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Progress in pharmacological action of gossypol

GUO Zhong, ZHAO Jin, MA Jian-xiu
(Medical College of Northwest University for Minorities, Lanzhou 730030, China)

Abstract; Gossypol is a kind of yellow polyphenolic compounds extracted from root, stem and seed of the cotton

plant. It had received significant attention for its potential application as a male antifertility agent. Then it was used

to treat female hormone-dependent diseases, for instance, endometriosis, hysteromyoma, uterine bleeding and dys-

menorrheal. Current recent researches showed that gossypol has multiple biological activities, such as anti-inflamma-

tory , antimalarial , antiviral , antioxidant activities and so on,especially the activity to induce tumor cell apoptosis.

Key words: gossypol; pharmacological action; anti-cancer

il (gossypol ) JE:— M K AR ¥ (8 2 W R 6 VU2
B Y, EEATAE T M PHEYI AR AERUAR 25 A
My 1886 A E LA, 1889 AR5 — AR AT
AR HURR ), 1938 4F ) B AL 22 254, 7 7 i o
518(CyHy05) o FRBHEFREBMEZE ST 20
60 AFAUL B —Rh B VR T2, A AP R
SRR YT R OB E BN , L3 15 A I
SR B VR I RE 2R R 1 L AR A
ULAFAMIFTE B, A By HAT 22 R A sk, A
PUE DURTE SURAL ST, JUHOE AR By B W 8 A 5
SR AR TR R D et B EGR TR
ARG o B 0 A9 2 B PR JR i — 23k

W5 B #7:2009 - 03 - 30 & 5] H #§:2009 - 06 - 22

1 tRERAEIER

1.1 HPHIEEmER

LR A MR RE I T, R B AR AN A A
BLAl o RBR 2 Y S g R R B, 2R A 2 A L 0
TORERTE S TG . AR ST 25 PRI B i A
Pyl i A A P A RIS i DR 2 A5 S R T
(VA 5030, B o e R Al I O R
WY, 3 ] 5 R Lo A i K U DR 11 4 9 2k A
AL o A B AT 3 o LR A U ( LDH) 7] T
Bl 5 TUI T Zobr AR ) SR AL B B AL AL 71 B VR
el (10 53 ads mT 41 o) AL A ATP IR 1, D20



94 FLAilh PRy S i R

Basic & Clinical Medicine

2010.30(1)

T o AR RERS SIFUCEE AN ERAR . SRR . 3%
HARRAMER, 1755 NAD Fidifetaz b &R,
SLEBERR AR . SARAKE TR L 1. 1T BT,
AT 400 61 4 L ) e e A AN B A E ], 3kl
JAET= o AR VR T A A ) DNA R4
fitg . AN SRR T 6% 355 1 ok 400 1 B 93 20 e DNA &
J%, B DNA W% s DNA ABE o i AR iy b
P H N AN R SR B, TR RS 4
7 25 150 nmol/LAR By #1510 wmol/L %) 4 iy nf
DA 200 B 0y i A s T 10 0. 3 pumol/ LA
Ab PR N R AN S, e A0 ARSI E) SR A A
Ty o I B I X 355 35 B DY SR A M AT — 2 5
,@W 5
1.2 HiEsEER

R B £F A A TE AT I F1 A e AR i 2 Pl 4
A, Ho 2 e 1 o R BV A T A A
1y EL TR A Iy B PEAIS TR, E AT b iR 2
YIRFFE BN o A TR VAR JEE 110 2 e A 1 -5 T T A 19
YEFHF ARG 3 IR 8 PC-3 A1 DU-145 41 Jifg, 45 51 i
7N, ZE AR BRI 2 s 40 0 R0 R 2 2 I TR A
WY 3 4% s 2 AR 5 S5 PC-3 H1 DU-145 4 iy T
R AR5 B S, Lt 245 0 P s T 19 B ) T S 8
TN ZE T A i B AR 4 (R 0 1 90 R S8R, AT AR
TEAER /N TR A 5
1.3 FSMEMEAT

BCL-2 IR B ¥ &4 BH3 g5F 5k, Rtk 42
ERAmE A AEEREME BH3 254, v LIS BCL-2 X
JE 4% Fif B B BH3 45 45 R 45 4, Oliver 2:1° 38 it
SEYGUE B, 22 TEAT M AN H R 5 48 S M 25 B TE A A Y
BCL-2/BCL-xl & [ BH3 {i & , UL 52 4545 12
17 1 BAX/BAK, B & # 1 ] BCL-2/
BCL-xIVGME R VE ], B BB H i S M- & A w
BAK 1) BH3 i siAHZS &, B T BAK 8 FIAF7E T4k
RS A 20 TEAT BRI I, 0 TS E SR AR S s
SERAY Wl LR A B 1 0 B, B ML (B R C
AL T B, AT caspase 5 40 ML T
Balakrishnan %) it S2B6-t i 52 , AR B 15— BH3
KA, @ SPOR TE H RSS2 Rk 4
UL P L A ) R T T TR A I R A A L 3
9% HeLa 2 At Y 38 78, HL 5L 500 S-Aof () 4Rl . 0
Fits PR Al B RE AR 1 HeLa 40 h BAX 2 Y ik 1%

ik BCL-2 £ AR /K-, 4000 5 798 A 18 ] B 18
#4795 BAX f BCL-2 #E FI R AME HEAN L =, BT
A BEAZ I TS caspase23 | caspase28 ., caspase29 , it #
e PR A 193 P RE A A YT caspase ZRIEIR T2 AH T4
a7 Y IR N B Y e N R S TR LS Y Y & A
RS . AT R, B B 2
NSRS CNE2 A M8 T A DU 25 SR UE S,
CNE2 4iJfif7 16 BCL-2 FE A i 3 3k, Tt TR A 1) fiE %
BT T F BCL-2 (4 3k I LR M T N+
BAX AR K-, 150 B 156 1R A 150 1) 70 i V6 FE BIL o)
] el 1 T P TSR R Rk B

M4 (ROS) AT 3 2ok 240 M G 57 i 4804k 452 4
DNA 73 815 40 i 0 T AR SC L D s S A L 1
TS ROS ITRES S T LR AR IR AY U -
T, VEZ2 A B SR AL -0 (TNF-a) |\ y-
THRER (TFN-y ) R e 245 49y X ] 0] 5 i 9 4
7P ROS, I M T kAo TEAR B 5 N KW i
COLO205 4 g fd = F¥) 52 56 rh A B, A B4 AL SR AR
g P 2 38 o 35 P AR A 2k IR i AR 2 B
el

3 6 BE AT R ) 11 L0 40 3R Jurkat T 411 i f)
HmE 5 T R AP T, P )R AR OC R
i 3 2ok B A i AR 5 | R LR AR 5 JRE H 5 T B T g
SE S I A ML T iR AR 2 — , O H 2ok i
JREHL AT A AT BB 5 T 400 B JE A O 1 PS b B A 4 i
B FOE S A 5 — R IVB L, IXEEERAER,
R VA B I 25
L4 S5HUFERERhEER

WA 24 72 Mg A 7 vh i Sl i R O vk o
0. 05% IR IER S0 1 wmol/ LI 5 S i Z L 1L
BAERT T FLIR R AN , 45 SR T, A 0 Xk 2L e 400
FAT GG FEAE R, T EL7E LR 0 PR s P
BB A R, I AE e RO . A RS
FHIT AR B A 1 T 14 I b R 20 L &R AS49  FaDu
H1299 MCF7 FI Dul45 iy S, HoL ) 2
SN DNA SUERT 52 . Mohammad %'
TEIE T 5T 2 e A W3 16 7 SR HICTE R4 AR L 93 4
IRBGATFE, W58 R, TR AN 250 b, 2 g i 1y 5
CHOP fby7 J5 SRERAIRYT BRCR S U] I & T W 3
A R AR 23R, 3 Y 2 T s B 5 34 i AL 7 UK
PERIFER]



2010.30(1) SR 5 m IR

Basic & Clinical Medicine 95

2 HAEER

2.1 HN%IFR R BRI E N H R /E

Dodou %> XoF & B 9 BEL 5% S5 ¥ 4 M 1 R LA
AR TS S AN A AR TS PE R T T RS R AR
(VAT ART — ot &7 T A LA B A f) BEL s S A A X6 F R
JE8 9% BRI T A AR R T o
2.2 HUREMREERER

LR 20 H2g 80 ARk A F 5% HiR a8, A My S2 He
A —E RN T RS e Bl e 7 A0 1
PALRDB R A IR G b AR R I
Wz PR T ik 38 728 BT EC T ¥4 FH %) 25 3 T e L
APTImmg HAE o X R e K 4 B D1 #L LDH (1) 4
FEFEW KR B LA A W Lk LDH Ry 4> F3#04%, B
— 2 PP IR R A T DL U T, FE A 2 i o v L
b= AR X -+ 1 DO E N1
LDH EA7 & 2 il /R A R i X e 4 —
M, (ERT LA A W A 52 A B e A W S B 24
e
2.3 MEBBREER

HEFH WG T AR 6 1 H NS I T 9k B 4
RSN E AR F RS2, FER S E AR A5 ) g
i [R] B4 i 22 S B B 77 PHA R PDB X T 41 Jig 9
TEACVE T, $2 7R HAE 3847 T sefi T PKC 5% T i,
IR I HAT PR AE B S IR 0
2.4 HAHER

I JUAR IR A I e S ARSI R AR 0 T 1
WEAP 20 AR A ST BCRIR A S5 R R |, IR R AE
B FH A RIS 7 A& A2 04[] Bt SRR 1 S T o A Dt 4
A2 2, BTG 791 PO A I8 3 055 75 23 P ikt
FEIAMBIRE T % R BOvE P S AR A R DT A

Sk

[1] Dodou K. Investigations on gossypol: past and present de-
velopments. Expert Opin. Investig[ J]. Drugs, 2005, 14
(11) :1419 - 1434,

[2] KREL,BRrE. Lritk5aMET-imeE=lT]. Eakls,
2008,20(4) ;506 - 513.

[3] Le Blancm, Russo J, Kudelka AP, et al. An in vitro study

AR, RRARORS 77 1 MBI RS 12 s e o 4>
IO AT L S A G rp 22— B
S AF R Bk BT BACR T A E iGN
R R ORI A BIL A 2 — i T A
SEALALZUN NO fg 2 487 Az, AT 4 £ 58 AL 2 41

() Z2 T2 AT 2, BERE AR 52 JLIA NO 5 BERY 254 ]

REKTRES
3 ARERM

3.1 {R$HIM¥E

H T AT DA SR LA o rh TR
ILAE PG R FE I, B il A 355 b B, LA AL 4R RS
R A AR I I D 1l B A K
3.2 kAMLEFIE

FRl ] BUA RS b 4, R 40 AT A ] RE
AT 1 AR Z NSRRI, 138 ik A
HAE,
3.3 Hit

WLTE T B RORGR L Xk 55 B 38 v LA
Rt KD et B AR 5 ] 5 | kS 448 28 1) T AR S
AR BE, P28 PR AR LA B BRI R L IR T
sl

4 £EiF

TUAF R A 7 LA IR o E RS B R B
HERGFA 25 AT SIS . e T2 A B Al
W 4 2 R Ay, DR T 2 5 R — RS ARR E /Y
Fe TR BT R 8 LA RGBT R B B BT, A 2 B T o
(AT 1, XA B ) — 28 0T R M B+ T
BRI

of inhibitory activity of gossypol, acottonseed extract, in hu-
man carcinoma cell lines [ J]. Pharmacol Res, 2002, 46
(6): 551 -555.

[4] Badawy SZ, Souid AK, Cuenca V, et al. Gossypol inhibits
proliferation of endometrioma cells in culture[ J]. Asian J

Androl ;2007 ,9(3) :388 —393.



96 FLRH 2= 22 51 IR

Basic & Clinical Medicine

2010.30(1)

(5] f3cie, FW, BRE. 2T i M 7 S LT 91 A8 20 i
PC-3 1 DU-145 T2 B MEE[T]. 1A B 25,2008,
48(28) ;86 - 87.

[6] Oliver CL, Miranda MB, Shangary S, et al. ( - )-Gossy-

[

pol acts directly on the mitochondria to overcome BCL-2-and
Bcl-X( 1) -mediated apoptosis resistance [ J ]. Mol Cancer
Ther, 2005, 4(1) :23 -31.

[7] Balakrishnan K, Wierda WG, Keating MJ, et al. Gossy-

[

pol, a BH3 mimetic, induces apoptosis in chronic lympho-
cytic leukemia cells [ J]. Blood, 2008, 112 (5) ;1971 -
1980.

PR, TERRI, SRR, A IR I 0 N B 2500 40 P 44
BRI S CHLRIRIAR [T ). 22 B 2 2% 55, 2008 , 33
(9).1158.

GEI TERRT, SR, A IR TR AT B 0 A S5 MR 88 200 L 0
TCHYSZ IR B HAE LR [T ], 92 BE 22258, 2008,
24(7):1099 - 1101.

[8

[

[9

[

[10] Ko Chingguai, Shen Shingchuan, Yang Liangyo, et al.
Gossypol reduction of tumor growth through ROS-depend-
ent mitochondria pathway in human colorectal carcinoma
cells[J]. Int J Cancer,2007,121(8) :1670 — 1679.

[LL] VRSCHE BRI EE, 7 A, 25 MRS Jurkat T 20 i 3 58
HETrysm (1], g0Had YAk, 2008,30:742 -
746.

[12] Ye Weiping, Chang Hsianglin, Wang Lishu, et al. Modu-
lation of mul-tidrug resistance gene expression in human
breast cancercells by gossypol-enriched cottonseed oil
[J]. AnticancerRes,2007,27(1A) 107 - 116.

[ 13] Kasten-Pisula U, Windhorst S, Dahm-Daphi J, et al. Ra-
diosensitization of tumour cell lines by the polyphenol
Gossypol results from depressed double-strand break re-
pair and not from enhanced apoptosis[ J]. Radiother On-
col,2007,83(3) :296 —303.

[14] Mohammad RM, Wang S, Aboukameel A, et al. Preclini-

cal studies of a nonpeptidic small-molecule inhibitor of

BCL-2 and Bel-x (1) [ ( - )-gossypol ] aginst diffuse
large cell limphoma[ J]. Mol Cancer Ther,2005,4(1) .
13 -21.

[15] Dodou K, Anderson RJ, Lough WJ, et al. Synthesis of
gossypol atropisomers and derivatives and evaluation of
their anti-proliferative and anti-oxidant activity [ J ].
Bioorg Med Chem,2005,13(13) .4228 —4237.

[16] Radloff RJ, Deck LM, Royer RE, et al. Antiviral activi-
ties of gossypol and its derivatives against herpes simplex
virus type Il [J]. Pharmacol Res Commun, 1986, 18
(11):1063 - 1073.

[17] Lin TS, Schinazi R, Griffith BP, et al. Selective inhibi-
tion of human immunodeficiency virus type 1 replication
by the ( =) but not the ( +) enantiomer of gossypol
[J]. Antimicrob Agents Chemother,1989,33(12) :2149
-2151.

[ 18] Razakantoanina V, Nguyen Kim PP, Jaureguiberry G. An-
timalarial activity of new gossypol derivatives[ J]. Parasi-
tol Res,2000,86(8) :665 - 668.

[19] BRI, §847, #Al, 55 A7 rEnm | g PEEx H
HHA MR FLRR B SR AEH ], A E 274 der
524 BURZ4 R ,2007,25(5) 1401 —405.

[20] far'me, Mo, 24, 45, MRMYXS 2 e B i 1L
AT A pam il /A LI ] e s B A H 2
2001,17(6) :510 - 514.

(21] BOOHE, BRIGEE, VPHIRR, 5. G50t AR 1 FH AL 52 LR
TR Pt 3K 5 FH 245 1 O I3 e e 4 245 4 2 4 P A T
[J]. f#)~=4% ,2007 ,38(6) ;713 - 717.

[22] BRWeds, VPiek, fRbdp, 5. SR EAR IS EeR kS
WA BVEIL s ng RS [ J ], i i) 41, 2007,
38(6) :746 -750.

(23] REfhI, F Rk, A, 5. ARl mOR UK 7 BhE
TR NO ZESCRMATFE[T]. hEZ I EE R,
2008,24(11) ;1518 - 1521.



