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Table 1 
Blood cell indices of great tits in different postembryonic periods 

Indices Nestlings (n=15) Adults (n=6) 
Number of erythrocytes with micronucleus abnormalities 3.4±0.45 4.33±0.55 

Leukogram, %:   
heterophiles 14.20±0.50* 16.66±1.33 
lymphocytes 80.06±0.58** 72.66±1.62 
eosinophils 3.73±0.30 4.00±0.51 
monocytes 1.60±0.19** 6.33±0.42 
basophils 0.33±0.12 0.33±0.21 

Note: * р<0.05, ** р<0.001 compared to adults 
 

Table 1 shows that the average index of erythro-
cytes with micronuclei was equal to 3.4±0.45 ‰ in nest-
lings and 4.33±0.55 ‰ in adults, thus not differing sig-
nificantly. However, the leukogram varied between rep-
resentatives of different age groups: lymphocyte indices 
of nestlings were averagely higher by 7.4 % (amounted 
to 80.06±0.58) (p <0.001), and the average monocyte in-
dices were higher in adults by 4.73 % (amounted to 
6.33±0.42) (p <0.001). The percentage of heterophils in 
adults exceeded that of nestlings by 2.46 % (p <0.05). 
Such a difference between the percentages of the leu-
kogram elements can be explained by physiological 
characteristics of different age groups. 

Examination of the blood smears did not reveal 
any helminthic invasions. 

 
6. Discussion 
It is known that the haemogram of birds changes 

in the postembryonic period of their development. As the 
bird age increases, the number of leukocytes is almost 
doubled. This significant growth occurs at the expense of 
the increase of lymphocytes and decrease of eosinophils, 
thus forming the so-called system of physiological de-
cussations at the moment of physiological maturity and 
at the beginning of egg-laying. This process has been ob-
served by researchers on Haysex Brown chickens at the 
“Milana” poultry farm [17]. 

On the contrary, M.A. Derkho and M.A. Zubkova 
have established that the number of leukocytes decreases 
with age [22]. However, both authors come to the conclusion 
that during the period of physiological maturity the number 
of leukocytes is ranging within 28–30x109/l. [11, 18]. 

Studies on the great tit, carried out by Priit Kilgas, 
have showed that the higher indices of lymphocytes were 
observed in mature age [19], compared to chicks [18]. 
The number of lymphocytes in adults ranged within 70 % 
of the total number of leukocytes [20]. 

Studies of the haematological profile of great tits 
in the urbanized environment have revealed the follow-
ing leukogram distribution in sexually mature individu-
als: the leukocyte profile was represented by lympho-
cytes (67.2 %), heterophils (17.0 %), monocytes (8.3 %), 
eosinophils (7.2 %), and basophils (0.3 %) [21]. Chicks 
in the urbanized conditions have showed the following 
distribution: lymphocytes (82.6 %), heterophiles  
(16.82 %), monocytes (1.18 %), eosinophils (1.27 %), 
and basophils (0.2 %) [18]. Lymphocyte indices of great 

tits, similar to domestic birds, decreases with age and the 
number of the monocytes (derivatives of the myeloid se-
ries) increases [17, 22].  

Other indices do not change with age. 
Our research found the same trend (Table 1) 

thereby providing evidence in favour of structural identi-
ty of the blood taken from the axillary vein and that taken 
by us from the eye sinus. 

Examination of blood leukocytes are among 
commonly accepted techniques applying for the study of 
adaptive responses in animals and birds. The leukocyte 
dynamics reflects the degree of stress in each of the 
phases ("urgent adaptation", "long-term adaptation") 
[23]. However, erythrocytes are equally important in the 
examination of blood smears.  

The calculation of micronucleus abnormalities (pro-
trusions, constrictions and micronuclei themselves) allows 
the evaluation of ecological pressure affecting birds. For ex-
ample, in case of excessive lead input, this parameter is al-
most doubled [8]. It is well known that excessive input of 
lead in the body inhibits heme synthesis, binds calcium ions, 
and damages the cordial muscle [24]. 

Our calculations of the micronuclei in nestlings 
and mature individuals of great tits showed that they did 
not exceed an admissible level of 5.6 ‰ [1], reflecting 
the favourable environmental situation of the studied re-
gion. The quantitative assessment of micronucleus ab-
normalities did not found any significant difference 
among the studied age groups. 

 
7. Conclusions 
The most important conclusion is that the blood 

taken from the eye sinus is venous and its structure does 
not differ from that taken from the axillary vein. This 
method can greatly facilitate for the researcher the task of 
taking haematological material from small birds. But in 
advance of this, we have received the following valuable 
results: 

1. During the postembryonic development of great 
tits, their lymphocyte indices decrease and the number of 
heterophils and monocytes increases. Other leukogram 
elements do not change. 

2. The index of the micronucleus test in nestlings 
and mature individuals of great tits was almost the same 
and did not exceed the admissible level. 

3. No parasitic infections were detected in the 
blood smears.  
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