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Abstract. This study investigated the changes in the enzymatic and biochemical profiles of lactating, 

non-lactating, and young buffaloes during different sampling. In the present research thirty buffaloes 

(Nili-Ravi) were selected and divided into three categories lactating, non-lactating, and young. Four 

samplings were performed in different seasons (summer, autumn, winter, and spring), and 10 blood 

serum samples were collected from each category of Nili-Ravi buffaloes during each sampling period. 

Higher glucose, urea, creatinine, and mycotoxins (AFB1, ZEA, OTA) values were found during summer 

sampling season, higher SGPT (ALT) and SGOT (AST) values were found during the autumn season, 

higher cholesterol, alkaline phosphatase and uric acid values were found during the winter season. 
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1.Introduction 
The role of livestock is important to convert crop residues, agricultural by-products, and wastes into 

milk, meat, wool, hair etc. In this regard, especially buffalo, can efficiently convert poor roughages into 

valuable products, like meat and milk. Otherwise, these by-products and wastes would lead to an increase 

environmental pollution, which is the most severe issue at present [1]. 

Among livestock buffaloes playing a major role in Pakistan's economy, there are many breeds of 

buffaloes in Pakistan. However, Nili-Ravi (Bubalus bubalis) is the best performing animal, producing 

more milk than the other breeds of the world. Milk yield of this breed is 1800-2500 L/day with a 6.5% 

fat. Given the increasing demand for milk and meat, more and more emphases are being placed in the 

improvement of the health of this species. In spite of having good production potential, the buffaloes are 

vulnerable to various fatal diseases, and thus the farmers face heavy economic losses. These fatal 

diseases such as the late age of maturity, long calving interval and silent heat etc. are very common.  

Assessment of the nutritional and health status of animals is invaluable in present-day animal 

husbandry. The metabolic depiction is forsooth a complete deposit of blood hematological, enzymatic, 

and biochemical characterization, which gives a full evaluation of the health status of livestock and also 

help researchers to treat their metabolic disorders [2]. 

In buffaloes, during late pregnancy, blood serum lipids depiction is distinguished by a higher 

concentration of total cholesterol, triglycerides, and lipoproteins. The physiological changes are due to  
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the deprecated responsiveness of target tissues respecting insulin that, basically related to higher 

mobilization of fatty acids from adipose tissue. Disparity in blood cholesterol content has been noticed  

throughout estrus and pregnancy, as progenitor of the steroid hormones.  

Blood biochemical variables like total protein, triglycerides, free fatty acids and urea are prime index 

of the metabolic activity in lactating animals [3]. In the course of pregnancy, maternal tissues take part 

in supplying energy for reproduction processes, that may change the blood serum chemistry values, 

change may also by some other factors as a breed, age, malnutrition, fetal growth, or season [4]. 

Moreover, seasonal variations in mineral concentration affect the biochemical parameters (urea, AST, 

ALT, ALP, bilirubin, cholesterol, triglycerides) in the blood of Ruminants [5]. 

In this direction, this study critically investigated the changes in the biochemical profiles of lactating, 

non-lactating, and young buffaloes during different sampling seasons (summer, autumn, winter, and 

spring). 

 

2.Materials and methods 
Study site  

Livestock Experiment Station Chak No. 61/Mb, Khushab was allocated for the current exploration. 

Khushab is a district of Punjab province of Pakistan (Supplementary Figure S1). Khushab district has 

Natural Uranium Research Reactor and area to the Heavy water, for Pakistan crucial ammunition 

Program censorious segment, which is warmly examined. Khushab is located in Pakistan with 102,793 

population and 100-miles (or 160 km) South-West of Islamabad. Khushab District coordinates 32.2883° 

N, 72.2831° E. 

 

Blood samples 

The Nili-Ravi buffaloes were maintained under the existing field conditions comprised of the study 

animals. In the current research, thirty buffaloes (Nili-Ravi) were selected and divided into three 

categories lactating, non-lactating, and young. Four samplings were done in different seasons (summer, 

autumn, winter, and spring), and 10 blood plasma samples were collected from each category of Nili-

Ravi buffaloes during each sampling period. With the disinfected needle, blood samples of buffaloes 

were taken in a standing position from the jugular vein. Na-Citrate voiles were placed in the heparin, so 

clotting should be dodged. Through centrifugation, serum was separated from plasma. The serum was 

kept in a freezer at -20oC in small voiles with labeling to be used for biochemical tests. 

 

Statistical analysis 

Information for various credits was exposed to a factual investigation utilizing the SPSS (Statistical 

Package for Social Sciences) software and one-way analysis of variance (ANOVA). As demonstrated 

by Steel et al. in 2006, he tried at 0.05, 0.01, and 0.001 proportions of the likelihood of amongst the 

mean of accurate criticalness, as suggested by Steel et al. [6]. 

 

Biochemical tests 

Determination of cholesterol 

Measurement of cholesterol was determined to detecting hypercholesterolemia, lipid and lipoprotein 

digestion issues. Rule free cholesterol and cholesterol discharged from its esters are oxidized after 

enzymatic hydrolysis. The pointer quinoneimine was shaped from hydrogen peroxide and 4-amino-

antipyrine within sight of phenol and peroxide [7].  

We ascertain the cholesterol level in the examples as pursues: 

 

Cholesterol = 
Absorbance (TEST) × Concentration of standard (µmol/L) 

Absorbance (STANDARD) 
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Determination of glucose 

Reagent kits were employed for the quantitative determination of glucose concentration in the serum.  

 

Enzymatic colorimetric method (GOD/POD/PAP) 

Determination of glucose concentration is important in the diagnosis and treatment of disorders of 

carbohydrate metabolism. Values higher or lower than the reference are of diagnostic significance. The 

levels are increased in diabetes mellitus, hyperthyroidism and in the hyperactivity of the pituitary gland. 

Decreased levels are observed in cases of overproduction of insulin by the pancreas, of pancreas tumors, 

as well as with hypofunction of the organs involved in glucose synthesis, glycogen biodegradation, and 

another carbohydrate metabolism.  

 

Determination of AST, ALT, and total serum protein 

Serum activities of alanine aminotransferase (ALT), aspartate aminotransferase (AST) was 

determined by the colorimetric method using commercially available kits (BioMérieux, France and Spin 

react, Spain).  

 

Determination of alkaline phosphatase 

Alkaline phosphatase was determined by spectrophotometry technique [8]. 

 

Determination of urea and uric acid 

Uric acid was determined by using the urease enzyme to form hydrogen peroxide. Hydrogen peroxide 

reacts with a chromogenic dye using peroxidase. The concentration of urea was calculated by sample 

absorbance and their standard solution [9]. 

 

Determination of creatinine 

The creatinine procedure is a kinetic modification of the Jaffe procedure, 2 in which the response of 

creatinine with picric acid at basic pH shapes a yellow-orange complex [10]. Creatinine is released 

during the metabolism of creatine phosphate and is excreted by the kidneys. Creatinine concentration in 

blood and urine represents a primary indicator for renal function, especially glomerular filtration. 

Increased levels are associated with acute renal impairment, chronic nephritis, obstruction of the urinary 

tract, strong physical overloading. Low creatinine concentrations are found in conditions with juvenile 

diabetes mellitus, pregnancy, and muscular dystrophy.  

 

Mycotoxins determination 

The collected blood has been tested for Aflatoxin B1 (AFB1), Zearalenone (ZEA), and Ochratoxin 

(OTA) production. The toxin was extracted from the sample based on the method reported by D’Arco et 

al., 2008) [11]. Five replicates were investigated for each treatment. OTA was extracted with 15 mL ethyl 

acetate after acidifying with 10 𝜇L concentrated HCl. After shaking for 30 min, the supernatants were 

combined and evaporated to dryness in a rotary evaporator. OTA and FB2 were measured quantitatively 

using enzyme-linked immunosorbent assay (ELISA) test strips, which were examined using the rapid 

one-step assay (ROSA) system (Charm Biosciences Inc., Lawrence, MA, USA). This system provides 

results equivalent to those of commercial HPLC methods [12]. The strip is a quantitative lateral flow 

immunoassay with a sensitivity range of 0-150 μg/kg and a limit of detection of 1 μg/kg. One hundred 

μL of the extracted mycotoxin was diluted with 1 mL of mycotoxin dilution buffer, and 300 μL of this 

solution was pipetted onto the strip and incubated for 10 min before removing the strip. The strip was 

then read on a ROSA-M reader within 2 min. Each sample was analyzed in triplicate. 
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3.Results and discussions 
Biochemical compounds  

Cholesterol   

According to the analysis of variance, in lactating and young buffaloes, the cholesterol from blood 

serum fundamentally (p<0.001) influenced by inspecting seasons but it was non-significantly (p>0.05) 

affected by the sampling seasons in dry buffaloes (Table 1). The mean concentrations of cholesterol in 

blood serum of lactating buffaloes were 148.90 mg/dL (summer), 109.67 mg/dL (autumn), 154.70 

mg/dL (winter), and 154 mg/dL (spring). The mean values of cholesterol in blood of dry buffaloes were 

108.83 mg/dL (summer), 99.43 mg/dL (autumn), 106.40 mg/dL (winter) and 106.73 mg/dL (spring). 

The average contents of cholesterol in blood of young buffaloes were 133 mg/dL (summer), 105.40 

mg/dL (autumn), 140 mg/dL (winter), and 138.7 mg/dL (spring). The higher mean cholesterol 

concentrations were observed in lactating buffaloes during winter season, and the lower mean cholesterol 

contents were noticed in dry buffaloes in the autumn sampling season (Figure 1a). The detected orders 

of cholesterol contents were winter>spring>summer>autumn in lactating buffaloes, summer>spring> 

winter>autumn in dry buffaloes and winter > spring > summer > autumn in young buffaloes. 

 

Table 1. Analysis of variance for biochemical parameters in blood of buffaloes  

influenced by different seasons 

Source of Variation 

(SOV) 

Degrees 

of Freedom 

Mean Squares 

Lactating Buffaloes 
Dry 

Buffaloes 
Young Buffaloes 

Cholesterol 

Sampling 

Season 
3 4660.762*** 167.133ns 2737.292*** 

Error 36 129.836 236.782 53.183 

Glucose 

Sampling 

Season 
3 16.596 ns 277.609*** 15.255 ns 

Error 36 10.798 10.290 11.923 

SGPT (ALT) 

Sampling 

Season 
3 143.532* 13.001 ns 2144.144*** 

Error 36 23.906 49.590 42.532 

SGOT (AST) 

Sampling 

Season 
3 1176.594 ns 6426.085*** 24170.367*** 

Error 36 262.913 454.253 423.496 

Alkaline Phosphatase 

Sampling 

Season 
3 72036.576*** 11586.958*** 69134.517*** 

Error 36 369.989 964.632 938.972 

Urea 

Sampling 

Season 
3 20.895 ns 57.928*** 23.714 ns 

Error 36 18.633 5.739 10.020 

Creatinine 

Sampling 

Season 
3 0.534*** 0.075 ns 0.234*** 

Error 36 0.060 0.038 0.026 

Uric acid 

Sampling 

Season 
3 1.277*** 0.188 ns 0.528* 

Error 36 0.071 0.103 0.145 

 

All calculated values of serum cholesterol were higher than the reference range (34.92-76.82 mg/dL), 

which are earlier reported by Clerc and Solberg in 1987 [13]. It was noticed that lactating buffaloes, 

contrary to dry pregnant buffaloes, have decreasing serum cholesterol level. The serum total cholesterol 

content was minimum following calving and got build up as the lactation progresses [14]. To meet the 

lactation need a higher level of cholesterol with advancement of lactation was a physical modification. 

The observed blood cholesterol contents are higher than the investigations of Maurya et al. in 2015 [15]. 
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Glucose  

In lactating and young buffaloes, the glucose concentration in blood serum fundamentally (p<0.001) 

was influenced by sampling seasons, but it was non-significantly (p>0.05) affected by the sampling 

seasons in dry buffaloes (Table 1).  The mean glucose values in blood serum of lactating buffaloes were 

29.77 mg/dL (summer), 32.10 mg/dL (autumn), 32.71 mg/dL (winter) and 31.97 mg/dL (spring). The 

mean glucose concentrations in blood serum of dry buffaloes were 34.10 mg/dL (summer), 32.63 mg/dL 

(autumn), 24.74 mg/dL (winter) and 23.90 mg/dL (spring). The average glucose contents in blood serum 

of young buffaloes were 31.28 mg/dL (summer), 31.10 mg/dL (autumn), 32.03 mg/dL (winter) and 33.80 

mg/dL (spring). The higher mean glucose concentrations were observed in dry buffaloes during the 

summer season, and the lower mean glucose contents were noticed in dry buffaloes in the winter 

sampling season (Figure 1b). The detected orders of glucose contents were winter>autumn>spring> 

summer in lactating buffaloes, summer>autumn>spring>winter in dry buffaloes, and spring>winter> 

summer>autumn young buffaloes. 

              

 
Figure 1ab. Fluctuations in some biochemical compounds and electrolytes in blood of buffaloes  

during different seasons. a-cholesterol value (ALT); b-glucose 

 

The present findings of blood glucose level are lower than the reference range (36-52 mg/dL) 

determined by Jain and Lasmanis in 1978 [16]. The physiological serum glucose level in dairy cattle 

should go somewhere in the range of 2.2 and 4.5 mmol/L [17]. On account of numerous maladies (e.g. 

respiratory acidosis, ketosis) it is either expanded or lessened [18].  One of the biochemical markers is 

blood glucose level body vitality supply results are related to blood glucose level [19, 20]). In dairy 

animals, glucose in the serum is basic to create lactose it's lower fixation following a more massive 

request of the mammary organ for this sugar may result in calving [21]. 

Qureshi et al. [22] reported higher glucose values compared to the presented glucose values in this 

study. Mandali et al. [23] and Prajapati et al. [24] described lower values of glucose than the present 

observations. Present findings were lower than the reported range of 72.00 to 75.60 mg/dL by Borghese 

[25]. It was evident that circulating glucose levels depend on nutritional status [26, 27]). The destination 

of glucose is regulated by different hormones such as insulin, cortisol, glucagon, somatotropin, and 

adrenalin.  

 

Liver functioning test (LFT) 

ALT (SGPT) 

The blood serum ALT (SGPT) concentration significantly (p<0.001) affected by sampling seasons 

in lactating and young buffaloes but it was non-significantly (p>0.05) affected by the sampling seasons 

in dry buffaloes (Table 1). The mean values of ALT in blood of lactating buffaloes were 69.53 U/L 

(summer), 75.33 U/L (autumn), 67.80 mg/ U/L (winter) and 66.90 U/L (spring). The mean 
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concentrations of ALT in the blood of dry buffaloes were 65.57 U/L (summer), 63.10 U/L (autumn), 

63.70 U/L (winter), and 63.23 U/L (spring). The average ALT contents in the blood of young buffaloes 

were 46.07 U/L (summer), 73.33 U/L (autumn), 43.63 U/L (winter), and 42.83 U/L (spring). The high 

mean ALT concentrations were observed in lactating buffaloes during the autumn season and the low 

mean ALT contents were noticed in young buffaloes in the spring sampling season (Figure 2b). The 

detected order of ALT contents was autumn>summer>winter>spring in lactating buffaloes, summer> 

winter>spring>autumn in dry buffaloes, and autumn>winter>summer>spring in young buffaloes.  

 

 
Figure 2ab.  Fluctuations in liver functions in blood of buffaloes during different seasons  

a-ALT(SGPT) values, b-AST (SGOT) values 
 

The available ALT contents in this study are in conformation with the reference range (29-74 U/L) 

proposed by Jain and Lasmanis [16]. The ANT estimations watched surpassed the physical standards 

serum of the animals [17]. Assurance of enzymatic movement (ALT) is seen by numerous creators in 

the serum as a valuable apparatus to analyze ailments of tissues and organs [28]. Eventually, to discover 

its fitting and safe minerals supply of these compounds, act attempts were made [29, 21]). 

 

AST (SGOT)  

In dry and young buffaloes, the blood serum AST (SGOT) congregation fundamentally (p<0.001) 

was influenced by sampling seasons in dry and young buffaloes while non-significant results were 

noticed in lactating buffaloes (Table 1). The mean AST values in blood of lactating buffaloes were 

206.43 U/L (summer), 231.03 U/L (autumn), 212 mg/ U/L (winter) and 211.33 U/L (spring). The mean 

AST concentrations in the blood of dry buffaloes were 216.37 U/L (summer), 213.3 U/L (autumn), 

171.47 U/L (winter), and 170.5 U/L, (spring). The average AST contents in the blood of young buffaloes 

were 137.53 U/L (summer), 234.7 U/L(autumn), 136.3 U/L (winter), and 135.4 U/L (spring). The 

maximum mean AST concentrations were observed in young buffaloes during the autumn season, and 

the minimum mean AST contents were noticed in young buffaloes in the spring sampling season (Figure 

2b). The detected orders of AST contents were summer>autumn>winter>spring in lactating buffaloes, 

summer>autumn>winter>spring in dry buffaloes, and autumn>summer>winter>spring in young 

buffaloes.  

The calculated AST values higher than the reference range (56-165 U/L) were reported by Jain and 

Lasmanis in 1978 [16]. Physical standards watched surpassed in the serum of the animals by AST 

determination was demonstrated by Winnicka in 2004 [17]. To analyze the ailments of organs and 

tissues, the assurance of enzymatic movement (AST) in the serum is seen by numerous creators as a 

helpful instrument [28]. To decide the activity of these catalysts endeavors was made, in this manner, to 

assess on the off chance that it is fitting and safe to supply minerals. To evaluate the appropriate and 

safe to provide minerals, trials were done on the activity of these enzymes [21, 29]). 
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Alkaline phosphatase 

The blood serum soluble phosphatase is fundamentally (p<0.001) influenced by inspecting seasons 

in all classes of buffaloes (Table 1).  In blood serum of lactating buffaloes the mean alkaline phosphatase 

values were 375.4 U/L (summer), 218.3 U/L (autumn), 393.6 mg/ U/L (winter) and 392.8 U/L (spring). 

The mean concentrations of alkaline phosphatase in blood serum of dry buffaloes were 210 U/L 

(summer), 189.4 U/L (autumn), 257.2 U/L (winter), and 256.4 U/L (spring). The average alkaline 

phosphatase contents in the blood of young buffaloes were 372.2 U/L (summer), 204.63 U/L (autumn), 

372.03 U/L (winter), and 368.4 U/L (spring). The higher mean basic phosphatase concentrations were 

spotted in lactating buffaloes during the winter season, and the lower mean basic phosphatase contents 

were noticed in dry buffaloes in the autumn sampling season (Figure 2c). The detected orders of the 

alkaline phosphatase contents were winter>spring>summer>autumn in lactating buffaloes, winter> 

spring>summer>autumn for dry buffaloes, and summer>winter>spring>autumn in young buffaloes.  

c 

 
 

In the serum of lactating dairy animals, the substance of the antacid phosphatase movement surpassed 

the ordinary upper points of confinement. In the serum of lactating cows, the content of basic 

phosphatase activity has been found to exceed the upper normal parameters [17]. While, in dry, cows 

enzyme activity values expected upper than physical parameters (61.16-81.00 U/L), however, the blood 

serum alkaline phosphatase values were found significantly higher than the previous findings determined 

by Sharma and Sridhar [30]. It is suggested that liver illnesses may lead to expanded movement of 

soluble phosphatase. The worse digestion of P and Ca (e.g. calcium and phosphorus insufficiencies) may 

vary due to many creators concerning the start of the post-delivery period [31]. The current investigation 

consequences uncovered a lack of supply of phosphorus to animals [32]; for this condition, it was noticed 

that the ALP level was a garbed demonstrative mark. 

 

Renal functioning test 

Urea      

The urea concentration in blood serum notably (p<0.001) altered by sampling seasons in dry 

buffaloes but in lactating and young buffaloes, it was non-considerably (p>0.05) altered by the sampling 

seasons (Table 1). The mean urea values in blood serum of lactating buffaloes were 35.1 mmol/L 

(summer), 32.4 mmol/L (autumn), 35.5 mmol/L (winter) and 35.1 mmol/L (spring). The mean urea 

concentrations in blood serum of dry buffaloes were 31.5 mmol/L (summer), 32.4 mmol/L (autumn), 28 

mmol/L (winter) and 27.7 mmol/L (spring). The average urea content in blood serum of young buffaloes 

was 37.4 mmol/L (summer), 33.6 mmol/L (autumn), 35.12 mmol/L (winter) and 35.07 mmol/L (spring). 

The higher mean urea concentrations were observed in young buffaloes during the summer season, and 

the lower mean urea contents were noticed in dry buffaloes in the spring sampling season (Figure 3a). 

The detected orders of urea contents were winter>spring>summer>autumn in lactating buffaloes, 

Figure 2c.  Fluctuations in liver 

functions in blood of buffaloes 

during different seasons  

c-alkaline phosphatase values 
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autumn>summer>winter>spring in dry buffaloes, and summer>winter>spring>autumn in young 

buffaloes. 

The investigated urea concentration being higher than the reference range (6-27 mmol/L) was 

reported by Radostits et al. [33]. The urea contents fall off as the animals near its cyclicity. This finding 

is following Zaman et al. [34] and Butler [35]. Impaired fertility in cows was led by the amplified urea 

association on the microenvironment of the uterus. The initial action of progesterone retains urea value 

in higher blood, causing the suboptimal conditions for embryo development [35]. Significantly lower 

values of urea were described by Anthony et al. [36] as compared to the present results. 

 

 

 
Figure 3a.  Fluctuations in renal functions in blood of   

buffaloes during different seasons - urea values 

 

Creatinine 

In lactating and young buffaloes, the creatinine concentration in blood seum notably (p<0.001) 

changed by sampling seasons, but in dry buffaloes, it was non-significantly (p>0.05) affected by the 

sampling seasons (Table 1).  The mean creatinine values in blood serum of lactating buffaloes were 1.26 

mg/dL (summer), 1.66 mg/dL (autumn), 1.64 mg/dL (winter) and 1.24mg/dL (spring). The mean 

creatinine concentrations in blood of dry buffaloes were 1.63 mg/dL (summer), 1.6 mg/dL (autumn), 

1.49 mg/dL (winter) and 1.45 mg/dL (spring). The average contents of creatinine in blood of young 

buffaloes were 1.77 mg/dL (summer), 1.6 mg/dL (autumn), 1.48 mg/dL (winter) and 1.43 mg/dL 

(spring). The higher mean creatinine concentrations were observed in young buffaloes during the 

summer season, and the lower mean creatinine contents were noticed in lactating buffaloes in the spring 

sampling season (Figure 3b). The detected orders of creatinine contents were autumn>winter>summer> 

spring in lactating buffaloes, summer>autumn>winter>spring in dry buffaloes and summer>autumn> 

winter>spring in young buffaloes. The present creatinine contents are in accordance with the reference 

range (1.2-1.93 mg/dL) reported by Jain and Lasmanis [15].  
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Uric Acid  

In all categories of buffaloes (lactating, dry, and young) the uric acid concentration in blood serum 

fundamentally (p<0.001) is influenced by sampling seasons (Table 1).  The uric acid mean values in 

blood of lactating buffaloes were 1.34 µmol/L (summer), 0.82 µmol/L (autumn), 1.69 µmol/L (winter) 

and 1.29 µmol/L (spring). The mean uric acid concentrations in blood serum of dry buffaloes were 1.06 

µmol/L (summer), 1.06 µmol/L (autumn), 1.31 µmol/L (winter) and 1.28 µmol/L (spring). The average 

content of uric acid in the blood of young buffaloes was 1.8 µmol/L (summer), 1.29 µmol/L (autumn), 

1.75 µmol/L (winter), and 1.7 µmol/L (spring). The higher mean uric acid concentrations were observed 

in young buffaloes during the winter season, and the lower mean uric acid contents were noticed in 

lactating buffaloes in the autumn sampling season (Figure 3c). The detected orders of uric acid contents 

were winter>summer>spring>autumn in lactating buffaloes, summer>spring>winter>autumn in dry 

buffaloes, and winter>spring> summer>autumn in young buffaloes. The calculated uric acid values were 

lower than the reference range (2.30-2.45 µmol/L) determined by Clerc and Solberg [13]. 

 

   
 

Uric acid is a powerful antioxidant and has been proposed to protect against cardiovascular disease 

and some cancers [37]. In animals, the gene for urease or urate oxidase (which is expressed most in the 

kidney and liver [38] is a non-functioning pseudogene. The absence of a functional unit disables this 

locus and results in uniquely high levels of serum urate, with about 5-25% of humans having impaired 

renal excretion and, ultimately, hyper uricaemia. The relative fitness advantages gained from the 

antioxidant properties of uric acid have been suggested to explain why the genetic precondition for such 

levels persists [39]. 

Figure 3c. Fluctuations in 

renal functions in blood of 

buffaloes during different 

seasons - uric acid 

 
 

Figure 3b.  Fluctuations in 

renal functions in blood of 

buffaloes during different 

seasons - creatinine values 
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Mycotoxins 

The assessment of three types of common mycotoxins in the blood of buffaloes in different seasons 

revealed a significant increase in summer compared to the other seasons reaching 73, 52, and 42 µg/L 

for ochratoxins and 16, 10 and 6 in µg/L for AFB1  in the case of lactating, non-lactating and young 

buffaloes, respectively (Table 2). The zearalenone was significantly detected in lower values in spring 

and summer ad did not detect in buffaloes’ blood at all in winter and in autumn. Curtui et al. [40] has 

shown that approximately 90% of aflatoxins present in the cow blood are found afterward in the milk 

and urine. The relative lower values of the toxins in the blood may be related to the lower fungal 

contamination of the feed or the passive absorption of the toxins, in unionized form, at the digestive tube 

level, especially at the level of the short intestine level or due to their rapid metabolism depending on 

the animal species [41]. Moreover, OTA has the most potent inhibitor effect on animal growth, 

determining the excessive accumulation of glycogen in the liver of distressed animals [42]. 

 

Table 2.   Fluctuations of some mycotoxins in blood of buffaloes during different seasons 
 

Season 

Mycotoxins (µ/L) in blood of buffaloes 

Lactating Dry Young 

AFB1* ZEA* OTA* AFB1 ZEA OTA AFB1 ZEA OTA 

Spring 8±1 13±1 40±3 6±9 8±0.6 21±2 5±0.4 3±0.3 10±1 

Summer 16±2 10±1 73±41 10±1 7±0.5 52±4 6±0.7 5±0.3 42±3 

Autumn 12±1 0 33±33 8±1 0 0 4±0.4 0 0 

Winter 6±1 0 0 4±0.5 0 0 1±0.2 0 0 

 

4.Conclusions 
It is concluded from present investigation that enzymatic and biochemical profiles of lactating, non-

lactating and young buffaloes during different sampling seasons (summer, autumn, winter and spring) 

considerably changed as indicated by change in cholesterol level, alkaline phosphatase activity, and uric 

acid values during different seasons. 
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