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Summary 

 
Serum samples were collected from 44 diarrheic calves, aged between one and 

four weeks of life, from four farms and haematocrit (Ht), hemoglobin (Hb), eritrocite count, 
mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean corpuscular 
hemoglobin concentration (MCHC), total leucocytes count and leucocyte formula were 
determined. Using ELISA, were previously identified four categories of diarrheic calves: with 
cryptosporidial infections, with associated infections (Cryptosporidium spp + other  
enteropathogens), infected with other enteropathogens and with diarrheas generated by 
undetermined cause.  

Regardless of the cause of diarrhea, at calves, it was found erythrocytosis, probably 
because of dehidratation and hemoconcentration. It was also observed a reduction of mean 
corpuscular volume and mean corpuscular hemoglobin and a light eosinophilia. The 
variations of some hematological parameters are connected especially with the individual 
clinical evolution, then to different causal agents involved in natural diarrheic infections in 
calves.  
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This study continues our previous studies, when it was determined the 

hematological parameters in three categories of calves: diarrheic calves who were 
eliminating criptosporidias, diarrheic calves without Cryptosporidium and clinical 
healthy calves. 

This time, the hematological parameters were analyzed upon four 
categories of calves: with natural monoinfection with Cryptosporidium spp; 
asociated with other enteropathogens, infection with other enteropathogens and 
without any infection diagnosed. 

In this study we followed the influence of cryptosporidias, other 
enteropathogens and other causal agents of diarrhea, on hemathological 
parameters. 

 
Materials and methods 

 
Serum samples were collected from 44 diarrheic calves, aged between one 

and four weeks of life. The calves were from three Countyes (Arad, Bihor and 
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Timiş) and from four farms. The tests for determining the infections with 
Cryptosporidium spp. and other enteropathogens were made using ELISA. 

The blood samples exam was made using the VET SCREEN analyzer. 
The parameters studied were: haematocrit (Ht), hemoglobin (Hb), erytrocyte count, 
mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean 
corpuscular hemoglobin concentration (MCHC), total leucocytes count and 
leucocyte formula.  

After the results obtained in ELISA test, four categories of calves were 
established, to be compared after hematological values:  
- calves with monoinfection with Cryptosporidium;  
- calves with associate infections; Cryptosporidium spp + other enteropathogens; 
- calves infected with other enteropathogens;  
- calves with undetermined cause of diarrhea. 
 

Results and discussions 
 

In table 1 is presented the comparative evolution of haematocrit in diarrheic 
calves, in the four categories identified. Although the haematocrit is higher in the 
Cryptosporidium in association with other enteropathogens group, there are not 
significant differences between categories of diarrheic calves. 

Table 1 
Haematocrit values in calves with diarrea  

Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 809.47 40.47 73.84 

Cryptosporidium spp. 8.00 319.75 39.97 64.47 
Cryptosporidium spp. in association 

with other enteropathogens 8.00 355.51 44.44 70.86 

Other enteropathogens 8.00 305.64 38.21 36.07 
 

P value calculated by TTEST after comparing the groups 

 Cryptosporidium 
spp. 

Cryptosporidium 
spp. in 

association with 
other 

enteropathogens 

Other 
enteropathogens 

Other causes 0.89 0.28 0.44 

Cryptosporidium spp.  0.30 0.63 

Cryptosporidium spp. 
in association with 
enteropathogens 

  0.11 
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The evolution of hemoglobin in calves with diarrhea is presented in table 2. 
The lowest value was obtained in calves with diarheea determined by microbian 
agents. But the diferences between categories of causes were not significant 
statistically. 

Table 2 
Hemoglobin values in calves with diarrhea  

Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 240.30 12.02 6.08 
Cryptosporidium spp.. 8.00 90.50 11.31 2.77 

Cryptosporidium spp. in association 
with other enteropathogens 8.00 106.50 13.31 8.64 

Other enteropathogens 8.00 89.90 11.24 6.49 
 

P value calculated by TTEST after comparing the groups 

 Cryptosporidium 
spp. 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

Other 
enteropathogens 

Other causes 0.39 0.29 0.47 
Cryptosporidium 

spp.  0.12 0.95 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.15 

 
Table 3 presents the results of evolution of erythrocytes in diarrheic calves. 

Although the values are higher then in other reports there were not observed 
significant differences between the categories of causative diarrhea in calves. 

 
Table 3 

Erythrocytes in calves with diarrhea  
Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 171.21 8.56 6.31 
Cryptosporidium spp. 8.00 72.45 9.06 8.81 

Cryptosporidium spp. in association 
with other enteropathogens 8.00 70.17 8.77 5.09 

Other enteropathogens 8.00 55.97 7.00 5.24 
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P value calculated by TTEST after comparing the groups 

 
Cryptosporidium 

spp. 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

Other 
enteropathogens 

Other causes 0.68 0.83 0.13 
Cryptosporidium 

spp.  0.83 0.14 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.14 

 
The mean corpuscular volume in calves with diarrhea is presented in table 

4. Although the values of mean corpuscular volume are higher in calves with 
associated infections (Cryptosporidium spp. and other enteropathogens) and with 
microbial infections, generally, there are no differences between categories 
diagnosed. Though there are significant differences (p ≤ 0.05) between calves with 
microbial diarrhea, diarrhea caused by unidentified agents and with 
Cryptosporidium spp. The values were higher in calves with infections generated 
by other enteropathogens than by Cryptosporidium spp. 

Table 4 
Mean corpuscular volume (VEM) in calves with diarrhea  

Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 973.52 48.68 57.72 
Cryptosporidium spp. 8.00 372.89 46.61 95.77 

Cryptosporidium spp. in association 
with other enteropathogens 

8.00 414.97 51.87 46.79 

Other enteropathogens 8.00 461.41 57.68 99.69 
 

P value calculated by TTEST after comparing the groups 

 Cryptosporidium 
spp. 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

Other 
enteropathogens 

Other causes 0.60 0.30 0.04 
Cryptosporidium spp..  0.24 0.04 
Cryptosporidium spp. in 
association with other 

enteropathogens 
  0.20 
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Comparatively, mean corpuscular hemoglobin in calves with diarrhea, did 
not recorded significant differences between causal categories (table 5). The 
lowest values of HEM were in calves with cryptosporidial diarrhea.   

Table 5 
Mean corpuscular hemoglobin (HEM) in calves with diarrhea 
Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 294.22 14.71 12.82 
Cryptosporidium spp. 8.00 109.30 13.66 19.85 

Cryptosporidium spp. in association 
with other enteropathogens 8.00 125.92 15.74 13.07 

Other enteropathogens 8.00 134.47 16.81 14.25 
 

P value calculated by TTEST after comparing the groups 

 Cryptosporidium 
spp. 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

Other 
enteropathogens 

Other causes 0.57 0.51 0.20 
Cryptosporidium 

spp.  0.32 0.15 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.57 

 
In table 6 are presented the values of mean corpuscular hemoglobin 

concentration in all categories of calves with diarrhea. This erythrocyte paramether 
was wery closed in all types of diarrhea and, statisticaly, the differences were not 
semnificant.  

Table 6 
Mean corpuscular hemoglobin concentration (CHEM) in calves with diarrhea  

Categories diagnosed Number Sum Mean Variance 

Other causes 20 596.95 29.8475 10.22205 
Cryptosporidium spp. 8 230.29 28.78625 12.50997 
Cryptosporidium spp. in 
association with other 

enteropathogens 
8 240.67 30.08375 15.32648 

Other enteropathogens 8 233.36 29.17 14.59863 
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P value calculated by TTEST after comparing the groups 

 
Cryptosporidium 

spp. 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

Other 
enteropathogens 

Other causes 0.48 0.88 0.67 
Cryptosporidium 

spp.  0.50 0.84 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.64 

 
In calves with diarrhea the leucocytes values are presented in table 7. 

Although in the group of calves with associate infections (Cryptosporidium spp. and 
other enteropathogens) the mean leukocyte values were high, the differences 
between groups were not significant. 

 
Table 7 

Leukocyte in calves with diarrhea  
Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 128.31 6.42 10.34 
Cryptosporidium spp. 8.00 43.34 5.42 1.28 

Cryptosporidium spp. in association 
with other enteropathogens 8.00 56.39 7.05 11.43 

Other enteropathogens 8.00 50.37 6.30 6.61 
 

P value calculated by TTEST after comparing the groups 

 Cryptosporidium 
spp. 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

Other 
enteropathogens 

Other causes 0.24 0.66 0.92 
Cryptosporidium 

spp.  0.23 0.40 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.62 

 
Comparing the evolution of lymphocyte values in the four groups of calves 

studied (table 8), it can be observed a high difference between the calves with 
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microbial infections and those with diarrhea produced by different not identified 
causes. Even then, the differences were not significant. 

 
Table 8 

Lymphocytes in calves with diarrhea  
Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 1070.00 53.50 257.84 
Cryptosporidium spp. 8.00 464.00 58.00 147.14 

Cryptosporidium spp. in association 
with other enteropathogens 8.00 446.00 55.75 242.21 

Other enteropathogens 8.00 494.00 61.75 45.64 
 

P value calculated by TTEST after comparing the groups 

 
Cryptosporidium 

spp. 

Cryptosporidium 
spp. In 

association with 
other 

enteropathogens 

Other 
enteropathogens 

Other causes 0.43 0.74 0.07 
Cryptosporidium 

spp..  0.75 0.46 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.34 

 
Similarly, in the neutrophils value (table 9) the differences between the 

calves with microbial infections and with unknown infections cause were high. Even 
in this case the differences were not significant. 

 
Table 9 

Neutrophiles in calves with diarrhea 
Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 751.00 37.55 232.68 
Cryptosporidium spp. 8.00 280.00 35.00 210.86 

Cryptosporidium spp. in association 
with other enteropathogens 8.00 285.00 35.63 161.98 

Other enteropathogens 8.00 239.00 29.88 60.13 
 
 
 
 



LUCRĂRI ŞTIINłIFICE MEDICINĂ VETERINARĂ VOL. XLII (1), 2009, TIMIŞOARA 
 

 12   

P value calculated by TTEST after comparing the groups 

 
Cryptosporidium 

spp. 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

Other 
enteropathogens 

Other causes 0.69 0.74 0.09 
Cryptosporidium 

spp.  0.93 0.40 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.30 

 
In table 10 is presented the monocytes hematological parameter. 

Significant differences (p ≤ 0.05) were between calves with microbial diarrhea and 
with unidentified cause diarrhea.  

 
Table10 

Monocytes in calves with diarrhea  
Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 112.00 5.60 8.67 
Cryptosporidium spp. 8.00 39.00 4.88 8.70 

Cryptosporidium spp. in association 
with other enteropathogens 

8.00 42.00 5.25 11.64 

Other enteropathogens 8.00 31.00 3.88 1.27 
 

P value calculated by TTEST after comparing the groups 

 Cryptosporidium 
spp. 

Cryptosporidium 
spp. In association 

with other 
enteropathogens 

Other 
enteropathogens 

Other causes 0.57 0.80 0.03 
Cryptosporidium 

spp.  0.82 0.39 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.31 

 
Although in the majority of the parasitosis the eosinophily is present, this 

was not found in case of Cryptosporidium spp. (table 11). Also the differences 
between different categories of calves with diarrhea were not significant.  
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Table11 
Eosinophiles in calves with diarrhea  

Categories diagnosed Number Sum Mean Variance 

Other causes 20.00 62.00 3.10 1.46 
Cryptosporidium spp. 8.00 21.00 2.63 0.84 
Cryptosporidium spp. in 
association with other 

enteropathogens 
8.00 26.00 3.25 3.07 

Other enteropathogens 8.00 30.00 3.75 1.64 
 

P value calculated by TTEST after comparing the groups 

 Cryptosporidium 
spp. 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

Other 
enteropathogens 

Other causes 0.28 0.83 0.24 
Cryptosporidium 

spp.  0.39 0.07 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.53 

 
The values of basophiles were in normal limits (table 12) with significant 

differences (p ≤ 0.05) between calves infected only with Cryptosporidium spp and 
those with associate infections.   

 
Table 12 

Basophiles in calves with diarrhea  
Categories diagnosed Count Sum Average Variance 

Other causes 20.00 6.00 0.30 0.22 
Cryptosporidium spp. 8.00 5.00 0.63 0.27 

Cryptosporidium spp. in association 
with other enteropathogens 8.00 1.00 0.13 0.13 

Other enteropathogens 8.00 4.00 0.50 0.29 
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P value calculated by TTEST after comparing the groups 

 
Cryptosporidium 

spp. 

Cryptosporidium 
spp. In 

association with 
other 

enteropathogens 

Other 
enteropathogens 

Other causes 0.15 0.30 0.37 
Cryptosporidium 

spp.  0.04 0.64 

Cryptosporidium 
spp. in association 

with other 
enteropathogens 

  0.12 

 
In the calves with diarrhea generated by infection with Cryptosporidium 

spp. only, different values compared with reference values were observed at 
erythrocytes. They were higher 9.06 ± 2.97 then in literature references were the 
level of concentration was 5.2 ± 0.75. This fact can be generated by 
hemoconcentration. The mean values are also lower than in references in mean 
corpuscular volume (46.61 ± 9.79) and mean corpuscular hemoglobin (13.66 ± 
4.46). In leucocyte formula, the lymphocites had a mean value lower then the 
reference values, but with large variationes. The monocytes were in the reference 
limits (8 ± 4).  

In case of infection with Cryptosporidium spp associated with other 
enteropathogens, the haematocrit values (44.44 ± 8.42) were higher then in 
reference values (35.9 ± 5.45). This can be explained by the dehydration produced 
by diarrhea. The erytrocytes values are also high (8.75 ± 2.26), the normal levels 
are 5.20 ± 0.75. Also the mean corpuscular volume and the mean corpuscular 
hemoglobin are lower then in the references. The values of lymphocytes are 
normal but with great variations, which mean different stages of infections with 
Cryptosporidium spp. and other enteropathogens. The eosinophils are also high, 
because of the presence of parasitic infection.  

In infections with enteropathogens other then Cryptosporidium spp. the 
haematocrit and the erythrocytes were higher then the referent values, probably 
because of the diarrhea, who generated dehydration and hemoconcentration. The 
mean corpuscular volume and mean corpuscular hemoglobin had lower values 
than normal but similar with other type of diarrhea diagnosed. The lymphocytes and 
the monocytes were in normal concentrations but with large differences between 
the minimum level and the maximum level. Eosinophilia can be observed too.  

The diarrheas generated by unidentified factors determined high levels of 
haematocrit and hemoglobin but closed to the reference values. The number of 
erythrocytes was higher (8.56 ± 2.51) then the reference levels (5.20 ± 0.75). In this 
case the mean corpuscular volume and the mean corpuscular hemoglobin had 
lower values, as in case of all diarrheas.  
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The lymphocyte values were close to normal values. Per general in 
leucocytar formula there were not observed significant differences between the 
groups of calves with diarrhea studied. The differences observed in the calves from 
the same group were individual variations, induced by clinical status not by causal 
agents. In some cases the reversal of the proportion between lymphocytes and 
neutrophiles was observed.  
 

Conclusions 
 

1. There were no significant differences between the values of 
haematocrit, hemoglobin, erythrocytes, VEM, HEM, CHEM and 
leucocyte formula, between calves with diarrhea (aged between 1-4 
weeks) produced by Cryptosporidium, microbial infection, associate 
infections or other causes.  

2. Regardless of the cause of diarrhea, an eritrocytosis is produced, 
probably, because of dehydration and hemoconcentration. 

3. In case of diarrhea in calves younger then one month a lowing of mean 
corpuscular volume and mean corpuscular hemoglobin is produced.  

4. In some of the infections (including the one with Cryptosporidium spp) 
a eosinophilosis was observed 

5. The variations of some hematological parameters are more connected 
with individual clinical evolution, then to causative agents involved. 

6. Significant differences between calves with diarrhea were observed 
only at monocytes and basophiles.  

 
References 

 
1. Dărăbuş, Gh., Criptosporidioza cercetări privind etiologia, epidemiologia, 

patogenia, diagnosticul şi tratamentul în infecŃiile naturale şi experimentale, 
Teză de doctorat 1996, Facultatea de Medicină Veterinară Timişoara. 

2. Dărăbuş, Gh., Criptosporidioza la om şi animale, Editura Mirton, Timişoara, 
1997. 

3. Falcă, C., Semiologie medicală veterinară, vol. II. Editura Cosmopolitan Art, 
Timişoara, 2004 

4. Ghergariu, S., Pop, Al., Kadar, L., Spînu, M., Manual de laborator clinic 
veterinar, Ed. All EducaŃional, Bucureşti. 2000 

5. McDonough, S.P., Stull, C.L., Osburn, B.I., Enteric pathogens in intensively 
reared veal calves, Am. J.Vet. Res. 2004, 55, 1516-1520. 

6. Moore, D.A., Zeman, DH., Cryptosporidiosis in neonatal calves: 277 cases 
(1986-1987), J.Am.Vet.Med.Assoc. 1991, 198, 1969-1971. 

7. Naciri, M., Lefay, M.P., Mancassola, R., Poirier, P., Chermette, R., Role of 
Cryptosporidium parvum as a pathogen in neonatal diarrhoea complex in 
neckling and dairy calves in France, 1999. 


