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ABSTRACT 
 
Rectal temperature, heart and respiratory rates, and the course of some blood parameters were monitored 
in calves during perinatal and neonatal periods. The study was carried out on eight Limousine calves. 
From all subjects, rectal temperature, heart rate, and respiratory rate were measured. Blood samples were 
taken at the same hour (9am) from the external jugular vein, and then centrifuged and stored until 
analyses. By means of an UV spectrophotometer, the following blood parameters were assessed for each 
subject: total protein, total cholesterol, triglycerides, glucose, non-esterified fatty acids (NEFA), urea, 
creatinine, cholinesterase, lactate dehydrogenase (LDH), hydroxybutirate, glutamate pyruvate 
transaminases (GPT), glutamate oxalacetate transaminases (GOT), direct and total bilirubin, magnesium, 
iron, potassium, phosphorus, chloride and sodium. The results showed a significant effect of days of life 
(P<0.05) only on total cholesterol, creatinine and GOT during the first week of life and a significant effect 
of days of life on rectal temperature, heart rate, respiratory rate, total cholesterol, NEFA, creatinina, and 
GOT during the first month of life. A correlation among individual values for postnatal age (days of life) 
and heart rate in calves during the first month of life was observed. In conclusion, modifications of 
studied parameters could be attributed to functional development of calves in neonatal period and 
contribute to the knowledge of adaptation processes in calf during the first week and the first month of 
life resulting useful for the diagnosis and treatment of any neonatal diseases. 
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RESUMO 
 
Realizou-se o monitoramento da temperatura retal das frequências cardíaca e respiratória e de alguns 
parâmetros sanguíneos em oito bezerros da raça Limousine, durante o período perinatal e neonatal. 
Paralelamente às mensurações da temperatura retal e das frequências cardíaca e respiratória (9h), foram 
pesquisados, por meio de espectrofotômetro de UV, proteína total, colesterol total, triglicérides, glicose, 
ácidos graxos não esterificados (NEFA), ureia, creatinina, colinesterose, lactato desidrogenase (LDH), 
hidroxibutirato, glutamato piruvato transaminases (GOT), direta e total bilirrubina, magnésio, fósforo, 
cloretos e sódio. Os resultados mostraram efeito significativo dos dias de vida (P<0,05) somente sobre o 
colesterol total, creatinina e GOT, durante a primeira semana e um significante efeito de dias de vida sobre a 
temperatura retal, as frequências cardíaca e respiratória, colesterol total, NEFA, creatina e GOT durante o 
primeiro mês de vida. Observou-se correlação entre os valores individuais para dias de vida e frequência 
cardíaca durante o primeiro mês de vida. Conclui-se que as modificações desses parâmetros podem ser 
atribuídas ao desenvolvimento dos bezerros no período neonatal, contribuindo para o conhecimento do 
processo de adaptação, em bezerros, durante a primeira semana e o primeiro mês de vida. 
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INTRODUCTION 
 
The neonatal period represents a critical stage in 
development of physiological functions. During 
this phase, known as the adaptive period, the 
changes necessary to adapt to the extra-uterine 
life take place in newborn animals. Adaptation in 
some body systems is slower than in others and 
there are also some variations between species 
(Piccione et al., 2007a; Piccione et al., 2008). 
Newborns are in metabolically unstable 
conditions, which make these subjects 
particularly sensitive to perinatal diseases 
resulting in high mortality (Dwyer, 2008).  
 
Diseases of the newborn and neonatal mortality 
are a major cause of economic loss in livestock 
production (Piccione et al., 2008; Grøndhal et al., 
2007). Breed, gender, and litter size on influence 
birth-weight that is an important factor for the 
growth of healthy and viable newborns 
(Buschmann et al., 1993). The effect of calfhood 
diseases on growth of female dairy calves during 
the first three months of life was studied and the 
importance of prevention of some chronic 
pathologies showed (Virtala et al., 1996). The 
influence of age on blood biochemical and 
hematological profiles (Brun-Hansen et al., 
2006; Ježek et al., 2006; Knowles et al., 2006) 
and blood metabolites and body temperature of 
single calves at birth and from one to four days 
of age in a dairy herd (Diesch et al., 2004ab) 
were studied and quality of development and 
adaptation reactions of dairy calves at the 
specific age periods in early life were 
demonstrated (Steinhardt and Thielscher, 1999).  
 
Some authors studied acid-base balance 
modifications in lambs and goat kids, and 
clotting profiles in newborn kids during the first 
week of life in order to provide useful 
information for the diagnosis and treatment of 
some neonatal diseases (Piccione et al., 2006; 
Piccione et al., 2008). Physiological parameters 
during the first 30 days postpartum were studied 
in lambs to make a contribution to the knowledge 
of neonatal physiology (Piccione et al., 2007a). 
Age related changes and comparison with blood 
composition in adults were observed in order to 
define reference values for the different ages 
(Mohri et al., 2007). 
 
Given the importance of having physiological 
reference values as indicators of dynamic 

homeostatic processes taking place during 
neonatal period, the aim of this study was to 
monitor rectal temperature, heart and respiratory 
rates, and to evaluate the course of some blood 
parameters (total protein, total cholesterol, 
triglycerides, glucose, non-esterified fatty acids 
(NEFA), urea, creatinine, cholinesterase, lactate 
dehydrogenase (LDH), hydroxybutirate, 
glutamate pyruvate transaminases (GPT), 
glutamate oxalacetate transaminases (GOT), 
direct and total bilirubin, magnesium, iron, 
potassium, phosphorus, chloride, and sodium) 
during the first week and the first month of life in 
eight Limousine calves, in order to obtain useful 
information for neonatal care. 
 

MATERIALS AND METHODS 
 
This study was carried out during spring in 
Sicily, Italy, on eight clinically healthy and  
full-term-born Limousine calves (four males: 
mean body weight 43.75±6.29kg; four females: 
mean body weight 40.00±4.08kg) which were 
monitored for 30 days. Calves were kept in a 
sheltered outdoor pen with their mothers and 
were fed only with maternal milk. For each calf, 
physiological parameters were measured and 
blood samples were collected at the same hour 
(9am).  
 
The studied parameters were assessed on all 
animals in the following experimental 
conditions: from the day after the birth, daily for 
one week and every five days for 30 days. Rectal 
temperature was recorded using a digital 
thermometer (HI92704, Hanna Instruments - 
Bedfordshire, UK) with the probe being inserted 
to a depth of 9cm, heart rate was measured by 
means of an oscillometric apparatus( Argus TM-
7, Schiller - Barr, Switzerland), and respiratory 
rate was visually recorded using a stopwatch 
over a 5min period.  
 
From all animals, blood samples were collected 
from the external jugular vein into 10mL 
silicone-glass Vacutainer tubes with no additive. 
After collection all blood samples were 
centrifuged at 3000rpm for 10 minutes; sera were 
separated and stored at -20°C until analyses. Sera 
were analyzed with commercially available kits 
by means of a UV spectrophotometer (model 
Slim SEAC - Firenze, Italy). Serum 
concentrations of the following blood parameters 
were measured: total protein, total cholesterol, 
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triglycerides, NEFA, urea, creatinine, 
cholinesterase, LDH, hydroxybutirate, GPT, 
GOT, direct and total bilirubine, magnesium, 
iron, potassium, phosphorus, chloride, and 
sodium.  
 
For each parameter, Bartlett’s test was used to 
test if all samples had equal variance. All results 
were expressed as mean±standard error of the 
means (SEM). On all data, normally distributed 
(P<0.05, Kolmogorov-Smirnov test), one way 
analysis of variance (ANOVA) was used to 
evaluate the effect of days of life during the first 
week and the first month of life. If ANOVA 
showed an acceptable level of significance 
(P<0.05), Bonferroni’s test was applied for post 
hoc comparison. Regression of the parameter 
studied on postnatal age (days of life), with 95% 
confidence intervals and the correlation 

coefficient (r), was determined. Data were 
analyzed using the software Statistica 5.5 
(Statsoft Inc., USA). 
 
 

RESULTS 
 
Tables 1 and 2 show the mean values of 
physiological parameters considered together 
with their standard errors (SEM) and with the 
statistical significances obtained during the first 
week and the first month of life in eight calves. 
 
Tables 3-6 show the mean values of blood 
parameters considered together with their SEM 
and with the statistical significances obtained 
during the first week and the first month of life 
of calves.  

 
 
Table 1. Average values (± standard errors) of physiological parameters, expressed in their conventional 
units of measurement, of eight Limousine calves during the first week of life 

Parameters Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 
Rectal temperature 

(°C) 

39.23± 

0.25 

39.15± 

0.22 

39.00± 

0.11 

39.04± 

0.14 

39.13± 

0.17 

39.18± 

0.07 

Respiration rate 

(breaths per min) 

57.00± 

2.26 

56.25± 

2.98 

55.50± 

2.94 

54.75± 

2.10 

55.50± 

2.19 

55.50± 

2.19 

Heart rate 

(beats per min) 

115.50± 

2.94 

118.50± 

1.50 

118.50± 

2.71 

114.00± 

3.00 

115.50± 

2.71 

112.50± 

3.15 

 
 
Table 2. Average values (± standard errors) of physiological parameters, expressed in their conventional 
units of measurement, with the statistical significances observed in eight Limousine calves during the first 
month of life 

Parameters Day 1 Day 5 Day 10 Day 15 Day 20 Day 25 Day 30 
Rectal 

temperature (°C) 

39.23± 

0.25 

39.13± 

0.17 

39.09± 

0.10 

39.03± 

0.08 

38.65± 

0.10 

38.64± 

0.05 

38.14± 

0.37*⁯● 

Respiration rate 

(breaths per min) 

57.00± 

2.26 

55.50± 

2.19 

54.00± 

1.96 

56.25± 

1.09 

54.00± 

1.13 

52.50± 

1.50 

47.25± 

1.35*⁯∆ 

Heart rate 

(beats per min) 

115.50± 

2.94 

115.50± 

2.71 

108.80± 

3.29 

106.50± 

2.94 

105.80± 

2.25 

102.80± 

0.75*⁯ 

102.00± 

0.75*⁯ 

Significances: * vs day 1 P<0.01; ⁯ vs day 5 P<0.05; ● vs day 10 P<0.05; ∆ vs day 15 P<0.01. 
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Table 3. Average values (± standard errors) of blood parameters, expressed in their conventional units of 
measurement, with the statistical significances observed in eight Limousine calves during the first week 
of life 

Parameters Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 

Total protein 

(g/dL) 

5.77± 

1.11 

6.53± 

1.20 

6.19± 

0.99 

6.45± 

0.93 

5.91± 

0.83 

5.37± 

0.72 

Total cholesterol 

(mg/dL) 

26.80± 

2.70 

33.00± 

4.80 

51.20± 

6.99*⁯ 

54.00± 

2.35*⁯ 

56.25± 

4.69*⁯ 

59.57± 

5.98*⁯ 

Triglycerides 

(mg/dL) 

26.10± 

4.56 

28.62± 

4.77 

22.14± 

1.76 

23.54± 

4.42 

20.23± 

1.04 

24.10± 

1.95 

NEFA 

(mmol/L) 

0.44± 

0.07 

0.37± 

0.09 

0.19± 

0.02 

0.30± 

0.09 

0.30± 

0.05 

0.30± 

0.05 

Glucose 

(mmol/L) 

4.66± 

0.54 

5.55± 

0.36 

4.75± 

0.49 

3.98± 

0.51 

4.83± 

0.34 

4.51± 

0.37 

Urea 

(mg/dL) 

56.65± 

6.35 

54.86± 

6.04 

60.46± 

7.05 

52.84± 

8.70 

42.09± 

3.56 

61.58± 

6.98 

Creatinine 

(mg/dL) 

1.93± 

0.16 

1.45± 

0.15 

1.07± 

0.13* 

0.89± 

0.09*⁯ 

0.95± 

0.05* 

0.96± 

0.09* 

Cholinesterase 

(U/L) 

7565± 

714.10 

7082± 

447.90 

8054± 

785.10 

6547± 

287.90 

6560± 

357.80 

6721± 

294.30 

LDH 

(U/L) 

782.40± 

24.81 

828.10± 

101.80 

769.10± 

29.24 

842.10± 

48.02 

823.30± 

71.27 

794.00± 

75.40 

Hydroxybutirate 

(mmol/L) 

0.09± 

0.008 

0.11± 

0.01 

0.10± 

0.01 

0.14± 

0.02 

0.12± 

0.01 

0.10± 

0.01 

GPT 

(U/L) 

6.75± 

0.39 

5.14± 

1.24 

5.00± 

0.68 

5.16± 

0.78 

6.71± 

1.37 

8.00± 

0.68 

GOT 

(U/L) 

49.50± 

3.99 

55.71± 

9.07 

44.25± 

3.60 

36.00± 

1.98⁯ 

33.29± 

2.46⁯ 

32.33± 

2.89⁯ 

Direct bilirubin 

(mg/dL) 

0.73± 

0.09 

0.78± 

0.15 

0.72± 

0.07 

0.44± 

0.04 

0.68± 

0.12 

0.64± 

0.11 

Total bilirubin 

(mg/dL) 

1.03± 

0.09 

1.60± 

0.51 

1.04± 

0.07 

0.83± 

0.08 

0.96± 

0.10 

0.91± 

0.13 

NEFA: non-esterified fatty acids; LDH: loctate de hydrogenase; GPT: glutamate pyruvate transaminases; GOT: 
glutamate oxalacetate transaminases. 
Significances: * vs day 1 P<0.001; ⁯ vs day 2 P<0.05. 
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Table 4. Average values (± standard errors) of blood parameters studied, expressed in their conventional 
units of measurement, with the statistical significances observed in eight Limousine calves during the first 
month of life 

Parameters Day 1 Day 5 Day 10 Day 15 Day 20 Day 25 Day 30 

Total protein 

(g/dL) 

5.77± 

1.11 

5.91± 

0.83 

4.71± 

0.58 

5.96± 

1.28 

6.35± 

1.38 

6.17± 

1.11 

5.56± 

0.82 
       
Total cholesterol 

(mg/dL) 

26.80± 

2.70 

56.25± 

4.69 

70.13± 

5.78* 

83.29± 

10.58* 

89.25± 

10.50*⁯ 

117.20± 

15.80*⁯●∆ 

100.60± 

15.79*⁯ 
       
Triglycerides 

(mg/dL) 

26.10± 

4.56 

20.23± 

1.04 

30.98± 

4.15 

35.62± 

6.99 

35.87± 

5.78 

34.89± 

3.74 

30.27± 

5.08 
       
NEFA 

(mmol/L) 

0.44± 

0.07 

0.30± 

0.05 

0.18± 

0.02* 

0.20± 

0.01* 

0.26± 

0.06 

0.28± 

0.03 

0.17± 

0.02* 
       
Glucose 

(mmol/L) 

4.66± 

0.54 

4.83± 

0.34 

4.44± 

0.19 

5.09± 

0.72 

4.74± 

0.59 

4.62± 

0.68 

4.40± 

0.47 
       
Urea 

(mg/dL) 

56.25± 

6.35 

42.09± 

3.56 

47.88± 

6.93 

38.34± 

7.60 

53.05± 

9.31 

42.28± 

4.23 

40.27± 

4.80 
       
Creatinine 

(mg/dL) 

1.93± 

0.16 

0.95± 

0.05* 

1.09± 

0.07* 

1.03± 

0.07* 

1.05± 

0.10* 

1.07± 

0.03* 

1.22± 

0.12* 
       
Cholinesterase 

(U/L) 

7565± 

714.10 

6560± 

357.80 

6979± 

377.50 

7193± 

417.90 

7015± 

348.60 

6882± 

257.60 

6760± 

310.00 
       
LDH 

(U/L) 

782.40± 

24.81 

823.30± 

71.27 

820.40± 

52.10 

861.50± 

49.96 

791.30± 

130.30 

923.40± 

54.93 

854.00± 

142.60 
       
Hydroxybutirate 

(mmol/L) 

0.09± 

0.008 

0.12± 

0.01 

0.08± 

0.01 

0.09± 

0.008 

0.10± 

0.01 

0.13± 

0.02 

0.08± 

0.009 
       
GPT 

(U/L) 

6.75± 

0.39 

6.71± 

1.37 

4.16± 

0.43 

6.83± 

0.81 

4.50± 

0.72 

7.00± 

1.19 

7.85± 

1.31 
       
GOT 

(U/L) 

49.50± 

3.99 

33.29± 

2.46* 

31.57± 

4.16* 

33.00± 

3.21* 

38.00± 

4.98 

43.14± 

3.24 

41.83± 

4.45 
       
Direct bilirubin 

(mg/dL) 

0.73± 

0.09 

0.68± 

0.12 

0.56± 

0.10 

0.47± 

0.07 

0.53± 

0.09 

0.48± 

0.03 

0.52± 

0.09 
       
Total bilirubin 

(mg/dL) 

1.03± 

0.09 

0.96± 

0.10 

0.84± 

0.11 

0.76± 

0.08 

0.78± 

0.08 

0.81± 

0.03 

0.69± 

0.05 

NEFA: non-esterified fatty acids; LDH: loctate de hydrogenase; GPT: glutamate pyruvate transaminases; 
GOT: glutamate oxalacetate transaminases. 
Significances: *vs day 1 P<0.01; ⁯vs day 5 P<0.05; ●vs day 10 P<0.001; ∆vs day 15 P<0.05. 
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Table 5. Average values (± standard errors) of electrolytes, expressed in their conventional units of 
measurement, in eight Limousine calves during the first week of life 
Parameters Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 
Magnesium 

(mmol/L) 

0.74± 

0.01 

0.72± 

0.01 

0.73± 

0.01 

0.76± 

0.01 

0.76± 

0.01 

0.75± 

0.01 

       
Iron 

(µmol/L) 

26.62± 

1.60 

27.93± 

2.19 

26.96± 

2.45 

26.96± 

2.46 

32.32± 

3.67 

34.14± 

4.31 

       
Potassium 

(mmol/L) 

7.51± 

0.56 

9.71± 

1.52 

8.51± 

0.68 

9.10± 

0.49 

9.70± 

1.28 

7.68± 

0.60 

       
Phosphorus 

(mmol/L) 

2.03± 

0.28 

2.66± 

0.34 

3.22± 

0.44 

3.42± 

0.52 

3.47± 

0.44 

3.36± 

0.42 

       
Chloride 

(mmol/L) 

93.00± 

2.62 

97.25± 

3.33 

96.00± 

3.72 

95.25± 

3.78 

94.88± 

4.58 

96.38± 

4.69 

       
Sodium 

(mmol/L) 

132.00± 

2.48 

135.10± 

3.58 

133.50± 

4.19 

134.50± 

4.13 

134.50± 

5.40 

135.90± 

5.31 

 
Table 6. Average values (± standard errors) electrolytes, expressed in their conventional units of 
measurement, in eight Limousine calves during the first month of life 

Parameters Day 1 Day 5 Day 10 Day 15 Day 20 Day 25 Day 30 
Magnesium 

(mmol/L) 

0.74± 

0.01 

0.76± 

0.01 

0.74± 

0.01 

0.74± 

0.01 

0.72± 

0.01 

0.73± 

0.01 

0.74± 

0.01 

       
Iron 

(µmol/L) 

26.62± 

1.60 

32.32± 

3.67 

34.64± 

3.71 

36.67± 

4.17 

34.18± 

2.55 

29.94± 

2.02 

29.68± 

1.78 

       
Potassium 

(mmol/L) 

7.51± 

1.58 

9.70± 

1.28 

8.12± 

0.13 

7.63± 

0.33 

9.36± 

1.89 

7.35± 

0.57 

8.74± 

0.57 

       
Phosphorus 

(mmol/L) 

2.03± 

0.28 

3.47± 

0.44 

3.20± 

0.22 

3.45± 

0.35 

3.30± 

0.60 

3.66± 

0.45 

3.90± 

0.38 

       
Chloride 

(mmol/L) 

93.00± 

2.62 

94.88± 

4.58 

92.25± 

3.60 

96.75± 

3.11 

91.88± 

4.09 

92.60± 

4.30 

93.88± 

4.21 

       
Sodium 

(mmol/L) 

132.00± 

2.48 

164.50± 

5.40 

132.00± 

4.04 

136.10± 

3.37 

131.50± 

4.26 

135.50± 

4.56 

133.00± 

4.56 

 
Figure 1 shows the patterns (Mean±SEM) of rectal 
temperature, respiratory rate, and heart rate, 
expressed in their conventional unit of 
measurement, during the first month of life in eight 

calves. Figure 2 shows the patterns (Mean±SEM) of 
total cholesterol, creatinina, and GOT, expressed in 
their conventional unit of measurement, during the 
first week and the first month of life in eight calves.  
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Figure 1. Mean (±SEM) of rectal temperature(a), heart rate (b), and respiratory rate (c) in eight calves 
during the first month of life. 
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Figure 2. Means (±SEM) of total cholesterol (a), creatinine (b), and GOT (c) in eight calves during the 
first week of life and during the first month of life. 
 
Figure 3 shows the patterns (Mean±SEM) of 
NEFA, expressed in their conventional unit of 
measurement, during the first month of life in eight 
calves. 
 
ANOVA showed a significant effect of days of life 
only on total cholesterol (F(5,35)= 17.06; P<0.0001), 
creatinine (F(5,35)=11.41; P<0.0001), and GOT 
(F(5,35)= 4.68; P=0.002) during the first week of life; 
and a significant effect of days of life on rectal 
temperature (F(6,42)= 3.92; P=0.003), heart rate 

(F(6,42)= 5.16; P=0.0005), respiratory rate (F(6,42)= 
4.80; P=0.0008), total cholesterol (F(6,42)= 19.40; 
P<0.0001), NEFA (F(6,42)= 5.30; P=0.0004), 
creatinine (F(6,42)= 11.99; P<0.0001), and GOT 
(F(6,42)= 5.06; P=0.0005) during the first month of 
life. No significant effect of days of life was 
observed on total protein, triglycerides, glucose, 
urea, cholinesterase, LDH, hydroxybutirate, GPT, 
direct and total bilirubin, magnesium, iron, 
potassium, phosphorus, chloride, and sodium 
during the first week and the first month of life. 
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Figure 3. Mean (±SEM) of non-esterified fatty acids (NEFA) in eight calves during the first month of life. 
 
 
The application of a linear regression model 
(y=a+bx) showed a correlation (r=-0.90) among 
individual values for postnatal age (days of life) 
and heart rate in calves during the first month of 

life. Figure 4 shows the regression of heart rate 
(beats/min) on postnatal days of life, with 95% 
confidence interval and the correlation 
coefficient (r). 
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Figure 4. Regression of postnatal age (days of life) and heart rate (beats/min) of calves, with 95% 
confidence intervals and the correlation coefficient (r). 
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DISCUSSION 
 
The results did not show a significant effect of 
days of life on the studied physiological 
parameters (rectal temperature, heart rate, and 
respiratory rate) during the first week of life. 
However, a significant effect of days of life on 
rectal temperature, heart rate, and respiratory rate 
was found in the first month of life. At birth, the 
ability to maintain heat homeostasis is 
particularly limited and it is based on the degree 
of maturity of the organism at the time of birth. 
Rectal temperature was between 39.00 and 
39.23°C for the first days of life, with no 
significant differences recorded.  
 
These temperatures show an immaturity of 
thermoregulatory system at birth; the lack of 
significant differences for this parameter 
confirms the performance in the newborn 
regarding the thermal homeostasis mechanisms 
only during the first month of life and not during 
the first week of life since the homeostatic 
regulation of body temperature is often incipient 
at birth and matures during the course of 
development (Piccione et al., 2002). In foal, in 
particular, the efficiency of these thermal 
homeostasis mechanisms was confirmed by the 
existence of a rhythmic pattern of body 
temperature that emerges within the first 10 days 
of birth, and matures fully during the first month 
of life (Piccione et al., 2007b).  
 
The modifications recorded in the present study 
for respiratory rate during the first month of life, 
which displays homeostatic physiological 
variability during the neonatal period, are 
consistent with previous studies that pointed out 
variations in this parameter during the first four 
weeks postpartum (Davey et al., 1998). This 
confirms the irregularity of respiratory activity 
during the neonatal period; in fact, it is known 
that there is a physiological respiratory immature 
inj newborns due to an incomplete anatomical-
functional development (Piccione et al., 2007b).  
 
The cardiovascular system, as the respiratory 
system, during the neonatal period undergoes 
continuous morpho-functional modifications, 
leading the organism to adapt to the extra-uterine 
environment with a well defined homeostatic 
ability (Piccione et al., 2007a). The heart is 
forced to pump the blood through a vascular 
system that presents a strong elastic, peripheral 

resistance and, since the organism of the 
newborn is not yet able to vary cardiac output, it 
compensates the limited systolic volume by 
increasing the heart rate. This may explain the 
significant effect of days of life during the first 
month on the significant decrease (P<0.0005) in 
heart rate observed in calves life (Piccione et al., 
2007b). 
 
The lack of significant differences for the 
physiological parameters studied in the first 
week of life demonstrate that thermoregulatory 
mechanism and homeostasis in the newborn calf 
are not fully functional during the first days of 
life and develop only later. Previous research 
conducted on other species showed, however, 
that the efficiency of these mechanisms is 
present from the earliest days of life, with full 
vesting in the month (Piccione et al., 2002; 
Piccione et al., 2006). 
 
The results showed a significant effect of days of 
life on total cholesterol, creatinina, and GOT, 
both during the first week of life and during the 
first month of life. Although in the first six 
months of life a decrease of total cholesterol in 
calf was recorded by other researchers (Shope, 
1928; Carcangiu et al., 2002). In the present 
study, a gradual increase of this parameter during 
the first-month of life was recorded. All animals 
bled at that time were fed colostrums, which is 
quite rich in cholesterol, especially the first 
colostrum (Carcangiu et al., 2002), and could 
easily account for the almost immediate onset of 
the rise. Instead, a decrease of creatinine 
concentration from birth up to the first week and 
the first month of life were recorded, indicating 
how neonates are adapting to the changes and to 
the maintenance of homeostasis (Kurz and 
Willett, 1991; Steinhardt and Thielscher, 1999).  
 
According to other study (Birģele and Ilgaža, 
2003), GOT values decrease in the first neonatal 
period (first week of life) and increase in the 
second period (first month of life); this increase 
of the enzymatic activity of the liver coincides 
with the period when morphofunctional 
condition of the liver of newborn calf is 
changing. This was also proved by the onset of 
the cytolytic syndrome of hepatocytes in animals 
(Brūveris et al., 2000).  
 
NEFA are also influenced by the age of calf, but 
only during the first month of life. The decrease 
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of concentrations of NEFA in calves corresponds 
to the first nursing. Calves had greater initial 
NEFA concentrations because they were 
mobilizing fat reserves for energy demands 
(Lents et al., 1998). However, when calves 
receive the nutrients present in the milk, a 
decrease in NEFA concentrations is shown 
(Quigley et al., 1991; Egli et al., 1998). 
 
The lack of significant modifications of the 
studied electrolytes allow to establish that 
magnesium, iron, potassium, phosphorus, 
chloride, and sodium are not influenced by the 
age. According to other authors, serum 
concentrations of some blood metabolites of 
calves during the first days of life were not 
showed any significance because the status of 
animals was compatible with good health and 
survival during the experimental period 
considered (Diesch et al., 2004a). However, 
modifications of these parameters in older 
subjects and metabolic changes were found 
during the growth (Davey et al., 1998). Therefore 
further investigation should be done on the 
serum concentration of studied electrolytes in 
calves in a longer neonatal period to confirm this 
conclusion. 
 

CONCLUSIONS 
 
Modifications of the studied parameters could be 
attributed to functional development of calves in 
neonatal period. These results contribute to the 
knowledge of adaptation processes in calf during 
the first week and the first month of life resulting 
useful for the diagnosis and treatment of any 
neonatal diseases. 
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