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Abstract

The primary objective of this investigation was to discern variations in biochemical parameters
associated with diarrhea in cattle calves across different seasons, specifically the rainy, autumn, and
winter periods. A total of 90 diarrheic cattle calves, with 30 representing each season, were
meticulously chosen based on their diarrheic condition. The biochemical profile of the diarrheic calves
revealed noteworthy distinctions among the seasons. During the rainy season, levels of ALT, AST, total
protein, glucose, magnesium, and phosphorus were markedly higher (p<0.05) compared to the autumn
and winter seasons. Conversely, levels of albumin, urea, and creatinine exhibited a significant increase
(p<0.05) in the winter season when juxtaposed with those in the autumn season. Notably, cholesterol
and calcium levels demonstrated a comparable pattern across all three seasons. The study underscores
the intricate interplay between environmental conditions, diarrheal incidents, and the physiological
responses of calves in a gaushala. The observed variations in blood serum parameters provide valuable
insights for understanding and managing the health of cattle in such settings. These findings emphasize
the importance of considering seasonal factors and implementing targeted interventions for effective
herd management and health maintenance within a gaushala environment.
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Introduction

Diarrhoea in cattle, is a complex issue influenced by various factors, both infectious and non-
infectious. Research indicates that the interplay of pathogen exposure, environmental
conditions, management practices, nutritional status, and immunological factors contributes
to the occurrence of diarrhoea in calves (Svensson et al., 2003; Trotz-Williams et al., 2007,
Waudu et al., 2008) B 34 361 Calves and their dams, the calf's environment, and infectious
agents all play crucial roles in the dynamics of diarrhoea. Alarmingly, diarrhoea accounts for
a significant portion (80-85%) of total mortality in the first month of a calf's life, with a
particularly high incidence in the third week (Singh et al., 2009) ?9, Understanding the
factors contributing to diarrhoea is essential for effective management and prevention
strategies. Seasonal variations emerge as significant determinants affecting the incidence of
calf diarrhoea. Studies reveal that the prevalence of diarrheal pathogens peaks during the
winter season, possibly due to optimized survival and infectivity of certain viruses in colder
temperatures (Brenner et al., 1993) I, Interestingly, the specific pathogens involved exhibit
varied seasonal patterns; for instance, rotavirus infections are more prominent in the cold
months of winter, Cryptosporidium spp. show increased prevalence after the rainy season,
and Enterotoxigenic Escherichia coli (ETEC) strains are more prevalent during the summer
season (Chao et al., 2019) ¢,

Given the unique conditions of cow gaushalas in India, where multiple factors such as
climate, hygiene practices, and animal density come into play, addressing the seasonal
variations in diarrhoea incidence becomes crucial. Implementing targeted management
practices, seasonal adjustments, and preventive measures can be essential to reduce the
impact of diarrhoea on calf mortality in cow gaushalas. These efforts may include adapting
strategies based on the prevalent pathogens during specific seasons and enhancing overall
health and hygiene practices within the gaushala environment.
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Timely and accurate diagnosis of diarrhea is of paramount
importance as it enhances the efficacy of treatments and
prevents potential long-term complications in affected
animals (Muktar et al., 2009) B°. Previous studies have
consistently highlighted the elevation of Aspartate
aminotransferase,  Alanine  aminotransferase,  Urea,
Creatinine, Total Protein, and Albumin levels in calves
experiencing diarrhea (El-sheikh et al., 2012; Malik et al.,
2013; Singh et al., 2014; El-Seadawy et al., 2020; Kumar
and Jakhar, 2020; Torche et al., 2020; Kumar and Kumar,
2021) [9 19, 30, 8 17,33, 18] However, there is a paucity of
information regarding the diverse biochemical and blood
mineral profiles of diarrheic calves across different seasons.
The primary goal of our investigation was to analyze the
fluctuations in blood serum biochemical and mineral
profiles in diarrheic calves, particularly within the gaushala.
Our study aimed to explore these changes across different
seasons to provide a comprehensive understanding of the
seasonal variations in diarrheic calves.

Materials and Methods

In this research study, a cohort of 90 diarrhoeic calves, all
below 2 months of age, was chosen from the Cow
Rehabilitation Centre situated in Hingoniya, Jaipur,
Rajasthan. Centre is positioned in the hot semi-arid zone of
northern India, with geographical coordinates of 26.82°N
latitude and 75.94°E longitude. The investigation aimed to
explore seasonal variations (rainy, autumn, and winter
seasons) in various biochemical markers, including
Aspartate aminotransferase, Alanine aminotransferase,
Urea, Creatinine, Total Protein, Albumin, Glucose, and
Cholesterol, as well as essential minerals such as Calcium,
Magnesium, and Phosphorus.

A total of 90 blood samples were collected, with 30 samples
obtained during each of the three seasons: rainy, autumn,
and winter. Calves were randomly selected, and inclusion
criteria involved a history of diarrhoea in each respective
season. The sampling procedure involved delicately guiding
the calves into a holding pen equipped with a squeeze chute
facility, allowing for minimal restraint during blood
collection. All blood samples were obtained by the same
skilled operator in a consistent manner, with the time taken
for each blood collection event being less than 60 seconds
per calf.

Blood samples, amounting to 10 mL, were collected via
jugular venepuncture directly into serum separating tubes
(SST) without EDTA. The serum obtained was subsequently
stored in a deep freezer at -20 °C until further analysis. The
estimation of blood biochemical parameters was performed
using an automated Turbo Chem 100 Blood Biochemistry
Analyzer, employing Jeev Diagnostic Kits for accurate
measurements. This standardized approach ensured
consistency and reliability in the assessment of the selected
biochemical markers and minerals across all seasons for a
comprehensive understanding of their seasonal alterations in
diarrhoeic calves

Biochemical parameters were assessed across three distinct
seasons using one-way analysis of variance (ANOVA) and
Duncan's multiple range test in SPSS computer software
version 24. Statistical significance was determined at
p<0.05. The outcomes are expressed as least square (LS)
means with standard error of the mean (SEM).

The relation between different biochemical and
physiological variables were assessed by Pearson's
correlation coefficient. The correlations between the
variables were classified as weak (r<0.35), moderate (r-
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0.36-0.67) or strong (r — 0.68-1.00) as per Taylor, 1990.
Significance was set at 95%. Data analysis was done with
SPSS software version 24.

Results

Blood Serum concentration of ALT and AST

The data pertaining to the mean concentration of ALT (U/L)
and AST (U/L) in blood serum of diarrhoeic calves is
presented in the Table 1. Analysis of variance indicated a
significant difference (p<0.05) in blood serum ALT
concentrations across the three seasons, with the highest
levels observed during the rainy season, followed by autumn
and winter. This variation may be attributed to the severity
of diarrhea in calves during the winter season. The mean
blood serum AST levels were also significantly higher
(p<0.05) in the rainy and autumn seasons compared to the
winter season.

Blood Serum concentration of total protein and albumin
The mean data of total protein (g/dl) concentrations and
albumin (g/dl) concentrations in diarrheic calves during
three seasons have been tabulated in Table 1. The average
total protein concentrations were significantly (p<0.05)
higher in rainy (10.29+0.48) than in winter (8.52+0.43)
season. The analysis of variance revealed a statistically
significant increase (p<0.05) in total protein concentrations
during the rainy season compared to the winter season.
Interestingly, no statistically significant differences were
observed between the autumn and winter seasons, as well as
between the rainy and autumn seasons. This nuanced
variation in total protein levels across different seasons
provides insights into the dynamic relationship between
environmental conditions and the health status of calves.
The average albumin concentrations were significantly
(p<0.05) higher in winter (4.31+0.26) than those of autumn
(3.42+0.25) and rainy (2.77+0.25) seasons. While, it was
statistically similar in rainy and autumn seasons.

Blood Serum concentration of urea and creatinine

The average urea levels (Table 2) exhibited statistically
significant differences (p<0.05) across various seasons, with
higher concentrations observed during the rainy season
(39.30+0.85) and winter (39.19+0.88) compared to the
autumn season (34.67+0.51). Interestingly, no significant
disparity was found between urea levels in the rainy and
winter seasons. The average creatinine levels (Table 2)
exhibited a noteworthy seasonal variation, with a significant
increase (p<0.05) observed during the winter compared to
the autumn season. Interestingly, there was no statistical
distinction between the rainy and winter seasons in terms of
creatinine levels.

Blood Serum concentration of glucose and cholesterol
During the rainy season, a noteworthy reduction in mean
glucose levels (mg/dl) was observed when compared to the
autumn and winter seasons (p<0.05) (Table 1). Interestingly,
there was no statistically significant difference between the
glucose levels in autumn and winter. This intriguing
phenomenon prompts an exploration into potential
physiological mechanisms underlying the observed
variations. The analysis of variances revealed that the Mean
+ SEM cholesterol levels (mg/dl) exhibited a remarkable
similarity among different seasons, specifically in the rainy
season (83.8+1.56), autumn (83.8+1.72), and winter
(84.7£1.57).
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Table 1: Mean * SE of biochemical liver function parameters of
diarrheal calves during different seasons

Parameters Rainy Autumn Winter
ALT (U/L) 37.06+1.38° | 24.12+1.03" | 16.17+0.922
AST(U/L) 76.43+1.53 | 76.2+1.82° | 71.36+1.58%
Total protein (g/dl) | 10.29+0.48° | 9.76+0.44% | 8.52+0.43?
Albumin (g/dl) 2.77+0.25* | 3.42+0.25* | 4.31+0.26°
Glucose (mg/dl) | 39.21+1.85P | 45.60+1.85% | 49.73+1.392

Values with different superscript differ significantly (P<0.05) in a
row

Table 2: Mean + SE of biochemical Kidney function parameters of
diarrheal calves during different seasons

Urea (mg/dl) 39.30+0.85° | 34.67+0.512 | 39.19+0.88P
Creatinine (mg/dl) | 2.71+0.17% | 2.39+0.13% | 2.96+0.16"

Blood Serum concentration of Calcium, Phosphorus and
Magnesium

The graphical representation in Figure 1 illustrates the blood
serum concentrations of calcium (mg/dl), phosphorus
(mg/dl), and magnesium (mg/dl) across three distinct
seasons: rainy, autumn, and winter. The analysis of blood
serum magnesium levels revealed significant seasonal

https://www.biochemjournal.com

variations (p<0.05). Specifically, during the winter season
(2.55£0.15) and autumn (2.55+0.12), the average
magnesium  concentrations were significantly  lower
compared to the rainy season (2.97+0.13). The investigation
into blood serum phosphorus concentrations unveiled
noteworthy seasonal variations (p<0.05). Specifically,

during the winter season (5.61+0.26) and autumn
(5.62+0.26), the average phosphorus levels were
significantly lower compared to the rainy season

(6.41+0.26). Intriguingly, statistical similarity was observed
between autumn and winter seasons.

Correlation between biochemical
parameters

The association between biological and physiological
parameters during different seasons is presented in Table 3.
A moderate negative correlation between total protein and
rectal temperature, creatinine and respiration rate during the
autumn season, and creatinine and heart rate during the
rainy season was found. Urea and eye temperature had a
strong positive correlation; however, an overall weak
correlation was observed between all other biochemical and
physiological parameters.

and physiological

Table 3: Correlation of biochemical and physiological parameters of diarrhoeal calves during different seasons

Parameters Rainy

Autumn

Winter

Overall

Total protein and Rectal temperature

-0.109 (P=0.567)

-0.391* (P=0.033)

-0.142 (P=0.456)

-0.177 (P=0.095)

Total protein and Eye temperature

-0.229 (P=0.224)

0.086 (P=0.652)

-0.353 (P=0.056)

-0.027 (P=0.798)

Total protein and Heart rate 0.101 (P=0.596)

-0.131 (P=0.490)

0.040 (P=0.832)

0.145 (P=0.172)

Total protein and Respiration rate 0.265 (P=0.158)

-0.016 (P=0.935)

0.120 (P=0.528)

0.222* (P=0.036)

Albumin and Rectal temperature

-0.400* (P=0.029)

0.036 (P=0.849)

0.102 (P=0.592)

-0.084 (P=0.430)

Albumin and Eye temperature

0.508** (P=0.004)

-0.025 (P=0.896)

-0.118 (P=0.535)

-0.082 (P=0.442)

Albumin and Heart rate

0.423* (P=0.020)

0.023 (P=0.905)

-0.040 (P=0.832)

-0.115 (P=0.281)

Albumin and Respiration rate

-0.161 (P=0.394)

-0.216 (P=0.251)

0.002 (P=0.993)

-0.250* (P=0.018)

Urea and Rectal temperature

-0.050 (P=0.793)

-0.012 (P=0.952)

0.323 (P=0.082)

-0.106 (P=0.318)

Urea and Eye temperature

0.382* (P=0.037)

0.133 (P=0.484)

0.199 (P=0.291)

0.173 (P=0.103)

Urea and Heart rate 0.038 (P=0.841)

-0.007 (P=0.972)

-0.075 (P=0.693)

-0.049 (P=0.643)

Urea and Respiration rate 0.048 (P=0.800)

-0.072 (P=0.706)

-0.140 (P=0.462)

-0.107 (P=0.315)

Creatinine and Rectal temperature

-0.159 (P=0.400)

0.183 (P=0.334)

-0.304 (P=0.102)

-0.106 (P=0.318)

Creatinine and Eye temperature 0.97 (P=0.612)

-0.024 (P=0.898)

-0.244 (P=0.193)

-0.123 (P=0.247)

Creatinine and Heart rate -0.36 (P=0.852)

0.010 (P=0.959)

-0.121 (P=0.523)

-0.166 (P=0.118)

Creatinine and Respiration rate 0.230 (P=0.222)

-0.64 (P=0.735)

0.322 (P=0.083)

0.104 (P=0.328)

* and ** indicate correlation co-efficient (r) significance at 0.05 and 0.01 levels, respectively (2-tailed)

10 -

Calcium (mg/dl

Bl RAINY
Bl AUTUMN
Bl WINTER

Magnesium (mg/dl] 2hosphorus (mg/dl

Fig 1: Mean + SE of Calcium (mg/dl), Magnesium (mg/dl) and Phosphorus (mg/dl) during different seasons in diarrheal calves
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Discussion

Analysis of variance indicated a significant difference
(p<0.05) in blood serum ALT concentrations across the
three seasons, with the highest levels observed during the
rainy season, followed by autumn and winter. The elevated
serum ALT and AST levels in diarrheic calves may be
linked to chronic inflammation of the gastrointestinal tract
(GIT) and pathological lesions, such as cell necrosis,
damage to cell membranes, changes in membrane
permeability of the liver and intestine cells, damage to the
intestinal lining and muscle fibers, increased activity of
osteoclasts and osteoblasts, and cardiac muscle tissues.
These factors can lead to the leakage of intracellular
enzymes into the bloodstream (Benjamin, 2013; Kaneko,
1997) 7351, The increased serum ALT and AST activities in
diarrheic cattle calves suggest cellular injury in vital organs
like the liver, heart, kidney, and muscles. This finding aligns
with previous studies by El-Seadawy et al., 2020 81, and
Kumar and Jakhar, 2020 71, which reported elevated ALT
and AST activities in diarrheic cattle calves. However, our
results contradict those of Shekhar et al., 2017 281, who
found a non-significant (p>0.05) change in ALT and AST
activities in diarrheic calves, as well as Singh et al., 2014
1301 who observed no variation in ALT and AST activities in
similar conditions. These discrepancies could be attributed
to differences in study populations, environmental
conditions, or specific factors influencing the health status
of the calves.

The notable elevation in total protein during the rainy
season can be attributed to a higher incidence of diarrhea in
calves during this specific period. The rainy season is often
associated with environmental conditions conducive to the
proliferation of pathogens and, consequently, an increased
likelihood of diarrheal episodes in vulnerable populations,
such as young calves. The stress and challenges posed by
the environmental factors during the rainy season might
contribute to the observed higher total protein
concentrations.  Additionally, the  phenomenon  of
haemoconcentration, presumably induced by dehydration,
could further explain the hyperproteinemia observed during
the rainy season. The increased total protein levels may be a
reflection of the calf's physiological response to
dehydration, wherein the concentration of proteins in the
blood increases due to reduced plasma volume. These
findings align with various authors, including Walker et al.,
1998 [¥°1: Guzelbektes et al., 2007 [*¥1; Leal et al., 2008 [¢I;
El-sheikh et al., 2012 Pl who have reported significantly
higher total protein concentrations in diarrheic calves.
However, it's important to note that discrepancies exist in
the literature, as demonstrated by the study of Roy et al.,
2009 4 which observed higher total protein levels in
diarrheic calves during October and November. These
variations could be attributed to regional differences,
specific environmental conditions during different seasons,
or other factors influencing the prevalence and severity of
diarrhea in calf populations. In summary, the specific
analysis of total protein concentrations across distinct

seasons underscores the intricate interplay between
environmental factors, diarrheal incidents, and the
physiological responses of calves, providing valuable

insights for understanding and managing the health of these
animals.

During the winter season, we observed a statistically
significant increase (p<0.05) in albumin concentrations
compared to both autumn and rainy seasons. Conversely, no
statistical difference was noted between albumin levels in
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the autumn and rainy seasons. This seasonal variation in
albumin concentrations may be attributed to the heightened
severity of calf diarrhoea during the winter, leading to
potential extracellular fluid loss. The observed elevation in
albumin levels aligns with the findings of Kumar and
Jakhar, 2020 11, who reported increased albumin levels in
diarrhoeic calves and proposed a connection to
haemoconcentration. This phenomenon was also consistent
with the results of Malik et al., 2013 ], Singh et al., 2014
[0 and Brar et al., 2015 ™, who similarly identified
elevated albumin levels in diarrhoeic calves. Contrary to our
findings, Jayalakshmi et al.,, 2018 [4 reported lower
albumin levels in a similar context. The discrepancy in
results could be attributed to diverse environmental and
physiological factors, warranting further exploration. The
observed seasonal fluctuations in albumin concentrations
suggest a potential physiological response to the severity of
diarrhoea, implicating haemoconcentration as a contributing
factor. This underscores the importance of considering
seasonal variations and the underlying mechanisms
influencing albumin levels in understanding the health
dynamics of calves.

It is noteworthy that the recorded urea levels surpassed the
reference values (7-20 mg/dl) established by several authors
(Guatteo, 2004; Navetat and Rizet, 2002; Navetat et al.,
2007) 12 38, 21 This elevation in blood serum urea levels
implies an escalated dietary intake of nitrogen compounds
(Bouda and Jagos, 2014) El. Furthermore, the heightened
urea levels are likely attributable to hypovolemia induced by
dehydration (Grech-Aneglini, 2007; Freitas, 2009) 1. 101 A
parallel observation has been noted in previous studies
involving calves with diarrhoea, corroborating increased
blood serum urea levels (Guzelbektes et al., 2007; Ozkan et
al., 2011; El-sheikh et al., 2012; Torche et al., 2020) 13239
31, Considering the seasonal variations, the elevated urea
levels in both rainy and winter seasons, as opposed to
autumn, suggest a potential environmental influence. The
rainy season, characterized by increased humidity and
potential changes in dietary patterns, may contribute to
higher urea levels. Likewise, winter conditions could impact
the animals' diet and metabolism, leading to comparable
urea levels. The absence of a significant difference between
rainy and winter seasons may be attributed to overlapping
factors affecting urea concentrations. The observed season-
specific variations in urea levels underscore the influence of
environmental and climatic factors on the metabolic profile
of the studied calves. The results further emphasize the
utility of monitoring blood urea levels for assessing
dehydration and acid-base disturbances in calves with
diarrhoea, providing valuable insights into their
physiological status.

The average creatinine levels revealed a significant seasonal
variation, with a significant increase (p<0.05) observed
during the winter compared to the autumn season.
Interestingly, there was no statistical difference between the
rainy and winter seasons in terms of creatinine levels. This
seasonal fluctuation in creatinine levels prompts a closer
examination of the physiological factors influencing these
variations. The findings of the present study align closely
with those of Kumar and Kumar, 2021, who reported
elevated mean values of serum creatinine levels across
various treatment groups (A: 2.32+0.09 mg/dl, B: 2.30+0.08
mg/dl, C: 2.28+0.07 mg/dl) on day O (pre-treatment), in
contrast to healthy control calves (1.32+0.14 mg/dl). This
consistent observation suggests a potential influence of
seasonal factors on renal function. Similarly, Singh et al.
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(2014) B9 noted a significant (p<0.05) increase in mean
creatinine values among diarrheic calves (1.68+0.03 mg/dl)
compared to healthy control calves (0.69+0.05 mg/dl).
These results underscore the intricate interplay between
environmental conditions and physiological responses, with
seasonal changes possibly contributing to the observed
variations in creatinine levels. Moreover, Jayalakshmi et al.,
2018 4] reported elevated creatinine levels in buffalo calves
affected by winter Coccidiosis, further emphasizing the
potential impact of seasonal factors on renal health.
Understanding these seasonal variations in creatinine levels
is crucial for deciphering the underlying physiological
mechanisms and devising appropriate strategies for animal
health management, especially in the context of
environmental influences on renal function.

One plausible explanation for the decreased blood glucose
levels during the rainy season could be attributed to
increased exertion, anorexia, and a diminished intestinal
absorption of glucose. These factors collectively contribute
to a reduced availability of glucose in the bloodstream.
Additionally, it is worth considering the possibility that
hypoglycemia may result from a decreased rate of
conversion of lactic acid to glucose, further exacerbating the
decline in blood glucose levels. The multifaceted nature of
these physiological responses suggests a complex interplay
of factors influencing glucose homeostasis. The observed
outcomes align with prior research by Asati et al., 2008,
who reported decreased mean blood glucose levels in
diseased calves compared to their healthy counterparts. This
finding resonates with the present study, emphasizing the
potential impact of health status on glucose regulation.
Further corroboration comes from the work of Roy et al.,
1984 9, who documented a significant decrease in glucose
levels in diarrhoeic kids. This underscores the role of
gastrointestinal  disturbances in  perturbing glucose
homeostasis. Similarly, Jayalakshmi et al., 2018 4l noted
higher glucose concentrations in the context of winter
coccidiosis, suggesting a season-specific influence on
glucose dynamics.

The analysis of variances revealed that the average
cholesterol levels revealed a remarkable similarity among
different seasons. This suggests that seasonal variations did
not exert a significant impact on cholesterol levels in the
studied calves. Interestingly, these findings align with the
research conducted by El-Seadawy et al., 2020 [, who
investigated  cholesterol levels in  both diarrheic
(85.46+1.78) and healthy (85.98+2.04) calves. Similar to the
present study, El-Seadawy et al. 2020 ®1, observed a lack of
statistically significant changes in cholesterol levels between
the two health conditions. This consistency in results across
studies underscores the robustness of the observed patterns,
suggesting that seasonal fluctuations and health conditions
may not exert a substantial influence on cholesterol levels in
the examined calves.

Upon conducting an analysis of variance, it was determined
that there exists no statistically significant difference in the
mean blood serum calcium concentrations among the
aforementioned seasons (7.58+0.20 for rainy, 7.44+0.11 for
autumn, and 7.34+0.16 for winter). This observed
uniformity in calcium levels aligns with the findings of El-
Seadawy et al., 2020 1, who similarly reported a lack of
significant difference in the blood serum calcium
concentrations between diarrhoeic calves (9.94+0.19) and
healthy control calves (9.98+0.32). Consistent with these
results, Shrikhande et al., 2008 [?8 also noted a lack of
significant variation in serum calcium levels in healthy

~ 44~

https://www.biochemjournal.com

cattle across different seasons. These outcomes contribute to
our understanding of the stability of blood serum calcium
concentrations across seasons, providing valuable insights
into the potential influence of environmental factors on
mineral homeostasis in cattle.

The analysis of blood serum magnesium levels exhibits
noteworthy seasonal variations (p<0.05). Specifically,
during the winter season and autumn, the average
magnesium  concentrations were significantly  lower
compared to the rainy season. This observed decline in
serum magnesium levels may be attributable to potential
malabsorption of magnesium, presenting a noteworthy
concern within the gaushala environment. These findings
parallel those reported by Samand et al., 2003 [
supporting the notion that lower magnesium levels during
certain seasons could be indicative of malabsorption issues
in cattle. Furthermore, Shah et al., 2017 "] reported similar
outcomes in crosshbreed cattle, highlighting significant
seasonal variations in blood magnesium levels. Specifically,
lower levels were observed in spring and winter compared
to summer and autumn, with no significant difference
between spring and winter levels. The association between
low serum magnesium levels and harsh seasons underscores
the potential involvement of magnesium in reactions related
to oxidative stress within the gaushala setting. This
information is vital for gaushala management, emphasizing
the need for targeted interventions and nutritional strategies
to address seasonal variations in magnesium absorption and
mitigate potential oxidative stress in cattle during specific
climatic conditions.

The study into blood serum phosphorus concentrations
showed significant seasonal variations (p<0.05). These
findings align with the results reported by Samand et al.,
2003 %1 suggesting a potential increase in phosphate loss
through the intestine during winter, contributing to the
observed decrease in  serum phosphorus levels.
Corroborating evidence from Shah et al., 2017 271 in
crossbred cattle and Shrikhande et al., 2008 28 in cattle
revealed elevated serum phosphorus levels during the
summer. This elevation was associated with dehydration and

decreased kidney function, possibly attributed to
environmental stressors. These results underscore the
significance of understanding seasonal variations in

phosphorus levels for effective herd management. The lower
phosphorus concentrations during winter and autumn
suggest a potential increase in phosphate loss, emphasizing
the need for targeted nutritional strategies to address these
seasonal fluctuations. Additionally, the observed elevation
in phosphorus levels during summer warrants attention to
mitigate dehydration and maintain kidney function, aligning
with a comprehensive approach to environmental stress
management within the gaushala setting

The correlation findings between biochemical and
physiological parameters suggest complex interactions
between metabolic processes and temperature regulation,
providing insights into the body's adaptive responses during
specific times of the year. Furthermore, the strong positive
correlation observed between wurea levels and eye
temperature implies a close link between urea metabolism
and ocular thermoregulation. Overall, these results highlight
the dynamic nature of physiological responses to seasonal
changes, prompting further exploration into the underlying
mechanisms and potential implications for health and well-
being in diverse.

The findings of this study imply that certain biochemical
parameters undergo alterations in cattle calves experiencing
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diarrhea, with discernible fluctuations across different
seasons. In particular, the rainy season exhibited elevated
levels of several biochemical markers, signifying a potential
correlation between diarrheic conditions and the prevailing
environmental conditions during this period. Conversely, the
winter season showcased distinct biochemical signatures,
notably in albumin, urea, and creatinine levels, suggesting a
seasonal influence on these parameters.

Overall in conclusion, the study underscores the intricate
interplay between environmental conditions, diarrheal
incidents, and the physiological responses of calves in a
gaushala. The observed variations in blood serum
parameters provide valuable insights for understanding and
managing the health of cattle in such settings. These
findings emphasize the importance of considering seasonal
factors and implementing targeted interventions for effective
herd management and health maintenance within a gaushala
environment.
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