HDG. Trypan blue staining showed that HDG obviously increased death number of GBM cells. The mitochondrial
potential of GBM cells was remarkedly decreased, the number of apoptotic GBM cells obviously increased, the ex-
pressions of apoptosis-related proteins pS3, Bax, cleaved-caspase3 were up-regulated and Bel-2 was down-regulated
by HDG in U87 and U251 cells. HDG significantly inhibited the size of subcutaneous GBM, the Ki67 positive rate
of GBM cells and caused a large number of GBM cells to die in BALB/C mice. HDG had no obvious toxic effect on
human HEB cells and the liver of tumor-bearing mice. Conclusion HDG can significantly inhibit the prolifera-
tion, migration and invasion of GBM cells and induce the apoptosis of them. The mechanism of HDG induced apop-
tosis of GBM cells may be through mitochondrial damage and regulation of p53 and Bel-2/Bax expression.

Key words hederagenin; glioblastoma; proliferation; migration; apoptosis



