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FRER XS Jurkat T {AREE5E 5 AT RIS
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BE HFRARE (gossypol)*t Jurkat T 4038 76 4= T 69 BvR BT eALhl . 4§ R E R A 494%
B4k A F Jurkat T 4008, A MTS b &40 n o7& % AR % § V-PE £ &0 @A T; A
Hoechst33342 # &AL &5, A 5% HFA Mitocapture 4247 X 4 e R A=t 3 £ B AR R £,
BABESETN, £RBTABER Jurkat T 24 h. 48 h. 72 h, R IC, 184314 77.2
pmol/L. 57.3 umolV/L. 23.3 pmol/L, 2t fnfeeq 47 4|45 Fl L5 254 A FE B IH] - ) BARM KX Z LRAEA
8. 16. 32 umol/L #948Er 432 24 h B¢ A =X 5% % 5.30%. 15.20%. 51.19%, x40 AT
4 343%; HREMBEAEXE@EALEIALERAS. BREFREREFATHIE, A
KRB ot SRR HL RIS TR AL B B K, AR A AARE B A 247 %) Jurkat T MA@ Al F 1K
A AT, FEIBEE - R FRMA R, L5 AT HER T RRH T RAKER,

XHEin

B (gossypol) & —F RAR M AL BmRKILED),
FAETHEREDRAARAR. ZNMTFh, REZS
HEEB RSB AN BHAEEER, ZEHIEASE
iz N F T ImERY . TR, By A
TR S MR A TR AR 2, K a5
B, BRE. HERE., ILEENERESESME
MR . B R BB A TR BEESR
(ROS)H gk hifhigte, M5 T A\ 45 s 4t R
1 75 40 Bk HL-60 R T= . SR T 5% T A B Xt bk
B2 FR AT YR A 7 055 40 MO BR Turkeat T 40 A4 AL 1,
EAIMRIGE. Ft, A3CCAAREWRE B A
F Jurkat T 403, 0 30040 B SRR TR R 3%
W B BT REALE], 24 B L Va7 B SRR BT 7R PR N
RESEHE.

1 MFnaE
1.1 ZHAaFRFDEZEil57

Jurkat T4 MOtk B FRIUK 7= [E A SR Ok
& 0; RPMI-1640. #HiA/p4-IiE(NBS) A Gibeo
AFFE R . BEEEA V-PE AT RN A SR iEE
B H V-PE A1 7-AAD BF IR WA BD A .
Mitocapture &7 & 4 3 E Biovision A 8 /= f. #8
By, —HREITH(DMSO). Hoechst33342 i H 3%
Sigma /A5 AF) MTS[3-(4,5-dimethylthiazol-2-yl)-
5-(3-Carboxymeth-oxy-phenyl)-2-(4-sulfophenyl)-2H-

Fal; Jurkat T 40 /0; 40 93858, W1 SiX4iEAR

tetrazolium, inner salt, MTS]4 Promega 2\ 8] 7= o
FACSCalibur 7t =41 2 {4 3 E Becton Dickinson 2
FFE M. Ultraview #0GIEAE B985 4 Perkin Elmer
ANl

1.2 7%

1.2.1 #mfe3Edc  Jurkat T A S 10% FH4ED
4 L& ) RPMI-1640 #5305 9%, BT 37 C. 5%
CO,. MMEERHMILFRFESD, 2~3 RIFBENR.
1.2.2 o3z MTS bR K
KA Jurkat T 40, RA%E40 M2 R 5%10° 4> /ml ¥
T 96 FLEEFRIR A, AR 100 pl. IIAYEF DMSO
RINEE AT R SR, BB H KR 8. 164 32, 64,
128 pumol/L, Xt H 20 /1 0.05% DMSO, [& i ¥ A 4
MR MBFRBEHFALAZENE. 455 F85E 24,
48. 72 h JG A 20 pl MTS, F37 C. 5% CO, %
T EREEHESR 4 ho FERSAR OO B ROGRE, WE B
490 nm. FFIEER = LA SRUE / X A DL
B x100% . 1% =1- FIEE, DI H EXT
FIE BT BUE B, @it 4t B R A K AR
Jurkat T 40 ff i) = HEM I B (1C,, 18) -

1.2.3 JEBAEE V-PE XA &40 40 A6, 8 14’8
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NI FERRE AL FE 24 h ) Jurkat T 288, A% PBS
VE2 IR, BAE&IF T4 &8 ZMBE 1 x10° 4 /ml,
FE A 100 pl 40 M08, BN S Wl BEEERE V-
PE A5 pl 7-AAD, 25 ‘C#EHE 15 min, I 400 ul
KIS & S, IR 40 B2 #r 40 MLV T iR B
Bl. WE 0.05% K DMSO K.

1.2.4 @SR BARKREMB AR
L AbFE 24 h J5 R4 BB RS L, £ BIEWUE A PBS
VR PRIk (250 g, 5 min). JHA Hoechst33342( 4K
B4 2.5 pg/ml), 76 37 ‘CHEE 30 min. S0 L)FF
BE 27 100 pl 4%, 37, ABOLHE BRI E RO
B 352 nm TP ES.

1.2.5 AX@EA(FACSERMEZERE L4 K
N M FNAS [ VR FE AR By AL 3 24 h 1) Jurkat T 41 ffd;
Il B Fic. 1) Mlitocapture 44 S35 B ¥ B540(500 g, 5
min) {4 A, 4351 1 ml #RE ) Mitocapture 49%
HERMM, CO, 1HIRIEFHH N EOLIEE 4 15 min;
BLO I A TR E MR B S ER A, SR LA
1.2.6 #OLEEBMEUR K £E DMSO X i
4. 8. 16 umol/L MIHREIALHE 24 h ) Jurkat T
41, Mitocapture Ry 4 2 )5, 7 W E T8I A L, 57
BV Ao IL £ B M B2 e b RE B A 1) 7B 4. 7
IEE4ET, A ART AT ERAENERTET

R I R AT, ER T, hikE
TR BB AR T TR o 10 T4 M b R a6
%K.

1.2.7 @%itrFaH  EHEIESHILL Excel i#
ITRbHE, B LA E + AREE RN . 4 AV H0HE LR
KA K5, LL P<0.05 hZEFH BEH, P<0.01 A%
REREEME.

2 HR
2.1 RERFT Jurkat T Z0AREE % R9HNHI1E R
SERNE 1. ¥EEH 24 hy 48 h. 72 h %
Jurkat T 40 ff2 ) ICo (2943 R4 77.2 pmol/L. 57.3
umol/L. 23.3 pmol/L. BEE KRR S, M5t
Jurkat T 40 Jf2 i) A= KA Z2 228 87 38 =, (R K 0.05%
DMSO xf A5 A mgR A A LE, Bx
0.05% DMSO H & X Jurkat T 44K IF T &5
W DA 45 SR B A B BB BA B0 Jurkat T 40 fa 1)
HaFE AT, HANEIE 5 25047 25 i 1] - 50| 24Kt
2.2 1BEMES Jurkat T AL AT
FAEECEE 4 V-PE. 7-AAD X0 )5, it =
4 SRS WU AS [+ 3R 5 e oy 17 L s 40 L - A e (PR
D). &38R RonbEA R ARG, IEEXEH V-PE
BA PRGN Mz e n, BIR AR T E o R B .

F1 MTS ZHR Jurkat T HMTEEREGIE £ FRHEE, n=3, B4 %)

SWHE  DMSO HIE IR
8 pmol/L 16 pmol/L 32 pmol/L 64 pmol/L 128 pmol/L
24 h 100 85.3+4.3 79.5+5.5 66.2+4.2 54.41+3 .4 38.7+2.3
48 h 100 80.75x1.2 75.9+2.6 65.2+3.2 50.35+0.4%* 30.18+1.7%**
72 h 100 60.17+1.7%* 58.78+0.6%* 47+1.7%* 36.52+0.8** 28.87+0.2%*

524 h BRI ELER, *P<0.05; 524 h MHEA LK, **P<0.01. 5% = LM CRBE / X FRA B E x100% .

(A) (B) ©) D)
A 10" 10* 104 104
029% 0.46% 0.60% _45.11%
10 0 10° 10* 1
a
SARc 10 10° 4 10°
h
I o 10¢ 10t
Y
107 P ‘ 10° e . v 10° y J
100 100 102 100 10 100100 12 100 10 100 100 102 100 10¢
»
Bk 1 V-PE

E1 FEREBREMER T Jurkat T HHEAAEELE S V-PE AR AU LE R
A: %I F8(0.05% DMSO); B: 8 umol/L #if; C: 16 umol/L ##%}; D: 32 umol/L #3}.
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B2 #3EMERT Jurkat T 4108 24 h 5 Hoechst33342 5 45 R (400x)
A: %tH#6(0.05% DMSO) B: 8 umol/L ##%}; C: 32 pmol/L ¥i%y; D: 64 umol/L #3#;} .

A B) © D)
212 1 195 1 119 168"
159 146 1 89 126 1
g ] I 5 5 ol
8]06 8 98 8 60 8 84
3.54% 5.6% 22.76% 40.63%
53 \ | 30 @
] T T J 0 g " 0 0 - |
100 100 100 100 10 100100 100 10t 10 0 100 100 100 100 e 100 102 100 10

FL1-H FL1-H FL1-H FL1-H

B3 sy e e 4 M s b R RE B
A: %8 (0.05% DMSO) B: 4 umol/L f&f}; C: 8 umol /L #8; D: 16 pmol/L #5E} .

-

B4 ot BRE N S AL R (R R B A2 2T 4 (400x)
A: XTH8(0.05% DMSO) B: 4 pmol/L #8}; C: 8 umol /L #i#; D: 16 pmol/L #§E).
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KUK H 8. 16+ 32 umol/L FIKENALFE 24 h JFHY
MBS H 5.30% 15.20% 51.19%, X1
HPTENK 3.43% . FIRE 32 pmol/L HpE AbH4H
EF K24 MR FERIA A R XURE a0 B BE) .
2.3 #RERFT Jurkat T {AREZFZ 7S B9 2200

Hoechst33342 4444 n] DL it 4 ffu fIE, £33 4 g #0
T T4 i) DNA 36, A FURAMZES. 24h
MR A B S 45 R B s (B 2), IEH 40 Mk 2 5RE0Y
SAEERN ERE, RAREYSSH. B
MM FCHBIR, BEWRY, EMEELE.
POR SR T /IME ST TR AE . B IR B R B 48
/=, W0 64 umol/L B, W] WL4H fa A T B HA AN [FI B B
A6 (E 2D) .
2.4 FACS 4 frtmin x40 i 2k ki (R BR 25 gE B9 52 M

Mitocapture & — ) fH B 7 4uk}, JLbiiab T &
HEERA T, Mitocapture LA E &I AR £ B p
& b, kBRI YO, FEE SRS IR AL
(AYm) )RR, Gurh o+ LA T8 2k A\ i 1T
AN, SR ERE3), ZIREH 4. 8. 16 pmoV/
L 403 24 h J5 A LSk 0O FRYER 53 1A 5.6%
22.76% 40.63%, X FEL K 3.54% . XL RiER
BEE HRE IR EE I N, SRR A EE T BE R .
25 BAHERMIRUNBRER KRBT

xf B2 4 pmol/L #a P AL 2 24 h 5 B 45 K ER 5
4 R 2 ARG R AR, 24 2R AR; 8
umol/L HFAE F f& K& 43 41 i B o 2 30 s0tR 1) kA
HERN, RGN AN ERA S RADHTHET
R, 16 pmol/L 1EFH J& X &8 4 40 il B ISR AR & 2 5%
o, TSRS, YLILRA IR AL —b T (B 4).

3 it

ARRF G, WM LB 3050 Jurkat T 4121055
Y, 3 FLXRME A B AR R A BE—25 1
S BRi% 2 HE B B 5 S Jurkat T & 42 T4

i, SR ARBYE I 5 S 4 MR ALV T TR

il 40 ffd 38 B B RO

P RAE A B BURELAF T ALK — RS
ESFRMENTTHRNZE. EEELHZER: 5
TR ARRONEE R MRS BN IR 9.
LR, SORLARBAILN LR T R BETTF, Sohiih
P8 L EELAST A BRER 2 5 5 A ML T R R A B A S
Z—. EHERHTHEFRRET, AREHNEABESR
AL (A m) FRARERHE 2K, JRE % 1 #512 FL(mitochondrial

permeability transition pores, MPT) I ik, 213 41 fiz
tBEc. ALHFET. KBRAVIE G SRR, 3
RERARMIEHER A BT . RLRAREEER
Mitocapture %€ it 40 AR FIEOE I A& B AR il
SRA A R LA AR Ak, 4 SR B RS R VR BE R I 4
PR KL % I B A7 B B2 BRI, 4R A i G i i
B mER A RE ERAL T R TT RE R I MR 41
HTR@Re —, HEHAKKERNEUE G2
AR . ARG R B, HH R R BRI R (8] AL 3
M, BBCEE B V-PE Rl A9 40 Mo T R B B4R
T H Mitocapture &5 & i A 40 AR FIEOGIL £ BIER
Rl Sk A 5 5 r AL AR BT R B IR T2, PRk
LA 25 L EL T P mT A BT 40 P B PRy 0 ) el e 2
HRRPS)S M AL S 8 TSRS — R

TR IR R B, AR5 O R 40 B R L)
ZH, FE—EHRERE M. Zhang FRIE
¥l 15 S HT-29 40 M8 T2 kb ik g e Mgt %%
A2 ILFANFH . Moon Z581% DR B fE NI AR
4 1.5 48 Ff A U937 FINF-kB i M F1 NF-xB AH 5K 2 K]
MRIE, W RIEHUMEIER . ROS AIE L 40 A
fE it E L. 45 DNA 2 F. A RAETHEX
HEFFARAE T BaaFrR RIS TEH T
i ROS M2 b Az te, MITTFE S ARG i 40 i
F I 995 48 Mk HL-60 SR T-. #nf24E AT PKC
AL TE M RO B AR R ARSI O, EA R I )
% 7 [ BE7 PHA F1 PDB Xt T 41 M FvE fb fE 1O,
BALCI %400 EMEh PKC SRR FASMHER
#hrkL [ L5 40 bk HL-60, W %2 3 40 B4E /D, 1 [E 45,
JRAERE T/ MEE BB R TR FRE, 2 — 5
IEE T PKCHKEME SEBRERATIETRETE
EEM. BBEAND TR, f85 Bel-2/Bel-X, #
BOKMES &, MHHSRATES R A, &

B T SR TR £ 40 Bak () BH3 {7 S 4, Bk

AR B 7] BB T 2RI AR BE W Bel-2/Bel- X, M+ %
KT ThEE, S MHEAREERT 02,
g LRIk, ARG R BB S

© Jurkat T AR HIGEE I F S O ER T, 2ILR (A -

FIBKBIRR . MR LR AIRAR TR LR A
FE A T AT g2 H S AR A A T g R L —,
I B Zok A R ra AL R BE R RE L T 40 LR D PS
SR A R R S AR S — R AL, X
2 RIS B R M5 B IR 259, HythiE
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Effects of Gossypol on the Proliferation and Apoptosis of Jurkat T Cells

Wen-Bin Xu, Li-Hui Xu, Hong-Song Lu, Huan-Jing Shi, Xian-Hui He*
(Institute of Tissue Transplantation and Immunology, College of Life Science and Technology, Jinan University, Guangzhou 510632, China)

Abstract To investigate the effect of gossypol on the proliferation and apoptosis of Jurkat T cells and to
elucidate its mechanism. Jurkat T cells were treated with various concentrations of gossypol were assessed. The
cell viability was measured by MTS assay. Cell apoptosis was analyzed by labeled with annexin V-PE. Nuclear
morphological changes were ascertained by Hoechst33342. Mitochondrial transmembrane potential was detected
by Mitocapture combined with flow cytometry (FCM) and laser scanning confocal microscope (LSCM). Results
showed that when cells were treated with gossypol for 24 h, 48 h, 72 h, the IC,, value were about 7.2 ymol/L, 57.3
pmol/L, 23.3 umol/L. The inhibitory effect shows time- and dose- dependent. When cells were treated with 8, 16,
32 umol/L of gossypol, the cells apoptosis ratio were about 5.30%, 15.20%, 51.19%, the control group was about
3.43%. With the increase of concentrations, the mitochondrial transmembrane potential was decreased significantly.
Many nuclei showed chromatin condensation, nuclear fragmentation and pyknosis after being treated with high
concentration of gossypol. The above results indicated that gossypol can effectively inhibit the proliferation of
Jurkat T cells and induces apoptosis. The inhibitory effect shows time- and dose- dependent. The mechanism of
gossypol induced Jurkat T cells apoptosis probably rely on mitochondria intrinsic pathway.

Key words gossypol; Jurkat T cells; proliferation; apoptosis; flow cytometry

Received: June 18, 2008 Accepted: August 18, 2008

This work was supported by the National Natural Science Foundation of China (N0.30572199, No0.30230350, No.30371651) and the
Key Subject of Biochemistry and Molecular Biology of Guangdong Province

*Corresponding authors. Tel: 86-20-85220679, E-mail: thexh@jnu.edu.cn





