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SUMMARY

One hundred, 3 month old brown Lohman Selected Leghorn (LSL) and one
hundred Fayoumi hens were used in this study. Birds were individually housed and
fed a corn-soybean laying diet. Productive performance was monitored during the
period from sexual maturity to the peak of egg production. Blood plasma
concentrations of progesterone (P4), estradiol (E2) and triiodothyronine (T3) were
determined. Erythrocyte count (RBC's), Packed cell volume (PCV) and hemoglobin
(HMb) concentration were also determined in blood. The LSL hens showed better
productive performance, matured 37 days earlier and produced more egg number and
mass than Fayoumi hens. Plasma P4 concentrations significantly increased at the
age of sexual maturity and maintained its high level up to the peak of egg production
in LSL and Fayoumi hens. Plasma E2 significantly rose at age of sexual maturity and
reached its maximum level at peak of egg production. Fayoumi showed significantly
higher plasma E2 concentrations than LSL hens during the peried from sexual
maturity up to the peak of egg production. Plasma T3 significantly decreased as age
advanced. The LSL hens showed significant higher plasma T3 levels at 16 weeks of
age than Fayoumi. Thenafter the Fayoumi had higher but not significant values. Total
RBC's count, Hb concentrations and PCV values were lower in older hens and higher
in Fayoumi than LSL hens.
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INTRODUCTION

A laying hen of very high productive capacity may produce 200 to 280 eggs a
year, that is up to four times as much dry matter as in its body (Maynard and Loosli,
1962). This clearly coincides with intensive metabolic activities. Egg production is
associated with increased rate of turnover of thyroid hormones. These hormones are
decreased or increased, within physiological limits, to afford suitable metabolic
conditions for the actions of gonadotrophins and female sex hormones. These
collectively regulate egg formation from ovulation to oviposition (Beuving and
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Vonder, 1977). Tanabe ef al (1983) showed that the reproductive slage and
productivity of hens are targely dependent on different hormonat levels.

Egg production in Egypt today is mainly from imported commeracial layer strains.
However, lhese strains are not adapted to the Egyptian conditions, spacially if they
are reared under open housing system. In addition, the Egyptian consumer still
prefers locaf (Fayoumi ) eggs in spite of their small size. Therefore, improvement of
Fayoumi egg production is still important. Physiological traits could be used as
determinants for improving egg production of Fayoumi fowl.

The objective of this study was to find out relationships betwesn some
physiological traits (hormonal and hematoicgical) and egg production in 8 cornmercial
strain (LSL) and a local breed {Fayoumi) under Egyptian conditions.

MATERIALS AND METHODS

The present study was carried out in The Poultry Research Farm and Laboratory
of Poultry Physiology, Animal Production Department, Facuity of Agriculture, Cairo
University.

Birds

One hundred, 3 months old Brown Lohman selected Leghorn (L8L) and one
hundred Fayoumi hens were used. Birds were individually housed in wire cages in an
open sided house. Starting from 18 weeks of age, birds were exposed to 14 hr light
daily being Increased half an hour every two weeks up lo 17 hr daily. Birds were fed
ad. libiturn com-soybean meal laying diet containing 17% crude protein, 2800 Kcal
ME/Kg diet, 3.7% calcium and 0.66% total phosphorus according 1o NRC (1584)
requirements. Egg production was recorded fromi the first laid egg up te the saventh
menth of production. Age and body weight at gexual maturity (S.M.) were also
recorded for all birds.

Blood analysis

Blood samples were collected from 32 birds (16 of each strain) at 16 and 18 wks
of age, at sexual maturity and during the peak of production to determine the
hormonal changes and some related hematological properties. Samples of about 2 mi
of blood were withdrawn from the brachial vein into a hyparinized syringe. Total RBC's
count (109 mm?3 blood), PCV value (%} and hemoglobin concentration {g/100 ml
blood) were immediately determined for each individual bird, Blood samples were
spent at 3000 rpm for § minutes to collect plasma which was siored at -20°C for iatter
analyses.

Hormonal assays

Direct radio immunoassay (R.LA.) technique was performed for plasma
progesterone, estradiol (Etches et al, 1981) and Triiodothyronine (May, 1878)
assessments. Ready antibody coated tube kits (Diagnostic Product Corporation, Los
Angeles) were used according to the procedure ouilined by the manutacturer.

Crossreaction of progesterone antibody {at 50% displacement) was 100% with
progesterone, while it was 2.2% 3.4%, $.0% and 3.2% with 11-Deoxycorticosterone, 17
ci-Hydroxyprogesterone, 5 a-Pregnan-3 20-dione  and 5 [3-Pregnan-3.20-dione.
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respectively. 1t also was less than 1.0% with corticosterone, 20 [3-dihydroprogesterone,
pregnenolone, midroxyprogesterone and testosterone, and less than 0.1% with any of
the other steroids,

Estradiol antibody (at 50% binding) showed 100% crossreaction with estradiol,
while it was 4.4%, 10.0% and 1.8% with d-equilenin, estrone and estrone-[3-D-
glucuronide and ethinyl estradiol, respectively. It was less than 1% with any of the
other steroids.

Total Ty antiserum is highly specific for trilodothyronine. The crossreactivity of
total T4 antiserum was 100% with Tq , while it was 19.8% and 1.1% with
trilodothyroacetic acid and D-thyroxine, respectively. It was less than 1% with any of
the other natural compounds that might be presented in samples.

Statistical Analysis

Data collected were subjected to two factor- factorial analysis of variance
(MSTAT, 1986). Differences among means were tested using Duncan Multiple Range
Test (Duncan, 1955).

RESULTS

The LSL hens matured 37 days earlier with heavier body weight at sexual maturity
than Fayoumi. Weight of the first egg, eqg number, egg weight and egg mass through
100 days were significantly greater in LSL than Fayoumi hens. Days required to
produce the first 10 eggs were significantly more in Fayoumi than LSL hens. (Table
1)

Progesterone (P4) concentration significantly increased at age of sexual maturity
and continued to increase until the peak of egg production in both breeds (Table 2 &
Fig. 1a). At 18 weeks and sexual maturity, levels of Plasma P4 of LSL hens were
higher than Fayoumi, however, the differences were not significant (Table 2). Estradiol
levels significantly increased by about 0.79 and 3.2 times in LSL and Fayoumi hens,
respectlively from 18 wks of age tothe age of sexual maturity and reached its peak
value at the peak of egg production (Fig. 1b). Plasma E, was higher in Fayoumi than
LSL hens at peak of production. However, differences between the two strains at
other time periods were not statistically significant (Table 2). Plasma T4 significantly
decreased with the advancement of production for both strains (Table 2 and Fig. 1 c).
The T4 concentrations were significantly higher in LSL than Fayoumi at 16 weeks of
age, with no breed differences after that age (Table 2).

Table 1. Productive performance of LSL and Fayoumi hens

ltem LSL Fayoumi SE
Age at S.M. (day) 150 P 187 @ 2

Body weight at sexual maturity(g) 17252 1441b 110
Weight of first egg (g) 4798 323b 0.9
Days to produce first 10 eggs 116b 16.3 2 0.4
Egg no. through 100 days §7.7 @ 69.7 D 0.9
Egg wt. through 100 days (g) 55.8 2 396D 0.4
Egg mass through 100 days (g) 4889 @ 2756 P 49

8 DpMeans followed by different letters ,in each row, differ significantly at P<0.05.
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Table 2. Plasma P4 (ng/ml), Eo (pg/ml) and T4 (ng/dl) hormones in LSL and
Fayoumi hens at different productive stages

Age U8  Fayoumi  LSL | Fayoumi i‘%igfgﬂu_unr
16 wks 0106¢ 0138C¢ 39.76C 4033C 237028 19170
18 wks 0127 0420C 6318€C 4346C 161.8P 1740"Y
Sexual maturity 0308 0321D 11280 18278b g1t 1183¢
Peaak 05313 05303 1134P 218828 73660 04.01°d
S.E. 0.039 2324 11.50

Mean 0.291 0280 82228 12313A 14089 144.00
S.E, 0.0190 11.62 575

Means followed by different letters within each trait, differ significantly at P<0.05.

Average RBC's count {106f mm31, Hb concentration (a/ mi blood) and PCV value
(%} significantly decreased with the progress of egg production in both breeds (Fig.
2). There was a significant increase in RBC's of Fayoumi hens at the peak of 2gg
production (Table 3 and Fig. 2 a).In general, mean RBC's count, PCV percentage
and Hb concentration were higher although not significantly in Fayoumi than inLSL
hens (Table 3).

Table 3. RBC's count {1061mm3), PCV (%) and Hb concentration (g/100 ml) in LSL
and Fayoumi hens at different productive stages

Item RBC's PCV Hb

Age LSL Fayoumi LS. Fayoumi LSL  Fayoumi
16 wks 30680 32738 2003b 34002 104330 11002
18 wks ogsbe p73cd  31geb 3179b 10822 105480
Sexual maturity 2.49 dee 241@ 2686C 2557¢4 1p02bt 104380
Peak 2.30 2a3bc p3p0€ 24709 goeC  932°C
SE. 0.11 0.66 0.22

Mean 270 283 27918 2004”1006 10,34
SE. 0.05 0.33 0.11

Means followed by different letters within each trait, differ significantly at P<0.05
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Figure 2. Red blood cell (RBC's) count, packed cell volume (PCV) and hemoglobin

{Hb) concentration in LSL and Fayoumi hens.
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DISCUSSION

The insignificant breed difference in the progasterone concentration in the present
study was in agreement with Leszczynski ef al. {1985), There was a tendency for high
P4 concentration for the LSL hens (the active producing breed) close at 18 weeks ot
age and at sexual maturty, The Py concentiation in L5L plasma was 8% and 24%
over that of Fayoumi plasma at 18 weeks of age and sl sexual maturity, respectively.
The increase in circulating level of Py in LSL hans et sexual maturity than Fayoumi
may be related to the maturity of more ovarian folticles associated with the increased
mass and number of granuiosa cells (Etches, 1984). Moreover, there is evidence thal
the granulosa cells ¢f nol only the first foliicle but aiso the second and third foliicies
have heightened sensitively to LM slimulus for Py synthesis and secrefion in
comparison with these from immature follicles (Hammond et &l 1981 and Calvo et af,,
1981).

The increase in Plasma Py conceniration at sexual maturity (Fig. 1a) could be
refaled  to the increased releaze of gonadotropic hourmiones from plivitary giand,
Mashaly and Wentworth (1874} found a relationship between the release of
gonadotropic hormones and its stimulation of ovarian follicles progesterone secretion.

The significant increase in plasma E5 concentration at sexual maturity and peak of
eqq production (Fig. 1b) may be due to the association belween estradiol level, yolk-
protein formation and dsposition of egg shell calcium (Gruber, 1872). Tixter-Bilochard
el al, (1980) found that k2, level peaked 2 wks before the first egg, remaining relatively
constant thereafter . However, the significant differences betwesn LSL and Fayoumi
hens ln plasma E, during the period from sexual maturity to the peak of auy
production may be the reason for the difference in egg shell quality between tha two
strains (Shoukry, 1987). The higher production rate of LSL hens (20- 30 eggs per
sequence) than Fayoumi (3- 5 eggs per sequence) might Indicate thal the cvary o
Fayoumi hens has a high propertion of small follicles which mature at a slower rate
than that of LSL hens, Yu et al {1992) suggested that small follicles rather than large
ones, are the main source of estrogen within tha ovary of domestic fowl.

Data indicatad that the advancement of hen productive stage is associated with #
decrease in piasma Tg hormone level. This result may be due to the effect of the
thyroid hotmore secrelion rate  during growth stage of birds. Sterling ef al. (1984)
found that plasma concentration of T4 and T, were lower in adult ihan ier juvenite
birds, They added thal the decrease In these hormones at sexual maturity and the
peak of produciion may be due to the advance of productive stalus. However, Shaip
and Klandort (1981) atiribited the decrease in T_3 hormens to the inverse mlationship
betweer gonadal sterold hormones and thyroid functions. The presant restils
suggested rapid rate of thyroid hormone turmover to afford suitable metabolic
conditions for egg production. The L8L, as high producing hens, showsd gres
decrease in plasma T, as egg produclion levelincreased, than the tow producting
Favoumi hens |

The drop in RBC's count, PCV values and Hb concentration during the paricd
immediately prior fo the onset of laying was in harmony with the flndings of Freaman
(1871) and Wood ef al. (1971). They suggesfed that the slage of production was the
apparent factor which contributed lo the significant higher count in the young versus
that in the adult birds, Sturkie (1986) reported that Hb concentration was higher in
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immature female, then it drastically decreased when they started laying. At the peak
of egg production, RBC's of Fayourni were significantly higner than those in LSL
which may be due to the differences in their egg production level (Table 1). Freeman
(1971) stated that RBC's count increased at the end of laying period due to the low
rate of egg production. Sturkie and Textor (1960) and Nirmalan and Robinson (1972)
reported that the decrease in these hematological traits at sexual maturity may be due
to the high lével of Ep and P4 and the low level of Ty hormones.

It can be concluded that the changesin P4, Ep and T4 hormones, RBC's count,
Hb and PCV values before or at sexual maturity could be used as indicators to predict
egg production stage. Moreover, such physiological traits could be used as a base for
selection for genelic improvement in Fayoumi hens.
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