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Abstract 
         Gossypol is a natural yellowish phenolic compound (dimeric or bis-naphthalene) isolated from 
the seeds of cotton plants (Gossypium species). 

         The aim of the present work was to study the possible microscopical and histochemical 

changes in the liver and testis of adult rabbit under the effect of oral intake of cotton seeds 
Gossypol. 

         Eighteen 6month age adult male rabbits were subdivided into 3 equal groups (control, 

experimental and recovery). The experimental and recovery groups were subjected to 1.05mg/day 

Gossypol suspended in olive oil intubation for 9weeks and the recovery rabbits were left 9weeks 
after last dose. 

         Liver and testis paraffin sections were processed and stained with Hematoxylin and eosin stain 

for morphological changes. Glycosaminoglycans in the seminiferous tubules were stained by PAS 
technique. Studying of the nucleic DNA in the spermatogenic cells was done by Feulgen technique.  

Quantitative study included seminiferous tubules thickness; spermatogonia and primary 

spermatocytes cell areas. Also the distribution of PAS positive materials analyzed as area percent 

and nucleic DNA as optical density. All analysis was done by the aid of image analysis System.  
The study showed that liver was affected by gossypol administration. The changes appeared as 

distinct pinpoint foci of coagulative necrosis, vacuolar degeneration of hepatocytes and dilation of 

the sinusoids with mild perivascular lymphoid aggregation.  
         The testis showed distortion loss of spermatogenic cells, Sertoli and germ organization under 

the effect of gossypol. Sertoli cells showed an intracellular vacuolization. Also, there were luminal 

multinucleated giant cells as well as a prominent DNA fragmentation in the spermatogonia nuclei.   
The quantitative study showed statistically significant decrease in the mean thickness of 

seminiferous tubules , the mean area of spermatogonia, and primary spermatocyte , mean area 

percent of distribution of PAS positive materials of seminiferous tubules and a significant increase 

in the mean optical density of nucleic DNA of spermatogonia affinity to Feulgen stain in 
experimental group, (p<0.001). After 9weeks recovery periods most of the morphological and 

quantitative changes were still present.  

         The study concluded that gossypol has a toxic effect on the liver and testis of rabbits and their 
toxicity may be more prominent in humans.  

The study recommend restriction of uses of cotton seed oil in human uses and further study on the 

possible risk of uses of cattle fed on cottonseed meals. 
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Introduction 
 
         Gossypol is a dimeric or bis-

naphthalene extracted from some species of 

cotton seeds. It is present in the level of 0.8% 
of whole cotton seed to protect it from insect 

damage.  

 

 
 

 

 
 

 

         In the 1970's, the Chinese government 

began large-scale research on the possible use 
of gossypol as a non-hormonal fertility-

inhibiting agent (male contraceptive). These 

studies involved over 10,000 subjects, and 
continued for over a decade. (Morris  1986). 

         The researchers found that gossypol 

provided reliable contraception, could be 
taken orally as a tablet, and did not upset 

men's balance of hormones. (Qian, and 

Wang,  1984). 

         In 1986, the Chinese research program 
was called to a halt due to concerns about 

developing azoospermic after prolonged use 

of gossypol and about 5 and 25 percent of the 
men remained infertile up to a year after 

stopping treatment.  

         The failure of recovery was strongly 
associated with longer treatment, greater total 

dose of gossypol, smaller testicular volume, 

elevated FSH [follicle stimulating hormone] 

concentrations and, to a lesser extent, with 
greater body weight (Meng et al., 1988). 

         Also about 10% among subjects had an 

abnormally high rate of hypokalemia as the 
result of kidney malfunction, although 

exactly how gossypol affects renal function is 

unknown (Waites 1993). 

         Researchers in Brazil have undertaken 
trials of low dose gossypol and, a Brazilian 

pharmaceutical company Hebron announced 

plans to market a low dose gossypol pill 
called Nofertil, but the pill never came to 

market and indefinitely postponed due to 

unacceptably high rates of infertility. 

         In 1998, the World Health 
Organization's Research Group on Methods 

for the Regulation of Male Fertility reviewed 

the research on gossypol and concluded that 

contraceptive research should be abandoned 
(Waites et al 1998). 

         In addition to the side effects mentioned 

above, the WHO researchers have major con-
cerns about gossypol's toxicity. The toxic 

dose in primates is less than 10 times the 

contraceptive dose. This report will effect-

ively halt further research into this method in 
the developed world (Waites et al 1998). 

         Because Cotton implantation is the 

main plant agriculture in Egypt and produc-
tion of cotton has increased in the last few 

years. The economic utilization of cottonseed 

product for human nutrition is also. 
Cottonseed oil is used in food preparation and 

cooking as salad oil, shortening, and 

margarine.  

         Also the human use of crude cottonseed 
oil has also increased rapidly as cosmetic 

ingredients such as skin-conditioning agents 

and surfactants which containing cottonseed 
oil or derivatives (hydrogenated oil, cottons-

eed acid, cottonseed glyceride, and hydrogen-

nated cottonseed glyceride. (Int  Toxicol. 

2001). 
         Also the whole cottonseeds are 

consumed by beef cattle producers although 

the Cattle have the ability to detoxify 
gossypol because the microorganisms in the 

rumen bind it so it can't be absorbed. 

 

Materials and Methods 
 

Materials: 

 

A-The Drug 

The pure gossypol was obtained as a 250mg 
vial from Sigma Chemical Corp. (Lot. 80K 

4082).  The   powder   is water    insoluble but  
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soluble in ethanol or ether. It is stable at 2-8 
0
C. The dose was calculated according to the 

human therapeutic dose after Paget's 
modification for rabbits. 

         The gossypol powder was suspended in 

pure olive oil as a vehicle and was shaking 

well before use and was given orally by 
gastric tube. 

 

B-The Animal 
         Eighteen, 6months age, healthy adult 

male rabbits with average weight 1.5Kg were 

subjected to the study.  

The rabbits were subdivided into 3 equal 
groups; Control, Experimental and 

Recovery.  

         Control group rabbits were the healthy 
rabbits intubated orally with 1ml olive oil 

daily for 9weeks. 

         Experimental group represented rabbits 
intubated with 1.05mg gossypol suspended in 

1ml olive oil daily for 9weeks.  

Recovery group represented rabbits treated 

with same protocol as experimental followed 
by 9weeks recovery period after the last 

gossypol dose. 

 

The Methods: 

 

         The rabbits of control and experimental 
groups were sacrificed after 24hrs after last 

intubation, while those of recovery were 

sacrificed at the end of recovery period.  

         The testis and liver were dissected and 
fixed in neutral buffered formol and 

processed for preparation of 5um paraffin 

section slides.  
         Morphometric study on the liver was 

done on sections stained by Hematoxylin and 

Eosin stain.   

         The paraffin testicular sections slides 
were stained by Hematoxylin and Eosin stain 

for morphological study.     Demonstration of 

DNA contents in spermatogenic cells was 
done by Feulgen technique. Periodic Acid 

Schiff (PAS) technique was applied for 

detection of glycosaminoglycans of testicular 
tissue (Drury and Wallington, 1996). 

         Quantitative morphometric studies were 

done on the testis by the aid of SuperEye 

Image Analyzer System - HeidiSoft 
Corporation - Egypt. 

         The quantitative studies were done on 

twenty field for each rabbit and included 

thickness of seminiferous tubules (heights of 
spermatogenic cells), cell areas of 

spermatogonia and primary spermatocytes.  

         Distribution of PAS positive materials 
in seminiferous tubules was evaluated as area 

percent (relative to area of seminiferous 

tubule) 

         Nuclear DNA affinity to Feulgen stain 
in the spermatogonia cells was analyzed as an 

optical density.  

         The obtained data were statistically 
analyzed using student t-Test for comparison 

between experimental, recovery and control 

values. 

 

Results: 
Liver: 
         The normal histological appearance of 

control group was shown in Plate 1-A 
Gossypol administration caused distinct 

pinpoint foci of hepatocytes with 

degenerative changes and coagulative 
necrosis. Plate 1-B 

         A marked vacuolar degeneration of 

hepatocytes and dilation of the sinusoids in 

the liver was observed. Plate 1-C. Also there 
was mild perivascular lymphoid aggregation 

and increased intravascular blood leucocytes. 

Plate 1-D and 1-E 
         In recovery groups the hepatocytes 

intracellular vacuolization were still present 

but lesser than in experimental rabbits. Plate 
1-F 

Testis: 
Morphological Results 
Plate 2-A is showing the normal pattern of 

seminiferous tubules of control rabbits and 

the organization of testicular cells and the 

intimate relationships between Sertoli and 
germ cells. 

         In Experimental group, the testis 

showed perturbing the adhesion of germ cells 
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onto
 
the Sertoli cell (Plate 2-B). Presence of 

degenerated seminiferous tubules (Plate-2-C), 

which formed of one row of spermatogonia 
cells. The Sertoli cells showed an intracellular 

vacuolization. (Plate-2-D). Some multinucle-

ated giant cells were present in the lumen of 

some seminiferous tubules (Plate-2-E). A 
prominent cellular internucleosomal DNA 

fragmentation was observed in the spermato-

genic cells (Plate-2-F) 
         Presence of blood leucocytes in-

between spermatogenic cells (Plate-2-G). 

         In Recovery group, the seminiferous 

tubules showed residual bodies, absence of 
luminal sperms. Plate 2-H 

 

Histochemical Results 
Periodic Acid Schiff 

The control seminiferous tubules showed 

PAS positive reaction in the spermatogenic 
cells and more prominent in head of sperms 

(Plate 3-A). 

The experimental seminiferous tubules 

showed a decrease in the PAS positive 
materials (Plate 3-B).  

Weak PAS positive materials were noticed in 

the seminiferous tubules of recovery group 
testis in comparison to that of control group 

(Plate 3-C). 

Feulgen Technique for Nucleic DNA 
The affinity of nucleic DNA molecules to 

Feulgen stain in the control spermatogenic 

cells was shown in Plate3-D. 

In experimental and recovery groups 
seminiferous tubules showed an increase 

affinity to Feulgen stain in spermatogenic 

cells in comparison to control the control 
(Plate 3-E and 3-F respectively). 

 

Quantitative Morphological Results(Table 1) 

Thickness of seminiferous tubules epithelium 
(Spermatogenic cells height): 

 

         The mean thickness in the control group 
was 70.126um, SD 13.616 and SEM 2.723. 

In experimental testis the mean thickness was 

39.282um, SD 9.057 and SEM 1.811 
The mean thickness in the recovery group 

was 48.576um, SD 11.202 and SEM 2.040.  

The student t-test showed, statistically 

significant decrease in the mean thickness of 

seminiferous tubules in experimental and 
recovery groups in comparisons to control 

values (p< 0.001) (Figure-1). 

 

Spermatogonia cell area: 
         The mean area of spermatogonia of the 

control group was 76.407um
2
, SD 17.017 and 

SEM 3.403. 
In experimental testis the mean area was 

26.617um
2
, SD 4.650 and SEM 0.930 

The mean area in the recovery group was 

32.926um
2
, SD 7.464 and SEM 1.627.  

The student t-test showed statistically 

significant decrease in the mean area of 

spermatogonia in experimental and recovery 
groups in comparisons to control values (p < 

0.001) (Figure-2).  

 
Primary Spermatocyte cell area: 

         The mean area of primary spermatocyte 

of the control group was 143.730um
2
, SD 

27.619 and SEM 5.524. 
         In experimental testis the mean area was 

29.302um
2
, SD 7.728 and SEM 1.546 

The mean area in the recovery group was 
68.828um

2
, SD 9.776 and SEM 1.955.  

         The student t-test showed, statistically 

significant decrease in the mean area of 
primary spermatocyte in experimental and 

recovery groups in comparisons to control 

values (p< 0.001) (Figure-2). 

 

Quantitative Histochemical Results(Table 1) 

Distribution of PAS positive materials in 

seminiferous tubules (%): 
                                                                                                                                            

         The mean area percent of PAS positive 

materials in the seminiferous tubules of 

control rabbits was 13.023, SD 1.956 and 
SEM 0.437. 

         In experimental seminiferous tubules, 

the mean area percent was 8.537, SD 1.705 
and SEM 0.381. 

         In the recovery group, the mean area 

percent was 4.97, SD 1.179 and SEM 0.264. 
The student t-test showed, statistically 

significant decrease in the mean area percent 
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of distribution of PAS positive materials of 

seminiferous tubules in experimental and 

recovery groups in comparisons to control 
values (p< 0.001) (Figure-3). 

 

Optical density of nucleic DNA in 

spermatogonia cells:                                                                                                              
         The mean optical density of DNA in 

spermatogonia of control group rabbits was 

0.285 SD 0.057 and SEM 0.013 

         In experimental group the mean was 

0.424, SD 0.082 and SEM 0.018 

         The mean area in the recovery group 
was 0.377, SD 0.074 and SEM 0.016.  

         The student t-test showed statistically 

significant increase in the mean optical 

density of nucleic DNA of spermatogonia 
affinity to Feulgen stain in experimental and 

recovery groups in comparisons to control 

values (p < 0.001) (Figure-4). 
 

Table -1 Effect of gossypol oral intake on the seminiferous tubules thickness, spermatogonia 

and primary spermatocytes cells areas, PAS positive area percent and 

spermatogonia DNA optical density in the different study groups 
 

  Mean SD SEM t-Test p-value Significance 

Seminiferous tubules thickness (ųm)   

Control 70.126 13.616 2.723   

Experim. 39.282 9.057 1.811 1.67E-11 p<0.001 Decrease 

Recovery 48.576 11.202 2.04 1.70E-07 p<0.001 Decrease 

Spermatogonia cell area (um
2
)   

Control 76.407 17.017 3.403   

Experim. 26.617 4.65 0.93 1.05E-18 p<0.001 Decrease 

Recovery 32.926 7.464 1.627 1.16E-15 p<0.001 Decrease 

Primary spermatocyte cell area (um
2
)   

Control 143.73 27.619 5.524   

Experim. 29.302 7.728 1.546 7.06E-25 p<0.001 Decrease 

Recovery 68.828 9.776 13.023 4.57E-17 p<0.001 Decrease 

PAS materials area percent(%)   

Control 13.023 1.956 0.437   

Experim. 8.537 1.705 0.381 2.56E-09 p<0.001 Decrease 

Recovery 4.97 1.179 0.264 2.90E-18 p<0.001 Decrease 

DNA  affinity (O.D.)   

Control 0.285 0.057 0.013   

Experim. 0.424 0.082 0.018 2.66E-07 p<0.001 Increase 

Recovery 0.377 0.074 0.016 8.40E-05 p<0.001 Increase 

N.B.  1-Number of readings was 20 fields per rabbit  (total 360 readings)    

         2- SD= Standard deviation    SEM= Standard error of mean     t-Test= Student's T test       p-value=Probability  

         3-  O.D.=Optical Density    4-   Statistical comparison was done vs control group data  

         5-   p<0.05 was considered as statistically significance  
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Figure-1 Effect of gossypol oral intake on the 

seminiferous tubules thickness in the 

different study groups 
 

Figure-2 Effect of gossypol oral intake on the 

spermatogonia and primary spermatocytes cells areas 

in the different study groups 

  

 

       

       

       

       

       

       

       

       

       

       

       

       

       

       

Figure-3 Effect of gossypol oral intake on the PAS 

positive area percent in the different study groups 

      Figure-4 Effect of gossypol oral intake on the 

spermatogonia DNA optical density in the different 

study groups 
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Plate – 1 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

1-A A computerized photomicrograph of a section in the liver of control rabbit, showing the normal 

pattern of hepatic. (Hx and E. stain, X100) 

1-B A computerized photomicrograph of a section in the liver of experimental group rabbit, showing 

pinpoints foci of hepatocytes with dark acidophilic cytoplasm and dark condensed nuclei 

(degenerative changes). (Hx and E. stain, X100) 

1-C A computerized photomicrograph of a section in the liver of experimental group rabbit, showing 

hepatocytes with marked intracellular vacuoles and some hepatocytes with coagulative 

necrosis. (Hx and E. stain, X630) 

1-D A computerized photomicrograph of a section in the liver of experimental group rabbit, showing 

dilated blood vessels with perivascular lymphatic aggregations and intravascular leucocytes 

populations. (Hx and E. stain, X630) 

1-E A computerized photomicrograph of a section in the liver of experimental group rabbit, showing 

dilated blood vessels with perivascular lymphatic aggregations and intravascular leucocytes 

populations. (Hx and E. stain, X630) 

1-F A computerized photomicrograph of a section in the liver of recovery group rabbit,  showing 

hepatocytes with marked intracellular vacuoles and some hepatocytes with coagulative 

necrosis. (Hx and E. stain, X630) 
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Plate – 2 
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2-A   A computerized photomicrograph of section in the testis of control rabbit, showing the normal 

pattern of seminiferous tubules and normal organization of germ cells- Sertoli cells 

adhesions. (Hx and E. stain, X400) 

2-B A computerized photomicrograph of section in the testis of experimental group rabbit, showing 

seminiferous tubules with disturbed organization of germ cells- Sertoli cells adhesions and 

dislodged spermatogenic cells. (Hx and E. stain, X400) 

2-C A computerized photomicrograph of section in the testis of experimental group rabbit, showing 

presence of some degenerated seminiferous tubules. (Hx and E. stain, X40) 

2-D A computerized photomicrograph of section in the testis of experimental group rabbit, showing 

seminiferous tubules formed of one row of spermatogenic cells and Sertoli cells with 

vacuolated cytoplasm. (Hx and E. stain, X400) 

2-E A computerized photomicrograph of section in the testis of experimental group rabbit, showing 

seminiferous tubules formed of one row of spermatogenic cells and degenerated 

spermatogenic cells and the presence of multinucleated giant cell intraluminal. (Hx and E. 

stain, X400) 

2-F A computerized photomicrograph of section in the testis of experimental group rabbit, showing 

different spermatogenic cells degenerated and the presence of prominent cellular 

internucleosomal DNA fragmentations in the spermatogonia cells. (Hx and E. stain, X1000) 

2-G A computerized photomicrograph of section in the testis of experimental group rabbit, showing 

different spermatogenic cells and the presence of interstitial leucocytes populations. (Hx and 

E. stain, X1000). 

2-H A computerized photomicrograph of section in the testis of recovery group rabbit, showing 

seminiferous tubules with intraluminal residual bodies. (Hx and E. stain, X400) 
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Plate – 3 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3-A    A computerized photomicrograph of section in the testis of control rabbit, showing the normal 

distribution of PAS positive materials inside the seminiferous tubules and is more prominent in 

the head of sperms (PAS technique, X400). 

3-B A computerized photomicrograph of section in the testis of experimental group rabbit, showing 

decrease of PAS positive materials contents inside the seminiferous tubules (PAS technique, 

X400) 

3-C   A computerized photomicrograph of section in the testis of recovery group rabbit, showing weak 

PAS positive materials concentrations inside the seminiferous tubules. (PAS technique, X400) 

3-D A computerized photomicrograph of section in the testis of control group rabbit, showing DNA 

nucleic acid contents inside the different spermatogenic cells. (Feulgen Technique, X200) 

3-E A computerized photomicrograph of section in the testis of experimental group rabbit, showing an 

increase DNA nucleic acid affinity to stain inside the different spermatogenic cells in 

comparison to control. (Feulgen Technique, X200). 

3-F A computerized photomicrograph of section in the testis of recovery group rabbit, showing an 

increase DNA nucleic acid affinity similar to experimental cells. (Feulgen Technique, X200) 
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Discussion 
         Gossypol, a constituent of cottonseeds, 
displays various drug properties, including 

male antifertility and anticancer. Toxicity is 

shown against the reproductive system, heart, 
and liver. 

         In this study we try to evaluate the 

effect of Gossypol on the liver and testis. 

The present study revealed pinpoints 
degenerative necrosis in hepatocytes with 

perivascular capillary lymphocytic 

aggregations under the effect of oral 
contraceptive therapeutic dose of gossypol for 

9weeks. Also there was a failure to return to 

pre-treatment state. 

         Wang Y, and Lei HP (1987) studied 
the effect of gossypol acetic acid feeding to 

rats caused an increase in the SGPT level, 

decrease the liver concentration of 
cytochrome P-450 and induced marked 

pathological changes of liver cells in the form 

of vacuolization of mitochondria, dilation of 
endoplasmic reticulum and widening of 

perinuclear space as well as proliferation of 

collagen fibers in Disse's spaces. They stated 

that gossypol could bind to microsomal 
protein irreversibly either in the presence or 

absence of NADPH and concluded that 

gossypol acetic acid is capable of causing 
damage to liver cells.  

         Zelski RZ, et al., (1995) evaluated the 

liver of gossypol-treated rats which showed 
periacinar necrosis in acute cases and 

periacinar fibrosis in chronic cases  

         Similar pathological findings was 

observed by Deoras et al (1997), they 
reported that gossypol is a strong hepatotoxic 

agent which can produce severe hepatic 

damage in the form of biliary hyperplasia, 
periportal iron pigments deposition in the 

liver of lambs. They stated that the highest 

gossypol concentrations were found in the 

liver, the heart and testis and at necropsy. The 
livers of the treated rats appeared generally 

pale with distinct pinpoint foci of coagulative 

necrosis.  
Histopathological studies done on gossypol-

treated rats by Akingbemi et al. (1996) 

found, vacuolar degeneration of hepatocytes 
and dilation of the sinusoids in the liver, 

atrophy and leucocytes infiltration of cardiac 

myofibres, vacuolation of the renal 
glomerulus and cellular depletion of the 

spleen and thymus, and ethanol consumption 

had the effect of reducing gossypol toxicity, 

probably by reducing the amount of gossypol 
available for tissue exposure through 

enhanced metabolism and/or clearance from 

the body.  
         Histological and histochemical studies 

on the testis of rabbits in the current study 

showed distortion of spermatogenic cells and 

degenerated in some seminiferous tubules. 
Also there was disturbance of germ cells - 

Sertoli cell organization. Histopathological 

changes were observed, as an intracellular 
vacuolization of Sertoli cells, presence of 

luminal multinucleated giant cells and a 

prominent cellular internucleosomal DNA 
fragmentation was observed in the 

spermatogenic cells.  

         Yan Cheng and Dolores D. (2002): 

reported that Gossypol and lonidamine are 
two compounds known to induce germ cell 

loss from the seminiferous epithelium when 

administered
 
in vivo 

       Fiorini et al (2003), stated that, In the 

testis, Sertoli cells establish intercellular 

junctions that are essential for 
spermatogenesis. Sertoli cells expressed 

typical components of tight (occludin and 

zonula occludens-1), anchoring (N-cadherin) 

and gap (connexin 43) junctions. Testicular 
toxicants (DDT, pentachlorophenol, dieldrin, 

dinitrobenzene, cadmium chloride, cisplatin, 

gossypol, bisphenol A and tert-octylphenol) 
affected intercellular junctions by either 

reducing the amount or inducing aberrant 

intracellular localization of these 

membranous proteins.  
         In against to present findings, Hassan 

et al (2003) reported that in gossypol-treated 

bulls, there was no significant effect on the 
sperm motility, scrotal circumference, or 

Histopathological characteristics of the testes. 
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The deleterious effects of gossypol on the 

morphological characteristics of spermatozoa 

were reversible. Gossypol (8 mg/kg per day 
for 56 days) increased sperm abnormalities 

but the effects were reversible. 

         Cerelli JS, and Johnson L. (1999); 

they concluded that the bull did experience 
significant degeneration of germ cells 

between B spermatogonia and pachytene 

primary spermatocytes, with no subsequent 
loss throughout the rest of spermatogenesis, 

and the gossypol-enriched diet did not further 

enhance germ cell degeneration.  

         Monsees TK et al., (1998) reported that 
Gossypol was found to induce DNA strand 

breaks in rat lymphocytes. Examination of 

cell morphology and DNA fragmentation at 
incubations up to 5 h yielded no evidence that 

DNA strand breaks were occurring due to 

apoptosis. They concluded that gossypol is 
not primarily genotoxic in this cell type, and 

that the DNA breaks observed are secondary 

to cytotoxicity. 

         Waites et al (1998), stated that the 
cessation of clinical studies on gossypol 

because of increased risk in irreversible 

testicular damage and low therapeutic ratio is 
recommended. Their recommendations 

depended upon the studies that conducted in 

China confirm the efficacy of gossypol as a 
male antifertility drug. That paper presents 

the extensive investigations on formal animal 

toxicology and on the recovery of male 

fertility after cessation of gossypol use. 
Studies conducted by the International 

Organization for Chemical Sciences in 

Development showed that 40 of the 70 highly 
purified, novel structural forms of gossypol 

were no more active than gossypol. 

Experiments conducted on Sprague-Dawley 

rats and cynomolgous monkeys confirm that 
gossypol is too toxic to be developed for 

human contraception. Among the side effects 

associated with the use of gossypol, the most 
serious was hypokalemic paralysis. On the 

other hand, studies that examine the risk of 

permanent sterility among healthy 
reproductive males were confirmed by two 

separate studies, which found an incidence of 

25% irreversible sterility. The failure of 

recovery among those who stopped gossypol 

use could be attributed to longer treatment, 
greater total dose of gossypol, smaller 

testicular volume, and elevated follicle 

stimulating hormone concentrations.  

         Zhuang  et al., (1983); evaluated the 
direct effect of gossypol on testicular cells, by 

using primary cultures of rat Leydig and 

Sertoli cells. No alteration in Leydig cell 
survival, morphology, or testosterone 

production was seen during three days of 

culture with up to 3 microgram/ml gossypol. 

With higher concentrations (3 to 7 
microgram/ml) of gossypol, there was a 

reduction in cell survival but no change in 

androgen secretion. In contrast, there was a 
marked change in Sertoli cell morphology 

after five days of gossypol treatment. Large 

vacuoles and electron dense granules 
appeared in the cytoplasm, but these effects 

were reversed within six days of removing 

gossypol from the medium. There was a 

significant decrease in androgen binding 
protein (ABP) secretion by Sertoli cells in the 

presence of gossypol. These results suggest 

that, of the somatic cell types in the testis, the 
Sertoli cells are most sensitive to gossypol. 

         Tung et al (1987); made a study done 

on 16 male volunteers, ages 30-45 years, 
were treated with gossypol 40 mg per week 

for 6-8 years. Their wives never became 

pregnant during the treatment period. 

Gossypol suppressed spermatogenesis, 
prevented sperm maturation, and inhibited 

sperm motility. In 1 case out of 5 tested, the 

testis completely lacked germ cells, some 
spermatocytes remained in 3, and 1 still had 

all types of germ cell intact although the 

number was reduced from that found in 

normal seminiferous tubules. These tubules 
we severely degenerated and their volume 

decreased to less than 1/2 of what is 

considered normal. The basic lamina of the 
tubules thickened and protruded into the 

epithelium. Sertoli cells were highly 

vasculolized, degenerated, and exfoliated into 
lumen. In some cases, the tubules became 

fibrotic. In the cytoplasm of the Sertoli cells, 
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there were vacuoles of different sizes which 

were surrounded by or fused with lysosomes. 

Leydig cells changed in both number and 
size. It would appear that gossypol acts prior 

to or in conjunction with the incorporation of 

selenium into mitochondrial selenoprotein 

and that longterm treatment with gossypol 
affects not only the germ cells but the Sertoli 

and Leydig cells as well.  

         Hoffer AP (1983); studied the effects of 
10, 20 and 30 mg/kg per day of gossypol for 

2-11 weeks on the rat testis. At the light 

microscope level, there were severely 

damaged and entirely normal seminiferous 
tubules adjacent to one another in the same 

section. Affected tubules exhibited 

intraepithelial vacuoles of varying size, 
exfoliation, and atrophy. With the electron 

microscope, the intraepithelial vacuoles were 

found to consist of intercellular spaces and 
intracellular vacuoles occurring primarily, 

though not exclusively, in the Sertoli cells. 

Severely affected Sertoli cells exhibited many 

large vacuoles as well as an overall decrease 
in cytoplasmic ground substance, rough and 

smooth endoplasmic reticulum and Golgi 

apparatus. There was an overall increase in 
the frequency of occurrences of vacuolated 

tubules with time and dose but in no group of 

animals were more than 46% of the tubules 
affected. At the electron microscope level, 

there was production of ultrastructural defects 

exclusively in the mitochondrial sheath of 

Stage 18 and 19 spermatids; these changes 
were evident in small numbers as early as 2 

weeks after 20 mg/kg per day of gossypol and 

increased with dose and time. 
The study concluded that gossypol has a toxic 

effect on the liver and testis of rabbits and 

their toxicity may be more prominent in 

humans. The study recommend restriction of 
uses of cotton seed oil in human uses and 

further study on the possible risk of uses of 

cattle fed on cottonseed meals. 
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الخغيزاث الوجهزيت والهيسخىكيويائيت الكويت علي كبد وخصيت الأرانب البالغت 

 جىسيبىل الداخلت في حزكيب بذرة القطنححج حأثيز حناول هادة ال

 أهيز بسام, ●باسن قطب, *أحود نىرالدين,  *حسن الضىي
 ●وأسـٍىط * اىقاهرة  -ٍِ أقساً اىهستىىىجٍا بطب الأزهــر بٍِْ 

 

ٍتتِ ومتتى  الأ اّتتب اىلاىاتتع ىة استتع لتتادٍر لْتتاوه ٍتتا ة اى ىستتٍلىه  81أجرٌتته هتتلٓ اىة استتع ديتتً دتتة  

اىَ َىدتع الأوىتتً . لتتٌ لقستٌٍ الأ اّتتب اىتً دتتات ٍ َىدتا  ٍتستتاوٌع. اىقطتِ اىةاخيتع يتتً لرمٍتب بتتل ة

واىَ َىدع اىثاٍّتع ٍ َىدتع ل رٌلٍتع واىَ َىدتع اىثاىثتع ٍ َىدتع ّقاهتع  لتٌ أدطتا  . ٍ َىدع ضابطع

ٍ تٌ ٍليقتع يتً 1.05أ اّب اىَ َىدتٍِ اىثاٍّع و اىثاىثع ٍا ة اى ىستٍلىه بتاى ٌ ب ردتع ٌىٍٍتع  ٍقتةا ها 

أسابٍع   9ولٌ لرك أ اّب اىَ َىدع اىثاىثع ىَةة . أسابٍع ٍتصيع  9ٍِ زٌه اىسٌتىُ اىْقً ىَةة  ٍيٍيتر8

 .أخري ىة اسع يترة اىْقاهع

ولتتٌ وبتتر الأ اّتتب وأختتل دٍْتتع ٍتتِ اىنلتتة واىنصتتٍع ول وتتٍر دٍْتتا  تتتَلٍع و تتلاها باىصتتلاا   

 .يٍو اىْتائج أحصائٍااىهٍستىىىجٍع اىَْاسلع وي صها ب هاز ل يٍو اىصى  باىنَلٍىلر ول 

 :وقة أظهر  اىة اسع ٍاٌيً

  ظهى  بلض اىلؤ  اىةبىسٍع ىناٌا ملةٌع ضاٍرة وظهى  حىٌصا  يراغٍع  يً خاٌا أختري

وملىل ظهى  بلض اىت َلا  ىيناٌتا اىيٍَ اوٌتع حتىه الأودٍتع اىةٍىٌتع يتً أ اّتب اىَ َتىدتٍِ 

 .اىثاٍّع و اىثاىثع

  ىي ٍىاّتتا  اىَْىٌتتع ٍتتع ظهتتى أختاه يتتً لْستتٍ   اىناٌتتا ضتتَى  وّقتت  يتتً اىناٌتتا اىْط ٍتتع

 .اىْط ٍع ىي ٍىاّا  اىَْىٌع ٍع خاٌا سا لىىً

 ظهى  بلض اىناٌا اىلَاقع ٍتلة ة الأّىٌع بت ىٌف الأّابٍب اىلرزٌع. 

  ظهى  لاٍرا  باى اٍض اىْىوي ىناٌا اىْط ٍع اىَلطْع ىلأّابٍب اىلرزٌع. 

 ٍستاحا  , ً ستَل اىناٌتا اىْط ٍتع اىَلطْتع ىلأّابٍتب اىلرزٌتعظهى  ّق  وو  لاىتع أحصتائٍع يت

 .بلض اىناٌا اىْط ٍع

 ظهى  ّق  وو  لاىع أحصائٍع يً ّسلع اىَساحا  اىقابيع ىصلاع اىشٍف ىلأّابٍب اىلرزٌع. 

  ظهى  زٌا ة وو  لاىع أحصائٍع يً  اىنثايع اىوىئٍع ىي اٍض اىْتىوي باىناٌتا اىْط ٍتع اىَلطْتع

 .رزٌعىلأّابٍب اىل

  أسابٍع  9دةً  جىع اىتاٍٍرا  اىَ هرٌع اىى طلٍلتها بلة لىقف لْاوه ٍا ة اى ىسٍلىه ىَةة. 

وّستْج ٍِ اىة اسع ديً وجى  لاٍٍرا  ٍ هرٌتع وا  أضترا  باىاتع ديتً ملتة وخصتٍع الأ اّتب ل ته 

ع وا  ياديٍتع لادٍر لْاوه ٍا ة اى ىسٍلىه اىةاخيتع يتً لرمٍتب بتل ة اىقطتِ وأُ هتلٓ اىتاٍٍترا  اىَ هرٌت

 .أملر ديً الأّساُ

ولْصر اىة استع ديتً ل ْتب لْتاوه زٌته بتل ة اىقطتِ بنثترة ىلأستتنةاً الا ٍتً وأجترا    استا  ديتً 

 .    لادٍر لْاوه اىي ىً اىتً لتالي ديً بل ة اىقطِ ديً   ع الأّساُ


