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Original scientific paper

Abstract: During prepartum and postpartum period, there occurs in sows a
significant change in the values of haematologic and biochemical parameters. The
objective of this research paper was to examine the change in the count of the cells
of white blood line in the course of lactation period. The trial was conducted on ten
Swedish Landrace breed sows, having the blood taken on the first day postpartum
(1-6h), and in the third and fourth week of lactation. The results obtained for
haemotologic analyses have suggested the increase in total number of leukocytes
and neutrophilic granulocytes, and the decrease in the number of lymphocytes,
monocytes and eosinophils on the first day postpartum. In the third and fourth
week of lactation a statistically significant fall in the number of leukocytes and
granulocytes in relation to the first day was observed, along with a significant
increase in limphocytes, monocytes and eosinophils. In examined time intervals the
number of basophils did not change significantly. The neutrophil-limphocyte
index was highest on the first day postpartum, while in the third and fourth week it
was significantly lower.
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Introduction

In the course of lactation the sow augments its body reserves in order to
provide production of milk. The anabolic processes postpartum are being converted
into catabolic processes giving the priority to mammary gland over other tissue, so
that the period of early lactation is followed by negative energy balance (4/gers
and Uvnds-Moberg, 2007). Late pregnancy, parturition and postpartum period are
followed by significant changes in biochemical and haematological parameters
(Jain, 1993). However, sows very soon adapt themselves to the changes of these
important parameters by means of different physiological mechanisms. In the
course of lactation period the level of glucose in plasma is very low especially in
the third and fourth week, while the level of urea is high due to immense utilization
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of proteins. A significant mobilisation of fats results in the increase in unsaturated
fatty acids (NEFA) especially at the end of lactation period (Hulten et al., 1993).

Lactation is followed by a metabolic stress (Azab i Abdel-Maksound,
1999). Biochemical and haematological changes have been established in farm
animals: dairy cows (Quiroz-Rocha et al., 2009), sheep (Vihan and Rai, 1987),
sows (Dhabhar and McEven, 2001). Number of leukocytes is significantly
increased during gestation and parturition in many farm animals, while in sows it is
the highest on the thirtieth and sixtieth day of gestation in comparison with the
ninetieth day. On the day of parturition (1-6h postpartum) the neutrophilia and
lymphopenia were observed in sows (Jain, 1993).

The function and number of leukocytes varies in different reproductive
phases, being initiated by changes in the concentration of some hormones
(Osterlundh et al., 2002). The steroid hormones (corticosteroids) play the most
important role being in interaction with certain immunological functions. The
relationship between endocrine and immunological system enables sows to resist
infections postpartum. Besides hormonal status, genetics also influences the
immunological characteristics in sows implying that by selection it is possible to
obtain animals resistent to ailments characteristic for reproductive period (Vaiman
etal, 1998).

Materials and Methods

The trial was conducted on ten sows of the Swedish Landrace breed at a
pig farm in Serbia. Blood samples were taken after morning meal, from auricular
vein and put into test tubes VF-053, on the first day postpartum (1-6h), and in the
third and fourth week of lactation. The values of haematological parameters: total
count of leukocytes, neutrophil granulocytes, limphocytes, monocytes, eosinophilic
and basophilic granulocytes were determined by means of automatic haematologic
analyser Arcus Diatron®Gmbh Wien Austria. Neutrophil-limphocyte index was
calculated by the means of following formula: I = (number of neutrophilic
granulocytes : number of limphocytes) x 100.

The testing for the significance of differences obtained between mean
values of haematological parameters was performed by Student t- test.

Results and Discussion

In the Table 1 the results obtained in the research on the amount of cells of
white blood line in Swedish Landrace sows during lactation period (1-6h
postpartum, third and fourth week of lactation) are shown.
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Table 1. Amount of cells of white blood line in Swedish Landrace sows during lactation period

1-6 h Third week of | Fourth week of
postpartum lactation lactation
Hematological parameters . . .
X SD X SD X SD

Total count of leukocyte (109/L) 18,80 1,62 15,79 1,49 13,63 2,10

Number of neutrophilic granulocytes (109/L) 10,59 1,79 6,79 1,00 4,93 2,04

Number of lymphocytes (109/L) 6,31 0,22 7,14 0,88 7,30 0,69

Number of monocytes (109/L) 1,51 0,22 1,21 0,22 0,80 0,59

Number of eosinophils (109/L) 0,19 0,09 0,47 0,23 0,49 0,22

Number of basophils (109/L) 0,23 0,20 0,17 0,05 0,11 0,11

Neutrophil / lymphocyte index | 167,75 | 22,19 | 95,90 | 17,75 | 68,88 | 20,43

From the results displayed in Table 1 it can be seen that the highest mean
value in total number of leukocytes was recorded in sows immediately postpartum,
18,80+1,62x10°/L blood. These values were significantly higher in relation to the
values recorded in the third (P<0.01) and in the fourth week of lactation (P<0.001).

Number of neutrophilic granulocytes was highest also on the first day
postpartum, and the lowest in the fourth week of trial. Between the values
established on the first day and in the third week, and the first day and fourth week,
a statistically highly significant differences (P<0.001) were established, while
between the third and fourth week the determined difference was less significant
(P<0.05). A mean number of lymphocytes was lowest on the first day
(6,3140,22x10°/L blood), and the highest in the fourth week (7,3040,69x10°/L
blood). Statistically significant differences in the number of lymphocytes in trial
animals were determined on the first day in relation to the next two blood takings
at the level of significance of P<0.05, while between the values in the number of
lymphocytes in the third and fourth week there was no significant difference
established.

The greatest mean number of monocytes in sows was determined on the
first day postpartum, and the lowest in the fourth week. Only between the values
obtained in the third week in relation to the fourth week no significant differences
were determined. Number of eosinophils was the lowest on the first day, and the
highest in the fourth week. Statistically significant differences were determined
between the values obtained on the first day in relation to third and fourth week
(P<0.01). Mean values in the number of basophils in sow blood were not
significantly different in any of the examined periods. The highest neutrophil-
lymphocyte index was recorded postpartum (167,75+22,19). This value is
significantly higher in relation to the values determined in the third and fourth
week (P<0.001). A significant difference (P<0.05) between the mean values of this
parameter in the third week (95,90+17,75) and in the fourth week (68,88+20,43)
postpartum was established.
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The results of our research comply with the results obtained in the research
of Jain (1993) and Damgaard et al. (2009) who stated that the lymphopenia and
neutrophilia are the consequences of the increase in the level of corticosteroids in
the first 24h postpartum. Damgaard et al. (2009) determined that the total number
of leukocytes and neutrophil granulocytes was being increased postpartum, while
the number of lymphocytes was low, wherein the value of neutrophil-limphocyte
index was the highest on the first day of parturition. Also, Thorn (2000) determined
that the total number of leukocytes was being decreased during gestation, while
immediately postpartum there occurred neutrophilia and lymphopenia, wherein the
neutrophil-limphocyte index had the highest value. Dhabhar and McEven (2001)
established that leukocytosis, neutrophilia and lymphopenia were the consequences
of sows sensitivity to stress. Decreased number of lymphocytes on the first day
postpartum in relation to the prepartum and postpartum periods could be caused by
a depression of estradiol as well (Magnusson and Einarsson, 1990).

Conclusion

Endocrine system in sows influences certain haematological parameters
especially in the parturition period. Due to stress, concentration of corticosteroids
increases what is manifested by leukocytosis and neutrophilia. In this way the
organism prepares itself for the defence against certain infectious diseases often
occurring in the first days postpartum.
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Leukocitarni profil u krmaca tokom laktacionog perioda
M. Joksimovic-Todorovic, V. Davidovi¢, Lj. Bokan
Rezime

Za vreme prepartalnog i postpartalnog perioda, kod krmaca dolazi do
znacajnih promena vrednosti hematoloskih i biohemijskih parametara. Cilj ovoga
rada je bio da se ispitaju promene broja ¢elija bele krvne loze u toku laktacionog
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perioda. Ogled je izveden na deset krmada rase Svedski Landras, od kojih je
uzimana krv, prvog dana po partusu (1-6 h), treCe i Cetvrte nedelje laktacije.
Dobijeni rezultati hematoloskih analiza ukazali su na povecanje ukupnog broja
leukocita i neutrofilnih granulocita, a smanjenje broja limfocita, monocita i
eozinofila prvog dana po partusu. Trece i Cetvrte nedelje laktacije, doslo je do
statisticki znacajnog pada broja leukocita i granulocita u odnosu na prvi dan, a
znacajnog porasta limfocita, monocita i eozinofila. U ispitivanim vremenskim
intervalima broj bazofila se nije znacajno menjao. Neutrofilno-limfocitni indeks je
bio najvisi prvog dana po partusu, a trece i Cetvrte nedelje znacajno nizi.
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