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ABSTRACT 

This study was designed to investigate the influence of different gestation periods on serum 

estrogen, progesterone and biochemical attributes levels in Awassi ewes. Ten ewes of 2-5 years 

old and 35-50 kg live body weight were used currently during the period from September 

2019 to February 2020. Estrogen concentration seemed to decline since 2
nd

 month and 

reached its lesser level at 4
th

 month and re-increased at 5
th

 month of gestation. The 

progesterone level increased (P≤0.05) at 2
nd

 and 3
rd

 months and decreased at 5
th

 month of 

gestation. Serum  Cholesterol, glucose, total protein, albumin and glubulin were decreased 

(P≤0.05) at the last gestation period. AST, ALT, and ALP activities take similar trend being 

decreased at the last gestation period. In conclusion estrogen, progesterone and other blood 

biochemical parameters were changed obviously during different gestation periods of Awassi 

ewes. 

Keywords: reproductive hormones, cholesterol, total protein, pregnancy. 

 
 وآخرون اسماعيل                                                                               889-884(:3)54: 2023-مجلة العلوم الزراعية العراقية 

 مصل الدم في حيوية فيايالكيممستويات هرمون الاستروجين والبروجستيرون وبعض المعايير  فيالحمل المختلفة  مددتأثير 
  النعاج العواسية

 نواف نور الدين ظاهر                       عمرالثاني شريف سعيد                        ميثم عبدالاله اسماعيل
 استاذ مساعد                                    مدرس                                            استاذ مساعد                        

 فرع الطب الباطني والجراحة والتوليد, كلية الطب البيطري, جامعة تكريت, العراق
 المستخلص

البيوكيميائيتة فتي  والمعتاييرصممت هذه الدراسة لمعرفة تأثير فترات الحمل المختلفة على مستويات الاستتروجين والبروجستترون 
كجتتم متتن ولن الجستتم الحتتي ختتمل الفتتتر  متتن  50-35ستتنوات و  5-2نعتتاج بعمتتر  عشتتر  استتتخدمتمصتتل النعتتاج العواستتية  

فتي  ااتل مستتول لته  بتدا نن تركيتل اتستتروجين اتد انخفتض منتذ الشتنر الثتاني ووصتل إلتى 2020إلتى فبرايتر  2019سبتمبر 
فتتي الشتتنرين الثتتاني ( P≤0.05الشتتنر الرابتت  ثتتم عتتاود ليادتتته عنتتد الشتتنر الختتامس متتن الحمتتل  لاد مستتتول البروجستتترون  

كوليستتتترول والجلوكتتتول والبتتتروتين الكلتتتي واتلبتتتومين الوالثالتتتا وانخفتتتض فتتتي الشتتتنر الختتتامس متتتن الحمتتتل  انخفتتتض مستتتتول 
حيتا اتجاهًتا مشتابنًا  ALPو  ALTو  AST اظنتر نشتاطالحمتل  اتخيتر  متن فتتر  ال المصتل فتي ( فيP≤0.05لوبيولين  كوال

بشتكل واحتت   تتغيتريتتة الكيمياحيو  ومعتايير التدمالاستتروجين والبروجستتترون  الاستتنتاج,الحمتتل  متن  الاخيتر  فتتتر الفتي  انخفتض
  يةخمل فترات الحمل المختلفة للنعاج العواس

 .الحمل البروتين الكلي, ،، كولسترولهرمونات التكاثرالكلمات المفتاحية: 
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INTRODUCTION 

The Awassi breed's adaptability to harsh 

environmental conditions in arid and semi-arid 

areas has been acknowledged (3). The changes 

in the physiological status of animals can 

definitely have significant effects on the 

hematological and biochemical parameters in 

ewes (4). Pregnancy is the one of the most 

important physiological events throughout life 

of female animals that leads to reproduce its 

progeny and preserve the continuity of the 

species (2). The evaluation of reproductive 

hormones during pregnancy would be useful 

for pregnancy detection, nutritional 

management to prevent pregnancy toxemia 

and effective flock management to know 

number of fetuses and the precise stages of 

pregnancy (33).Progesterone is often called the 

‘pregnancy hormone’ and it's considers the 

key hormone for pregnancy maintenance in all 

animals (24). During pregnancy, low 

progesterone level in the ewe can lead to 

unfortunate development of embryo (27, 30). 

Estrogen concentration increases during late 

gestation in ewes and this this increases could 

be refer to increase estrogen requirement 

during last stage of pregnancy for the rapid 

growth of mammary gland and to support the 

beginning of parturition (33). Pregnancy can 

affect metabolism resulting in biochemical 

changes. It is well known that through the 

pregnancy all the metabolic pathways are 

involved in sustaining of fetus growth (17). 

Therefor the present study conducted to 

investigate the alteration in estrogen, 

progesterone and some of biochemical 

parameters profile throughout pregnancy in 

Iraqi Awassi ewes. 

MATERIALS AND METHODS 

Experimental animals 

Ten Awassi ewes aged 2-5 years were used in 

the current study. All animals were raised in 

animal house belong to the College of 

Veterinary Medicine/Tikrit University during 

the period between September -2019 to 

Feberuary-2020. Blood samples were monthly 

collect throughout gestation period by jugular 

venipuncture. Blood serum samples were 

separated by centrifugation as ten minutes 

3000 rpm, and all serum samples were stored 

under  -20 
o
C till analysis (21).  

 

Serum hormones assay 

Concentrations of estrogen and progesterone 

were assayed using Enzyme Linked 

Immunosorbent Assay (ELISA) technique (5), 

with a spicial kit (estrogen Enzymes 

Immunoasay Test Kits and progesterone 

Enzymes Immunoasay Test Kits, Medix. 

Biotech. Inc.,C.A.). 

Biochemical analysis 

serum cholesterol, glucose, total protein, 

albumin, globulin, ALT, AST and ALP  were 

assayed using spectrophotometer with special 

kit (Maghrib, biomeghrib Company) according 

to (15 and 36) . 

Statistics analyses 

Data  were  analysed  using  paired t-test (a  

Repeated Measures ANOVA ) in SPSS 

(Version 19; SPSS). The differences were set 

at p < 0.05 (6). 

RESULTS AND DISCUSSION  

The results of the present study (Figure 1) 

revealed that the level of estrogen 

concentration seemed to decline since the 2
nd

 

month of pregnancy, reaching its lesser level at 

the 4
th

 month (112.58±5.378 pg/ml), then it 

significantly (P<0.05) increased at the 5
th

 

month of gestation  (62.41±6.272 pg/ml). 

Similar trend was reported by Thompson and 

Wagner (35), Sharma et al. (32), Alwan et al. 

(7) and Shwetha et al. (33) who reported 

increased estradiol levels during late 

pregnancy period in ewes. Bazer et al. (8) 

hypothesized that the expression of estrogen 

receptors on which tissues will rise as the 

pregnancy progressed. Also, the current result 

was in agreement with Sharma et al. (32) who 

noticed that the cortisol secreted from fetal 

adrenal gland during last three weeks of 

gestation stimulates estrogen production. 

Shwetha et al. (33) pointed out that the 

increasing of estradiol levels during late 

gestation could be attributed to estradiol 

demand for rapid growth of mammary gland at 

the late stage of gestation as well as to support 

the beginning of parturition. 
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Figure 1. Estrogen concentration during different gestation periods in Awassi ewes (Mean + 

SE) 
Maximum serum level of progesterone in 

Awassi ewes in the present study reached to 

16.72±1.46 ng/ml, these level was lesser than 

levels recorded by (7) in Iraqi ewes, (38) in 

Syrian Awassi ewes, (14) in Barbary sheep 

and (22) in Kari ewes. These differences in 

progesterone levels may contributed to 

different breed (9), Mitchell et al. (25) 

reported that the variation in progesterone 

concentration is affected by season, age of the 

animal, ovulation rates and the analytical 

method. Significantly (P≤0.05) higher 

progesterone levels (Figure. 2) were observed 

in serum of pregnant ewes as pregnancy 

advanced in 2
nd

 and 3
rd

 months of gestation 

being 16.72±1.46 and 16.61± 2.88 ng/ml 

respectively compared with 1
st
 month of 

gestation (11.20± 1.43 ng/ml) then decreased 

(P≤0.05 ) in the last month of pregnancy 

(13.34± 0.43 ng/ml). These results was in line 

with Alwan et al. (7) and Mugerwa and 

Viviani (26) who reported higher progesterone 

levels during mid-gestation and lowered as 

parturition progressed. The increasing of 

progesterone concentration at the mid 

gestation period, is attributed to additional 

secretion from extra ovarian sources (placenta) 

(22, 33).  

 
Figure 2. Serum progestogen concentration during different gestation periods in Awassi ewes 

(Mean ± SE) 
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The results of present study (Table 1) revealed 

significant decreasing in cholesterol 

concentration at 5
th

 month of pregnancy 

(73.63± 0.88 mg/ml) compared with early and 

mid-gestation period (110.273 ± 2.123 and 

80.50 ± 3.435
 
respectively). This result was 

compatible with (18, 23, 28, 29) These 

decreasing in blood cholesterol concentration 

in the late pregnancy may return to the 

increased requirement of cholesterol to utilize 

steroid hormones at the last period of gestation 

for pregnancy maintenance and lactation 

development (29). Glucose level  decreased (P 

≤ 0.05) at late period of pregnancy (60.73 ± 

2.54 mg/dl) compared to early and mid-

gestation (68.3 ± 2.55 and 66.1 ± 2.13 mg/dl 

respectively). Similar results were reported by 

Ismaeel et al. (18) in Iraqi ewes and Waziri et 

al (39) in goat. This result may be caused by 

an increased fetus need for glucose due to 

increased fetal development during the last 

gestation period (13). In agreement with 

previous study (19, 18) total protein 

concentration in the current study decreased 

gradually with the progression of pregnancy 

till it reached its lowest levels (P ≤ 0.05) at the 

late pregnancy (6.27 ± 0.32 g/dl). The 

variations reflect the maternal requirements of 

proteins need for milking and providing 

immunoglobulins (31). Serum total proteins 

usually decreased as parturition advanced due 

to the increased fetal requirements for proteins 

needed to build muscle in late pregnancy (19). 

Albumin was decreased (P ≤ 0.05)  at the late 

pregnancy (2.91 ± 0.21 g/dl) compared with 

early and mid-pregnancy (3.35 ± 0.13 and 3.33 

± 0.43 g/dl  respectively). The liver 

synthesizes 80% of all albumins and the 

significant decrease in the level of albumin 

indicates a deficiency of amino acid and 

proteins in the organism of pregnant ewes 

(12). Globulin also decreased at the late 

pregnancy (3.36 ± 0.21 g/dl), might associated 

with the production of colostrum that rich in 

antibodies derived from γ-globulins and other 

immunological changes occurred around 

parturition (20). The activity of ALT, AST and 

ALP increased significantly (P ≤ 0.05) at the 

late pregnancy being 39.76 ± 1.34, 122.3 ± 

2.14 IU/L and 134.06 ± 2.25 IU/L in ALT, 

AST and ALP respectively compared with 

other periods. similar results were recorded by 

Gurgoze et al. (11) in Awassi ewes, El-Sherif 

and Assad, (10) in Barki ewes and Abdul-

Rahaman et al. (1) in she camel. The high ALP 

activity noticed in pregnant ewes may return to 

the rising of metabolic rate or increased bone 

metabolism due to the lack of dietary minerals 

of pregnant ewes (34). The amine transporter 

enzymes increases in pregnancy due to 

increased liver weight and reaches the highest 

levels when there is a lack of protein 

concentration and fat depletion to manufacture 

energy (37). In addition, the increases in level 

of these enzymes is affected by feeding 

deficiency causes and negative energy balance 

due to increase of energy requirement at the 

late pregnancy period and its reached highest 

concentration during the last period of 

pregnancy (16).  

Table 1. Serum biochemical parameters (Mean ± SE)  throughout different gestation periods 

in Awassi ewes 
Period 

 

Parameters 

Early pregnancy 

(1 -  2 months) 

Mid pregnancy 

(3  -  4 months) 

Late pregnancy 

(5 months) 

cholesterol (mg/ml) 110.273 ± 2.123 
a
 80.50 ± 3.435

 b
 73.63± 0.88 

c
 

Glucose          (mg/dl) 68.3 ± 2.55 
a
 66.1 ± 2.13 

a
 60.73 ± 2.54 

b
 

Total protein (g/dl) 7.24 ± 0.12 
a
 7.02 ± 0.15 

a
 6.27 ± 0.32 

b
 

Albumin         (g/dl) 3.35 ± 0.13 
a
 3.33 ± 0.43 

a
 2.91 ± 0.21 

b
 

Globulin         (g/dl)  3.88 ± 0.13 
a
 3.66 ± 0.43 

a
 3.36 ± 0.21 

b
 

ALT                 (IU/L) 32.38 ± 1.45 
b
 35.3 ± 1.32 

b
 39.76 ± 1.34 

a
 

AST                 (IU/L) 91.83 ± 2.23 
c
 99.20 ± 1.87 

b
 122.3 ± 2.14 

a
 

ALP                 (IU/L) 110.93 ± 2.34 
b
 115.63 ± 2.03 

b
 134.06 ± 2.25 

a
 

Means with different superscripts within each row differ significantly (P ≤ 0.05)  

CONCLUSION 

The current study revealed that the gestational 

periods have clear effect on estrogen and 

progesterone concentrations and these effects 

are related with maintenance of pregnancy, 

prepare normal parturition and development of 

mammary gland. Blood biochemical levels 

changed throughout different gestation period 
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and these changes may reflect the health status 

of animals. 

REFERENCES 

1. Abdul-Rahaman, Y. T., A. A. Mnati and  

W. M. Mohammed. 2018. Effect of different 

gestation periods on some  physiological 

aspects of Iraqi female dromedary camel 

(Camelus dromedaries). Iraqi Journal of 

Agricultural Sciences. 49(4):694-707. 

https://doi.org/10.36103/ijas.v49i4.80  

2. Abu Nasar, M.D. and A. Rahman. 2006. 

Hormonal changes in the uterus during 

pregnancy- lessons from the ewe: A Review. J. 

Agric. Rural. Dev., 4(1&2): 1-7. 3. Alkass, J. 

E., Hermiz, H. N., & Baper, M. I. 2021. Some 

aspects of reproductive efficiency in awassi 

ewes: A review. Iraqi Journal of Agricultural 

Sciences, 52(1), 20-27.  

https://doi.org/10.36103/ijas.v52i1.1232  

4. Awad, A. H., Ismaeel, M. A., & AL-doori, 

Z. T. 2021. Haematological And Blood 

Biochemical Parameters Of Pre-And Post 

Lambing Periods For Iraqi Nuaemie 

Ewes.  Iraqi Journal of Agricultural 

Science, 52(4), 941-948.  

https://doi.org/10.36103/ijas.v52i4.1403  

5. Al-Marzani, E. A. H., & Barwary, M. S. 

2022. Effect Of Different Estrus 

Synchronization On Serum E2, P4, Fsh And 

Lh During Different Estrus Periods And 

Pregnancy In Ewes. Iraqi Journal Of 

Agricultural Sciences, 53(4), 743-751.  

https://doi.org/10.36103/ijas.v53i4.1584  

6. Al-Mohammed, N.T., Al-Rawi, K.M., 

Younis,  M.A. and Al-Morani, W.K. (1986). 

Principles of statistics ., Univ. Mousal 

7. Alwan, A.F., F.A.M. Amin and N.S. 

Ibrahim. 2010. Blood progesterone and 

estrogen hormones level during pregnancy and 

after birth in Iraqi sheep and goat. Bas. J. Vet. 

Res., 3(2): 153.  

8. Bazer, F.W., G. Song and W.W. Thatcher. 

2012. Roles of conceptus secretary proteins in 

establishment and maintenance of pregnancy 

in ruminants. Asian Aust. J. Anim. Sci., 25:1-

16 

9. Eastwood, K.C., E. Payne, R.J. Fairclough 

and M.F. Mcdonald. 2012. Plasma 

progesterone concentration during pregnancy 

in Romney and Border Leicester x Romney 

ewes after gonadotrophin treatment. New 

Zealand J. Agric. Res., 19:271-276 

10. EL-Sherif M. M. and A. F. Assad. 2001. 

Changes in some blood constituents of Barki 

ewes during pregnancy and lactation under 

semi-arid conditions. Small Rumin. Res., 

40:269-277 

11. Gurgoze, S., K. Z. Abuzer, Ö. Nihat and I. 

Hasan. 2009. Investigation of some 

biochemical parameters and mineral substance 

during pregnancy and postpartum period in 

Awassi ewes. Kafkas Univ. Vet. Fak. Derg., 

15(6):957-963 

12. Gutyj B, Y. Grymak, M. Drach, O. Bilyk, 

O. Matsjuk and N. Magrelo. 2017. The impact 

of endogenous intoxication on biochemical 

indicators of blood of pregnant ewes. 

Regulatory Mechanisms in Biosystems, 8(3): 

438–443.  

13. Hamadeh, M. E., H. Bosted and K. Failing. 

1996. Studies on relevant metabolism 

parameters In blood plasma of highly pregnant 

and non pregnant ewes. Berliner Und 

Munchener Tierarztliche Wochenschrift., 109: 

81-86 

14. Hamon, M.H. and  R.B. Heap. 1990. 

Progesterone and oestrogen concentrations in 

plasma of Barbary sheep (aoudad, 

Ammotragus lervia) compared with those of 

domestic sheep and goats during pregnancy. J. 

Reprod. Fertil., 90:207-211 

15. Henry, J. B. (1984). Clinical Diagnosis and 

management 17th ed, Sauders Publisher 

16. Ilhem, O and A. Cherif. 2011. Effect of 

cold winter on blood biochemistry of domestic 

sheep fed natural pasture . Scholars Research 

Library . University of Annaba , Algeria. 

12(3): 119-128 

17. Iriadam, M. 2007. “Variation in certain 

hematological and biochemical parameters 

during the peri-partum period in Kilis 

does,”Small Rumin. Rese., 73(1–3): 54–57 

18. Ismaeel, M. A., A. H. Awad and N.N. 

Dhahir. 2018. Assessment of alterations in 

some blood biochemical and mineral contents 

concentration before and during pregnancy 

period in Iraqi ewes of Salah Aldin province. 

Iraqi J. Vet. Sci., 32 (2): 161-165 

19. Jainudee, M. R. and E. S. Hafez. 1994. 

Gestation prenatal physiology and parturition. 

In, Hafez ESE (Ed): Reproduction in Farm 

Animals. Lea and Febiger, Philadelphia.; 4: 

247-283 

https://doi.org/10.36103/ijas.v49i4.80
https://doi.org/10.36103/ijas.v52i1.1232
https://doi.org/10.36103/ijas.v52i4.1403
https://doi.org/10.36103/ijas.v53i4.1584


Iraqi Journal of Agricultural Sciences –2023:54(3):884- 889                                               Ismaeel & et al. 

889 

20. Janku, L., L. Pavlata, L. Mišurová, J. 

Filípek, A. Pechová and R. Dvořák. 2011. 

Levels of protein fractions in blood serum of 

peri-parturient goats. Acta. Vet. Brno., 80: 

185–190 

21. Kamal, N.S.M. 2022. Effect of Dietary 

Protected Lysine Supplementation On Milk 

Yield, Composition And Some Blood And 

Rumen Parameters In Local Ewes. Iraqi 

Journal of Agricultural Sciences, 53(6), 1317-

1324.  https://doi.org/10.36103/ijas.v53i6.1647  

22. Khan, S.M., A. Sohail, K.M. Sajjad and 

Z.M. Tariq. 2014. Hormonal profile of Kari 

ewes with variable gestation length. The Pak. 

Vet. J., 34:54 

23. Khatun, A.,  G. M. Wani,  J. I. A. Bhat, 

A.R. Choudhury and M.Z. Khan. 2011. 

Biochemical indices in sheep during different 

stages of pregnancy. Asian. J. Anim. Vet. 

Adv., 6:175-181 

24. Lye, S.J. 1996. Initiation of parturition. 

Anim. Reprod. Sci., 42: 495-503 

25. Mitchell, L., M. King, R.P. Aitken, F. E. 

Gebbie and J.M. Wallace. 1999. Ovulation, 

fertilization and lambing rates, and peripheral 

progesterone concentrations, in ewes 

inseminated at a natural oestrus during 

November or February. J. Reprod. Fertil., 115: 

133 

26. Mugerwa, E.K. and P. Viviani. 1992. 

Progesterone concentrations in peripheral 

plasma of Menz sheep during gestation and 

parturition. Small Rumin. Res., 8:47-53 

27. Nephew, K.P., K.E. McClure, T. Ott, D.H. 

Budois, F.W. Bazer and W.F. Pope. 1991. 

Relationship between variation in conceptus 

development and differences in estrous cycle 

duration in ewes. Biol. Reprod. 44: 536-539 

28. Ozpınar, A., A. Fırat and G. Akin.1995. 

The plasma cholesterol levels of ewes during 

prepartal and postpartal periods. Hayvancılık 

Aras¸tırma Derg; 5:32–34 

29. Piccione, G., G. Caola, C. Giannetto, F. 

Grasso, S.C. Runzo, A. Zumbo and P. Pennisi. 

2009. Selected biochemical serum parameters 

in ewes during pregnancy, post-parturition, 

lactation and dry period. Anim. Sci. Papers 

Rep., 27(4): 321-330 

30. Rahman, A.N.M. 2002. "Changes in the 

uterine immune system during pregnancy in 

 

 sheep". Unpublished [MVSc Thesis], 

Department of Veterinary Science, The 

University of Melbourne, Melbourne, 

Australia. pp. 1-140 

31. Roubies N, N. Panouis, A. Fytianou, P.D. 

Katsoulos, N. Giadinis and H. Karatzias. 2006. 

Effects of age and reproductive stage on 

certain serum biochemical parameters of Chios 

sheep under greek rearing conditions. J. Vet. 

Med., 53: 277–281 

32. Sharma, A., P. Kumar, M. Singh and N. K. 

Vasishta. 2015. Haemato-biochemical and 

endocrine profiling of north western 

Himalayan Gaddi sheep during various 

physiological / reproductive phases. Open Vet. 

J., 5:103-107 

33. Shwetha, H. S, S. M. Narayana, A. 

Krishnaswamy, L. Ranganath, D. Rathnamma 

and V. Tejaswi. 2017. Reproductive hormonal 

profile in NARI Suwarna ewes at different 

stages of pregnancy and diestrus stage. Bull. 

Env. Pharmacol. Life Sci., 6(7): 69-72 

34. Soch M, L. Písek, P. Kroupová, M. Šilhavá 

and J. Šťastná. 2008. Activity of alkaline 

phosphatase in cattle blood plasma according 

to stage of pregnancy. Slovak J. Anim. Sci., 

41(1): 39-41.  

35. Thompson, F.N. and W.C. Wagner. 1974. 

Plasma progesterone and oestrogens in sheep 

during late pregnancy: contribution of the 

maternal adrenal and ovary. J. Reprod. Fertil., 

41:57-66 

36. Tietz, N.W. (1999).  Text book of Clinical 

Chemistry. 3
rd

 Ed.C.A.Burtis, E.R. 

Ashwood,W.B. Saunders,  pp  477-530 

37. Vihan, V.S. and P. Rai. 1987. Certain 

haematological and biochemical attributes 

during pregnancy, parturition and post 

parturition periods In sheep and goats. Ind. J. 

Anim. Sci.; 57: 1200-1204 

38. Zarkawi, M. and M.B. Al-Daker. 2018. 

Productive and reproductive parameters in 

high and low growing Syrian Awassi lambs. 

Acta Sci., Anim. Sci., 40 (1): 1-7.  

39. Waziri, M. A., A. Y. Ribadu and N. 

Sivachelvan. 2010. Changes in the blood 

serumproteins, hematological and some blood 

serum biochemical profiles in the pregnancy 

stage in the Sahel goats. Vet. Archiv. 80:215–

224. 

https://doi.org/10.36103/ijas.v53i6.1647

