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Effect of tripterine on surface ultrastructure and proliferative activity of Raji cells
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[Abstract] Objective To investigate the effect of tripterine on surface ultrastructure and proliferative activity of Burkitt
lymphoma cell line Raji. Methods Raji cells were treated with different concentrations (0. 5,1.0,1. 5,and 2. 0 pg/ml) of tripterine.
Then the proliferation of Raji cells was determined by CCK8 assay, the cell membrane ultrastructure was analyzed by atomic force
microscope, the apoptosis of cells was determined by Hoechst 33258 staining and flow cytometric analysis, and the cell cycle was
assayed by flow cytometry. Results CCKS assay showed that the survival rate of cells decreased from (80.67=+2.08) % to (38.53+
2.25)% 24 h after treatment with different concentrations of tripterine. The cell survival rate decreased from (74. 17 3. 20)% to
(33.2241.64) % 48 h after treatment. Tripterine significantly inhibited the proliferation of Raji cells and the inhibition was in a time-
and concentration-dependent manner. Atomic force microscope scan showed that the untreated Raji cells were round, with relatively
smooth surface. After Raji cells were treated with 2. 0 pg/ml tripterine for 24 h and 48 h, the ultrastructure of the cell membrane was
collapsed, and the cell surface was rough and uneven. Hoechst 33258 staining demonstrated apoptotic cells. Apoptotic rate of the Raji
cells increased from (3. 504 1. 73)% to (38. 27 £6.05)% 24 h after treatment with different concentrations of tripterine. Flow
cytometry analysis showed that 24 h after treatment with 1. 5 p,g/ml tripterine, S phase Raji cells were significantly increased compared
with control group (P<C0.05). Conclusion Our results demonstrate that tripterine can alter the cell membrane ultrastructure of Raji
cells and can inhibit Raji cell proliferation through inducing cell apoptosis.

[Key words| tripterine; Burkitt lymphoma; ultrastructure; apoptosis; cell cycle

[Acad J Sec Mil Med Univ,2012,33(8) :856-859]

HAMEL R (tripterine) X A M IR, B 2AF KO HITE A M v 8 A B2 1 % 60 i) £ 2 A
TETDFPE AR LRy, R R Bl Z—. SCHRRGE 528 R 20 5 A 10 ] 5 5 [

[KFBEH] 2011-11-25 [(#EZHH] 2012-06-15

[BemBE] [5G EAER RIS (51205002), 7 R A B4 31 R 8 550 H (2009B0507000029). Supported by Key Subject
Construction Fund of Overseas Chinese Affairs Office of the State Council (51205002) and Key Program of Science and Technology of
Guangdong Province (2009B0507000029).

[EZE®MA] R 4,84 Email: 583956936@qq. com

* 38 {5/ # (Corresponding author). Tel: 020-85220262, E-mail: thedm@jnu. edu. cn



8L R AL TR ABRA RN Raji 40 M 1A B4 AL S0 B A Y 5 + 857 -

R AP RAEVER . A 2006 4Eh R R EREA R
IR T £ 2% 308 3k A o] 88 A0 F) £ 1 A T P R T
75 98 A0 0 T PO BT LR LR BLR T O
AN RELRPURE TR IT TSI . RS SE 5 ke AR A
R £ 2R VT LA ) S A b TR 40 A ) 4 5 DA B LS 4
P AT 2 T 21 32 5 T LA A0 o Ak 938 44 L Y
HEBE i R WARTE . AT IR T A R LR X Bur-
kitt R LI Raji 20 1 38 58 64 0 )V 0, O 7S TR 4L
R TP IR 259 1 T 2 0F 52 S (S B Ak 4l

1 #MRITE

1.1 bR A WAL RGEE 8% L )Y
A7 =AW HE AR A RA A RPMI 1640 55 77 )
k1 Gibeo 28 R 7= b s i 4 1035 W8 A A DY 2= AR
TREATRAT BR A 7] CCKS i & W F H A [H {1k
SIS T 5 0 i ) B A 00 3K 6 eh R ot Lk AR R
HoRJEARA At Z R B T Sigma 23 A ; 58
5 KR =78K,

1.2 @mie¥dc  Burkitt B AR Raji (R K
MR I BT B A FH & 10%0 iR A i L & R
(100 U/mD 58 % (100 pg/mb Y RPMI 1640 £
FRWAE 5 Y (RFLH0 CO, AR BE 1Y 15 37 40 P 85
I . SEE BT 4 R SR FE R B A K 4 i

1.3 CCKS8 A m o 38 28 5 oL K 40 i %% ) 94
B 0. 7X10°/ml, IR T 96 FLAR P, BRI 24 4l
HEdl R AL R (34 0.5,1.0,1.5.2. 0 pg/ml
ADNRBED M X IR, R B 3 A AL, R AL
Ff 70wl 400, 00 PR B FLZARELN 100 pl, SEH R
PIAFAT A, /BB 9% 24 h F1048 h, B R WS
CCKS8 A MBI Ry 10 = 1(CCKS i#] 10 b . &
TRER BRSSP T MM 4 h J5TE 450
nm P K F 3% E Bio- TEK EEAR I E 45 FL 1Y e %
BECDMA T 15 40 M A7 15 3. A7 15 R (W) =

(NzGde D — 2 X M4 D {E)/CRImzs 4 D
f—23 ARHIR4 D ) X 100%

1.4 J&F 5 2 # % (atomic force microscope,
AFM) ML E tm ok @A 44 0. 025 mg/ml 4
ZEB AW HENHI T 4 h, FiRETEH
BT 6 fL IR A KRS R A7 Raji 445,
R 20 i %% B2 0. 7 < 10° /ml, B L1 5 ml; ITACEH
AR BWEN 2.0 pg/mD HFRAME 24 h, Z )5
WM 5 SR, BEFLINA 1 ml 4% 2 5 I I35 1
M1 h, PR R WA, R 4K Rk I 3
W, B &L A BT AFM (3£ E Thermo Mi-
croscopes A DB XY Hiti & L, WA 2 L pr 2

FIGARE S DX, 7 23 R = R R 3 Al A =X
%, W AFM B 8AE (IP 2. 1) % EAR #4758 W Ak
B, DATH BR A 5 L A T S e

1.5 Hoechst 33258 & &ML KA =@ . K Raji
AHLFP T 6 LA L 40 L BE S 0. 7 X 10° A /ml, B
L5 ml Bl AL W E S 0,0.5,1.0,1.5,2.0
pg/ml AL R, WHE 24 h )5, B0 40,
PBS VR 1 W, % 2483 F b 1€, % fm 0.5 ml
Hoechst 33258 YAy 44 {4 5 min. PBS U 2 K.
WP K W TR A L& b — s
YR, D AR T T R ) R e AN A%
1.6 AwXmi e A RfomieEA ¥ Raji
Hp AT 6 FLAR L AR E N 0.7 X 10°4 /ml, &
fL1.5 ml Bl AW E N 0.0.5.1.0.1.5,2. 0
pe/ml IERABLE, WHE 24 h 5 B0 UM,
PBS¥E% 1 K, 1 ml 5% M Jo/K £ B 4°C [# 5 i
. P PBS VeGR4I 2 ¥, i 200 pl AL o) H B
M, 37°CHFE 15 min i 7 A H L (32 H Beck-
man-Coulter 2% &) ) A I P 4% K 7 7= I A1 410 ity J&
.

1.7 %5 a® R SPSS 13.0 #1743t
SEOHT, SEEBE UL s RN, 224 AR 5
SBEAL X 2 B TR 58 4 B AL T Y A 22 4y
BT+ 2 0] 1 B 5 3 FH AT 2R AT 22 A R A 3 B0 ) g 5 A
BB g K, KBk F- (o) 2 0. 05,

2 & R

2.1 Tk kd Raji miees ¥ HE 1A
W MW EEN 0.5.1.1.5.2 pg/ml B THARELE 4
B AE B Raji 40 M2 24 h, 40 M A7 3E RN
(80.6742.08) % FF#FZ (38.53+2.25) %, fEH] 48
h BF, 40 88 77 3% RN (74, 17 £ 3. 200 % F & =
(33. 224 1. 64) Y , AN R A JZ [R] A9 248 B0 A7 05 58 A b 22
SAEGIFE L (P<0.05), HEHEABEL E X Raji
290 J6L 79 A P 2 1) Rl 3 A0 1

100
O24h

W48h
60
40
20
0 0.5 1.0 1.5

2.0
Tripterine Pg/(ug-ml™)

1 ARAREETLAHEIEIEN Raji A
24 h N 48 h MM FF/ R

Fig 1 Survival rate of Raji cells treated with
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different concentrations of tripterine for 24 h and 48 h
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Fig 2 Ultrastructure of Raji cells 24 h and 48 h after treatment with 2. 0 pg/ml tripterine as demonstrated by atomic force microscope scan

A Control group; B: Treated with tripterine for 24 h group; C: Treated with tripterine for 48 h group. A1,B1,C1: 2D map of Raji cells; A2,
B2,C2: 3D map of Raji cells; A3,B3,C3: 4 pm ultrastructure morphology map of Raji cells (500 nm X500 nm); A4,B4,C4: The particle dis-

tribution map of A3, B3, and C3, respectively
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Fig 3 Morphology of Raji cells treated

with tripterine for 48 h (Hoechst staining)

Arrows indicate positive staining of the cell apoptosis.

A Control group; B: 1. 0 pg/ml tripterine group. Original

magnificantion: X400



8L R AL TR ABRA RN Raji 40 M 1A B4 AL S0 B A Y 5

859

F1 AEREEAHRLEIEA Raji @i
24 h Xt 248 B JE) A 9 52 T
Tab 1 Cell cycle of Raji cells treated

with different concentrations of tripterine for 24 h
n=5,x+s, %

Group Go /G S G2/M

61.4843.51
Tripterine pp/(pg * ml™ 1)

Control 32.2642.67 6.18+1.33

0.5 63.6044.11 31.06+2. 35 4.8241.74
1.0 56.0644. 45 36.80+5.88 7.0843.04
1.5 54.74+£1.85 38.82x1.44" 5.9642.62
2.0 55.6247.33 33.9813.85 10. 3244. 23

* P<C0. 05 vs control group
3 3 it

HAT, 7RI B Al bk I8 3R 97 2 DLk
37 S 32 AR LA SR (R R A S T S UL A
I, B SARE R E LR A R BT
HEE, WESCIEM TR A B R B AT 0 W b
M X 2 R 20 M R R KR

ARG A AFM XF Raji 45 5 7 55 A1 41 i i
FMAUK L5 HEAT T 0] AR 58, 45 & CCKS 3L 55
I 2 A B AR 23 BT 2 T 21 3% 6k A4 e 9 T A 4 i )
WA PR T XS Raji 00 HI/E T . AFM
S DGR K KT 0 5 4 AL AR R P Y — B U T A
PRI G g 0 3 0 A o TG 908 405 % il A T B 4 A 0
BN T Y EFA R AFM A Xf
TIVZA T 5 4 A TR A S 4 i AR T 25 /) 1 AT A3 BT L 8
0 MY A S5 4 5 A BT R AH IE R L O F 9 45 B A B
B BEAL ] St vl AR AR R R AT
ISHELLZEAE Y Raji 20 M 1) 2% 18 B 4045 44 A0 X T
E O IR SRR R (A B RS i (N g |
TE . 20 0 10 0 40 O R T L O i T R T A R 4L
FAE AL AR T | 40 0 s BSR40 i 6 2 v o 3R
FLIR UKL 43 A LA B G 25 ) VR T (a) i s ok, 5
SCHRARIE " — 3, M BG AE LA 4 L R A
FELL ZAEWS W] WAt Raji 40 M A4 AR 4, H 5 ik ]
WO . AR R TG I S T A B 4T K RE AR
Raji 206008 1=, FLI T 5 R0 TR 2 T 21 2 ok B Y n &2
WM R, RS SRR W E 4 e 21 R W] 00 g 4
FfL B 3 58, I AT 5 S b AR R A T, 5 OSCk i
TEL g, g 2 A SR T 4 R 8k B DA
1.5 pg/ml A BELLRAEH] Raji 401 24 h, AT fli S
WIAn s, 53 A IR 2 R A G R X (P<
0.05) , $878 B7 A R 21 F W] 5l 1 15 5 Raji 40 M 12
VT 400 1) 200 i 4 B, EL A S92 560 S0 7 00 6 34 4 L O T A
SR AT 028 A3 B B TR AE S KOE B
CLZE P CLR M FE AL AT R AT

4 Flzmms
JIv A A 7 AR SO 9 B AT Al A 2 o
[Z % x @]

s

o

[1] Kiaei M,Kipiani K,Petri S,Chen J,Calingasan N Y,Beal M F,
Celastrol blocks neuronal cell death and extends life in trans-
genic mouse model of amyotrophic lateral sclerosis[J]. Neuro-
degener Dis,2005,2:246-254.

[2] LiH.Zhang Y Y,Huang X Y,Sun Y N,Jia Y F,Li D. Benefi-
cial effect of tripterine on systemic lupus erythematosus in-
duced by active chromatin in BALB/c mice[ J]. Eur J Pharma-
col,2005,512(2-3) :231-237.

[3] LuoD Q.,Wang H,Tian X,Shao H J,Liu J K. Antifungal prop-
erties of pristimerin and celastrol isolated from Celastrus hypo-
leucus[]]. Pest Manag Sci,2005,61:85-90.

[4] Yang H.Chen D,Cui Q C, Yuan X,Dou Q P. Celastrol,a triterpene

)

extracted from the Chinese “Thunder of God Vine,” is a potent
proteasome inhibitor and suppresses human prostate cancer growth
in nude mice[ J. Cancer Res,2006,66:4758-4765.

(5] JEHAC, A AR, 0 BTk JH IS R R AR A
A0 e TR 4 ML 1) S S AT FE (D). A 2002, 21:1106-1108.

(6] Hkjk.m .4 €%, B, T .+ B HEAWAE
T HL-60 400 P-Akt 5 Cyclin D1 % H %3k L HE S 40
JHTCROZEORI) ], v el 2 0 R 2 A Ak, 2010,18:898-902.

(7] BREHE.DER, EXEF . R TABRLZOH R,
P2 ,2010.32:473-476.

[8] Ono K,Condron M M, Teplow D B. Structure-neurotoxicity re-
lationships of amyloid beta-protein oligomers [ ] ]. Proc Natl
Acad Sci USA,2009,106:14745-14750.

[9] Kim H,Arakawa H,Hatae N,Sugimoto Y, Matsumoto O, Osa-
da T,et al. Quantification of the number of EP3 receptors on a
living CHO cell surface by the AFM[]J]. Ultramicroscopy.
2006,106(8-9):652-662.

[10] Wang J, Wan Z, Liu W, Li L,Ren L, Wang X, et al. Atomic
force microscope study of tumor cell membranes following
treatment with anti-cancer drugs [ J]. Biosens Bioelectron,
2009,25.721-727.

[11] Kaul-Ghanekar R,Singh S,Mamgain H, Jalota-Badhwar A, Pa-
knikar K M, Chattopadhyay S. Tumor suppressor protein
SMARI modulates the roughness of cell surface: combined
AFM and SEM study[]]. BMC Cancer,2009,9;350.

[12] Wang D C,Chen K Y, Tsai C H,Chen G Y,Chen C H. AFM
membrane roughness as a probe to identify oxidative stress-in-
duced cellular apoptosis[J]. ] Biomech,2011,44:2790-2794.

[13] Gopinath P, Gogoi S K, Sanpui P, Paul A, Chattopadhyay A,
Ghosh S S. Signaling gene cascade in silver nanoparticle induced
apoptosis[ J]. Colloids Surf B Biointerfaces,2010,77:240-245.

[14] Hu M, Wang J, Zhao H, Dong S, Cai J. Nanostructure and
nanomechanics analysis of lymphocyte using AFM.: from rest-
ing,activated to apoptosis[J]. ] Biomech,2009,42:1513-1519.

[15] Mou H,Zheng Y.Zhao P,Bao H,Fang W, Xu N. Celastrol in-
duces apoptosis in non-small-cell lung cancer A549 cells
through activation of mitochondria- and Fas/Fasl.-mediated
pathways[ J]. Toxicol In Vitro,2011,25:1027-1032.

[16] Sung B,Park B, Yadav V R, Aggarwal B B. Celastrol, a triter-
pene, enhances TRAIL-induced apoptosis through the down-
regulation of cell survival proteins and up-regulation of death
receptors[ J]. ] Biol Chem,2010,285:11498-11507.

[17] Sethi G,Ahn K S,Pandey M K, Aggarwal B B. Celastrol,a no-
vel triterpene, potentiates TNF-induced apoptosis and suppres-
ses invasion of tumor cells by inhibiting NF-kappaB-regulated
gene products and TAKI1-mediated NF-kappaB activation[ ] J.
Blood,2007,109:2727-2735.

[(AXHE] WHRI



