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Abstract

A total of 1528 Gimmizah chicks were used in the present study
and divided into four main groups: A, B, C and D according to age to in-
vestigate the response of birds to tamoxifen (TAM) injection at doses of
0,0.5,5.0 and 10.0 mg/kg.Bw. Group A started receiving TAM injections
at the age of one week, meanwhile, the other three groups B,C and D
started TAM injections at the age of 5,9 and 13 weeks consequently. In-
jections were applied intraperitoneally once each three days for six suc-
cessive weeks.

Experimental results indicated that testes and oviduct relative
weights were significantly increased due to TAM injections at doses of
0.5 mg, and 10 mg respectively, in group (A), but ovarian relative
weights were not significantly affected with TAM injections.

No significant differences in plasma total lipids could be detected
due to doses or sex of birds at the age of one week, but, TAM injection
significantly increased plasma total lipids in group (C) and TAM 5 mg in
group (B). In all groups plasma cholesterol and total lipids levels in fe-
males were higher than males.

TAM injection at any dose had not significant effect on estradiol
levels. Plasma testosterone was significantly by reduced due to TAM 0.5
mg in groups (A and B), but, all TAM doses significantly increased plasma
testosterone levels in group (D). TAM doses applied had not significantly
affected spermatogensis in males, while, viability in TAM doses were sig-
nificantly lower than control in group (A). Moreover, vitality was in-
creased significantly due to TAM5 mg in group (D). Chicks weight at
hatch was the only trait that significantly by varied in groups (A and C),
but, no significant differences among treatment could be detected for
fertility, hatchability, pipped, late dead and early dead percentages.

INTRODUCTION

Tamoxifen (TAM) trans is the isomer of a triphenylethylene that has a wide spec-
trum of activity in animals, and differs from species to species ranging from pure antag-
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onist activity to full oestrogen agonist (Patterson, 1981).

In the chicken oviduct, TAM was characterized by a pure antioestrogen when giv-
en at a dose ranging from 1 to 10 mg/kg.B.W. (Sutherland, 1981). Administration of
TAM to two-week old WL females at doses of 0.1 and 10 mg/Kg.B.W. caused a preco-
cious increase in plasma oestrogen and androgen, and suppressed adiposity in a dose-
related manner. Low doses of TAM enhanced gonadotropic activity and egg laying, but,
the antioestrogenic effect depressed development of the gonadal system, suppressing
egg production when high doses were administered (Jaccoby et al.,, 1992). In Juvenile
male broiler chicks, TAM given at doses of 1 or 10 mg/kg increased the weight of the
testes, and advanced spermatogenesis and the response was dose-dependent (Rozen-
boim et al., 1986). In White Leghorn (WL) male chicks TAM induced the production of
semen that yielded normal offspring as early as 9 wks of age (Rozenboim et al., 1988).
However, while administration of low doses of TAM to WL male chicks enhanced testes
growth, increased plasma testosterone concentration and caused precocious semen
production and sexual activity, high doses of TAM produced contrary results (Rozen-
boim et al., 1989)..Based on these findings it was suggested that TAM has both anti-
oestrogenic and oestrogenic effects on WL male, depending on the dose administered
(Rozenboim et al., 1989).

In the light of this contradiction, experiments reported herein were mainly de-
signed to investigate thoroughly the different responses of both male and female
chicks to in vivo TAM injections when given in different doses at different ages.

MATERIALS AND METHODS

A total of 1528 day-old Gimmizah chicks were used in the present study to in-
vestigate the response of birds to TAM intraperitoneal injection in different doses at
different ages. Birds were divided into four main groups; the first group (A) started re-
ceiving TAM injections at the age of one week, meanwhile, the second (B), the third (C)
and the fourth (D) groups started TAM injections at the age of 5,9 and 13 wks, respec-
tively. Within each group, birds were further divided into four subgroups; 1,2,3 and 4,
with two replicates each, according to the doses applied. The 13t subgroup served con-
trol and received a single 0.2 mi corn-oil injection (TAMO), while, the ond 3 and 4th
subgroups received 0.2 ml. Corn-oil injections containing 0.5 mg TAM/kg B.W
(TAMO.5), 5.0 mg TAM/kg B.W. (TAM5) and 10 mg TAM/kg. B.W. (TAM10), respec-
tively. Injections were applied intraperitoneally, once each three days for six successive
weeks. Number of birds was 50 chicks for the first three groups and 41 chicks for the
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fourth one. All chicks were reared in floor pens under the same hygienic and managerial
conditions and fed on commercial rations throughout the different stages where a
starter ration containing 18.15% CP and 2855 Kcal/lkg ME was offered from hatch to
10 wks of age, a grower ration containing 14.64% CP and 2783 Kcal/kg ME from 10-
20 wks of age and a layer ration of 15.77% CP and 2714 Kcal ME thereafter. At the
end of six weeks of TAM injections, six birds (3 males and 3 femaies) from each dose
were randomly chosen and slaughtered, then, testes, ovaries and oviducts were careful-
ly removed and weighed. Blood samples were collected individually in heparinized tubes,
and plasma separated to determine total lipids (Frings et al, 1972) and cholesterol
(Richmont, (1973), while, plasma testosterone and estradiol were determined using ra-
dioimmunoassay technique (Diagnostic Products Corp., USA).

During the period from 19 to 29 wks of age, semen was collected from five
males/dose by the abdominal massage technique (Burrows and Quinn, 1937) to study
the effect of TAM treatments on semen quality (ejaculate volume, concentration of
spermatozoa, vitality and viability).

At the age of 40 wks, a representative sample of eggs were collected from each
treatment to investigate the effect of TAM doses on hatching traits.

Data obtained were statistically analyzed according to SAS (1985). The signifi-
cant differences between mean values were determined by using Duncan's Multiple
Range test (Duncan, 1955).

RESULTS AND DISCUSSION
1. Testes relative weight

Results regarding the effect of TAM at different ages on testes relative weight
as percentage of live body weight are shown in Table 1. After six wks of TAM adminis-
tration since the age of one week, testes relative weight was significantly increased
due to TAM injections at doses of 0.5 mg. Groups received the larger doses did not dif-
fer significantly from the control.

When TAM treatments were applied during the period from 5 to 11 weeks of
age, testes relative weight increased from 8-folds to 11-folds. However, due to the
fact that, only three birds per group were examined besides the great standard error
resulting from great variation within each group, the apparent differences observed
were not significant. In group C, where TAM treatments started at the age of 9 wk no
significant differences due to TAM injections could be observed. However, an apparent
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increase in testes relative weight reaching about 22% of control was observed with the
middle dose of TAM, 5 mg. The opposite was true with the largest dose, 10 mg, which
caused an apparent decrease of about 42.6% of control value.

When TAM treatments were delayed to start at the age of 13 weeks, all doses
applied increased testes weight. The effect was greatest for the small doses 0.5 mg
and 5 mg in which the increase was about 35% and 36% of control, respectively.

The observed increase in testes weight in the present study agrees with the re-
sults obtained by Rozenboin et al. (1993) who showed that TAM administration caused
precocious maturation of the gonadal-pituitary axis in male chicks. Within a week of
TAM administration hypothatamic GnRH-I content increased to a higher value than that
of the control birds. This effect of TAM suggests that the hypothalamus is a primary
target site for the antioestrogen in the induction of precocious puberty.

2. Ovary and oviduct relative weights

Records of ovarian relative weight as percentage of live body weight as influ-
enced by TAM treatments are presented in Table 2. Application of TAM administration
as early as the age of one week did not significantly affect ovarian relative weight (Ta-
ble 2). However, an apparent increase of about 33% and an equal decrease were ob-
served in case of TAM 10 and TAM 5, respectively. Delaying the onset of TAM treat-
ments to the age of five weeks resulted in decreased ovarian weight specially in case of
TAM 10 where ovarian weight was reduced by 50% of control records. However, statis-
tical analysis could not reveai any significance. When TAM injections started at the age
of nine weeks, ovarian weight increased to reach about 800%, 500% and 200% of con-
trol values due to TAM doses 0.5 mg, 5 mg and 10 mg respectively. However, inspite
of these apparent great figures, differences among groups were statistically insignifi-
cant. When TAM doses were applied later at the age of 13 weeks, no changes in ovari-
an weight could be observed.

Results of oviduct relative weight and its length seemed to be significantly af-
fected by TAM treatments as shown in Table 2. After six weeks of TAM injections from
one to seven weeks of age (group A), oviduct relative weight was significantly in-
creased due to TAM 0.5 and TAM 10 doses. The oviduct relative weight reached 200%
and 400% of control values for the two mentioned doses, respectively. The length of
the oviduct was not significantly affected in this group. When TAM treatments were ap-
plied from 5 to 11 weeks of age (group B), no significant differences in oviduct weight
or length could be detected. In group C where TAM doses were given from 9 to 15
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weeks of age, an apparent but insignificant increase in oviduct weight was observed
with TAM 0.5. In this case, the oviduct relative weight reached about three-fold its con-
trol value, but, the extremely great standard error led to statistical insignificance. The
other two doses TAM 5 and TAM 10 were nearly similar to control in this respect. Ovi-
duct length was found to be unaffected by TAM treatments.

Oviduct weight and length were markedly increased, but, insignificantly, due to
TAM treatment from 13 to 19 weeks of age (group D).

Thus, it could be observed that the response of female genital organs varied
from that of males. Available data in this respect showed wide variations due to differ-
ence in sex and age of birds, TAM doses and/or the treatment regiment applied. Ac-
cording to Jaccoby et al. (1992), TAM administration to two-week-old WL females on
alternate days at doses of 0.1 mg, 1mg, 5 mg and 10 mg/kg BW till the age of 23 wk,
enhanced ovarian steraidogenesis and, thus, increased plasma oestrogen and androgen
concentrations in a dose-related manner. On the other hand, greater estrogen target
tissue activity manifested by increased oviduct weight and elevated plasma total lipids
and calcium concentrations, was evident with the dose of 1 mg only. The two highest
doses of TAM (5&10 mg) appeared to inhibit the physiological manifestations of the el-
evated plasma estrogen concentrations and significant depressed oviduct growth. En-
hancement of gonadal activation due to TAM was manifested by increase in both ovari-
an growth and plasma steroid concentration in pullets given 1 mg TAM, while, enhanced
steroidogenesis was the only sign in pullets received the higher doses of TAM (5 & 10
mg), but, ovarian growth was suppressed. Authors concluded that, both the increase in
steroidogenesis and the suppressed ovarian growth were the result of the antioestro-
genic effect of TAM, which on one hand increased gonadotropic activity and thus ster-
oid production, while on the other hand reduced oesirogen eifectiveness in peripheral
target tissues.

3. Blood biochemical parameters
A. Total lipids

In group (A) received TAM doses at the age of one week, ne significant differ-
ences could be detected due to dose or sex of birds. In the case of males, plasma total
lipids for birds received TAM 10 treatment was significantly greater than those for TAM
5, but, insignificantly higher than TAMO.5 treatment and control group. In case of fe-
males, TAM 5 treatment significantly increased plasma total lipids than TAM 0.5, but,
insignificant than the others. These results are in agreement with Jaccoby et al. (1992)
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who reported that the plasma lipids were elevated in White Leghorn females given 1mg
TAM/kg BW. In group (B), TAMS dose sig:nificantly increased plasma total lipids as com-
pared with the other doses, while, in group (C), all doses of TAM significantly increased
plasma total lipids, but TAM injections up to the age of 13 weeks; showed no effect on
plasma total lipids content. In all group plasma total lipids, level in females was higher
than males (Tables 3,4,5 and 8).

B. Cholesterol

When TAM was injected at the age of one week, (group A), a sharp decrease in
plasma cholesterol was observed in male birds received TAMO0.5 doses, but, in females
the lowest cholesterol levels were obtained with TAM5 doses and the highest with
TAM10 doses. No significant effects were obtained in groups (B) or (D}, meanwhile,
doses TAMO.5 and TAMS significantly increased plasma cholesterol in group (C). In ail
groups, females tended to have higher plasma cholesterol levels than males (Tables 3,
4, 5 and B).

C. Estradiol

Results obtained indicated that, using TAM at any dose showed no significant ef-
fect on estradiol levels. Besides, no significant differences between males and females
with respect to plasma estradiol values were observed, except for group (B) where
records for females were significantly higher than those for males. These results are in
contrast with Jaccoby et al. (1992) who reported that plasma oestrogen was elevated
by TAM 5 and TAM 10. On the other hand, Patterson (1981) suggested that TAM has
both antioestrogenic and ocestrogenic effects on chicks depending on the dose adminis-
tered.

D. Testosterone

Results obtained from Tables 3, 4, 5 and 6 showed that, in group (A), plasma
testosterone was reduced due to TAM injection and the effect was significant with
TAM 0.5 and TAM 10. In group (B), only TAM 0.5 significantly reduced plasma testos-
terone level, while, TAM 5 and TAM 10 showed no effect. No significant effect was ob-
served in group (C). Interesting, were the results of group (D) where all TAM doses sig-
nificantly increased blood testosterone. These results are in agreement with Jaccoby et
al. (1992) who reported that plasma androgen was elevated by TAM 5 and TAM 10.
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4. Semen quality

Results of bi-weekly examination of semen samples during the period from 19-29
weeks of age for quality characteristics influenced by TAM doses generally, indicated
that TAM doses applied did not significantly affect spermatogenesis in males since, nei-
ther the volume of semen nor concentration of spermatozoa were significantly affect-
ed. Moreover, vitality of sperms was not significantly influenced almost in all cases.
The only two exceptions observed were, first in group (A) at the age of 21 weeks
where viability for samples ejaculated from treated males were significantly lower than
control, second in group (D) at the age of 25 weeks where vitality for TAM 5 was sig-
nificantly higher than control and TAM 10 groups. These results are in contrast with
several previous studies which claimed that TAM treatments probably reduced that
ability of the sex steroids to activate negative feedback on gonadotropin secretion in
the hypothalamus and the pituitary glands and, thus, increased gonadotropin release
and enhanced gonadal activity leading to precocious sexual puberty and higher ejacu-
late's sperm count and fertilization capacity (Rozenboim et al., 1986, 1988, 1989).

5. Hatching traits

During the last week of the first three months of egg production, eggs laid were
collected and incubated to show whether hatching traits may be influenced by TAM
treatment or not. Statistical analysis of results obtained revealed that no significant
differences among treatments could be detected for fertility, hatchability, pipped, late
dead and early dead percentages. These results are in agreement with Coco et al.
(1992) who found that in ovo administration of tamoxifen (200 mg per egg) on the gl
day of incubation, led to no differences in percentage hatch of tamoxifen treated
chicks as compared with control.
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Table 1. Relative weight of testes (X+SE) of Gimmizah chicks as influenced by TAM ad-

ministration at different ages.

Traits TAM 0

TAM 0.5

TAM 5

TAM 10

TAM injections for 6 wk
since the age of one week. | 0.03+0.01"
(group A)

0.21+0.08*

0.06+0.01"

0.05+0.01°

TAM injections for 6 wk
since the age of 5 weeks. 0.06+0.01

(group B)

0.500.17

0.52+0.20

0.69+0.23

TAM injections for 6 wk
since the age of 9 weeks. 0.73+0.10
(group C)

0.69+0.13

0.89+0.16

0.42+0.18

TAM injections for 6 wk
since the age of 13 weeks. | 0.97+0.18
(group D)

1.31+0.50

1.3240.22

1.06+0.50

a, b Means within a row with no common superscripts differ significantly P<0.05 based

on Duncan’s separation of means.

Table 2. Ovary and oviduct relative weight (%) and oviduct length (cm.) of Gimmizah
chicks as influenced by TAM administration for six weeks at different ages (X+SE).

Treatment Traits TAM 0 TAM 0.5 TAM 5 TAM 10
- Ovary (%) | 0.030.01 0.03£0.01 | 0.02£0.01 | 0.04:0.01
Tsm;?:gfnef%; i:;k Oviduct (%) | 0.02£0.01° | 0.04+0.02® | 0.02+0.01° | 0.08+0.01"
el (gﬁf,up ) |Oviductlength| 490038 | 3972038 | 467:027 | 5.47+0.84
(cm)
- Ovary (%) | 0.06£0.01 0.06+0.01 | 0.05+0.01 0.030.02
Tf;mc'gtf:gog ;ogfswk Oviduct (%) | 0.0420.01 0.03x0.01 0.02:£0.01 0.03+0.01
Woks (g,fup B) [Oviductlength| 7.13:1.09 | 7.70:086 | 543£0.65 | 4.40£1.07
(cm)
o Ovary (%) | 0.03£0.01 0.25+022 | 0.150.05 | 0.06:£0.03
T/;méreu?hcg? feo:)féﬂk Oviduct (%) | 0.130.01 0.40£034 | 0.09£0.01 | 0.10£0.01
weeks (g,ogup c) [Oviductlength| 9.67+133 [ 1033033 | 10.00+0.58 | 9.670.33
(cm)
- Ovary (%) | 0.09£0.04 | 0.09+0.01 | 0.11:0.04 | 0.08+0.01
T;*i“:cg";g":" efogf‘igk Oviduct (%) | 0.32%0.29 0.30£0.25 1.15£0.36 | 0.93+0.48
ek (g,gup D) [Oviductlength| 15.836.33 | 12.33+1.45 | 29.0044.04 | 24.27+9.95
(cm)

a, b Means within a row under each age with no common superscripts differ significantly

at P<0.05 based on Duncan’s separation of means.
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Table 3. Plasma concentrations of total lipids, cholesterol, estradiol and testosterone (X+SE) of
Gimmizah chicks after six weeks of TAM administration since the age of one week (group

A).
Parameters Sex TAM 0 TAM 0.5 TAM 5 TAM 10 évcrall mean
“Total lipids Male 3.00£0.40™ | 2.44+0.35™ 1.790.09° 3.26+0.53" 2.62+0.23
/L Female | 3.29:0.64" | 2361015 | 3.712025" | 2.82£0.32%c 3.040.22
?;:amn" 3.1420.34 2.400.17 2.75:0.45 3.04£0.29
[ Cholesterol Male | 47.56+2.10™" | 27.1552.21° | 42.6125.73" | 63.06£3.63" 45.10%4.18"
mg/100 ml Female 55.87+2.88"" | 58.05+6.38" | 39.70=5.15% | 77.42+10.00* 57.76+4.92
Overall 4 5y 7pip 450 | 42.6067.53 | 411623510 | 702425740
mean -,
Estradiol pe/mil—Maie 76.0061.73 | 68.3324.26 | 71.0052.31 | 69.33+3.84 71.17£1.63
sstradiol pe/mI— . ote | 75.0062.08 | 70.672.33 | 72336145 | 74.00:2.08 73.00£0.99
?;gﬂ" 75508123 | 69508223 | 71.67:126 | 71.67£2.22
‘Testosterone Male 0.40£0.01 0.2940.02 0.35+0.02 0.32+0.04 0.34+0.02
(ng/ml) Female | 0.35+0.01 0.27£0.01 0.32+0.03 0.3120.03 0.31£0.01
Overall » i % - - "
ks 0.38£0.01 0.28:0.01" | 0.33£0.02 0.320.02

a, b, ¢, d, e Means within a row under each age with no common superscripts differ significantly
at P< 0.05 based on Duncan’s separation of means.

AB Different capital letters within columns under each age refere to significant difference

between sexes (P<0.05).

Table 4. Plasma concentrations of total lipids, cholesterol, estradiol and testosterone (X+SE) of Gimmi-
zah chicks after six weeks of TAM administration since the age of 5 weeks (group B).

Parameters Sex TAM 0| TAM 05 | TAM 5 TAM 10 | Overall mean
Total lipids Male 3424064 | 3.82:0.73 | 4.19%0.19 | 2.0920.12 3.38£0.32°
oL Female 3.68:051 | 3.614047 | 5.90£1.06 | 4.26%0.70 3362041
Overall mean | 3.55:0.37° | 3.72:039° | 5.04%0.61° | 3.18+0.38°
P Male 69.85£1.46_| 54.30+11.35 | 54.87:13.30 | 58.2454.66 63.535.22
mg/100 ml Female 74345705 | 79.0356.99 | 66.1156.44 | 75.0961120 | 69.4355.62
» Overalimean | 7210337 | 66.6748.13 | 60.49£7.07 | 66.676.60
Estradiol Male 83.67:2.05 | 84.67+1.45 | 85.0050.58 | 82.3351.86 83.9240.74°
pe/ml Female 85.332.67 | 87.67:0.88 | 86.670.67 | 86.33£0.88 86.500.69*
Overall mean | 84.50=1.54 | 86.17=1.01 | 85.83£0.54 | 84.33:1.28
I'estosterone Male 0.54+0.02° 0.35+0.01¢ 0.49+0.04* 0.48+0.02" 0.47+0.02*
(ng/ml) Female 0.41£0.01° | 0.32:001% | 0.42£0.01% | 0.4820.05" 0.4120.02°
Overall mean | 0.48£0.03° | 0.3420.01° | 0.4620.02° | 0.48£0.02°

a, b, c,d Means within a row under each age with no common superscripts differ significantly
at P<0.05 based on Duncan’s separation of means.

A,B  Different capital letters within columns under each age refere to significant difference
between sexes (P<0.05).
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Table 5. Plasma concentrations of total lipids, cholesterol, estradiol and testosterone (X+SE) of Gim-
mizah chicks after six weeks of TAM administration since the age of 9 weeks (group C).

Parameters Sex TAM 0 TAM 0.5 TAM 5 TAM 10 Overall mean
Total lipids Male 1.76+0.24" 3.9340.10° 1.78+0.31° 3.48+0.26™ 2.74x0.31"
oL Female 2.42+0.44% 3.03£0.48" 4.754£0.25° 3.29+0.58" 3.37+0.32%
Overall mean 2.0940.27° 3.48+0.30* 3.26+0.69* 3.39+0.29*

Cholesterol Male 60.3048.05 108.80+11.53 66.08+£7.71 60.30+0.94 73.87+17.17
mg/100 ml Female 66.10£10.91 101.50+23.67 109.36+6.17 47.75+1.97 81.18+9.53
Overall mean 63.20+6.20° | 105.15+11.89" | 87.72+10.64" 54.03+4.27°

Estradiol Male 169.67+10.53 171.0049.17 186.3343.28 180.33+2.33 176.83+3.72
pg/ml Female .| 182.00+4.73 185.00+4.00 190.67£1.67 181.00£2.08 184.67+1.83
Overall mean 175.83+5.85 178.0045.46 188.50+1.91 180.67+1.41
Testosterone Male 1.3340.22 0.95+0.04 1.20+0.04 1.4540.05 1.23£0.08
{ng/ml) Female 0.97+0.16 0.84+0.02 1.24+0.31 1.03+0.08 1.02+0.09
Overall mean 1.1540.15 0.89+0.03 1.22+0.14 1.2440.10

a, b, ¢, d Means within a row under each age with no common superscripts differ significantly
at P<0.05 based on Duncan’s separation of means.

AB Different capital letters within columns under each age refere to significant difference
between sexes (P<0.05).

Table 6. Plasma concentrations of total lipids, cholesterol, estradiol and testosterone (X+SE) of Gim-
mizah chicks after six weeks of TAM administration since the age of 13 weeks (group D).

Parameters Sex TAM 0 TAM 0.5 TAM 5 TAM 10 Overall mean
Total lipids Male 2.50+0.24 2.81+0.32 2.17+0.03 2.64+0.28 2.530.13%
oL Female 2.86+0.49 3.29+0.08 3.48+0.32 3.6140.52 3.31£0.19*
Overall mean 2.68+0.26 3.05£0.18 2.82+0.33 3.12+0.34
Cholesterol Male 78.13£6.34 | 75.84+17.98 { 75.10£2.70 80.52+4.41 77.4044.26"
mg/100 ml Female 88.92+5.03 | 115.1749.10 [ 105.20£11.71 | 88.58+9.71 99.47+520"
Overall mean 83.5244.35 | 95.51£12.59 | 90.1548.61 84.55+5.10
Estradiol Male 252.67%14.89 | 263.33+4.81 | 244.00+11.02 | 260.33+4.81 255.08+4.77
pg/ml Female 278.00+20.82 | 278.00£11.36 | 282.67+32.13 | 269.3334.06 | 277.00+8.69
Overall mean | 263.33+12.77 | 270.67+6.42 | 263.33+17.48 | 264.83+3.46
Testosterone Male 2.9040.09 3.78£0.35 3.99+0.43 4.1440.22 3.70£0.19*
(ng/ml) Female 2.21+0.34 3.70£0.10 3.10£0.06 3.7120.18 3.18+0.20°
Overall mean 2.55+6.22" 3.7340.16" 3.54+0.28" 3.93£0.16*

a,b Means within a row under each age with no common superscripts differ significantly at
P<0.05 based on Duncan’s separation of means.

A,B Different capital letters within columns under each age refere to significant difference
between sexes (P<0.05).
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Table 7. Effect of TAM administration for six weeks since the age of one week (group A) on some se-

men quality traits (X+S.E) of Gimmizah cockerels from 19 to 29 weeks of age.

Treatment 19 ] 21 | 23 | 25 27 29
Concentration (million/ml)
TAMO 1253.00£78.54 1590.00£113.76 1640.00:95.72 1622.40£103.30 1418.20£166.60 | 1466.00135.85 |
TAMO.5 1345.20£173.85 1487.6+283.23 1927.40+244.91 1973.80338.76 1917.60+272.63 1976.00+228.94
TAM3 1361.00+25.02 1538.00+77.24 1529.40£95.20 2023.80:466.50 2395.00:468.80 2423.00:468.14
TAMIO0 1294.00:91.85 1528.00:82.91 1631.40£77.70 1790.40239.47 1986.00+93.79 2100.00+114.02
Livability (%)
TAMO 04=175 20126 442073 73.051.82 748139 7525188 |
TAMO.5 71.0£1.70 71.6+1.86 73.841.02 78.8£0.97 78.4x1.40 79.4%1.83
TAMS 70.8£1.24 73.0:0.84 75.6+1.63 77.2+0.92 77.6+1.03 780.07:1.64
TAMI0 72.6x1.03 75.6+0.93 76.0+0.89 77.2:2.08 80.6+1.57 79.8+2.44
] Volume (ml) .
TAMO 0.1420.02 0.2420.05 0.3020.05 0.18+0.04 0.1820.04 0.300.03
TAMO.5 0.16+0.02 0.1620.04 0.180.04 0.16:0.04 0.200.03 0.26:0.05
TAMS 0.16£0.04 0.18+0.02 0.22:0.07 0.18+0.04 0.22:0.04 0.20£0.03
TAMI0 0.1420.02 0.140.02 0.22:0.07 0.18£0.04 0.22+0.04 0.240.02
Viability (%)

TAMO 82+3.39 92:1.22* 90+3.16 844,30 §7£2.00 92122
TAMO.5 83+2.55 $5:2.24° 89£2.45 91:1.87 89245 91:1.87
TAMS 81+3.32 84£1.87" $7:2.00 86£4.30 88£2.55 89+1.87
TAMIO, 80+1.58 85£1.58" $4:1.00 §8£2.55 90£2.74 91:1.87

a,b  Means within a row under each age with no common superscripts differ significantly at

P<0.05 based on Duncan’s separation of means.

Table 8. Effect of TAM administration for six weeks since the age of 5 weeks (group B) on some

semen quality traits (X+S.E) of Gimmizah cockerels from 19 to 29 weeks of age.

Treatment 19 | 21 | 23 | 25 27 29
Concentration (million/ml)
TAMO 1531.80350.25 1613.4099.24 1980.00+90.28 1787.40+173.96 1659.80+104.72 1746.00+112.77
TAMO.5 1960.20:655.69 1507.20£137.52 1575.00137.39 1517.60+105.88 1640.20:195.00 1840.00::165.38
TAMS 1074.80+169.54 1278.00£139.59 1395.00148.07 1943.60+377.72 2017.60+505.21 2020.00::509.02
TAMIO 1238.80+43.3 1679.80+285.43 1771.00:101.89 1987.00:231.37 2043.40£290.79 2142.004261.66
Livability (%)
TAMO 245103 161,09 T1.2£102 T9.81.28 30.4£2.09 3125235
TAMO.S 71.8+1.46 73.2£1.46 75.0¢1.30 76.4+2.42 78.8£2.35 77.242.56
TAMS 70.41.63 72.6:2.16 77.4£2.29 784234 79.6£2.73 80.6:2.40
TAMI0 72.220.86 75.4£0.93 77.2+1.36 78.8:0.92 82.4+0.68 $3.0£1.41
Volume (ml) =
TAMO 0.16:0.04 0.14£0.02 0.120.02 0.16:0.02 0.16x0.02 0.2820.04
TAMO.5 0.16:0.02 0.14:0.02 0.16:0.04 0.22:0.04 0.120.02 0.2020.03
TAMS 0.12:0.02 0.14=0.04 0.16:004 0.140.02 0.180.02 0.20£0.03
TAMI0 0.12:0.02 0.1820.04 0.1820.04 0.18+0.04 0.16£0.02 0.22:0.04
Viability (%)
TAMO 80:4.18 822,55 832,00 89=1.87 90=2.24 9242.00
TAMO.S 845458 79:4.00 8523.16 84=1.00 8324.36 034122
TAMS 86+2.92 89:1.87 §8+2.00 90:1.58 91187 90:2.24
TAMIO 85:3.16 $5:4.74 862660 90:3.16 91£1.00 94£1.00
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Table 9. Effect of TAM administration for six weeks since the age of 9 weeks (group C) on some
semen quality traits (X+S.E) of Gimmizah cockerels from 19 to 29 weeks of age.

‘T'reatment 19 | 21 | 23 | 25 | 27 | 29
C (million/ml) <
TAMO 1138.80£54.23 1227.20:81.57 1659.40296.57 1676.40£116.51 2001.00£193.37 2108.00+185.08
TAMO.S 1255.00:84.56 1445.50+143.77 1629.00=148.12 1628.40£95.20 1725.00£103.03 1887.00£128.31
TAMS 1315.00:91.69 147240217034 1778.00216.61 2231.40:454.86 2122.80£507.62 1959.00£271.00
TAMI0 1382.00£138.29 1539.80£127.28 1801.00£137 81 1686.40+73.75 1900.20:144.58 2059.00:115.26
Vitality
TAMO 0239 76.21.36 76.0=1.10 T94EL2T 79.6£1.37 HESES
1AMO0.5 69.8£1.62 72.8£2.50 78.2:1.24 77.21.59 79.0:1.30 794194
TAMS 72421.03 75.6:0.68 79.0=1.38 78421.57 782:2.28 7942209
IAMI0 73.0:0.71 77.420.68 79.0:2.10 $).21.20 $1.0:0.71 $2.4:1.12
Volume (ml)
TAMO 0.1220.02 0.120.02 0.12£0.02 0.1420.02 0.1620.02 0.20=0.03
TAMO.S 0.140.02 0.1420.02 0.200.03 0.18:0.04 0.140.02 0.2420.02
TAMS 0.1420.02 0.120.02 0.140.04 0.1620.02 0.20£0.04 0.22:0.04
FAMI0 0.12+0.02 0.120.02 .260.07 0.16=0.02 0.140.02 0.16+0.02
Viability (%)

TAMO 826.63 92+3.00 §6£2.92 912245 91£1.00 9+1.22
1AMO.3 75+5.87 80£1.58 §322.55 882,55 89+2.92 921.22
TAM3 762430 834644 91=1.00 924122 90316 95£1.22
TAMI0 76+5.79 $3:2.00 842245 $315.74 91£1.00 88:2.55

Table 10. Effect of TAM administration for six weeks since the age of 13 weeks (group D) on
some semen quality traits (X+S.E) of Gimmizah cockerels from 19 to 29 weeks of age.

I'reatment 19 | 21 | 23 | 25 | 27 | 29
C (million/ml)
TAMO C883.60:9292 | 1469.80:498.51 1725.40£202.15 1357.20£172.27 | 1732.60£147.80 1740.20291.09
IAM0.5 1601.60+233.06 1484.00£134.62 1573.00475.69 1638.80:91.95 16974087791 1795.00£172.90
TAMS 2287.40£616.21 2282.40+627.87 1760.00:138.43 1740.40+168.74 2032.60£141.27 2079.20+131.91
TAMIO 1292.20+293.22 1827.604343.12 1512.00470.22 182740£121.49 1780.20+176.00 1964.00+128.71
Vitality (%)
TAMO 688146 71.6:043 B.0£122 74.4x1.29% T8AEL5)
TAMOS 72.040.95 7442040 76.840.97 778+1.39* 77.042.00
TAMS 72,0052 7342045 77.6£1.63 80.8:1.45° $1.2+0.80
TAM10 72.0:0.55 74.0:0.84 7444093 77.0:045" 774:044
Volume (ml)
TAMO 0.1220.02 0.1420.02 0.20+0.03 (.16+£.04 0.20:0.04 0.20:0.04
‘TAMO.5 0.1420.02 142002 0.14:0.02 0.140.02 0.1420.02 0.220.04
TAM3 0.18£0.04 .1420.02 0.12:0.02 0.22+0.02 0.20:0.01 0.2020.03
TAMI0 0.16+0.04 .120.02 0.16+0.04 0.160.02 0.2020.03 0.180.04
Viability (%)
TAMO 79£5.57 8145.10 91z1.87 92£2.00 §5+4.47 93£1.22
TAM0.5 87£3.39 884,55 8323.00 76+6.96 90£2.74 86+4.30
TAMS 89:2.92 9212.00 92£2.00 90£2.24 91£1.00 92:2.00
fAMI0 80:4.18 811,00 344,06 $2:339 91:1.87 02224
a, b, ¢ Means within a row under each age with no common superscripts differ significant-

ly at P<0.05 based on Duncan’s separation of means.
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Table 11. TAM administration for six weeks since the age of the one week (group A) on some

hatching traits (X+S.E) of Gimmizah strain.

Traits TAMO TAM 0.5 TAM 5 TAM 10
Chick hatching weight (g) 33.98+0.29° 33.35¢0.31™ 32.99+0.28™ 32.31£0.34¢
Fertility (%) 92.204:2.90 87.47+5.39 91.50+2.65 89.10+3.26
Hatched (%) 83.23+1.25 83.5742.13 89.33+5.06 81.73+9.66
Pipped (%) 2.73%1.37 3.67+1.87 2.3042.3 8.3046.45
Late dead (%) 9.73:+0.47 7.37+2.71 6.45+1.92 8.67+3.60
Early dead (%) 4.30+2.54 5.40+5.40 1.93+1.03 1.30£1.30
a, b, ¢ Means within a row under each age with no common superscripts differ significant-

ly at P<0.05 based on Duncan’s separation of means.

Table 12. TAM administration for six weeks since the age of the 5 weeks (group B) on
some hatching traits (X+S.E) of Gimmizah strain.

Traits TAMO TAM 0.5 TAM 5 TAM 10
Chick hatching weight (g) 33.27+0.20 33.00+0.47 34.06+0.38 33.42:+0.30
Fertility (%) 87.40+2.93 91.13£1.50 87.60+3.91 87.43+4.45
Hatched (%) 89.3742.55 86.70+2.17 77.67+5.48 89.13+3.96
Pipped (%) 1.73x1.73 3.87+0.57 6.07+2.58 2.10£2.10
Late dead (%) 5.47£3.89 6.20£2.16 9.67+2.58 1.70+0.91
Early dead (%) 3.43+1.49 3.87+0.57 6.60+:0.49 7.07£1.12

Table 13. TAM administration for six weeks since the age of the 9 weeks (group C) on some
hatching traits (X£S.E) of Gimmizah strain.

Traits TAMO TAM 0.5 TAM 5 TAM 10
Chick hatching weight (g) 33.18+0.27" 33.37£0.27° 34.16+0.33" 33.00+0.35"
Fertility (%) 93.204+2.47 92.80+1.61 94.17+2.08 93.53+1.84
Hatched (%) 82.60+3.40 79.03+5.06 79.60+4.30 75.90£6.74
Pipped (%) 0.80-:0.80 0.63+0.63 3.00=2.12 2.50£1.61
Late dead (%) 12.70+4.32 17.17+6.42 13.734+4.23 12.4743.28
Carly dead (%) 3.90+0.52 3.17+2.20 3.67+0.75 9.13+5.74

a, b Means within a row under each age with no common superscripts differ significantly at

P<0.05 based on Duncan’s separation of means.

Table 14. TAM administration for six weeks since the age of the 13 weeks (group D) on some
hatching traits (X+S.E) of Gimmizah strain.

Traits TAMO TAM 0.5 TAM 5 TAM 10
Chick hatching weight (g) 32.91+0.30 32.67+0.28 32.44=0.32 32.85+0.27
Fertility (%) 94.40+2.20 92.3342.64 86.97+3.04 91.27+1.52
Hatched (%) 76.50+6.08 81.97+1.63 69.6348.03 83.20+7.63
Pipped (%) 78.0+1.80 3.10£1.69 3.43£1.72 6.10+1.85
Late dead (%) 12.90+2.48 10.63£1.92 16.50:5.26 13.9045.87
Early dead (%) 2.80+2.01 4.30+1.21 10.43+5.02 6.80+1.70
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