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Effect of Thyroxine, Estradiol, snd ACTH on
Egg Characters and some Reproductive Organs
in Fayoumi

M.A. Khalifa, MK, Shebeaita, G.A.R. Kamar and M.A.
Abdou

Dept. of Animal Science, Faculty of Agriculture at El-
Fayoum and** Dept. of Animal Science, Faculty of Agi-
culture, Cairo Univ., Egypl.

TOTAL of 120 Fayoumi hens in their first laying seaspn werc

divided equally into four groups. One group served as the control,
while the other three groups received thyroxine, estradiol, and ACTH.
Each group was divided into two subtreatment according to the
level of the hormone. The total dose of the hormone was given
once 2 week or divided fo seven times for the daily injection. The
sybtreatment of the control received saline solution either weekly or
daily corresponding to the Subhormonal level in the other three
groups. The experiment lasted for 4 weeks during the summer time.
The treated groups received the dose at the first and at the third
week of the experimental period. The bidrs were kept individually
in batteries and tfle egg parameters were daily recorded. The birds
were slaughtered at the end  of the experiment and the weight of the
ovaries and the oviducts beside the length of the oviducts were meas-
ured. The following results were obtained :

|. A significant increase (P < 0.01) in egg weight was observ-
ed by thyroxine treatment over the other treatments. On the other
hand, the reverse picture was found with respect to egg number or
egg mass a$ the number of the eggs of the egg mass increased by
estradiol, ACTH, and the controf than the thyroxine treatment,
The differences between means of thyroxine and the others were
found to be significant (P < 0.01). Meanwhile the estradiol lreat-
ment increased tha egg mass over the general mean than the others
and the difference was significant (P < 0.05).

2. The daily treatment caused a significant increase (P < 0.05)
in egg weight.

3. The egg mass or the egg number attained its peak at the
second week and the differences between the second weeks and other
weeks were found fo be significant (P <0.01). The mean of the
third week for the egg number reached its minimum and the differ-
ence between the third and the first week was significant (P < 0.01).

4. Some aspects of female genital systems related with productiv-
ity trait were discussed.
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Several hormones including thyroxine, estrogen, and ACTH arc thought to
be integrally involved with productivity, ATCH appears to stimulate ste-
roid hormones {corticosierone, estrogen etc.) in the pathway between cho-
lesterol and progesterone in the adrenals (Frankel, 1970). Thyroid hormo-
ne in female mammals is always associated with high levels of estrogen(Sidky
el al., 1938). The changes in the thyroid activity of the hens during the ovu-
latory cycle where progesterone secreted by ovary {Susan and Sharaf, 1973),
or by the adrenals(Feeder ef al., 1971 and Lawton, 1972) is the excitatory hor-
mone for the release of LH and subsequently induce ovulation (Wilson and
Sharp, 1975b).

Injecting the birds with estrogen had proved to increase egg production
(Black and Booth, 1946 ; Liu and Liang, 1962 ; Prahov, 1964, Sharaf ef al..
1966, Heald et al., 1967 and 1968 Wilson and Sharp 1975 a, b and 1976, and
Sturkie, 1976). ACTH injection induces ovulation (Van Tienhoven, :1961,
Etches and Cunningham, 1976). Scveral investigators (Reineke and Turner,
1945; Turner ef al., 1915 b, Turner and Kempster, 1947 a Turner, 1948; a Torner
et al., 1945b, Turner and Kempster, 1947 ; Turner, 1948a ; Blexter et al., 1949
Booker and Sturkie, 1950 ; Roos and Clandinin, 1975 ; and Olumu ¢t af., 1975a
and b)were able to increase egg production in hot weather by feeding thyroid-
active material as a replacement of decreased thyroidal activity during summer.
On the contrary, by feeding thyroprotein, Hutt and Gowe, (1948), Godfrey
(1949) ; Wilson (1949) and Oloufa (1953 and 1954)found that the egg produ-
ction decrecased. The biological half life of the thyroid hormone in chickens
is few hours, whereas in mammals it is about 7 days (Little and Ingbar, 1964
This finding would suggest lurther observations. The objective of this study
was to detemine the effect of the daily and/or weekly doses of different horm-
ones (thyroxine, estradiol and ACTH) at the summer time on egg characte-
ristics and reproductive organs in Fayoumi hens.

Material and Methods

A total of 120 Fayoumi hens at their first laying season in summer time
were divided equally into four treatments, where the body weight was appro-
ximately the same (1486.9 g). The [irst one served as a control, while the other
three treatments received thyroxine, estradiol and ACTH. Fach treatment
was divided to two sub-groups according to hormonal dosage either given on-
ce a week or 7 times a week (daily injection). The control birds were injected
with saline solution with the same procedure as the hormonal treatments.
The dose per bird for each treatment either daily or weekly was as follows :

Treatment Daily Weekly
L. Thyroxine 2 ug/ml 14 ug/ml
Estradiol 0.5 mg 3.5 mg
ACTH 21. Ujml 14 LU, /ml

Each treated group received the hormonal dosage at the first (Period 1),
and at the third (Period 3) week of the experimental period which lasted one
month. Each hen was kept individually in the battery, where the eggs were
daily collected . The eggs were weighed and their specific gravity were deter-
mined by saline solution.

Egypt. |. Anim. Prod. 23, No. 1 - 2 {1983)
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At the end of the experiment, the birds were slaughtered and the weights
of the ovaries and the oviducts along with the length of the oviducts were mea-
sured (Pigmented and non-pigmented parts). All birds were supplied ad-
libitum with balanced feed and water. The data were analysed for statistical
method according to Snedecor and Cochran (1968).

Resunits and Discussion
1. Egg characteristics
a) Leg awmber and egg mass

Tables | and 2 show the effect of the hormonal treatments on cgg number
and egg mass. The hormonal effects on these two parameters were signifi-
cant as shown in Table 3. The mean of the ¢gg number for each bird by the
thyroxine treatment was 2.52, while it was 3.16 by the control hens (Table 1).
The corresponding values for the egg mass were 111.76 and 131.05 for thyro-
xine and control groups, respectively (Table 2). The decrease in the egg prod-
uction due to thyroxine compared with the control amounted to about 179.
This difference was found to be significant (P < 0.01) as shown in Table 2.
The observed reduction in egg production due to thyroxice treatment is in
agreement with previous reports (Hutt and Gowe, 1948 ; Godfrey, 1949 ; Berg

TABLE | . Effect of weekly or daily dose for the different hormones at 4 periods of summer
on egg number of Favoumi layers.

' |
Period 1 | Period 2 | Period 3 | Period 4 Period Mean
Treatmcnlsi Groups |[Mean-+S.E.  Mean+5.E. ‘MtaniS.E. | Mean-+5.E. |Mean—_l~S.F..
- . ) T , —_— = =
| : | . |
Thyroxine |chkiy 2.834-0.40 ' 3.462-0.29 ' 2.58-40.47 | 2204042 2.7740.19
Maily 2 41031 2.924026  2.2240.36 | 1.574030 2.2820.15
Average 26240 25 | 3.1940.19 | 2.40+0.30 | 1.88-£0.27 2 52+0.12
Estradiol, Weekly | 3.16-40 40 | 4.0040 .36 ‘ 3.28--0.46 3.0940.46 | 3.384-0.2]
I Daily 3 46-40.42 | 2.384-0.37 | 3.61£0.37 | 3.09--0.41 | 3.1440.19
'Average | 3.3140.29 3.194+0.25 ! 3.4440.20  3,004-0.30 | 3.2540.148
ACT.H(Weekly | 3.38240.37  3.91+0.34  2.810.50  3.2040.49 3.3340.20
Daily 2.8340.40 | 3.46--0.37 ' 2 4440.44 | 3 000.45 | 2.9340.21
IAverage | 3.10+0.27 | 3.684-0.23 | 2.6240.33 ‘ 31040 36 | 31240140
|
| i
Control | Weelkly "2 3040 39 3 53440 47 I 2.334-0.33 | 2 4240 6] 2 6440 23
Daily 4.1040.23 : 4.3340.24 | 2.714-0.37 3 60-+0.45 | 3 68+0.16
‘Average | 3.204-0.22 ! 3.9300.25 1 2 52£0.27 3.01+0.35 3,160,130
Creneral i
Mean . |Weekly 2.964+0.20 3 734018 i 2.84-4+0.24 | 2.76+0.24 | 3104011
Daily 3.184+0 20 | 3.83-+0.18 i 2,8240.20 | 2.9140.25 | 3.2340 11
Average | 3,07220.13b' 3 784012 | 2.824-0 15b! 2 8340 16b 3 1620 08
|

a or b : Means do not differ from each others at P<L0 .05

Egvpt. | Anim. Prod. 23, No. 1-2 (1983)
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EFFECT OF THYROXINE, ESTRADIOL AND ACTH 99

TABLE 3. Analysis of variance for the different traits studied in Fayoumi [avers.

| .
! Egg number | Egg mass Egg weight lEgg specific gravity
' | |
SOV. | - B |~ B T
| af | Ms. o af | MS. | df | MS. | af | Mms.
] N ' L | i [ o] St
[ I
| | ‘
T | 3 13.90%* | 3 |20726.35%%] 3 :177.40%* 3 10.000827**
I3 | 1e.o3rr 3 |37687.39%% 3 | 237 3 10.008988x
H | |
D b .44 o 87797 | | 75.21% | 'io.owous
T x P 9 ls7 | 9 |isd098 9 1475 | 9o |0.000079
i |
T x D 3 527 3 [16534.45%% 3 ‘ 36.17 ‘ 3 |0.000258
P x D ‘ 3 33 3 24319 301 18.93 3 [0.000077
TxPxD | 9 | 1.40 | 9 1360253 9 'em ‘ 9 0.000156
| _ _
Error | 324 | 1.80 324 |3376.78 \ 324 | 15.86 | 319 io.oomss
. | - |
*Significant (P < 0.05)
*#Highly significant (P < 0.01)
T: Treatments P = period D = dose treatment

and Bearse, 1951 and Oloufa, 1953). On the other hand, estradiol treatment
was found to improve significantly egg number (Table 1) or egg mass (P < 0.05)
as shown in Table 2. The increase in egg production by the estradiol treat-
ment was confirmed by higher clutch size for estradiol over the other treat-
ments (Table 4) as the productivity of the hen is generally influenced by the
length of its clutch (Nalbandov, 1958 ; and Heald ef af., 1967)." The thyroxine
clutch size was lower than the other hormonal treatments and the differences
were significant (Table 4). This finding coincides with the results obtained
in either egg number or egg mass (Tables | and 2). This improvement in egg
production by estradiol treatment is in accordance with Prahov (1964), and Sha-
raf et agl. (1966), who explained this phenomenon by the physiological effect
of estrogens upon the ovary and the oviduct which causing their activation
and enhancing ovulatory processes. The ACTH group had no effect on egg
production compared with the control group (Tables 1 and 2).

The data showed insignificant difference between weekly or daily doses
(Table 3) however the interaction between treatments and the dose was found
to be significant for the egg number (P<0.05) and for the egg mass (P<0.01).
It seems that the daily dose of estradiol stimulates the egg production than the
other hormonal treatments (Table 2), otherwise the weekly hormonal dose
improve either egg number or egg mass. It seems also that large doses of thy-
roxine and ACTH (once a week) may improve egg number or egg mass com-
pared with the daily doses of these hormones. In this respect, Van Tienhoven

Leypt. | Anim. Prod. 23, No. 1-2 (1983)
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TABLE 4. Clutch size for the different groups of treated Fayoumi layers during the exp-
erimental period.

Dose
| Ne.
Treatment ‘ =5 SRS e = Average : b?rd:f
! Weekly | Daily |
' | |
- PSSR R | e o | e B S| e _
| | |
| # i
Thyroxine . . . . 1.47 4+ 0.12 1.21 4 0.06 1.34 4 0.074 | 29
. 2 o |
Estradiol . . . . . 1.64 011 |, 1.78 % 0.16 | [.7134= 0.0 10
ACTH . . . . . S LT3R 005 0 1050 40,09 101,62 4+ 0.91 28
Contrel ., . . . . . 1.47 +

0.15 1.82 = 0.15 [.65 <= 0.111 | 27

a:  Mean differ significantly from each others at P < 0 01

(1961), and Etches and Cunningham (1976) found that large doses of ACTH
induced ovulation in hens. It is clear from Tables 1 and 2 that there was a
weekly decline in the number of the eggs and/or the egg mass produced by
different treatments as the experiment progressed except for the second week
EPcriod) which in general, was significantly higher (P< 0.01) than other periods
Table 3).

From the present results, it could be concluded that the thyroxine treat-
ment caused a decline in egg production at the sammer time. This conclus-
ion is in agreement with Hutt and Gowe, (1948), Godfrey (1949), and Berg and
Bearse (1951). However, this conclusion is disagreement with Turner ef al.,
(1945 a and b), and Turner and Kempster (1947). The reasons for the contra-
diction between the said reports may be due to the type of applying the
thyroxiue and the age of the hens.

b) Egg weigh!

The average of the egg weight for the different periods, doses and treatme-
nts are presented in Table 5. The only significant difference was found ei-
ther between treatments or between doses (Table 3). On the contrary to the
egg number, the thyroxine treatment had higher values (P < 0.01) than the
control or the other hormonal treatments. This increase in egg weight may
be due to the improvement in the metabolic processes by direct stimulatory
effect of thyroxine, or the improvement in egg shell thickness. In this respect,
Gutteridge and Novikoff (1947), Hoffman and Wheeler (1948), Berg and Bear-
se, (1951) and Oloufa (1953) found that thyroid hormones activate the shell
glands and favour the formation of egg shell. However, other investigators
(Turner et al., 1945 a, and Turner 1948 b) pointed out that feeding the thyro-
protein had no effect on the weight of the eggs. On the other hand, egg weight
increased (P<0,05) by estradiol treatment over control (Table 5). Also cgg
weight of ACTH exceeds that of control,

Eoypt. |, Anim, Prod, 23, No. 1 - 2 (1983)



EFFECT OF THYROXINE, ESTRADIOL AND ACTH 101

TABRLE 5. Effect of weekly or daily dose for the different hormones at 4 periods of summer
on egg weight of Fayoumi layers (in grams).

Period | | Peried 2 Period 3 ‘ Period 4 ' General mean
Treatments Group

Mean+S.E. |MeaniS-E. Mean+-5.E. ‘Mean:tS.E. Mean+S.1.

Thyroxine [weekly 44 5441.02| 44 640 88| 44 49+ .USi 42 98+1.28 44 1640 51

Daily 45 3040 ?6\ 45.3+1.07 44.547_4;0.97! 45 04--0.98 45 05-=0 51
|

Average | 44 9200 62i44 9740 68 | 44,510 72| 44 01--0.831 44.6040.35
| .

| | |

| 42 8640 .96 49.67i;.39| 42 3140 93 41 3740 6!

Estradiol . jweekly i 39.6541.58

|
Daily 43 2340 94 43550 86| 43 8040 69, 44 284090/ 43 7240 42
i |

Average | 41 4440 .85

1 |
43.2040 63| 422340 781 43,2940 63| 42,5420 37

A.CTH. |weekly | 41 38t0.?4! 42.05+0.76 40.4511.!8i 41 4340 ssi 41 3340 42

|

daily 41 Slj;l.!SI 43.47--1.04 42 4141 66 41 4821.19) 42.3 +0.62
i | whi

lAvcrage 41,600 65 42 7640 64| 41,430 96| 41.4540.57 41 81036

Control | |weekly 4

42-+0 84/ 42_15'10.59‘ 40 38—_0—0.64| 42 14+ 04!_ 41.5240 38

Daily | 40.9210.??; 39 16t3.07| 42.0840.87) 42.85:1 uui 41,2540 .90

|Average | 4|.I7i0.55l 4065165, 41.23£0.63 42 491@.?1‘ 41 384054
| | . ;

f;izim ."wcekly 41 760 59| 42 9840 43! 41 64-20 67 42.23i0_49i 42 17402

Daily 429340 51 42 88--0 91 43140 51, 4358053 43.09:£0 34
|

!Avcrage | 42 344035 42 03--0 48 42 39-4-0 39 42 92-0 34’ 42.63+0.21

General means followed by the same letter do not  differ significantly from each other al
P < 0.05.

It could be recommended from the results obtained in this study that the
daily doses of hormones improves egg weight. This is because the difference
hetweeu daily and weekly doses was significant (Table 3). The data failed to

show any difference between periods, however, insignificant increase in egg
weight occurred for estradiol and ACTH.

c) Egg  specific  gravity

The specific gravity of the eggs (Table 6) of the thyroxine group was less
than the other treatments and the differences were significant (P < 0.01) as sh-
own in Table 3. This finding agreed well with the data obtained [or the egg

fogypt. | Anim. Prod. 23, No. 1-2 (1983)
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EFFECT OF THYROXINE, ESTRADIIL AND ACTH

TABLLE 7, Effect of epg number of Fayoumi layers on its evary weight {grams) through different hormonal treatments with weekly and daily
doses during the experimental period,

r Treatm- | Thyroxine stradiol | ACTH. _ Control
™No. ent i I Aver-
of .—WWN N == i ||ﬂ S A | S e T | o . — lage in

. " . _ . . ‘ . ‘ _ a
?.‘%maaa _S,now:.aa;.Emnmimmﬁmncm_:Em?”ﬁ,mow_.,_wa:.??»: _ ﬁ_%_,.:_c..;:.Emu___uaam
1 |

3054 2843 1873 1945 19 09

s4 | 1—10 | 2632 ' 24.72 2193 ' 22.33 | 17.18 | 2505 | 21.11 2524
4442 £500 | 335 | +433 | £1605 438 +55 £357 +308 +£535 +665 407
| i i ] i _
44 | 11-20 3576 2423 2999° 2100] 3277 268 | 2807 | 2596/ 27.01; 3373, 3365 33.69 |29.39
| £3.15 | 4200 | =199 ° 4235 | k203 ) 212 213 | £3.18 | £1.67 | 5385 | +4.39 | +1.13 |
| | i | ! | | !
—— — . S — e — = — s el e
No (of birds:| 13 14 T.27 | 13 . 11 T.24 14 ;11 . T. 28 9 | 1 7o

T. = Total

. No. 1-2 (1983)
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EFFECT GF THYROXINE, ESTRADIOL AND ACTH 105

production. The decrease in specific gravity by thyroxine treatment did not
follow the effect of thyroxine on egg weight (Table 5). It appears that cgg
specific gravity was not associated with egg weight but it may associated with
the length of the production (Berg and Bearse, 1947). It is also observed that
there was fluctuation in the values of the egg specific gravity with the progr-
ess of the cxperiment. However, for all hormenal treatments, in general,
the average of the first and the fourth periods were higher than the other two
periods (P 0.01}) as shown in Table 3. The observed increase at the fourth
period compared with the first period lor estradiol and ACTH treatments may
be associated with the increase of serum Ca due to estrogens either directly
from estradiol or indirectly from ACTH effect, and consequetly the formation
of egg shell and protein of its component.  Urist ef af. (1958), demonstrated
that a 10 fold increase in serum Ca of roosters injected with estrogen was ob-
served.  The increase in blood Ca causes an increase in serum protein. (Sim-
kiss and Taylor 1971).

2. Reproductive organs

The weight of the hen’s ovary was influenced by the degree of its egg num-
ber (Table 7). The differences were only significant (P« 0.05) between gra-
des of eges.  The more the egg number, the more increase in the ovary weight
(25.24 vs. 29.39 g) as shown in Table 7. However, hormonal treatments and;/
or doses had no effect. This may be due (o the fact that the measurements
were taken after the end of the experiment, where there is no effect of the hor-
mones. In oviducts parameters (Table 8), the control group was less in most
of them than that the hormonal treatments, where the subgroups (daily or
weekly) failed to have unique trend in this respect, The weightl of the ovary
and the oviduct increased rapidely when the hen changes its reproductive pha-
se from rest to laying conditions. Breed used for egg production posses mo-
re visible oocytes in ovary and consequently higher ovary weight than nonl-
ayers or meat breeds. 1t is possible that the increase in weight in both ovary
and oviduct are related to hormonal mechanism or levels. The ratio (ovary
wt/oviduct wt) in Fayoumi breed is unity (Hafez and Kamar, 1955) and is
higher than that found in other breeds (Chaikoff et afl., 1941). The thyroxine
treatment has larger ovaries and oviducts than other treatments. Therefore,
the rapid increase in the ovary and in the oviduct weights is a metabolic pro-
cess rather than reproductive one.  Also, the length of the oviduct is larger
during laying capacity than during the rest.  All the hormonal treatments sho-
wed larger lengths of oviducts than that the control.
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