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ABSTRACT

This study was designed to evaluate the prevalence of anaemia in ruminants (cattle, sheep and goat) from Alkhalis Province of Diyala,
Iraq. Sixty nine blood samples (5 mL/animal) were collected from jugular vein of ruminant animals by anticoagulant, heparin containing
disposable syringe. The collected blood samples were kept in ice container and analyzed within 24 h at physiology laboratory of the
College. The results showed that the prevalence of anaemia was 34%, 27% and 11% in sheep, goat and cows, respectively. There was
significant decrease in all haematological parameters studied, i.e., Hb, PCV %, MCV and RBC count in all the ruminant species studied,
however in cows MCH and MCHC although decreased numerically but statistically non significant.
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INTRODUCTION

Anaemia is a serious global public health problem that
particularly affects young children, menstruating
adolescent girlsand women, and pregnant and postpartum
women. Anaemia is a condition in which the number of
red blood cells or the haemoglobin concentration is lower
than normal. Anaemia may be caused by several factors:
nutrient deficiencies through inadequate diets or inadequate
absorption of nutrients, infections (e.g. malaria, parasitic
infections, tuberculosis, HIV), inflammation, chronic diseases,
gynaecological and obstetric conditions, and inherited red
blood cell disorders. The most common nutritional cause
of anaemia is iron deficiency, although deficiencies in
folate, vitamins B12 and vitamin A are also important causes
(Sanyal et al., 2013; Soundarya and Suganthi, 2016; Ismael
and Al-Samarai, 2019). Anaemia in ruminants is an abnormal
condition characterized by the decrease of the haematocrit
(Packed Cell Volume, PCV), the mass of erythrocytes (Red
Blood Cells, RBCs) and/or haemoglobin.

Anaemia is classified as haemolytic, haemorrhagic
or anaemia caused by the decreased production of
erythrocytes; the first two categories are characterized by
a regenerative response. Immune-mediated haemolytic
anaemia has also been reported in ruminants. The reduced
production of erythrocytes can be caused by deficiency of
vitamin B12 oriron, as well as by chronic diseases. Pathologic
conditions of bone marrow like inflammatory or neoplastic
cellsinfiltration and hypoplasia or aplasia of bone marrow are
related to reduce production of erythrocytes (Katsogiannou
etal., 2018). There are two types of anaemia according to the
response of bone marrow: the bone marrow increase red
blood cell production when the body exposed to bleeding
and haemolysis, this type is called regenerative anaemia;

Physiology Laboratory, College of Veterinary Medicine, Diyala
University, Iraq

Corresponding Author: Muna Muhammed Ismail, Physiology
Laboratory, College of Veterinary Medicine, Diyala University, Iraq.
e-mail: muna.i@uodiyala.edu.iq

How to cite this article: Ismail, Muna Muhammed (2024).
Detection of Anaemia in Some Ruminant Species in Alkhalis City
of Diyala Province, Irag. Ind J Vet Sci and Biotech. 20(1), 123-125.
Source of support: Nil

Conflict of interest: None

Submitted 29/08/2023 Accepted 25/09/2023 Published 10/01/2024

while when there is abnormality in bone marrow or in
kidney erythropoietin production the anaemiais called non-
regenerative anaemia (Grimes and Fry, 2015). The objective
of this study was to evaluate the prevalence of anaemia in
ruminants of seven cities of Iraq.

MATERIALS AND METHODS

Sixty nine blood samples (5 mL/animal) were collected
from jugular vein of different ruminant animals of either
sex (cattle n=18, sheep n=29 and goat n=22) by disposable
syringe containing anticoagulant (heparin) during November
and December 2021 from seven different cities of Alkhalis
province (Altahuella, Hibhib, Altamor, Alsndia, Alsharqia,
Aljdida, Alaswad, Albasta). For determination of anaemia
haematocrit (PCV), haemoglobin (Hb), RBC counts, the mean
corpuscular volume (MCV), mean corpuscular haemoglobin
(MCH) and mean corpuscular haemoglobin concentration
(MCHC) were determined by employing standard routine
manual procedures in practice.

The data were analyzed by using ‘t’ test to examine the
level of significance by the method of Steel and Torri (1988).
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Table 1: Haematological values of some anaemic ruminants

Parameter Status Cow Sheep Goat
Hb (g/dL) Anaemic 7.3+0.707% 8.2+0.139% 5.1 +0.130"
Non anaemic 13.440.1218 12.9+0.8508 11.6+0.4788
PCV (%) Anaemic 22.0+0.403" 24.0+0.447" 15.3+0.3924
Non anaemic 40.2+0.4128 34.4+0.2208 33.8+0.145°
RBC Anaemic 49+0.222% 8.0+0.411A 7.0+0.190"
(x106 /uL) Non anaemic 8.2+0.1928 10.0+0.398° 12.0+0.2128
MCV (fL) Anaemic 44.8+0.791° 30.0+0.397* 21.8+0.199"
Non-anaemic 48.7+0.697" 34.4+0.2118 28.1+0.3228
MCH (pg) Anaemic 14.8+0.325% 10.2+0.502" 7.2+0.455"
Non-anaemic 16.3+0.422% 12.9+0.6128 9.6+0.501°
MCHC (g/dL) Anaemic 33.1+0.5314 34.1£0.333% 33.3+0.491"
Non-anaemic 33.5+0.209* 37.5+0.4008 34.3+0.388°
Prevalence of anaemia 2/18 (11%) 10/29 (34%) 6/22 (27%)

Mean +SEs bearing superscripts (A, B) differ significantly (p<0.05) between anaemic and non-anaemic animals.

ResuLts AND Discussion

The results of the present study depicted in Table 1 revealed
that all the ruminants species examined suffered from
anaemia.

Haematological Parameters of Cattle

Out of 18 cattle examined, anaemia was found only in 2
animals showing an overall prevalence rate of 11%. The
mean packed cell volume (%), red blood cell count (x10%/
pL), haemoglobin (g/dL) and MCV were significantly lower
in anaemia than normal cattle (Table 1), at the same time
there was no significant reduction in MCH and MCHC level.
Our results corroborated with the reports of Minnat et al.
(2016) and Gaston et al. (2021), where a significant decrease
in RBC, PCV and Hb of infected or toxic cattle was recorded
as compared to healthy ones.

Haematological Parameters of Sheep and Goats:

The data presented in Table 1 revealed that Hb, PCV %, RBC,
MCV, MCH and MCHC were found to be significantly lower
in anaemic sheep and goats as compared to normal sheep
and goats. On the basis of haematological study there was
34% and 27 % prevalence of anaemia is sheep and goat,
respectively. Our results in sheep and goats agreed with
significant decrease in all haematological parameters of
anaemic sheep in Baghdad (Singh et al., 2017; Ali et al., 2020),
goat of South Africa (Jegede et al., 2015; Squire et al., 2016;
McManus et al., 2020; Mpofu et al., 2020; Monau et al., 2020)
and of Giza (Hassan et al., 2019). In the present study anaemic
conditions might be due to the heavy parasite infestation
because most of these animals revealed respiratory and
nervous clinical signs.

The findings of the present study revealed that the
highest prevalence of anaemia was in sheep followed by
goats and less common in cattle. The type of anaemia in
sheep and goats was microcytic hypochromic, while in cattle
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it was microcytic normochromic. As per Hb levels, there was
sub-clinical hypochromic anaemia in sheep and goats.
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