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ABSTRACT

Cattle diarrhea poses a significant risk to the global livestock sector, leading to considerable
economic setbacks and impacting the well-being of animals. This research aimed to assess the
clinical and hematological changes associated with idiopathic diarrhea in cattle in the
Baghabari area of the Sirajganj District of Bangladesh. The study involved surveying dairy
cattle to record their case history, followed by the collection and measurement of
hematological indices in those animals suffering from idiopathic diarrhea. The survey
identified 39 diarrheic crossbred cattle (2 males and 37 females), ranging in age from 1 month
to 11 years. The findings revealed a higher prevalence of diarrheal cases in cows (94.87%)
compared to oxen (5.13%), particularly among pregnant cows (64.86%). The most common
historical observations included repeat breeding (81.08%), abortion (78.38%), decreased milk
production (43.24%), fever (15.64%), and congenital defects (17.95%) in diarrheic cattle.
Hematological analyses indicated a significant increase in lymphocytes and immunoglobulin
levels, while eosinophil, basophil, and red blood cell distribution width were notably lower in
diarrheic cattle compared to healthy ones. However, other hematological parameters
remained unaffected. In summary, the study suggests that bovine diarrhea may influence
hematological profiles and body physiology, with the extent depending on the disease’s
etiology and complexity.

INTRODUCTION

Bangladesh boasts one of the highest cattle densities, with 145 large ruminants per
square kilometer (Sq. Km.), surpassing densities in India (90/Sq. Km.), Ethiopia (30/Sq.
Km.), and Brazil (20/Sq. Km) [1]. The livestock sector contributes approximately 3% to
the agricultural gross domestic product, supporting around 15% of the nation's
workforce [2]. Given Bangladesh's agricultural focus and the dynamic potential of this
emerging agricultural sub-sector, there is a need for adequate policy attention to
enhance animal health and production. A significant challenge in cattle farming in this
region is bovine diarrhea, considered the primary cause of growth retardation and
neonatal mortality [3]. Bovine diarrhea poses a substantial threat to the global livestock
industry, causing significant economic losses and impacting animal welfare [4].

The multifactorial nature of this ailment, characterized by a myriad of infectious agents,
environmental factors, and host-related variables, presents a formidable challenge for
effective prevention and control [5,6]. As the prevalence of bovine diarrhea continues to
escalate, understanding the intricate interplay between various contributing factors
becomes paramount for devising targeted interventions. Cattle diarrhea is attributed to
both infectious and non-infectious factors. Various infectious enteric pathogens such as
bacteria, viruses, and protozoa play leading roles in causing gastroenteritis in calves,
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resulting in significant morbidity and mortality [7,8]. The prevalence of each infectious
agent and diarrheal case can vary depending on several factors, notably the
geographical location of the farms, management practices on the farm, size of the herd,
etc. [4].

Hemato-biochemical indices serve as critical indicators for diagnosing diarrheal
diseases [9,10]. However, in Bangladesh, a significant number of diarrheal cases are
often managed with antibiotics and other medications without a targeted identification
of the underlying cause or the implementation of hematological tests. The fundamental
aspect of the laboratory diagnosis of bovine diarrhea involves measuring hematological
parameters such as levels of red blood cells (RBC), white blood cells (WBC), platelet
(PLT), neutrophil (NEUT), lymphocyte (LYM), eosinophil (EO), basophil (BASO),
monocyte (MONO), packed cell volume (PCV), immunoglobulin (IG), etc. [11,12]. Key
hematological attributes associated with cattle diarrhea include higher PCV,
neutrophilia, leukopenia, lymphopenia, etc. [13]. Despite this, there is a scarcity of
comprehensive clinical and hematological information on idiopathic diarrhea in cattle
in Bangladesh. Addressing this gap in scientific knowledge, this report aims to conduct
a robust analysis of hematological indices in cattle afflicted with idiopathic diarrhea in
the Baghabari area within the Sirajganj District of Bangladesh.

MATERIALS AND METHODS
Ethical approval

Ethical clearance for the handling of animals and experimental procedures was
obtained from the institutional ethical committee of Bangladesh Agricultural University,
Mymensingh 2202, Bangladesh (AWEEC/2023(64)).

Study location

A study was conducted in the Baghabari area of Sirajganj District, Bangladesh, to
examine the blood profiles of a high-yielding breed of cattle affected by idiopathic
diarrhea (Figure 1).
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Figure 1. Study area map, created by ArcMap 10.7 (ESRI, USA) based on Geographical Information System (GIS).
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Our investigation identified 39 affected cattle, ranging in age from 01 month to 11 years.
These animals exhibited diarrhea as a prevalent symptom, along with additional
clinical observations, including fever, reduced milk production, abortion, repeat
breeding, and congenital defects.

Sample collection

With the owner's prior consent, 2 ml of blood sample was collected from each cattle via
jugular venipuncture using sterile techniques. The collected blood samples were
immediately transferred to vacutainer tubes with anticoagulant (EDTA). Blood samples
were also collected from five healthy cattle to compare dynamic changes in blood
profiles between healthy and diarrheic individuals.

Hematological examinations

The collected blood samples were transported to the lab in an icebox and analyzed
using an auto hemo-analyzer (Zybio Hematology Analyzer Z51 VET, China).
Hematological parameters including total erythrocyte count (TEC), hemoglobin (Hb),
total leukocyte count (TLC), PLT, NEUT, LYM, MONO, EO, BASO, PCV, mean
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular
hemoglobin concentration (MCHC), red blood cell distribution width (RDW-CV and
RDW-SD), platelet distribution width (PDW), mean platelet volume (MPV), platelet-
large cell ratio (P-LCR), procalcitonin test (PCT), and IG were analyzed using Zybio
Hematology Analyzer Z51 VET, China, following the manufacturer's instructions.

Statistical analysis

All the obtained data were analyzed using IBM SPSS (version 22). Levene’s Test
assessed the homogeneity of the dataset. Comparisons of blood profiles between
healthy and diarrheic cattle were conducted using a paired sample t-test. The data are
presented as mean + standard error of the mean (SEM).

RESULTS
Clinical findings in diarrheic cattle

All 39 cattle with diarrhea underwent artificial insemination (Al) (Table 1). The findings
indicate a higher prevalence of non-specific diarrhea in cows (94.87%) compared to
oxen (5.13%). Among the 37 high-yielding dairy cows, 24 (64.86%) were at various
stages of pregnancy (Table 1). Regarding additional clinical symptoms, the diarrheic
cattle exhibited fever, reduced milk production, repeat breeding syndrome, a history of
abortion, and congenital defects in 25.64%, 43.24%, 81.08%, 78.38%, and 17.95%,
respectively.
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Table 1. Clinical findings in diarrheic cattle.

Clinical findings No. of cattle (39) Percentage (%)

Breeding type (AI) 39 100

Gender Male/Ox 02 5.13
Female/Cow 37 94.87

Pregnant cow 24 64.86

Fever 10 25.64

Decreased milk production 16 43.24

Repeat breeding 30 81.08

Abortion 29 78.38

Congenital defects 7 17.95

Al - Artificial Insemination

Effect of idiopathic diarrhea on red blood cells and platelet counts

The analysis of RBC counts showed that TEC, PCV, MCV, MCH, MCHC, and RDW-CV
were marginally increased in diarrheic cattle compared to healthy animals, but the
differences were not statistically significant (P > 0.05) (Table 2 and Figure 2). However,
the RDW-SD value was significantly decreased (P < 0.05) in diarrheic cattle compared
to healthy animals (Table 2). Additionally, the PLT count tended to decrease (P > 0.05)
in diarrheic cattle compared to healthy ones (Figure 2). Interestingly, the PDW, MPV,
and P-LCR values were non-significantly increased in diarrheic cattle compared to
healthy animals (Table 2).

Table 2. Dynamics of hematological parameters in healthy and diarrheic cattle.

Parameters Healthy cattle Diarrheic cattle P-value
PCV (%) 28.40+1.38 29.04+1.73 0.831
MCV (fL) 48.10 +3.07 49.23 +2.22 0.784
MCH (pg) 14.30 +0.79 14.62 £0.70 0.799
MCHC (g/dL) 29.58 +0.48 29.90 +1.45 0.893
RDW-CV (%) 21.93 £1.53 23.59 +£1.35 0.469
RDW-SD (fL) 34.79+0.51 11.15+5.69 0.002
PDW (fL) 0.00 1.60 +1.07 0.168
MPV (fL) 0.00 1.48 +£0.99 0.169
P-LCR (%) 0.00 1.63+1.25 0.437

PCV- packed cell volume, MCV- mean corpuscular volume, MCH- mean corpuscular hemoglobin, MCHC- mean corpuscular
hemoglobin concentration, RDW-CV and RDW-SD- red blood cell distribution width, PDW- platelet distribution width,
MPV- mean platelet volume, P-LCR- platelet-large cell ratio.

Effect of idiopathic diarrhea on white blood cells and differential leucocyte counts

The TLC was slightly increased in diarrheic cattle compared to healthy individuals
(Figure 2). The findings of the differential leukocyte count are shown in Figure 3. There
was a non-significant reduction (P > 0.05) in blood NEUT and MONO levels, while EO
and BASO levels decreased significantly (P < 0.05) in diarrheic cattle. On the contrary,
LYM levels substantially increased (P < 0.05) in diarrheic cattle (Figure 3).
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Figure 2. Dynamics of total erythrocyte count (TEC), hemoglobin (Hb), total leukocyte count (TLC), and

platelet (PLT) in blood collected from healthy and diarrheic cattle. Data were analyzed by paired sample t-test
and presented as mean + SEM.
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Figure 3. Dynamics of neutrophil (NEUT), lymphocyte (LYM), monocyte (MONO), eosinophil (EO), and

basophil (BASO) in blood collected from healthy and diarrheic cattle. Data were analyzed by paired sample t-
test and presented as mean + SEM.

Effect of idiopathic diarrhea on inflammatory biomarkers

The PCT value increased non-significantly (P > 0.05) in diarrheic cattle compared to
healthy cattle. Additionally, the IG level was significantly higher (P < 0.05) in diarrheic
cattle compared to healthy individuals (Table 3).

Table 3. Dynamics of inflammatory biomarkers in healthy and diarrheic cattle.

Parameters Healthy cattle Diarrheic cattle P-value
PCT (%) 0.00 0.07 £0.04 0.170
1G (%) 0.20£0.12 0.71+0.16 0.029

PCT- procalcitonin test, IG-Immunoglobulin

www.bsmiab.org/jabet Hasan et al., ] Adv Biotechnol Exp Ther. 2024 May; 7(2): 266-274

270


http://www.bsmiab.org/jabet

DISCUSSION

Cattle diarrhea can result from various factors, including management practices,
balantidiasis infection, dietary-related diarrhea infection, chronic salmonellosis
infection, copper deficiency, Johne’'s disease, chronic peritonitis, and infections with
amphistomiasis or of idiopathic origin [4,5,6]. It was observed that a majority of cattle
experiencing diarrhea were female, particularly pregnant cows. These animals
exhibited additional clinical symptoms such as fever, reduced milk production,
abortion, and repeat breeding. Pregnant and lactating cows are generally more
vulnerable to various infections or management-related conditions, making them more
susceptible to the development of [14]. Semisolid to watery feces with increased body
temperature are common clinical findings in diarrheic cattle [9,10]. Other clinical
observations in diarrheic cattle include anorexia, staggering movement, sunken eyes,
mild to moderate dehydration, dullness, pale mucous membranes, and decreased milk
production in lactating cows [4,10]. Body temperature could be influenced by the
duration and severity of diarrhea, with an increase in temperature in the early stage
and a decrease in severe cases of diarrhea [15]. Various causal agents of diarrhea in
cattle, such as the bovine viral diarrhea virus, are also linked to diverse reproductive
disorders like repeat breeding and abortion, justifying our current findings [16,17].
Diarrhea stands as a significant health concern in cattle, and recent research indicates a
connection between hematological indices and the origins of diarrhea in these animals
[6]. Consequently, hematological indices can offer valuable insights and serve as a
crucial tool for the diagnosis and prognosis of diarrheal diseases in cattle [18]. TEC and
Hb are important indicators for diagnosing anemic conditions. In the present study, no
significant difference in TEC was found, which is in line with the previous study [19].
Nevertheless, our results are in contrast to certain other studies that reported reduced
levels of TEC and Hb in cattle with diarrhea [7,10]. The levels of TEC and Hb might be
linked to the etiological cause of diarrhea, stage, and chronicity of the disease [18,20].
The mean values of TLC and PLT did not exhibit a significant difference between
healthy and diarrheic cattle, although the PLT level was observed to be lower in the
diarrheic group. A decrease in platelet count commonly occurs in instances of severe
acute viral illnesses, although this reduction in platelets doesn't consistently lead to
noticeable bleeding, as confirmed by our results [21,22]. The etiology of
thrombocytopenia remains unclear, but potential factors include megakaryocyte
necrosis, diminished thrombocyte production by megakaryocytes, heightened
peripheral thrombocyte consumption, and functional abnormalities in thrombocytes
[23]. Additionally, another study investigated the direct correlation between the onset
of thrombocytopenia and bone marrow infection with bovine viral diarrhea virus
(BVDV) [24]. Their study revealed the presence of BVDV in all cellular components of
the bone marrow, including megakaryocytes. The TLC level, serving as an indicator of
septicemia, suggests a potential association between diarrhea and management
practices or environmental factors in our study. Previous research has indicated a
decline in TLC levels in cattle infected with bovine viral diarrhea while it increases in
bacterial infections like E. coli [9, 25]. The present investigation indicated that the blood
coagulation index (PLT volume) dropped non-significantly while the PDW, MPV, and
P-LCR values increased in diarrheic cattle. Similar findings were reported in cattle
infected with bovine viral diarrhea [25, 26]. These alterations in the haemogram suggest
that diarrhea may shorten the life span of PLT.

The differential leukocyte count showed increased LYM levels and decreased EO and
BASQO levels, while the NEUT and MONO levels remained unaffected in the diarrheic
cattle. However, all these values were within the normal range, except for EO, which
was found below the normal [27]. The decreased EO level in diarrheic cattle might be
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associated with malnutrition or inflammatory stress [25]. Increased DLC accompanied
by neutrophilia suggests diarrhea resulting from infectious agents of different origins
[9,27]. An earlier study observed a noteworthy correlation between the temporal
progression of innate immune responses and the viral load in the context of acute feline
immunodeficiency viral infection [28]. This infection is marked by a reduction in
neutrophil count and an increase in large granular lymphocyte (LGL) levels.

Our findings indicated a notable rise in LYM count and a reduction in neutrophil,
eosinophil, and basophil counts in diarrheic cattle compared to their healthy
counterparts. These results align with the findings reported by another study where
consistently elevated LYM numbers and decreased eosinophil and basophil counts
were observed in peripheral blood during bovine viral diarrheal infection [29]. Hence,
the changes observed in the distribution of various white blood cell populations in our
study suggest that viral infections could likely be the underlying cause of diarrhea in
cattle.

The mean PCV value in diarrheic cattle is quite ambiguous. Some studies have reported
decreased PCV, while many others have reported increased PCV in infectious diarrhea
[7,919]. The elevated PCV in affected cattle might be attributed to the
hemoconcentration associated with dehydration and hypovolemia resulting from
excessive fluid loss [27]. However, in the current investigation, the levels of PCV, MCV,
MCH, MCHC, RDW-CV, and PCT were found to be similar in healthy and diarrheic
cattle. A previous study reported substantially increased MCV and MCH values in
colibacillosis-infected diarrheic calves [9]. Conversely, another study reported
decreased MCV, MCH, and MCHC values [7]. However, these parameter levels may be
related to the underlying cause and severity of the diarrhea. The RDW-SD value was
significantly lower in diarrheic cattle, indicating a very minimal difference in red blood
cell size. Nevertheless, a low RDW value is an indicator of macrocytic anemia [30]. The
IG level is an excellent indicator of the immune status of an individual and might be
affected by multiple factors such as nutritional status, stress levels, infection, chronic
health conditions, etc. [31]. In the current study, the IG level increased significantly in
the diarrheic cattle, which might be due to the presence of idiopathic subclinical
infection [32]. However, the actual causes of diarrhea in dairy cattle in the study area
could not be determined, which is the main limitation of this study and should be
investigated in the future for better and specific treatment and management.

CONCLUSION

Diarrheal infection in cattle was exhibited through different clinical findings, with
significant changes in hematological parameters such as LYM, PLT, EO, and BASO in
diarrheic animals compared to healthy controls. These findings will provide valuable
diagnostic indices for the cattle industry as well as for future research, which may help
to control diarrheal disease. However, this is the first report so far, on the hematological
profile analysis in the high-yielding cattle in Bangladesh and further study is needed to
investigate the disease in detail.
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