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Introduction 
 

Proteins are macromolecules made up of a 

variety of amino acids, some of which are 

essential for the human body. The body 

therefore necessarily needs a food supply so 

that it can use it for its metabolism (Dognon 

et al., 2018). This is why it is important to eat 
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In order to explore health status of the cattle admitted to Korhogo slaughterhouse, 

haematological and biochemical analyzes of these animals were performed. This 

study involved 67 cattle. Each cattle whole blood was collected under aseptic 

condition in two tubes. The first one containing EDTA and the last one anti 

coagulant free. These blood collections made it possible, assessment of 

hematological and biochemical parameters respectively. Hematological results 

revealed a prevalence of anemia about 31.34% in all the cattle. Similarly, females 

presented higher rates of abnormalities than males one. These abnormalities 

concerned leukocytes (24% vs. 5.88%), magnesium (20% vs. 11.76%), calcium 

(98% vs 94.12%) and potassium (76% vs 58.82%). Depending on age, adults too 

had abnormalities rates higher than young one. These abnormalities were anemia 

(10.34% vs 2.63%) and serum electrolytes deficiencies such as calcium (100% vs 

94.74%), magnesium (20.69% vs 18.42%) and potassium (72.41% vs 71.05%). 

Overall, these results show that some cattle selected for this study had deficiencies 

which are not mentioned during inspections by health workers. 
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a healthy diet in which proteins intake is high 

enough to avoid possible deficiencies. 

Proteins in human diets are animal and plant 

origin. Between these two (02) sources of 

protein, animal proteins are almost complete 

in that they contain almost all the essential 

amino acids that the body needs (Laisse, 

2019). The consumption of proteins of animal 

origin is therefore of paramount importance 

for humans in their quest to meet these 

nutritional requirements for amino acids. 

Animal sources include fish, eggs, chicken 

meat, small ruminant meat and beef (Geay et 

al., 2002). 

 

Beef is one of the main suppliers in the world 

in terms of animal protein (Galzy and 

Guiraud, 2003; Goutimot, 2015). According 

to the FAO (2017), it was consumed in 2017 

in the world, more than 10,000 kilos, or 323 

million tonnes. In America, beef consumption 

is estimated about 84 kg per year per capita 

according to figures from the US Department 

of Agriculture. In Europe, in 2014 it was 10.5 

kg per capita per year. In Africa, demand is 

skyrocketing especially in cities (Acardia, 

2019). In Côte d'Ivoire, it is 31,470 tonnes per 

year (Anadolu, 2019). 

 

Despite its high consumption, its quality in 

developing countries remains to be desired 

because veterinary inspections, authorizing 

slaughter, are limited to ante and post mortem 

inspection (Diarrassouba, 2011). However, no 

identified pathologies with naked eye can 

directly influence its quality. In contrast, in 

developed countries, in addition to ante and 

post mortem inspections, they also measure 

blood biological parameters (Kenny, 2010). 
 

The shortcomings of these inspections, in 

Côte d'Ivoire and particularly in Korhogo, 

lead us to explore cattle health state declared 

healthy for slaughter by health workers 

through the analysis of biological blood 

parameters. In Côte d'Ivoire, little scientific 

researches concern the exploration of 

biological parameters of bovines intended for 

slaughter. This work at the Korhogo 

slaughterhouse aims to contribute in data 

providing.  

 

Materials and Methods 

 

Site and study population 

 

This is a cross-sectional and descriptive study 

that led from January 10, 2019 to June 30, 

2019 at the municipal slaughterhouse in 

Korhogo. The study included 67 cattle 

approved for slaughter by veterinarians. 

 

Blood samples and blood parameter assays 

 

Each ox blood was collected into two kinds of 

tube in morning about two and five hours 

before slaughtering. Blood collected into 

tubes containing EDTA was used for the 

determination of haematological parameters 

thanks to an automatic hematological analyzer 

of the brand "URIT 2900 Plus". Blood 

collected into anti-coagulant free tubes were 

centrifuged at 1107 N for 5 minutes. And then 

serum was used for the determination of 

biochemical parameters using an analyzer of 

the brand "RAYTO RT-9200". 

 

Statistical analyzes of haematological 

parameters 

 

The results were analysed by G likelihood test 

or log likehood ratio test using R.2.0.1 

Windows version software (Ihaka and 

Gentleman, 1996). All data were expressed as 

means ± standard error. P- values less than 

5% were considered to be significant.  

  

Results and Discussion 

 

Characterization of the study population 
 

The characteristics of our sampling were 

presented in Table 1. This table reflects the 

classification of animals according to age and 
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sex. All the animals sampled were Zebu 

breed. The samples included 38 young 

animals (<4 years) and 29 adults (> 4 years) 

corresponding 56.72%, and 43.28% 

respectively. Seventeen animals were male 

and fifty female corresponding 25.37% and 

74.63% respectively. 

 

Analysis of haematological parameters and 

some minerals of the cattle  
 

Table 2 shows the different proportions of 

cattle according to their health status. 

According to the results shown in this table, 

21 cattle or 31.34% of the subjects presented 

an anomaly in the hemoglobin level. On the 

other hand, 46 cattle or 68.65% showed a 

normal level of hemoglobin. Concerning 

leukocytes, an abnormal level was recorded in 

13 cattle, or 19.40% against 54 cattle which 

had a normal level or 80.60%. 

 

In terms of calcium, 2 cattle corresponding 

2.99% of cattle had a normal level of calcium 

while 65 cattle or 97.01% of the subjects 

presented an abnormal level. For magnesium, 

55 cattle or 82.05% of the cattle had a normal 

level while 12 cattle or 17.91% showed an 

abnormal level. As for serum potassium, 19 

cattle or 28.36% of cattle had a normal rate 

against 48 cattle, or 71.64% of subjects who 

presented an abnormal rate. 

 

Variation of haematological parameters 

and some minerals in study cattle 

depending on sex 
 

Presented in Table 3, the different proportions 

of the blood parameters of cattle according to 

sex according to their state of health showed 

no significant difference (p> 0.05) between 

the two sexes. On the other hand, a 

statistically significant difference (p = 0.0006) 

was observed in the sick animals in the level 

of leukocytes. This rate was significantly high 

in 12 females, or 24%, compared to the rate 

observed in one (1) male, or 5.88%. For 

hemoglobin, females reported higher levels of 

normal subjects compared to males (35 

females or 70% vs. 11 males or 64.75%). In 

addition, the males, 6 in number, i.e. 35.25%, 

had an abnormal hemoglobin level compared 

with 35 females, i.e. 30%. In terms of 

leucocytes, the males, numbering 16, 

presented 94.12% of normal subjects against 

76% in 38 females. Conversely, females, 

numbering 12, showed abnormal levels in 

24% compared to 5.88% in one (1) males. 

 

As with the haematological parameters, No 

significant difference (p> 0.05) between 

healthy subjects and sick subjects in 

biochemical parameters was observed. 

 

As with the haematological parameters, No 

significant difference (p> 0.05) between 

healthy subjects and sick subjects in 

biochemical parameters was observed. 

 

In contrast, healthy animals for potassium ion 

showed a statistically significant difference (p 

= 0.03). For calcium ion, males showed a high 

rate of normal subjects compared to females 

(1 male or 5.88% against 1 female or 2%). 

Conversely, females numbering 49, or 98%, 

exhibited a high rate of abnormal subjects 

compared to males, numbering 16, or 94.12%. 

 

Variation of haematological parameters 

and some minerals in study cattle 

according to age 

 

Table 4 shows the proportions of young and 

adult cattle. Based on the results reported in 

this table, no significant difference (p> 0.05) 

was observed between normal and abnormal 

subjects. Adults numbering 20, or 68.97%, 

had a normal high hemoglobin level 

compared to young people, numbering 26, or 

68.4%. Conversely, young people with a 

population of 12 or 31.58%, had an abnormal 

high hemoglobin level compared to 9 adults, 

or 30.63%. 
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Regarding the level of leukocytes, 31 young 

people or 81.58% presented more normal 

subjects compared to 22 adults or 75.86%. 

 

For calcium ion, only 2 young people, or 

5.26% had a level of normal subjects. On the 

other hand, in all adults this rate was 

abnormal. 

 

In terms of the levels of magnesium and 

potassium ions, the young people respectively 

presented high levels of normal subjects 

compared to adults (31 young people or 

81.58% against 23 adults or 79.31%) and (11 

young people or 28.95% against 8 adults, or 

27.59%). 

 

 

Table.1 Characteristics data for cattle  

 

 

Characteristics 

Total cattle 

(N = 67) 

 n                                                                   % 

Age (years)  

    Youth (age <4 years) 38 56.72 

    Adults (age> 4 years) 29 43.28 

Sex  

Males 17 25.37 

Females 50 74.63 

Race  

  Zebu 67                                                                    100 
N: Total number of cattle; n: Number observed for each characteristic; %: Percentage. 

 

 

Table.2 Proportions of all cattle according to their health status after analysis  

of haematological parameters 

 

 

Blood parameters 

Normal 

values 

          

N 

 

Normal 

 

Abnormal 

 

Hemoglobin (g/dl) 

 

 

8-12 

 

 

67 

n 

 

46 

% 

 

68.65 

 

21 

% 

 

31.34 

 

Leucocytes (10
6
/ 

µl) 

 

 

4-12 

 

67 

 

54 

 

80.60 

 

13 

 

19.40 

Ca
2+ 

(mg/L) 

Mg
2+

 (mg/L) 

K
+
 (mmol/L) 

 

80-100 

17-218 

4-5 

67 

67 

67 

2 

55 

19 

2.99 

82.5 

28.36 

65 

12 

48 

97.01 

17.98 

71.64 

N: Total number of cattle; n: Numbers observed in each group of cattle; %: Percentage. 
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Table.3 Variation of blood parameters in male and female cattle depending 

on their state of health 

 

 

Blood parameters 

 

Males (N = 17) 

 

Females (N = 50) 

 

p 

Hemoglobin (g/dl) n                         % n                    %  

Normaux (8-12) 11                     64.75 35                         70 0.65 (NS) 

Anormaux (< 8 et > 12) 6                       35.25 15                         30 0.51 (NS) 

Leucocytes (10
3
/µL)    

 Normal (4-12) 16                     94.12 38                         76 0.16 (NS) 

 Abnormal (< 4 et > 12) 1                         5.88 12                         24 0.0006 (S) 

Ca
2+

 (mg/L)    

Normal (8-100) 1                     5.88 1                            2 0.16 (NS) 

Abnormal (< 80 et > 100) 16                  94.12 49                       98 0.78 (NS) 

Mg
2+

 (mg/L)    

Normal (17-218) 15                  88.24 40                       80 0,53 (NS) 

Abnormal (< 17 et > 218) 2                    11.76 10                        20 0.14 (NS) 

K
+
 (mmol/L)    

Normal (4-5) 7                    41.18 12                       24 0.03 (S) 

Abnormal (< 4 et > 5) 10                  58.82 38                       76 0.14 (NS) 
N: Total number of cattle by sex; n: Numbers observed in each group of cattle; %: Percentage;  

S: Statistically significant difference for p <0.05; NS: Non-significant difference for p> 0.05. 

 

Table.4 Comparative proportions of blood parameters in young and adult cattle according to 

their state of health 

 

Blood parameters Young (N = 38) Adults (N = 29) p 

Hemoglobin (g/dl)  n                         %   n                    %  

Normaux (8-12) 26                     68.42   20                     68.97 0.96 (NS) 

Anormaux (< 8 et > 12) 12                     31.58   9                       30.63 0.90 (NS) 

Leucocytes (10
3
/µL)    

 Normal (4-12) 31                     81.58   22                     75.86 0.90 (NS) 

 Abnormal (< 4 et > 12) 7                       18.42   7                       24.13 0.90 (NS) 

Ca
2+

 (mg/L)    

Normal (8-100) 2                    5.26     -                            - 0.90 (NS) 

Abnormal (< 80 et > 100) 36                  94.74    29                       100 0.90 (NS) 

Mg
2+

 (mg/L)    

Normal (17-218) 31                  81.58    23                    79.31 0.90 (NS) 

Abnormal (< 17 et > 218) 7                    18.42     6                     20.69 0.90 (NS) 

K
+
 (mmol/L)    

Normal (4-5) 11                    28.95     8                     27.59 0.90 (NS) 

Abnormal (< 4 et > 5) 27                    71.05     21                   72.41 0.90 (NS) 
N: Total number of cattle by age; n: Numbers observed in each group of cattle; %: Percentage;  

S: Statistically significant difference for p <0.05; NS: Non-significant difference for p> 0.05 
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At the level of magnesium and potassium 

ions, the males presented respectively high 

levels of normal subjects (88.24% against 

80%) and (41.18% against 24%) compared to 

the females. Conversely, females exhibited 

elevated levels of abnormal subjects (20% vs. 

11.76%) for magnesium ion and (76% vs. 

58.82%) for potassium ion compared to 

males. 

 

The analysis of haematological and 

biochemical parameters to judge the state of 

health of the cattle in addition to the 

inspections made is very important. It allows 

detection of pathologies not identified with 

the naked eye that can directly influence the 

quality of beef. 

 

To verify this state of affairs, a study was 

carried out on the analysis of certain 

biological blood parameters in 67 cattle 

declared healthy by health workers at the 

Korhogo slaughterhouse. To This study was 

carried out in order to assess some biological 

blood parameters in 67 cattle declared healthy 

by health workers at the Korhogo 

slaughterhouse Haematological parameters 

such as haemoglobin and leukocytes, serum 

electrolytes such as calcium, magnesium and 

potassium were analysed. 

 

Analysis of these parameters revealed that the 

prevalence of anemia in these cattle was 30%. 

This prevalence of anemia in cattle would 

have been due to a deficiency of some 

elements promoting the synthesis of red blood 

cells such as iron and vitamin B12, or an 

excessive destruction of red blood cells 

(Bagnara et al., 1991). 

 

According to some authors, anemia is linked 

to the presence of ticks on these animals and 

the immune system of young cattle is weaker 

than that of adults (Friot and Calvet, 1973; 

Boubet and Guerin, 2019). 

 

This failure in young people is thought to be 

due to diseases and infections, which cause 

damage to lymphocytes. 

 

In the present, depending on the sex, the 

abnormal value of the leukocyte rate in 

females was significantly higher than the rate 

observed in males (24% vs. 5.88% 

respectively). These abnormalities seen in the 

leukocytes could be leukopenia or 

leukocytosis. They can also be due to a bone 

marrow pathology. Indeed, the bone marrow 

being affected, the stem cells that are 

produced there, at the origin of the production 

of blood cells can no longer be produced. 

Consequently, a deficiency is created in the 

affected subjects and this can cause serious 

consequences. Our results are superimposable 

on those obtained Calvo et al., (1989). 

According to the work carried out by these 

authors, the significant decrease in leukocytes 

is due to parasitic infections. 

 

These investigations revealed that the high 

prevalence of anomalous calcium values was 

the main observation. Indeed, more than 90% 

of the cattle had an abnormal rate. The causes 

of this abnormality are thought to be due to 

malignant pathologies often associated with 

bone metastases or primary hyperthyroidism 

or vitamin D intoxication, and rarely to 

infections such as tuberculosis (Marshall and 

Bangert, 2005). 

 

Furthermore, the prevalence of abnormal 

potassium values was observed in this study. 

In all cattle this prevalence was 71.64%. This 

prevalence observed in this study is higher 

than that obtained by Radostits et al., (2000). 

The prevalence of abnormal potassium values 

observed in their study was 58.82%. 

According to these authors, this degradation 

of potassium in cattle is due to digestive or 

renal losses and could have more frequent 

effects, the most serious of which are 

tachycardia, cardiac rhythm disorders and 
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digestive disorders (parasite infestation, 

infection bacterial or viral, ulcers, etc.). In the 

same sense, according to the work of 

Martinez et al., (2012) this degradation of 

potassium would be linked to the reduced 

number of neutrophil granulocytes circulating 

in the blood. 

 

In conclusion, the exploration study of blood 

parameters in cattle selected at the Korhogo 

slaughterhouse made it possible to assess the 

health status of the cattle declared healthy. 

Most of these cattles admitted for slaughter 

had hematological and biochemical disorders. 

Haematological disorders were characterized 

by anemia and leukocyte disorders. 

 

And biochemical disorders were characterized 

by high prevalence of abnormal values of 

calcium and potassium. These disorders could 

affect beef quality as they reduce some 

nutrients necessary for human good health. In 

order to improve beef quality, veterinary 

inspections before slaughtering should 

include biological parameters exploration. 

This study should be also performed in many 

slaughterhouses in the Savannah district, the 

first cattle stock farming area in Côte 

d’Ivoire. 
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