
		
			[image: 1.png]
		

	
		
			Hematological Profile of Achai Cows during Different Stages of Pregnancy in Kohistan Hindukush Mountainous Range

		


		
			Jawad Ahmad1, Huang Yun-He2, Arab Hussain1, Amjadullah1, Ahmad Yar1, Subhanullah1, Zeshan Ali1, Hamid Sattar3, Tariq Hussain3, Hamayun Khan3, Ali Gohar6, Obaidullah4, 

			Nan Zhu Fang5, Yanya Fang5, Ihsan Ali3* and Zhongshu Li5,*

		

		
			1Government Post Graduate College, Charsada, Pakistan.

			2Animal Husbandry and Veterinary General Station of Yongji Country, Jilin, China 132200. 

			3Faculty of Animal Husbandry and Veterinary Science, The University of Agriculture Peshawar, Pakistan.

			4Veterinary Research Institute, Peshawar, Pakistan.

			5Laboratory of Animal Genetic Breeding and Reproduction, Agriculture College of Yanbian University, Yanji 133002, China.

			6College of Veterinary Sciences and Animal Husbandry, Abdul Wali Khan University Mardan, Pakistan.

			Jawad Ahmad and Huang Yun-He contributed equally to this work.

		


		
			ABSTRACT

		

		
			Pregnancy is a common situation and concurrently the most altered physiologic state consisting of variety of physiological and hormonal changes. These changes begin after conception which alters the normal physiological status of blood. The present study was conducted to evaluate changes in hematological biomarkers of Achi cows at different stages of pregnancy. Forty multiparous cows with 4 ± 1 years of age and live weight of 188.23 ± 2.6 to 207.13 ± 2.59 kg of different stages of pregnancy were divided into four groups (Group1=1sttrimester Group 2= 2ndtrimester and Group 3= 3rd trimester, Group 4= non-pregnant). Blood samples were collected from all the animals and assayed for hematological biomarkers like erythrogram, leukogram and erythrocyte sedimentation rate (ESR) were determined during three stages of pregnancy. The highest RBC count was recorded in group 4, The highest Hb, MCH and MCV was recorded in group 3. The lymphocytes and neutrophils were high in group 2 and group 3 respectively as compare to other groups, the leukocytes was low in group 4 and high in other groups, the eosinphil was high in group 3 where the monocytes was high in group 1 and group 3 as compared to other groups. The ESR was high in group 2 and low in group 4 as compare to other groups.
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			Achai cattle yet undocumented but well adopted and native breed of Hindu Kash Mountain in north Pakistan. Its habitat is Khyber Pakhtunkhwa province of Pakistan, which extends on the west to adjoining part of Afghanistan and on the east to hilly tract of north-western Punjab (Saleem et al., 2013). The Achai cattle is more resistant to disease, graze in free environment, is adapted to high altitude area and the efficiency index is better than other breeds of Pakistan (Kenyanjui and Sheikh, 2009).Achai cattle produce 2.5 to 3.5 L milk per day, for 8 to 9 months and then go dry. Achai breed can be milked several times a day (Hayaz et al., 2014). The reproductive performance of Achi is also better than all the cattle breeds of Pakistan (Saleem et al., 2013).

			Pregnancy is a normal condition and simultaneously the most altered physiologic state characterized by complex physiological and hormonal changes. The series of changes begin after conception which capacitate the female to adapt to the pregnant state and to aid fetal growth (Shagana and Pradeep, 2018). 

			Blood is an important biological fluid the hematologic and biochemical profile of which can be altered with specific physiologic and pathologic conditions (Abdul-Rahaman et al., 2018). Studies of blood components can be used for monitoring physiological changes occurring in animals. Several studies have described the effect of pregnancy on hematological profile of farm animals (Marcos et al., 2019; Gravena, 2010). The present study was aimed to examine the alterations in hematological parameters in healthy females of Achai cattle breed during the first, second and third period of pregnancy.

			Materials and methods

			For the present study, 40 Achai cows comprising of 10 non-pregnant and 30 pregnant cows were selected for a period of 30 days from Achai Cattle Conservation Farm Munda (Lower Dir), Khyber Pakhtunkhwa. The 30 pregnant cows were again divided into three groups, each of 10, based on their stages of gestation viz early pregnancy (1-3 months), mid pregnancy (4-6 months) and late pregnancy (7 months). They were given good quality seasonal green fodder and concentrate (10% and 1.5%) every day. A supply of clean water was also ensured to the cattle.

			A total of 5 ml blood was collected from each cow in vacutainer anticoagulant containing tube (455036 greiner bio-one) by inserting 22-gauge needle coupled with 10 ml syringe (Lot No 20200622 Shifa disposable syringes) at 300 into the jugular vein and analyzed by Sysmex XP-100 hematology analyzer (SCS-1000 Pelican Medical systems, Kochi) for RBC, Hb, MCV, MCH, HCT, MCHC, leukocytes, lymphocytes, neutrophils, eosinphil, monocytes and ESR. Data was analyzed statistically by one way ANOVA.

			Results and discussion

			Figure 1 shows erythrogram during different stages of pregnancy. High RBC count was observed in the non pregnant compared to the other stages. The Hb, MCV and MCH was high in third trimester as compared to other groups. There is no significant difference in the value of HCT and MCHC among the groups. From the result presented above it was discovered that the mean value of RBC in non- pregnant animal was highest than pregnant animals. During the course of gestation, no significant change was observed in the mean value of RBC from first, second and 3rd trimester. Moreover, the mean value of RBC in non pregnant group was high as compared to the others groups. In our study the variations in mean value of RBC correspond with the findings of Roy et al. (2010) where the same trend of variations over the course of gestation has been reported in Sahiwal cow. From the above discussion, it is clear that pregnancy is dynamic process influencing the number of circulating erythrocytes. The decrease in the number of RBC during gestation as compared to non-pregnant animals is due to mobilization of circulating erythrocytes to fetal circulation and plasma volume expansion (Al-Eissa and Saad, 2012). The mean values of Hb in 3rd trimester were found to be significantly higher than the 1st and 2nd trimester. From the Figure 1, it can be seen that the mean value of Hb increases as pregnancy advances. The phenomenon can be correlated with physiologic compensatory response of pregnant dam to fulfill the oxygen demand of advancing pregnancy. As shown in Figure 1, the pattern of parallel increase of Hb was recorded as pregnancy advances. The valve of MCV and MCH was high in last stage of pregnancy and low in early stage and non pregnant animals. Non-significant variations in HCT and MCHC values were observed among all study groups.
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			Fig. 1. Influence of the reproductive stage on the Erythrogram of Achai cows.

			Figure 2 shows the leukocyte profile with variation in the total leukocyte count and in the absolute values of lymphocytes, neutrophils, eosinphil, and monocytes. The leukocytes were low in non pregnant group where the lymphocytes were high in the 2nd trimester and the neutrophils were high in 2nd and 3rd trimesters compared to other groups. The eosinphil was high in 3rd trimester where the monocytes were high in 1st and 3rd trimester as compared to other groups. The number of lymphocytes was significantly higher in all stages of pregnancy as compared to non-pregnant animals. The mean values of lymphocytes were found to be significantly increasing from first to second trimester. However, there was a sharp decrease in the mean values of lymphocytes at the end of 3rd trimester. In this study, variations in the mean values of lymphocytes over the length of gestation are in agreement with findings of Marcos and its colleagues that decrease in the mean value of lymphocytes in advanced pregnancy can be correlated to elevated stress due to high concentration of adrenocorticoids produced by pregnant cow and growing fetus (Marcos et al., 2019). The number of circulating neutrophils was found to be significantly increasing with advancing pregnancy. The highest mean value of neutrophils was found in the 3rd trimester of pregnancy. The neutrophils are the first line of defense in all inflammatory immune responses of animals and hence the increase in the number of neutrophils over the length of gestation can be correlated to the maternal immune response. The immune response of pregnant cows is triggered due to cytokine production by conceptus during implantation and placentation (Muller, 2019; Saut and Paulo, 2009).
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			Fig. 2. Influence of the reproductive stage on the leukogram and erythrogram of Achai cows.

			The mean values of monocytes were found to be highest in 1st trimester followed by 3rd trimester with the lowest being observed in 2nd trimester and non pregnant animal. The phenomenon can be correlated to normal physiological response of monocytes to inflammatory condition triggered by synthesis of chemical substance cytokine during implantation and placentation (Muller, 2019; Faas et al., 2014; Saut and Paulo, 2009).

			A steady increase in the mean value of eosinphil from first to last trimester was observed. Similarly, the concentration of leukocytes was higher in pregnant animals as compared to non pregnant. There was a marked rise in the concentration of leukocytes in first trimester followed by a slight decrease and increase in 2nd and 3rd trimester, respectively. Leukocytosis is a physiologic response to inflammatory condition in normal pregnancy (Canzoneri et al., 2009). This upsurge is due to rise in the concentration of differential leukocytes count.

			Figure 3 shows ESR in different stages of pregnancy as compared to the control. The high value was recorded in 2nd trimester followed by 1st and 3rd trimester, where the low ESR value was recorded in non pregnant group. Elevated erythrocyte sedimentation rate (ESR) was observed in pregnancy as compared to non pregnant. The highest values were observed in 2nd trimester followed by 3rd trimester. These findings are in agreement with Mir et al. (2008), where highest values of ESR were reported in 2nd trimester of gestation. The increase in ESR is directly related to the levels of fibrinogen in the blood of pregnant dam. During pregnancy the levels of fibrinogen and fibrinolytic activity increases and decreases, respectively. Moreover, plasma volume expansion is a physiologic response in the course of normal gestation. All these factors favor rouleaux formation and hence result in increased ESR (Priya et al., 2016).

			[image: C:\Users\Dr Ihsan\Desktop\Jawad\FIG 3 JAWAD.jpg]

			Fig. 3. The mean value ESR at different stages of pregnancy in Achi cattle breed.

			Conclusion

			The present study shows that the RBC count is high in non pregnant animal, while the Hb, MCV, MCH, neutrophils, monocytes and eosinphil increase with advancing pregnancy. There is no significant difference in MCHC and leukocytes among the groups.
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ABSTRACT

Pregnancy is a common situation and concurrently the most altered physiologic state consisting of variety
of physiological and hormonal changes. These changes begin after conception which alters the normal
physiological status of blood. The present study was conducted to evaluate changes in hematological
biomarkers of Achi cows at different stages of pregnancy. Forty multiparous cows with 4 + 1 years of
age and live weight of 188.23 + 2.6 to 207.13 + 2.59 kg of different stages of pregnancy were divided
into four groups (Group1=1%trimester Group 2= 2™trimester and Group 3= 3" trimester, Group 4= non-
pregnant). Blood samples were collected from all the animals and assayed for hematological biomarkers
like erythrogram, leukogram and erythrocyte sedimentation rate (ESR) were determined during three
stages of pregnancy. The highest RBC count was recorded in group 4, The highest Hb, MCH and MCV
was recorded in group 3. The lymphocytes and neutrophils were high in group 2 and group 3 respectively
as compare to other groups, the leukocytes was low in group 4 and high in other groups, the eosinphil was
high in group 3 where the monocytes was high in group 1 and group 3 as compared to other groups. The
ESR was high in group 2 and low in group 4 as compare to other groups.
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Achai cattle yet undocumented but well adopted
and native breed of Hindu Kash Mountain in north
Pakistan. Its habitat is Khyber Pakhtunkhwa province of
Pakistan, which extends on the west to adjoining part of
Afghanistan and on the east to hilly tract of north-western
Punjab (Saleem ef al., 2013). The Achai cattle is more
resistant to disease, graze in free environment, is adapted
to high altitude area and the efficiency index is better than
other breeds of Pakistan (Kenyanjui and Sheikh, 2009).
Achai cattle produce 2.5 to 3.5 L milk per day, for 8 to
9 months and then go dry. Achai breed can be milked
several times a day (Hayaz ef al., 2014). The reproductive
performance of Achi is also better than all the cattle breeds
of Pakistan (Saleem ef al., 2013).

Pregnancy is a normal condition and simultaneously
the most altered physiologic state characterized by
complex physiological and hormonal changes. The series
of changes begin after conception which capacitate the
female to adapt to the pregnant state and to aid fetal growth
(Shagana and Pradeep, 2018).

Blood is an important biological fluid the hematologic
and biochemical profile of which can be altered with
specific physiologic and pathologic conditions (Abdul-
Rahaman et al., 2018). Studies of blood components can
be used for monitoring physiological changes occurring
in animals. Several studies have described the effect
of pregnancy on hematological profile of farm animals
(Marcos ef al., 2019; Gravena, 2010). The present study
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