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Abstract 
This study evaluated changes in hematological indices and selected hormonal parameters in Barbary 
ewes during pregnancy under semi-arid conditions in eastern Libya. Forty clinically healthy ewes 
were allocated to four groups (n = 10 each): non-pregnant controls and pregnant ewes at the 2nd, 
4th, and 5th months of gestation. Blood samples were collected to measure red blood cell count (RBC), 
white blood cell count (WBC), hemoglobin concentration (Hb), packed cell volume (PCV), and serum 
insulin and parathormone (PTH). Data were analyzed by one-way ANOVA with Tukey’s post hoc test 

at p < 0.05. Results: RBC, Hb, and PCV decreased progressively with advancing gestation, whereas 
WBC increased. Insulin declined significantly from the control group to late gestation, while PTH 
increased significantly during the same period. The most marked changes were observed in the 4th 
and 5th months of pregnancy. Conclusion: Pregnancy in Barbary ewes was associated with 
coordinated hematological and endocrine adjustments, especially in late gestation. These findings 
indicate altered oxygen-transport indices, enhanced leukocytic activity, modified energy metabolism, 
and increased calcium regulatory demand. Monitoring these parameters may support better health 
and nutritional management of pregnant ewes in semi-arid production systems. 
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Introduction 
Pregnancy in small ruminants is accompanied by physiological adaptations that support fetal growth while 
preserving maternal homeostasis. These adaptations affect blood composition, energy metabolism, immune 
function, and mineral regulation [1]. In sheep, reductions in erythrocytic indices during gestation are 
commonly linked to plasma volume expansion, whereas increases in leukocyte counts reflect immunological 
adjustment [2]. Endocrine regulators such as insulin and parathormone also change during pregnancy to 
support nutrient partitioning and calcium balance [3,4]. Environmental stress may intensify these responses 
in semi-arid production systems, where heat load, fluctuating forage quality, and limited water availability 
can increase metabolic demand. However, integrated data on hematological and hormonal responses during 
pregnancy remain limited for indigenous sheep breeds raised under field conditions. [4,5,6]. Therefore, this 
study aimed to evaluate changes in selected hematological and hormonal parameters in Barbary ewes at 
different stages of gestation in eastern Libya. 
 

Methods 
The study was conducted in the Al-Batnan region (Tobruk, eastern Libya), an area characterized by a semi-
arid Mediterranean climate. A total of 40 clinically healthy Barbary ewes aged 2–4 years and of similar body 
condition were enrolled from local flocks managed under comparable extensive or semi-extensive systems. 
The animals were assigned to four groups (n = 10 per group) according to physiological status: non-pregnant 
controls, and pregnant ewes at the 2nd, 4th, and 5th months of gestation. The pregnancy stage was 
determined from reproductive records and standard pregnancy assessment methods. Blood was collected 
from the jugular vein in the morning before feeding. Samples in EDTA tubes were used for hematological 
analysis, and samples in plain tubes were centrifuged at 3000 rpm for 10–15 min to obtain serum for 
hormonal assays. The measured hematological parameters were RBC, WBC, Hb, and PCV. Serum insulin 
and PTH were measured using commercial ELISA kits according to the manufacturers’ instructions. All 
hormonal assays were performed in duplicate [1,3,7]. Data were expressed as mean ± standard error (SE) 
and analyzed using one-way ANOVA followed by Tukey’s test. Differences were considered significant at p < 
0.05. 
 

Results 
The pregnancy stage significantly affected both hematological and hormonal variables. RBC, Hb, and PCV 
decreased progressively with advancing gestation, whereas WBC increased. The largest changes were 
recorded during the 4th and 5th months of pregnancy. Serum insulin declined significantly from 12.5 ± 0.5 
µIU/mL in non-pregnant ewes to 8.9 ± 0.3 µIU/mL in the 5th month of gestation. In contrast, PTH increased 
from 35 ± 2 pg/mL in controls to 52 ± 3 pg/mL in late gestation. 
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Table 1. Hematological parameters (mean ± SE) of Barbary ewes at different stages of pregnancy. 

Parameter Control 2nd month 4th month 5th month 

RBC (×10⁶/µL) 9.8 ± 0.3 9.2 ± 0.2 8.5 ± 0.3* 8.0 ± 0.2* 

Hb (g/dL) 11.5 ± 0.4 10.8 ± 0.3 10.2 ± 0.2* 9.6 ± 0.3* 

PCV (%) 34.2 ± 1.1 32.5 ± 1.0 30.8 ± 0.9* 29.4 ± 1.0* 

WBC (×10³/µL) 7.2 ± 0.3 7.8 ± 0.2 8.5 ± 0.3* 9.1 ± 0.4* 
Note:  indicates a significant difference compared with the control group (p < 0.05). 

 

Table 2. Hormonal parameters (mean ± SE) of Barbary ewes at different stages of pregnancy. 

Hormone Control 2nd month 4th month 5th month 

Insulin (µIU/mL) 12.5 ± 0.5 11.0 ± 0.4 9.8 ± 0.3* 8.9 ± 0.3* 

PTH (pg/mL) 35 ± 2 40 ± 2 48 ± 3* 52 ± 3* 
Note:  indicates a significant difference compared with the control group (p < 0.05). 

 

Discussion 
The decline in RBC, Hb, and PCV is consistent with physiological hemodilution during pregnancy, in which 
plasma volume expansion exceeds the increase in erythrocyte mass [8]. This response may improve 
uteroplacental perfusion, although marked reductions may indicate increased physiological burden under 
limited nutritional conditions [9,10]. The rise in WBC suggests activation of maternal immune mechanisms 
required to maintain pregnancy while preserving host defense [11]. The reduction in insulin observed with 
advancing gestation is compatible with altered maternal glucose metabolism and a greater allocation of 
nutrients to the fetus. The increase in PTH indicates greater calcium regulatory demand during fetal skeletal 
development, especially in late gestation. Together, these findings support the view that hematological and 
endocrine systems act in a coordinated manner during pregnancy [12]. The overall pattern agrees with 
previous reports in sheep showing gestational declines in erythrocytic indices, increased leukocyte counts, 
altered insulin dynamics, and elevated calcium-regulating hormones [7,8]. In the present study, these 
adjustments may have been further influenced by semi-arid environmental conditions, which can intensify 
metabolic and endocrine stress [11,12]. 
 

Conclusion 
Pregnancy in Barbary ewes was associated with significant reductions in RBC, Hb, PCV, and insulin, 
together with increases in WBC and PTH, particularly in late gestation. These changes indicate coordinated 
adaptation of hematological, metabolic, and mineral-regulatory systems. Routine monitoring of these 
indicators may help improve nutritional and clinical management of pregnant ewes under semi-arid 
conditions. 
 
Acknowledgment 
The authors highly appreciated the collaboration of some medical laboratories in Tobrouk city during the 
collection of data for this study. 
 

References 
1. Michella N. Effect of rearing systems on the production, reproduction and welfare of small ruminants in 

Lebanon. 2000. 
2. Berkani A, Mahdi D, Allaoua S, Benbott A. Changes in blood biochemical and mineral parameters of Ouled 

Djellal ewes under the semi-arid environment of north–eastern Algeria during late pregnancy and early post-

partum. World J Environ Biosci. 2018;7:71–6. 
3. Alhidary IA, Abdelrahman M, Harron R. Physiological responses of sheep under arid and semi-arid conditions. 

Animals. 2023;13:245. 
4. Antunović Z, Novoselec J, Šperanda M, Steiner Z, Ćavar S, Pavlović N, et al. Hematological and biochemical 

parameters in sheep during pregnancy and lactation. Vet Arh. 2017;87:405–14. 
5. Bell AW, Bauman DE. Adaptations of glucose metabolism during pregnancy and lactation. J Mammary Gland 

Biol Neoplasia. 2017;22:265–78. 
6. El-Tarabany MS, El-Tarabany AA, Atta MA. Hematological and biochemical changes in pregnant ewes: Effects 

of gestation stage. Small Rumin Res. 2022;210:106689. 
7. Iriadam M. Variation in certain hematological parameters during pregnancy in sheep. Vet Arh. 2007;77:547–

54. 
8. Kovacs CS. Maternal mineral metabolism during pregnancy and lactation. Endocrinol Metab Clin North Am. 

2016;45:53–64. 
9. Reynolds LP, Borowicz PP, Caton JS, Vonnahme KA, Luther JS, Buchanan DS, et al. Placental function and 

fetal growth in ruminants. J Anim Sci. 2009;98:117. 
10. Sejian V, Bhatta R, Gaughan JB, Dunshea FR, Lacetera N. Adaptation of animals to heat stress. Animal. 

2018;12(2):431–44. 
11. Swelum AA, El-Saadony MT, Abdo M, Ombarak RA, Hussein EO, Suliman GM, et al. Endocrine and metabolic 

responses in pregnant sheep. Saudi J Biol Sci. 2021;28:345–52. 
12. Abdalsalam N, Hazawy S. Comparative Study of Hematological-biochemical Parameters in Indigenous Sheep 

Reared in Semi-Desert and Mountainous Areas of Libya. AlQalam J Med Appl Sci. 2025;:2877–88. 

https://doi.org/10.54361/ajmas.269431

