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Abstract 
From 40 healthy sheep breeding in good conditions of hygiene and feeding belonging to particular herds from the 
West side of the country were been taken blood samples in most important seasons of the year: in spring, before 
pasturage period and in autumn, after pasturage period. Sheep were been periodically preventive treated against 
parasites and were clinically healthy. Were been followed haematological parameters like haemogram (number of 
erithrocytes, haemoglobin, haematocrit, erithrocytic indexes), leucogram (number of leucocytes, leucocytic formula) 
and those blood biochemicals indexes (total seric proteins, proteic fractions, glucose, uric acid, GPT, creatinin, 
calcium, phosphorus, magnesium). The obtain values in spring season were smaller in comparison with those from 
autumn as a result of less favourable conditions in winter, when sheep can't have the same benefits like in warm 
season, with high quality fresh food and life conditions. This fact is emphasized in these sheep obtained productions. 
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1. Introduction 
 
The blood examination offers important data in 
the view of some diseases, nutritional and 
immunological status discovery in the case of all 
species of farm animals. The sheep breeding is a 
traditional activity evolving on seasons. The 
diversity of performed productions, the reduced 
consumption of energy and the nature of 
consumed fodders offers in ovine breeding and 
exploitation the characteristics of a durable and on 
perspective activity [1]. 1This study aimed to 
pointed out the importance of season in animal 
health and capacity of develop the highest values 
of productivity. 
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2. Materials and methods 
 
The study was been performed  on 40 healthy 
sheep from Ţurcana breed, 3-6 years aged from 
particular herds in the west side of the country.  
All animals were clinical healthy and were 
maintained in good conditions of hygiene and 
feeding. Were been taken blood samples from all 
40 studied sheep in spring, before pasturage 
period and in autumn, at the finish of the 
pasturage period. From all studied animals blood 
samples were been made hematological 
examination and biochemical indexes 
determination. In the case of hematological 
examination was been determined hemogram: 
number of erythrocytes (hemocytometric method), 
hemoglobin (Sahli method), hematocrit 
(centrifugation), erythrocytic indexes (medium 
erythrocytic volume VEM, medium erythrocytic 
hemoglobin concentration CHEM) [2, 3]. Also, 
was been determined leukogram with number of 
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leukocytes (hemocytometric method) and 
leukocytic formula May-Grunwald-Giemsa 
method). The biochemical indexes from the same 
sheep samples blood comprised the following 
parameters: total serum proteins (refractomethric 
method), protein fractions (electrophoresis), 
glucose (colorimethric method with 
orthotoluidine), uric acid (Friedlander method), 
GPT (glutamyl-piruvic transaminaze) (Reitman 
method), creatinine (colorimethric method with 
Jaffe reactives), calcium (Eliot-EDTA 
complexomethric method), phosphorus 
(colorimethric method), magnesium (method with 
Titangelb). The individual results of 
hematological and biochemical blood parameters 
were been statistical processed through Mann-
Whitney test. 
 

3. Results and discussion 
 
The obtained results in the case of the hemogram 
and leukogram of studied sheep in two important 
seasons of the year are shown in table 1. The 
results obtained after the biochemical examination 
of the same blood samples are shown in the table 
2. From table 1 analysis emphasized that in first 
studied season (spring) sheep had a mixed 
anaemia (hypocrome and oligocytemic) with 
pronounced decrease under the physiological 
limits of erythrocytes (6.8 ± 1.4), hemoglobin (7.9 
± 0.06) and CHEM (24.61 ± 0.28). The reduced 
number of red cells and their hemoglobin 
containing sometimes manage to functional 
insufficiency of organs, weight losses, 
predisposition to infections and conditioned 
diseases.  

Table 1. The hemogram and the leukogram of studied sheep (N = 40) 
Specification Normal limits 

(Falcă, 2000) 
Spring Autumn 

E (millions/mm3) 12 ± 4 6.8 ± 1.4 8.4 ± 1.3 
Ht (%) 36 ± 4 31.3 ± 0.42 33.1 ± 0.42 

Hb (g/dl) 11 ± 2 7.9 ± 0.06 9.1 ± 0.18 
VEM (μ3) 33 ± 5 46.16 ± 1.82 40.46 ± 0.94 

CHEM (g/dl) 32 ± 2 24.61 ± 0.28 29.71 ± 0.82 
L (thousands/mm3) 8 ± 4 8.1 ± 0.42 9.8 ± 0.46 

L (%) 60 ± 10 57 ± 2.44 70 ± 1.4 
N (%) 31 ± 15 29 ± 1.12 22 ± 0.98 
E (%) 5 ± 5 10 ± 0.31 5 ± 0.64 
M (%) 3 ± 3 2 ± 0.07 2 ± 0.07 
B (%) 1.5 ± 1.5 1 ± 0.06 1 ± 0.06 

 
The mixed anaemia can be a consequence of 
insufficient proteins intake, vitamins, mineral 
salts, but can be conditioned by different 
productions, environmental conditions or 
pathologic solicitations, when all these elements 
consumption can increases over physiological 
demands. The average values of leukogram not 
suggest the presence of an infection, the majority 
of parameters being comprised between normal 
limits. In autumn season (table 1) is observed an 
increases of erythrocytes, circulating leukocytes 
and lymphocytes. All these parameters values 
were been decreased in spring also because there 
was a protein or vitamin B deficit in sheep fodder. 
Sheep leukogram values emphasized that in 
autumn, by immunological point of view, the 
animals were prepared to fight against all strange 
elements from environment who may challenge 
their health state. 

The analyzed biochemical indexes (table 2). 
emphasized a decreased average value of total 
serum proteins (6.1 ± 0.03), albumins (2.6 ± 0.04), 
glucose (48 ± 1.4), phosphorus (4.8 ± 0.02) and an 
increased value of acid uric (45 ± 2.3), creatinine 
(2.1 ± 0.04), GPT (20 ± 0.9), while globulins and 
magnesium registered constant, normal values. 
Low level of total serum proteins can appear in 
hepatosis, malabsorbtion syndrome or parasitism. 
Also can be a result of reduced synthesis, an 
exaggerated catabolisis or a negative azotic 
balance for a long time [4]. A decreased level of 
serum proteins can manage to a disturbance of 
vitamins assimilation and a hemoglobin decrease.   
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Table 2. The studied sheep blood biochemical indexes 
Specification Normal limits 

(Pârvu 1992) 
Spring Autumn 

Total serum proteins (g/dl) 7 ± 0.4 6.1 ± 0.03 6.98 ± 0.02 
Albumins (g/dl) 2.8 ± 0.2 2.6 ± 0.04 2.7 ± 0.08  
Globulins (g/dl) 2.2 ± 0.4 2.1 ± 0.02 2.1 ± 0.02 
Glucose (mg/dl) 55 ± 5 48 ± 1.4 51 ± 1.1 
Uric acid (mg/dl) 35 ± 10 45 ± 2.3 42 ± 2.2 

G.P.T. (U.I.) 18.0 20 ± 0.9 18 ± 0.3 
Creatinine (mg/dl) 1.2 – 1.9 2.1 ± 0.04 1.9 ± 0.01 

Ca (mg/dl) 10 ± 1 11.1 ± 0.03  11.3 ± 0.04 
P (mg/dl) 6 ± 1 4.8 ± 0.02 5.3 ± 0.03 

Mg (mg/dl) 3 ± 1 3.1 ± 0.04 3.1 ± 0.04 

The oxireduction processes decrease in intensity 
and as a result of reduced hemoglobin appears 
anemia, weight losses and a low resistance to 
diseases. The reduced value of albumins can be 
the result of liver insufficiency or kidney 
deficiency. A reduced value of glucose may be a 
result of an energetic deficit or inferior quality of 
energetic resources from sheep feed. A liver 
insufficiency may be reflected through increased 
activity of GPT enzyme who demonstrates the 
presence of a disturbance process in organism, but 
not in exclusivity on liver origin. The lowed level 
of phosphorus, under physiological limits may be 
explained through a low level of fodder 
phosphorus. Correlating this disturbance with a 
high value of calcium can be admitted the 
hypothesis that animals used for phosphorus 
physiological demands compensation to calcium 
phosphate body reserves. All decreased or 
increased values obtained in spring recovered in 
normal limits in autumn season. This fact 
demonstrates an improvement of sheep 
environmental and nutrition conditions started 
with the beneficial pasturage season, with warm 
air, sun, movement and plenty of food [5]. All 
these beneficial conditions were been reflected in 
the obtained productions too. 
 
4. Conclusions 
 
The lower values obtained in spring season in the 
studied sheep hemogram and leukogram 
emphasized a mixed anaemia as a result of 
insufficient protein intake, a low vitamins and 
mineral salts contains, but can also be a result of 
different productions, environmental conditions or 
pathologic solicitations with all these elements 
increasing over physiological demands. In autumn 
studied season all these sheep parameters values 

increased and emphasized that, by immunological 
point of view, sheep were prepared to fight against 
all strange environment elements who may 
challenge their health state. The spring lower 
average values of analyzed biochemical indexes 
emphasized also anaemia, an organs insufficiency 
with a low resistance to diseases, a phosphorus 
low contain and inferior quality of energetic 
resources of sheep fodder. In autumn all these 
parameters registered normal values 
demonstrating an improvement of sheep 
environmental and food conditions in pasturage 
season also reflected in obtained productions. 
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