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ABSTRACT

The effects of gossypol on liveweight of teddy male goats were studied. Nine teddy male goats were
randomly divided into three equal groups A, B and C. Animals in all groups were fed concentrate ration
without cottonseed cakes at the rate of 3% of their liveweight for a period of 30 days and it was named as
pre-treatment period. Just after the completion of this period, animals in group A were fed control ration
(without gossypol), those in group B were fed ration which contained unboiled cottonseed cakes as a source
of free and bound gossypol, while animals in group C were given ration containing cottonseed cakes
boiled at 100°C for 1 hour as a source of bound gossypol. These experimental rations were fed to animals
of respective groups at the rate of 2% of their liveweight for a period of 90 days. This period was named as
treatment period. Immediately after the termination of treatment period, the right testis of each
experimental animal was removed surgically for an other study to record the effects of gossypol on
histology of testes. Animals in all groups were fed ration without cottonseed cakes (without gossypol) at
the rate of 3% of their liveweight for a period of 120 days. This period was named as withdrawal period.
The first 30 days of it was named as post-operational rest period, during which liveweight measurements
were not recorded while during next 90 days, liveweight measurements-of all the experimental animals
were recorded. The mean (+ SE) values for liveweight (kg) of teddy male goats at the conclusion of pre-
treatment period in groups A, B and C were 26.61 + 0.33, 26.33 + 0.33 and 26.52 + 0.18, respectively.
These values at the termination of treatment period in groups A, B and C were 28.22 + 0.18, 28.25 + 0.18,
and 28.23 + 0.18, respectively. Statistical analysis revealed non-significant differences in the liveweight of
male goats fed diets containing unboiled or boiled cottonseed cakes compared with those in control group.
At the conclusion of withdrawal period the mean (+SE) values for liveweight (kg) of teddy male goats in
groups A, B and C were 30.24 = 0.20, 29.73 + 0.20 and 30.37 + 0.20, respectively. Statistical analysis
revealed non-significant differences in the liveweight of male goats of groups A and B and groups A and C
while these differences in liveweight of male goats of groups B and C were significant (P<0.05). It may be
due to the residual effect of previously fed gossypol. 3
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INTRODUCTION

Gossypol is a yellow pigment, toxic in nature,
found in various parts of the cotton plants, including
seeds, of the genus Gossypium (Adams et al., 1960).
There are conflicting reports regarding the effects of
gossypol on the growth and liveweight in different
species of animals. Chase er al. (1989) reported that
feeding of diets contaiing gossypol at the rate of 600
ppm or more in diet adversely affected growth of
Brahman bulls. However, Stahnke (1986) observed no

adverse effect on the liveweight of Brangus bulls fed
gossypol containing ration for 60 days.

Cottonseeds and their by-products, e.g. cottonseed
cakes (CSC) and cottonseed meals (CM), being an
inexpensive and rich source of high quality protein,
have been used extensively for supplementing dairy
animals’ rations to increase fat and milk production in
these animals (Ahmad, 1993). Cottonseed cakes contain
0.28 + 0.02 per cent free and 1.44 = 0.04 per ceit total
gossypol (Zahid, 2002). The present study was,
therefore, carried out to determine the adverse effects of
gossypol on liveweight of teddy male goats.



MATERIALS AND METHODS

In the present study, nine healthy (10 —11 months
of age) teddy male goats were used. The animals were
randomly divided into three groups A, B and C, with
three animals in each group. Animals in all groups were
kept under the same managemental and environmental
conditions. Animals in all groups were fed concentrate
ration without cottonseed cakes at the rate of 3% of
their liveweight for a period of 30 days, in addition to
good quality chaffed seasonal green fodder and clean
water ad libitum. This period was named as pre-
treatment period. Just after the completion of this
period, animals were fed experimental rations. Animals
in group A were fed control ration (without gossypol),
those in group B were fed ration which contained
unboiled cottonseed cakes as a source of free and bound
gossypol (620 and 1750 ppm respectively), while
animals in group C were given ration containing
cottonseed cakes boiled at 100°C for 1 Hour as a source
of bound gossypol (2370 ppm). These rations were fed
to animals of respective groups at the rate of 3% of
their liveweight for a period of 90 days, in addition to
good quality chaffed seasonal green fodder and clean
water ad libitum. During pre-experiment and the
treatment period, liveweight measurements of all the
experimental animals were recorded weekly using a
portable weighing scale.

Immediately after the termination of treatment
period, the right testis of each experimental animal was
removed surgically for an other study. to record the
effects of gossypol on histology of testes of teddy male
goats. Animals in all groups were fed ration without
cottonseed cakes (without gossypol) at the rate of 3% of
their liveweight for a period of 120 days, in addition to
good quality chaffed seasonal green fodder and clean
water ad libitum. This period was named as withdrawal
period. The first 30 days of this perioi was named as
post-operational rest period, during which liveweight
measurements were not recorded while during next 90
days, liveweight measurements of all the experimental
animals were recorded. The reversible effects of
gossypol on liveweight of teddy male goats were
studied. Statistical analysis was performed using
analysis of variance (ANOVA) technique (Steel and
Torrie, 1984) under completely randomised design. For
this purpose, general linear model (GLM) procedure
under SAS computer programme (SAS, 1990) was
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adopted. Least significant difference (LSD) test was
used for comparison of means (Steel and Torrie, 1984).

RESULTS AND DISCUSSION

At the completion of pre-experimental period of
the study, the mean (+SE) values for liveweight were
26.61 +0.33,26.83 + 0.83 and 26.52 + 0.33 kg for male
goats of groups A, B and C, respectively (Table-1), the
difference was non significant. At the conclusion of the
treatment period, the highest values of liveweight
(28.25 + 0.18 kg) were noted in male goats of group B
fed diet containing unboiled cottonseed cakes and the
lowest (28.22 + 0.18 kg) in male goats of control group,
the difference was, however, non-significant. During
the withdrawal period, the highest values of live weight
(30°%7 + 0.20 kg) were observed in male goats of group
C. previously fed diet containing boiled cottonseed
cakes while the lowest (29.73 + 0.20 kg) in the male
goats of group B previously fed diet containing
unboiled cottonseed cakes. Statistical analysis of the
data revealed that liveweight of male goats of group B
was significantly (P<0.05) lower than that of animals of
group C. However, it did not differ from the liveweight
of animals of the control group.

Monthwise grouping of the data indicated that the
body weight of bucks increased significantly (P<0.05)
from the first to the third month of the treatment period
and from the fifth to the seventh month of the
withdrawal period. However, this trend was noted in
animals of all groups including control. The results on
the liveweight indicated that boiled or unboiled CSC |
did not affect this parameter in male goats. However,
previously fed ration containing both (free and bound)
forms of gossypol showed its residual effect during
withdrawal period of study.

Information on the effects of gossypol feeding on |
liveweight of teddy male goats and other species of ;
goats is scanty. However, in a study Zahid et al ;
(2002a) reported that feeding of gossypol adversely
affected the spermatogenic tissue in teddy male goats. |
The findings of the present study are not in agreement |
with the results recorded by these workers. In a |
subsequent study Zahid er al. (2002b) reported that
feeding of diets containing gossypol did not show any |
effect on weight of testes and epididymidies in teddy

bucks. The results of these workers are in line with the
: :
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Table1. Effect of feeding gossypol on liveweight (mean +SE) of teddy male goats
Periods of the study Months Liveweight of teddy male goats (kg)
of the study
Group A Group B Group C
Pre-treatment period 0 26.61+033 26.83+0.33 26.52 +0.33
Treatment period 1 27.48 + 0.33° 27.70+0.33° 27.39+0.33"
2 28.22 +0.33% 28.27 +0.33% 28.31 £0.33*
3 28.96 + 0.29° 28.79 +0.29° 28.99 + 0.29°
Overall 28.22+0.18* 2825+ 0.18" 2823 +0.18
Withdrawal period 5 29.51+0.35° 2912 +0.35° 2957 + 0.35°
6 30.04 +0.35 29.66 +0.35% 30.33 +0.35™
7 31.19 + 0.34° 30.40 £ 0.31° 31.21+0.31°
Overall 30.24 +0.20"° 29.73 + 0.20° 30.37 + 0.20"

A = Animals were fed#8tion (without gossypol) during the treatment period.

B = Animals were fed ration containing unboiled cottonseed cakes (combination of free and bound

gossypol) during the treatment period.

C = Animals were fed ration containing boiled cottonseed cakes at 100°C for 1 hour (bound gossypol

only) during the treatment period.

Values bearing different small letters in the same column for each period differ significantly (P<0.05)
and values bearing different capital letters in the same column or row also differ significantly (P<0.05),
while values with no superscript in the same column or row for each period differ non-significantly.

findings of present study. Chase et al. (1989) reported
that feeding of gossypol at the rate of 600 ppm or more
in diet adversely affected growth rate of Brahman bulls.
Similarly, Lin et al. (1992) recorded a reduction in the
liveweight of mature rats treated with gossypol. The
results of present study are not in line with the findings
of these workers. Many other workers (Kalla e al.,
1981; Stahnke, 1986; Jimenez er al., 1989; Singh and
Rath, 1990 and Akhtar, 1997) reported non-significant
effect of gossypol feeding on liveweight of rats,
Brangus bulls, Holstein bulls, mice and Nili-Ravi
buffalo bulls, respectively. The results of present study
are in agreement with the findings of these workers.

It was concluded that 90-days period of treatment
was not sufficient for the gossypol to show its effects.
Further studies to assess the effects of gossypol on
liveweight, are suggested and advised for longer
duration of about 12 months. Although gossypol did not
affect the liveweight of male goats in the present study
but keeping in view the findings of the previous studies
it may be concluded that indiscriminate use of diets
containing gossypol should not be encouraged in dairy
animals.

REFERENCES

Adams, R., T.A. Geissman and ].D. Edwards, 1960.
Gossypol, a pigment of cottonseed. Chem. Rev,,
60: 555-574.

Ahmad, M.K., 1993. Few cheaper and balanced rations
for animals. Livestock Production Research Institute,
Bahadarnagar, Okara. Pakistan.

Akhtar, N., 1997. Effect of cottonseed (gossypol) on the
reproductive performance of male and female
buffaloes. Ph.D. Thesis, Univ. Agri., Faisalabad,
Pakistan.

Chase, C.C. Jr., P. Bastidas, J.L. Ruttle, C.R. Long and
R.D. Randel, 1989. Reproductive development and
function of Brahman bulls fed diets containing
gossypol: Growth and semen parameters near
puberty. J. Anim. Sci., 67(Suppl. 1): 368.

Jimenez, D.A., J.E. Chandler, R.W. Adkinson, W.A.
Nipper, A. Baham and A.M. Saxton, 1989. Effect
of feeding gossypol in cottonseed meal on growth,
semen quality and spermatogenesis of yearling
Holstein bulls. J. Dairy Sci., 72: 1866-1875.



Kalla, N.R., M. Vasudev and G. Arora, 1981. Studies
on the male antifertility agent gossypol acetic acid.
I1l. Effect of gossypol acetic acid on rat testis.
Andrologia, 13: 242-249,

Lin, Y.C, Y.C. Hu, C.J.G. Chang, P.P. Moh and S.K.
Kulp, 1992. Transfer of 3H-gossypol to neonatal
rats via milk of nursing dams. Life. Sci., 51: 1657-
1665.

SAS, 1990. SAS/STAT User's Guide (Release 6.04). SAS
Inst., Inc., Carry, NC. ;

Singh, S. K. and S.K. Rath, 1990. Histological changes
in the mouse testis after treatment with gossypol
tetra-acetic acid. Arch. Histol. Cytol., 53: 393-396.

Stahnke, C.R., 1986. Effects of gossypol on scrotal
circumference and semen quality of crossbred
bulls. M.S. Thesis. New Mexico State University,
Las Cruces, NM, pp. 1-39.

Pakistan Vet. J., 23(1): 200}

Steel, R.G.D. and J.H. Torrie, 1984, Principles and
Procedures of Statistics. McGraw-Hill Book Co.
Inc., New York, USA.

Zahid, I. A., L.A. Lodhi, N. Rehman and M. S
Akhtar, 2002a. Effects of gossypol on micrometry
of testes of teddy male goats. Pakistan Vet. J., 22
101-104

Zahid, 1. A, L.A. Lodhi and N. Rehman, 2002b. Effec
of diet containing gossypol on testicular biometry
of teddy bucks. J. Anim. Plant Sci., 12: 45-46

Zahid, 1. A. 2002, Studies on the effects of diets
containing gossypol on testes of adult teddy buck
Ph.D. Thesis (unpublished) Department of Anima
Reproduction, University of Agriculture, Faisalabad



