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EFFECT OF EXPERIMENTAL HYPO-AND HYPER THYROID FUNCTION
ON SOME METABOLIC AND PRODUCTIVE PARAMETERS IN RHODE
ISLAND RED FAYOUMI AND DANDARAWI HENS

El-Gendi, G.M.
Animal prod Dep, Fac of Agric at Moshtohor, Benha University. Egypt

ABSTRACT

Two hundred and thirty four Rhode Island Red (RIR.), Fayoumi and
Dandarawi hens were used in this study. Birds of each breed were randomly divided
into three groups (cach group divided into two replicates), hens of the first and
second groups were injected with eltroxin and carbimazole ,respectively. While the
third group was injected with distilled water and used as control group.The
experiment aimed to evaluate the effect of inducing thyroid hypo and hyper function
on some metabolic parametersas well as the rate of egg production and some egg

quality indices. The obtained results showed that.Injecting hens with eltroxin

significantly increased the average of egg production, egg weight and shell thickness
than did injecting them with carbimazole when compared with controls. Dandarawi
hens had the highest averages of both shell thickness and SWUSA (33.47 mm and
66.31 mg/cmz, resgcctivcly) than Fayoumi (33.18 and 66.21) and R.I.R (30.6]1 mm
and 64.54 mg/cm®, respectively). Plasma T3 and T4 were obviously higher in
Dandarawi hens than Fayoumi and RLR. Birds injected with eltroxin had
significantly higher plasma T3 and T4 when compared with controls and those
injected with carbimazole. Opposite results were observed in T3/T4 ratio. Fayoumi
hens had mostly the highest plasma total protein (11.41 g/dl) and cholesterol
(205.99 mg/dl) when compared with RLR. and Dandarawi . Treating birds with
either eltroxin or carbimazole decreased plasma total protein and cholesterol. Treating
hens with eltroxin or carbimazole slightly decreased average of total calcium
absorption when compared with control group. Finally it could be concluded that,
eltroxin and carbimazole treatments increased egg production, egg weight and shell
thickness while it decreased plasma total protein, cholesterol and the rate of calcium
absorption. High egg production state was related with the increase in plasma T3
and T4 and the dectease in conversion of T4 to T3. As a result of insignificant and
low values of prediction equations, plasma T3 and T4 may be not used to predict egg
production rate. According to the low correlation coefficient values between egg
production or plasma T3 and T4 and each of plasma T3,T4 and cholesterol, it could

be suggested that the formers could be not considered as an indicator for the latters.
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INTRODUCTION

Numerous studies have confirmed the important role of thyroid hormones in
the metabolic processes in mammals and birds (Gado, 1973 and Wentworth and
Ringer, 1986 and Decuypere ef al, 1994). The ability of the thyroid gland to influence
reproduction in birds has been obviously documented (Wentworth and Ringer, 1986).

Thiouracil and carbimazole are considered a goitrogenic material that increase
thyroid weight and suppress biosynthesis and secretion of thyroidal hormones in birds
(Howarth and Marks, 1973 and May and Mcnaughton, 1980)). Thyroid
hypo-function induced by feeding layers carbimazole and thiouracil reduced egg
production, egg weight and various egg shell properties (Gado, 1973 : Wentworth and
Ringer, 1986 ; Christensen and Ort, 1989 and Miller, 1990) .

The results of Khalifa and Shoukry (1992) stated that high egg production is
related to the increase in bioconversion of T4 to T3 and the decrease in plasma
thyroxin without significant change in plasma T3. Moreover, T4 and T3 in
responded  differently to exogenous thyroid stimulating hormone and thyroid releasing
hormone (Kuhn et al..1988). This implies that differences in potencics of T4 and T3
may also exist in egg production.

The present study was planed to evaluate the cffect of inducing thyroid hypo-
and hyper function by treating incubating Rhode Island Red, Fayoumi and Dandarawi
cggs and hatched chicks for a long period throughout the whole first productive ycar
with cltroxin (as thyroid preparation drug) or carbimazole (as antithyroidal drug) on
some metabolic parameters as well as the rate of egg production and some egg quality
indices.

MATERIALS AND METHODS

The present study was carried out at the poultry Rescarch Farm belonging to
Animal Production Department, Faculty of Agriculture, Benha University.

Two hundred and thirty four, 13 weeks old Rhode Island Red (R.IR..as
forcign breed) Fayoumi and Dandarawi (as local breeds) pullets were used in this
study. Pullets of each breed were randomly divided into three groups (two replicates
per cach group). Birds of the first, second and third experimental groups were
hatched from cggs injected with 1 ug/egg of either eltroxin (as thyroid preparation
drug), or carbimazole (as antithyroidal drug) and distilled water just before
incubation, respectively. Chicks were then injected at day of hatch with 1 ug/chick for
both eltroxin, carbimazole and distilled water and at 4 weeks intervals till 16 weeks of
age then at similar intervals but at a level of 1 mg/ kg body weight until the end of
the experimental period (66 weeks).
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Birds were housed in floor pens, kept under similar managerial and hygienic
conditions and fed ad libitum ( commercial starting and growing diets),the

composition of layer diet are shown in (Table, 1).

Egg production, egg weight and shell quality [shell thickness (mm) and shell
weight per unit surface area (SWUSA) was estimated according to
Ousterhout,(1981)] were determined at sexual maturity. at egg production peak and at

the end of the experimental period (66 weeks).

Blood samples were withdrawn from the wing vein of six hens selected
randomly per cach group at the same intervals mentioned previously. Plasma samples

were prepared and stored at -20°C till the time of chemical analysis.

Plasma thyroxin (T4) was analyzed by double antibody radioimmunossay
(RIA) as described by (Carew er al, 1983).While plasma triiodthyronine (T3) was
analyzed by single antibody RIA with Gamma Coat '™ RIA kits (clinical Assays,
Cambnidge, MA). The T3/T4 ratio was calculated as indicator of the bioconversion
rate of T4 to T3. Plasma total protein was determined using commercial kits
purchased from Egyptian-American company and plasma cholesterol was
colorimeterically measured according to Zoppi and Fenili (1976).

At 66 week of age, total number of 54 chickens (6 hens from each experimental
group) were randomly selected for( in vitro ) estimation of calcium absorption rate,
using the intestinal sac method was described by Radwan et al., (1984).

Data were analyzed using least-square and maximum likelihood program of
Harvey (1987). A linear model including the effect of breed, treatment, experimental
period and all possible interactions were used for analyzing such data. Corrclations
(adjusted for effects included in the model) among different traits were estimated.
Partial linear and quadratic regression cquations of egg production on plasma thyroid
hormones were calculated. Duncans new multiple range test was used for the
comparison between means (duncans,1955).
Y"=M+bll (xI- X" 1)+ bql(x] - x~1)2+bl2 (x2-x2) + bq2 (x2-x~2)2
where:
M =overall mean
bll & bql = Partial linear and quadratic regression coefficients of egg production on
T3, resp.
bl2 & bq2 = Partial lincar and quadratic regression coefficients of egg production on
T4, resp.

x] = Observed values of T3 x2 = Observed valucs of T4
x"1 =mean of T3 x"2 =mean of T4 .
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