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Examination was made of 115 root voles Microtus oeconomus, obtained
from long-term laboratory breeding, 100 of which were 1—61 days, and
15 — 12—22 months old. The total number of leukocytes in 1 mm? of
blood were counted and the percentage and absolute numbers of their
different forms determined. The total number of leukocytes increases
during the first weeks of the root vole’s life, this increase being most
intensive from the 1st to the 13th day. The absolute numbe: of lympho-
cytes and their percentage in the blead, and also the absolute number
of neutrophils increase during the first three weeks of the animals’ life,
while the percentage of neutrophils decreases. Only a poor lymphocyte
blood profile was found in animals from 12-—22 months old, since the
percentage of lymphocytes decreased and that of neutrophils increased.
Consequently the L/N index, which increases during the first weeks of
life, is lower in the group of adult animals. No sex differences were
found. ¢

I. INTRODUCTION

The paper presented below forms the second stage of hematological
studies on the root vole, Microtus oeconomus (Pallas, 1776). Provious
studies had been made of changes in the elements of the erythreoyte
system in the postnatal development of this rodent (Wotlk, 1970b). The
changes connected with the root vole's age in the number and composi-
tion of leukocytes of peripheral blood were compared with analogical
data for other species of rodents (Pujman, Prokopova & Reich-
lova, 1955; Kostelecka-Myrcha & Myrcha, 1966, 1967; K o -
zakevi¢, 1968; Fournon, Mathieu, Isoard, Germain &
Fontanges, 1970).
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II. MATERIAL AND METHODS

Studies were made of 115 root voles obtained from long-term laboratory breeding
in the Mammals Research Institute at Bialowieza, 100 of which ranged in age from
1—61 days. The data obtained were compared with the group of adults aged from
12—22 months. Blood was taken from the jugular vein under ether anaesthesia and
diluted with Tirk’'s fluid. In order to eliminate the possible effct of handling
(Wolk, 1970a) and time of the day on the peripheral blood leukocytes, the animals
were anaesthetized between 9°°—11°° a.m. and immediately after removing them
from cages. Leukocytes were counted in a Blirker chamber, and their various forms
identified in smears stained by Pappenheim’s method. When differentiating between
the various forms of leukocytes the division used by certain authors into large and
small lymphocytes was omitted, as this division has been recognized as unjustified
(Michatowski, 1970).

The dependence of the number of the leukocytes and their various forms on the
animals’ age was characterized by means of rectilinear regression equations. The
significance of the slope of regression lines was checked by the t test. Selected age
groups of animals were described by means of average values and confidence
intervals. The significance of differences between these averages was checked by
the t test for two independent groups.

The material was not divided into groups according to sex as no differences were
found between males and females in the number of leukocytes and their various
forms.

III. RESULTS AND DISCUSSION

Reticular cells, later only sporadically encountered, occur fairly
numerously in blood smears from one day-old root voles.

The total number of leukocytes increases during the first few weeks
of the animal’s life, increase being particularly intensive up to approxi-
mately the 13th day of life (Fig. 1A). Evidence of this is provided by the
highly significant inclination of the regression line describing increase
in the number of leukocytes at this period of the animal’s life in relation
to the age (P<<.001). The difference in numbker of leukocytes is also
significant (.02<<P<{.05) between groups of redents from 11—15 and
25—31 dayd old, and thus its increase continues, though less dynami-
cally. Later this value does not undergo change, as is shown by coni-
parison with the group of animals 12-—22 months old (Table 1).

Increase in the number of leukocytes up to 10th day of life was observ-
ed in Microtus socialis (Rogatko, 1970) and also similarly in rats
(Pujman et al., 1955). In Pitymys subterraneus (Kostelecka-
Myrcha & Myrcha, 1966b) and in Citellus fulvus (Kozakevig,
1968), however, the number of leukocytes gradually decreases with age,
while in Clethrionomys glareolus (Kostelecka-Myrcha & Myr-
cha, 1967) and Microtus arvalis (Rogatko, 1970) this value remains
almost unchanging.
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Intensive increase in the number of leukocytes during the first 13 days
of life of root voles is undoubtedly connected with the rate of their
development.

The total number of leukocytes in M. oeconomus is affected almost ex-
clusively by two of their forms: lymphocytes and neutrophils. Eosinophils,
monocytes and basophils form a negligible percentage, and their numbers
do not significantly alter (Fig. 1B, Table 1). In this connection detailed
consideration was given to changes, connected with the animals’ age, in
the number of lymphocytes and neutrophils. Both the percentage of
lymphocytes and their absolute number in 1 mm? of blood change in an
analogical way. Both these values increase up to about the 25th day of
life, as'shown by the significance of the slope of the regression lines
illustrating these changes (.001<P<{.01). The regression lines for the
animals 25 to 61 day old do not deviate significantly from the age axis
(Fig. 1C and D). In older animals, however, both these values distinectly
decrease, since differences between average values describing the num-
ber of lymphocytes in 2531 day old and 12—22 months old root voles
are highly significant (P<<.001; Table 1).

The percentage of neutrophils in blood changes in an opposite way —
it decreases in animals from the time of birth to about the 50th day of
life (Fig. 2A, Table 1). It must be emphasised here that when calculating
the regression equation data were omitted for animals 61 days old, as
markedly differing from the general tendency and agreeing with data
for adult root voles. The percentage of neutrophils in this group is
distinctly greater (.001<<P<C.01) (Table 1).

At the same time as the percentage of neutrophils decreases their
absolute number constantly, although only slightly, increases. Differences
between groups of animals aged 1—5 and 25—31, like those between
animals 25—31 days old and adults, are statistically significant (in both
cases .01<<P<<.02; Fig. 2B, Table 1).

Changes in the L/N index follow logically from changes in the numbers
of lymphocytes and neutrophils. As the percentage of lymphocytes in the

Fig. 1. Changes of average morphological indices of blood in M. oeconomus during
postnatal development. Averages and confidence intervals for adult animals (Ad.}
are given at right side of the diagram.

A. Total leukocyte count:

1) y=887.6+178.6 x; 2) y=3065.0+15.1 x.
B. Percentage of eosinophils.
C. Percentage of lymphocytes:

1) y=T6.5+0.559 x; 2) y=04.2—0.176 x.
D. Lymphocyte count:

1) y=1103.3+849 x; 2) y=3724.2—10.1 x.
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blood increases during the first weeks of life, and that of neutrophils
decreases — L/N value also increases during the animal’s life (Fig. 2C.
Table 1). It is not until animals are from 12—22 months old that this
index exhibits significant reduction (.001<P<<.01) (Table 1). Data for
animals 61 days old have been omitted when calculating the regression
equation for course of variations in the L/N index since they are at
variance with its general tendency to increase, and similar to values
characterizing adult animals.

The correlation found in root voles, and connected with age, between
lymphocytes and neutrophils constitutes a further confirmation of the
regularity formulated by Nikitin & Skorobogatova (1951).
Explanation of the interesting phenomenon of increase in the percentage
of lymphocytes and the decrease in the number of neutrophils accompa-
nying it may be connected with the defensive function of lymphocytes,
the role of which becomes far more important in the early postnatal
period of the animals’ life.

The leukogram of animals 12-—22 months old is considered as a kind
of normal condition in this species (Table 1). Comparison with other
systematically closely related rodents points to the maximum similarity
between the average values of the leukogram of the root vole and the
corresponding data characterizing the blood of Lagurus lagurus (Koste-
lecka-Myrcha, 1966a). The lymphocytic character of blood, so typi-
cal of other representatives of the Microtidae family, is also faintly ex-
pressed in this species.
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Elzbieta WOLK
LEUKOCYTY KRWI W ROZWOJU POSTNATALNYM NORNIKA POLNOCNEGO
Streszczenie

U 115 nornikéw, Microtus oeconomus badano zmiany w liczbie i skladzie leuko-
cytéw krwi obwodowej, zwigzane z wiekiem. Norniki te pochodzily z kilkuletniej
hodowli laboratoryjnej. Ogoélng liczbe leukocytéw obliczano w komorze Biirkera,
a ich poszczegolne formy oznaczano na preparatach barwionych metodg Pappen-
heima. WykreS§lono proste regresji, obrazujgce zmiany w liczbie i skladzie leuko-
cytow w ciaggu zycia nornikéw.

Wyraznie limfocytowy profil krwi mlodych nornikéw zanika u,zwierzat 12—22
miesigcznych (Tabela 1). W rozwoju postnatalnym ogélna liczba leukocytéw roénie
w ciggu pierwszych tygodni zycia (Tabela 1). Wzrost ten jest najbardziej dynamicz-
ny do okolo 13 dnia Zycia. Sklada si¢ na niego glownie zwigkszanie sie zaré6wno
liczby bezwzglednej jak i procentowej zawarto$ci limfocytéw (Fig. 1C, D). Nato-
miast przy wzroscie bezwzglednej liczby neutrofiléw, maleje ich procentowy udzial
(Fig. 2A, B). Zwieksza sie on wyraznie- dopiero u dorostych zwierzat (Tabela 1).
Skutkiem tych zmian indeks L/N zwieksza sie w ciggu zycia zwierzat, obnizajgc sie
wyraznie w grupie nornikéw 12—22 miesiecznych (Fig. 2C, Tabela 1). Zmiany
w ksztaltowaniu sie¢ bialokrwinkowego obrazu krwi przebiegaja jednakowo u obu
plei.



