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The effects of tamoxifen (TAM) antiestrogen dose as well as protein and energy content in
feed on stimulation of the reproductive system development in meat type cocks were studied.
The experiment was conducted on males of the Dominant White Cornish chicken breed. The
optimum TAM dose for stimulation of reproductive system development was at the level of 5
mg per kg body weight. The effects of TAM administration on the following traits were
investigated: body weight, breast muscle thickness, age at sexual maturity, egg fertilization
and hatchability. No effect of TAM on breast muscle thickness was found. It was also noted
that semen obtained from 11 to 12 week old males of the Dominant White Cornish breed could
be used successfully in the insemination of females.
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It is known that the main physiological functions
of the reproductive organs of male chicken (testes
activity and semen production) are affected by
many factors: age, photoperiod, season, nutrition,
diurnal rhythm, management system (cage vs.
floor), inheritance, health status (disease), individ-
ual variability and other factors.

It is crucial for males to reach a minimum body
weight typical for a given breed, strain or type of
performance (DUNN & SHARP 1992), however, no
clear relationships resulting from the composition
of diet have been observed (ZHANG et al. 1999).
On the other hand, photoperiod (daylight length)
has the greatest effect on sexual maturity in do-
mestic birds. (SAUVEUR & REVIERS, 1988). Nu-
merous studies have confirmed a substantial effect
of the lighting programme during rearing on the
trait in question. REVIERS (1975) reported that ex-
tension of the lighting programme at 8 weeks of
age from 8 to 16 hours per day resulted in an accel-
eration of sexual maturity in meat type cocks. It
was reached between 15 and 18 weeks of age, i.e 6
to 8 weeks earlier in comparison with the control
group. On the other hand, the application of an ex-
tended lighting programme at younger (4wk) or

older (14-20 wk) birds had no effect on the com-
mencement of sexual maturity in meat type cocks.
Similarly, constant lighting for 16 h stimulated
faster testes growth in comparison with a control
under an 8 h lighting programme per day. Intensity
and wave length are among other light-triggered
factors influencing sexual maturity in birds (OSOL
et al. 1984).

Recently, studies have been conducted on vari-
ous antiestrogen compounds used for the control
of physiological processes. Clomiphen (CLM) and
tamoxifen (TAM), selective estrogens receptor
modulators-SERMs, have been used in poultry
most frequently. Reports have been published on
the effects of these preparations on birds at various
ages, for example during the first days of embryo
development (ROZENBOIM et al. 1990b) or even at
42 to 90 days of age (ROSENSTRAUCH et al. 1986).
The application of CLM and TAM at various fre-
quencies has been examined, e.g. from every sec-
ond or third day (ZEMAN et al. 1989) until eight
weeks (ROSENSTRAUCH et al. 1986); Various ad-
ministration techniques were also studied: in ovo
(ROZENBOIM et al. 1990b), per os in gelatine cap-
sules (BEDNARCZYK & DOBALOVA 1990), intra-



muscular injection (LEITNER et al. 1996). as well
as the use of different preparation doses, e.g. 0.5;
1.0; 5.0; 10.0 or even 25 mg per kg of body weight.

Most frequently light laying type birds were
used in studies on acceleration of sexual maturity
in males (ROZENBOIM et al. 1990b). These birds
are characterized by a high level of reproductive
traits and have never been selected for negatively
correlated meat traits (PINGEL 1990).

An earlier study (LISOWSKI et al. 2003) on the
influence of TAM on testosterone level in blood
and testes tissue development has shown that
stimulation of the reproductive system in heavy
meat type males of the dominant white Cornish
breed selected for high body weight and growth
rate is possible. More advanced testes tissue devel-
opment as a result of a dosage effect of TAM in this
experiment wasn’t eqiuvalent to earlier sexual ma-
turity and production of better quality semen al-
lowing for successful insemination and embryo
development.

The purpose of this study was to evaluate the ef-
fect of TAM dose on rearing and sexual maturity in
meat type cocks. The effects of the nutrition regi-
men (feed protein level) on the studied traits were
also examined.

Material and Methods

Experiments were carried out on 105 cocks of
the Dominant White Cornish breed, strain CE-2,
from the Institute of Animal Husbandry, Poultry
Research Division, Zakrzewo n. Poznañ, Poland.
The design of the experiment is presented in Table 1.

Birds were kept in cages under a 24 h continuous
lighting programme of 15 lux intensity. In the ex-
periment (see Table 1) two isoenergy diets of dif-
ferent protein content were used. The A and the
control (TAM 0) groups were given feed of 19.1%
protein content during their first 6 weeks of age
and 16.6% protein content from the 7th week on-
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Table 1

Design of the experiment

Group Control
(TAM 0) TAM 1 TAM 5 TAM 10

Tamoxifen dose (mg/kg body weight) 0 1 5 10

Bird’s nutrition scheme

A A B A B A B

Rearing period up to
6 weeks of age

ME (MJ/kg) 12.13 12.13 12.13 12.13 12.13 12.13 12.13

C. Protein (%) 19.1 19.1 21.0 19.1 21.0 19.1 21.0

Table 2

Significance of differences among groups in body weight of males

Weeks

6 7 8 9 10 11 12

Group 3 4 5 6 7 2 3 4 5 6 7 3 4 5 6 7 3 4 5 6 7 3 4 5 6 7 4 5 6 7 6 7

1 * * ** * * * ** * * ** ** * ** * ** ** * ** ** ** * * **

2 * – ** ** ** ** ** ** ** * ** * *

3 – * – – * – –

4 – – – – – –

5 – ** – ** – ** – ** – ** * – *

1-group TAM 1A, 2-group TAM 1B, 3-group TAM 5A, 4-group TAM 5B, 5-group TAM 10A, 6-group TAM 10B, 7- TAM 0
(control group).
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Fig. 2. Percentage of males producing semen at various age. Note: means signed by the different letters in columns differ
significantly: a – P�0.05; A – P�0.01.

a

b

a

a

a

B

a

Ab

B

a

B

b

a

b

a

a

0 10 20 30 40 50 60 70 80 90 100

TAM 1A

TAM 5A

TAM 10A

TAM 1B

TAM 5B

TAM 10B

g
ro

u
p

%

12 week

11 week

10 week

9 week

8 week

Fig. 1. Body weight of males treated with different dose of tamoxifen.



wards. Group B was fed a diet of 21% protein con-
tent for the first 6 weeks of age and 19.1% protein
from the 7th week onwards. Tamoxifen (SERVA)
was administered to birds per os in the form of di-
hydrocitrate containing around 65% pure sub-
stance. Doses of tamoxifen of 1, 5 and 10 mg/kg
body weight were used.

Tamoxifen doses were administrated every 48 h
from two up to 12 weeks of age and dose size was
estimated once a week on the basis of current body
weight and the anticipated body weight at the end
of the given week. All cocks were assessed taking
into account the following traits: body weight (de-
termined once a week), and breast muscle thick-
ness by using a needle probe (BOCHNO et al. 1988)
at 42 days of age.

From 8 weeks onwards the cocks were massaged
abdominal massage to get the birds accustomed to
semen secretion. In this way an individual assess-
ment of sexual maturity of each cock (the lack or
presence of semen on a zero-one scale) could be
estimated. Semen quality was also evaluated in
vivo after insemination of 36 hens from pure strain
CE-2. The percent of egg fertilization, hatchability
from the egg set and from the eggs fertilized were
calculated.

The data pertaining to body weight and breast
muscle thickness were subjected to two-factorial
analysis of variance with interaction. The signifi-
cance of differences among groups of birds was
verified by using Student’s t-test (OKTABA 1980).
The significance of differences among percentage
values concerning the number of cocks which se-

creted semen, egg fertilization, hatchability of the
egg set and fertilization was assessed by the use of
the �

2 test (LUNGHIN & LANDY 1976).

Results and Discussion

Cock body weight and differences among ex-
perimental groups are presented in Figure 1 and
Table 2. Between the second and fifth week of age
no statistically significant effect of TAM dose
(mg/kg b.w.) on cock body weight was noted in
TAM 1 (groups 1A and 1B); TAM 5 (groups 5A
and 5B); and TAM 10 (groups 10A and 10B). Over
this growing period the birds gained from 156 to
892 g (group TAM 1B) or from 158 to 955 g (group
TAM 5A).

Beginning from the sixth week of age, however,
statistically higher body weight (b.w.) was ob-
served in birds fed on a diet containing higher
doses of TAM (5 and 10 mg/kg b.w.) in compari-
son with birds given the lowest TAM dose (1
mg/kg b.w.) which resulted in body weight differ-
ences in birds from TAM groups 5 and 10. For
example at 12 weeks of age their body weight
ranged from 2,831 to 3,250 g, whereas those from
TAM group 1 from 2,684 to 2,812 g on average. In
this study no significant interaction between the
two experimental factors (TAM, protein content)
on cock body weight was observed. It was also
found that none of the examined experimental fac-
tors significantly influenced breast muscle thick-
ness (data are not given).

Table 3

Reproduction results of males treated with different dose of tamoxifen. Note: means signed
by the different letters in columns differ significantly: a – P�0.05; A – P�0.01. (within a
weeks)

Group Number of eggs set Fertility (%)
Percentage of chicks:

In ratio to eggs set In ratio to fertile eggs

11 week

TAM 1
(TAM 1A + TAM 1B) 18 16.6 Aa 11.1 Aa 66.6

TAM 5A 15 53.3 b 46.6 b 87.5

TAM 5B 16 43.8 31.3 71.4

TAM 10
(TAM 10A + TAM 10B)

22 77.2 B 63.6 B 82.3

12 week

TAM 1
(TAM 1A + TAM 1B)

42 54.8 a 50.0 a 91.3

TAM 5A 42 76.2 b 76.2 Ab 100.0 a

TAM 5B 38 60.5 47.4 Ba 78.3 b

TAM 10
(TAM 10A + TAM 10B)

43 74.4 b 74.4 b 100.0 a
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In meat type birds, the body weight is the princi-
pal selection criterion since the level of this feature
in a breeding stock determines its formation in
commercial stock (broilers) significantly. The dif-
ferentiated effect of TAM on bird body weight has
been reported in the literature since some authors
have not observed any significant effect of anties-
trogens on this trait (LEITNER et al. 1996). How-
ever, others noted either positive (ZEMAN et al.
1989; ROSENSTRAUCH et al. 1986) or negative ef-
fects (ROZENBOIM et al. 1990a) on bird body weight.

It seems that these different experimental find-
ings may be caused by SERMs properties which
have antagonistic effects on estrogens in certain
tissues or imitate those hormones in others
(PATTERSON 1981). ROBINZON et al. (1984) dem-
onstrated that in males of light laying strains, in-
jection of synthetic estrogens resulted in four
times higher blood testosterone content and sub-
stantial obesity at 270 days of age. The injection of
testosterone in the same breed of males reduced
their obesity (SNAPIR et al. 1983) whereas in fe-
males, similarly as in meat type chicken of both
sexes, testosterone had no effect on obesity level
(ROBINZON et al. 1987). IRISAWA et al. (1990)
conducted a study on mice and found that body
weight reduction under the effect of SERMs was
dependent on the age of the treated males and de-
creased with animal age.

Figure 2 presents percentage data of cocks that
produced semen at various ages. The first semen
was obtained from birds at eight weeks of age. The
highest percentage of cocks producing semen over
the period from the 8 th until the 12 th week of age
was noted in group 5A. The birds of the control
group – TAM 0 are not shown in Figure 2 since
none had produced semen. At the 12th week of
age, sixty percent of cocks produced semen.
ROZENBOIM et al. (1990b) reported that seventy
percent of White Leghorn males produced semen
during their 10th week of age. This difference was
probably caused by the age of sexual maturity, i. e.
20 week in light birds (White Leghorn) and about
24 weeks in heavy birds (Dominant White Cor-
nish).

In Table 3 the hatchability of eggs laid by hens
inseminated with semen from 11 and 12 week old
cocks is presented. Because of the results obtained
earlier (% of cocks that delivered semen), and the
relatively low quantity of collected semen, the ex-
perimental groups TAM 1A and TAM 1B as well
as TAM 10A and TAM 10B are presented to-
gether. The highest fertilization (77.2%) was
noted in eggs from hens inseminated with semen
produced by 11 week old cocks of the TAM 10
group, whereas the lowest (16.6%) was from the
TAM 1 group. Hatchability from egg set was
found highest (63.6%) in group TAM 10 while

lowest (11.1%) in group TAM 1. On the other
hand, the highest hatchability from the fertilized
eggs was observed in group 5A (87.5%) and the
lowest in group TAM 1 (66.6%). If semen col-
lected from cocks at 12 weeks of age was used in
insemination, the best fertility was noted in group
TAM 5A (76.2%) and the poorest in group TAM 1
(54.8%). The following hatchability levels from
the fertilized eggs were found: 100% in groups
TAM 5A and TAM 10; 91.3% in group TAM 1 and
78.3% in group TAM 5B.

Results of this study concerning fertilization and
hatchability confirm the previous study in turkey
and Muskovy Ducks (ROZENBOIM et al. 1990a)
where the optimum dose of tamoxifen for the ac-
celeration of sexual maturity in poultry males was
5 mg per kg body weight. The comparison of
groups in which males obtained the same dose of
tamoxifen but in different feed showed the benefi-
cial influence of the reduction of protein and en-
ergy content on sexual maturity. The positive
influence of protein reduction in the diet on semen
production by males of meat type has been de-
scribed by ZHANG et al. (1999).

The experimental findings of this study indicate
that it is possible to obtain and successfully use the
semen of 11 and 12 week old White Dominant
Cornish cocks in insemination. The optimum dose
of tamoxifen for stimulation of the reproductive
organs in these birds from the 2nd to 11th week of
age was found to be 5 mg per kg body weight. This
indicates a possibility for the development of a
breeding programme in broiler breeders where the
best males could be used in reproduction as early
as a few weeks, just after meatiness performance
evaluation. In this way the length of time between
subsequent generations is decreased and breeding
effect is increased.
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