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further understanding of all possible physiological mechasishat regulate reproduction. So, the hormonal profiles
should be examined either individually or in a relation to one another.

MATERIALS AND METHODS

Ethical approval

The present work has been conducted in accordance with guidelines of the ethindttemnof Faculty of
Agriculturei Cairo University, in cooperation witlhnimal ProductionResearcHnstitute,Agricultural ResearciCenter.
The experimental fieldwork was carried out at rabbitry unifofmal Physiology Laboratory. Whereas, the hormonal
analyses were executed at Cdihoiversity ResearchPark, Faculty of Agriculture, Egypt.

Experimental animals and diets

A total number of 25 New Zealand White (NZW) rabbit does were checked for pregnancy (using hand palpation on
the abdominal area) aty 14 after natural insaination. The pregnant doaged between-8 months with average body
weight (BW) 0f3252.58+18.6@ were used. Before starting the experiment, the does were put in individual cages with
males and naturally mated. After that, thvegre checked for pregnancy (at day 14) which was considered the beginning
of the experiment. The pregnant does were healthy and we did not notice any abnormalstgas¢abies or inactive
movement). The experiment started at mid of gestation aretllasttil the weaning age of the kits. The animals were
housed individually in galvanized wire batteries in wadhtilated indoor pens, and providing thewh libitumfeed (fed
commercial pelleted dietThe fresh and clean water was available during tiperxent. The rationsT@ble ) satisfied
the nutrient requirements of the does during pregnancy and lactation accordatg$o(2004)

Table 1.Feed ingredients and chemical analysis of the basal diet (% dry matter basis) provided to the preghaimgie
experimental period

Feed Ingredient (%) Chemical analysis(%DM basis)

Soybean meal (44% CP) 8.50 Dry matter 89.00
Barley 30.0 Organic matter 90.88
Yellow corn 9.50

Wheat bran 23.0 Crud protein 18.00
Clover hay 16.0 Crud fiber 10.60
Corngluten (60%CP) 9.70

Molasses 0.30 Ether extract 2.50
Limestone 1.50 Nitrogen free extract 59.78
Di- calcium phosphate 0.50 Ash 9.12
DL-Methionine 0.20 Lysine 0.98
Sodium chloride 0.30 Methionine+ cystene 0.70
Vit.-Min. premix 0.30 Calcium 0.95
Anti-coccidiosis 0.10 Phosphorus 0.64
Anti-Fungi 0.10 Digestible energy(kcal/kgDM) 2750
Total 100

®Each 1 kg contain contains: 12000 IU vit.A; 2200 IU vit. D3; 13.4 mg vit. E (determined); 2.0 mg vit. K3; 1.0 mg vit. Bi; vitOB2; 1.5 mg vit.
B6; 0.0010 mg vit. B12; 6.7 mg vit. pantothenic; 6.67 mg vit. B5; 0.07 mg B8; 1.67 mg B9; 400 mg choline chloride; 1384254 hg Fe; 22.3
mg Zn; 10.0 mg Mn;1 .67 mg Cu; 0.25 mg | and 0.033 mg Se, DM = Dry Matter, CR = Crude Protein

Blood sampling and plasma hormonal analyses

From the vena behind the rabbit does ear, about 3ml of blood samples were collected from each doe at pregnancy
days (14, 21 and 28igure ) and on kindling dayWe choose these specific pregnancy days, because rabbit
placentaibn is occurred at the day 13 and fetal growth occurred from the days 21 to 28 of preghancy acc@évdimto
et al. (2016) The samples were collected in heparinized tubes and were centrifuged at 3000 rpm for 20 minutes to get
blood plasma that stored der -20°C until hormonal analyses, which have been done according to the manufacturer
procedureln blood plasma, we assayed hormones, P4]&2], T4 and T3using ELISA kits obtained from Sino Gen
Clon Biotech, No.9 BoYuan RoaduHang District 311112HangZhou, Chinawhile, PRL hormone was determined
by using ELISA kit from Glory Science Co. (G1725, USA). The measured hormones P4, PRI, TIGEnd T3 are
expressed in nanogram per milliliter (ng/ml) except the E2, which expressed in picogram gdaerngig/ml).
Hormones were quantified by using a specific antibody for each hormone, which make solid phase. The combine
hormone antibody with labeled horseradish peroxidase to form antdrtyerenzymeantibody complex. After many
steps and forminght blue color, the stop solution added and the color change is measured spectrophotometrically at
wavelength 450nm.
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Figure 1. Time of collecting blood samples during gestation days and kindling ddginZealandVhite rabbits

Body weights, litter sze and milk production

The litter weights were recorded concurrently with collecting milk samples to determine the amount of produced
milk (daily milk yield, DMY g/d) by calculating the difference in kit’s body weight before and after suckling. The dams
continued in lactation fofour weeks and the average ofal milk yield (TMY, g/d) was calculated.

Statistical analyses

The collected data were subjected to-er@y analysis of variance to detect the effects of time of collecting blood
samples (sample tig SD) on hormonal changes during gestation period and its impact on subsequent lactation, litter
size and weight, using the General Linear Model (GLM) proceduxe.8TAT (2018)

The statistical model used was as followg=Y1 + SO + g Where: Yijk= the individual observation, g the
overall mean, S| the effect of time (i=1, 2, 3, 4);®random error associated with the individual.

The differences among time means were separated according to Duncan's multiple rabgedest ((95p The
significance level was set at 5% (P< 0.05), and the correlation coefficient among hormones, milk yield, litter size and
weight at birth was calculated.

RESULTS AND DISCUSSION
Hormonal changes in pregnant rabbit does

Progesterone hormoneAs shown intable 2 andfigure 2 P4 level at the mid of gestation was gradually increased
reaching to the highest level (4.00 ng/ml) at day 21 of pregnancy. Then, decreased slightly prior to labor by two days.
However, the differences among gestation days were ingigntf{iP>0.05). Thereafter, a drop and rapid reduction in P4
level have been recorded at delivery day. It could be noticed that, this level at kindling day was markedly and
significantly (P<0.05) differed than that at all gestational days. In the preseiy, ghe level of P4 during the second
half of pregnancy (14 28 days) is ranged between 3.16 to 4.00 ng/ml. This finding agree with tKaiden et al.
(2017)who found that P4 level was 3.1 ng/ml during pregnancy period in rabbits.

In contrast, our Vaes of P4 level are lower than those reported in other stu@@mwzalezMariscalet al. (2009)
found that the maximal level was observed on day 14 (11+3 ng/ml) after which P4 concentration gradually declined.
Szendro et al. (2010¥ported that P4 levelas 9.4 ng/ml in pregnant rabbits. AldGrat et al. (2015pbserved that P4
level at 18, 20" and 30" days of pregnancy were 9.9, 5.3 and 4.1 ng/ml, respectively. Additionally, the present data
disagree and lower than thoseAdfonso (2016)who foundthat, the highest level (12 ng/ml) of P4 was at day 14 of
pregnancy, after that its level started to decrease at days 21 and 28 of pregnancy (10 and 8 ng/ml, respectively). On the
other side, it is much higher than that (1.5 ng/ml) obtaineBdstanci etl. (2012) Generally, the level of P4 hormone
in rabbits during pregnancy is lower than that in other spebiegille et al. (2002)stated that P4 in rat is ranged
between 6130 ng/ml, and reaching to 200 ng/ml in human.

These contradicted results cormdag the changes in P4 levels and patterns in the above mentioned studies could be
attributed to many factors particularly genetic makeup, parity, managerial and environmental cotidiioved] known
that P4 level in rabbits remain high throughoutgrancy periodSzendro et al., 20)0This elevation in P4 level is
essential for both, the first wave of MG differentiation, which called lactogenesis 1 that startinggestaition and
alveolar proliferationeville et al., 2002 Furthermore, it i€ssential for the maintenance of pregnancy in rabbits and is
crucial for keeping the uterus in a quiescent statedagmt premature onset of labfirat et al, 2015) Also, it helps
the fetus implantation and maintain continuation of pregnalkeidénet al., 2017.
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