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Relationship between total and differential leukocyte count changes
in early lactation and milk production in dairy cows
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This study was undertaken to find out
the changes in total and differential
leukocyte counts in dairy cows in early
lactation and the relationship between
such changes and milk production.

Blood samples from each of 62 dairy
cows (mainly Friesians and Jerseys) were
collected into 5 ml EDTA vials from the
coccygeal blood vessels once a week for
8 weeks after calving. The blood samples
were analysed for total leukocyte count
(WCC) by a coulter counter. The diffe-
rential leukocyte counts were made from
Giemsa-stained blood smears; 200 cells
were examined per count. The milk
production rank (Wayne et al., 1977) for
each cow was obtained from the Queens-
land Department of Primary Industries,
Dairy Division, Herd Production Record-
ing Scheme.

The mean weekly WCCs and absolute
differential cell counts were found and
compared by Student’s T-test. The WCC
and absolute differential cell slopes (the
linear regression coefficient for each
respective parameter regressed on time-
weeks) were found and these together
with the overall mean values for each
parameter were correlated to milk pro-
duction rank according to the method of
Anderson (1981).

The trends of WCC and the absolute
differential leukocyte counts for the 8
weeks postpartum are shown in Fig. 1.
The mean WCCs were higer in the first 2
weeks after calving and then fell signifi-
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cantly (P < 0.01) by the fifth week post-
partum (Fig. 1). The slope of WCC
(-0.26 + 0.23) was negatively corre-
lated (r = —0.465) to milk produc-
tion rank. The differential leukocyte
mean counts were highest for neutrophils
(P < 0.01) and monocytes (P < 0.05),
and lowest for eosinophils (P < 0.01) in
the first week after calving. The mean
lymphocyte counts did not show any
significant change during the observation
period (Fig. 1).

The significantly (P < 0.05) different
mean WCCs and absolute leukocyte
counts in the first week postpartum com-
pared to the other weeks was due to
stress of parturition and onset of lactation.
Similar observations were reported by
Morris (1954). The negative relationship
between WCC slope and milk production
rank suggested that cows with a large
decrease (slope) in WCCs postpartum
might be those not able to adapt to the
stress of early lactation after the stress of
parturition. The value for WCC rose
under stressful conditions and in sustai-
ned stress the value fell especially in
animals not able to withstand prolonged
stress (Paape et al., 1974). Thatcher
(1974) reported that cows not able to
adapt to sustained stress during lactation
had lowered milk production.

The results showed that in studies
relating postpartum blood chemistry to
milk production the WCC slope might
be a better parameter than the mean
WCC values. The results also showed
that after the first 1-2 weeks postpartum
the differential leukocyte counts do not
show any significant changes with lacta-
tion.
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Fig. 1. Mean (4 SE) changes in WCC, neutrophils, monocytes, lymphocytes and eosinophils
in 62 dairy cows 1-8 weeks postpartum.
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Table 1. Overall mean values and mean slopes of WCC and absolute differential
leukocyte counts (N = 62)

Parameter Mean* 4+ SEM Mean slopet + SEM
WCC (x 10° cells/litre) 10.96 + 0.35 —0.26 £ 0.23
Neutrophils

(x 10° cells/litre) 3.48 + 0.18 —0.18 4+ 0.23
Lymphocytes

(x 10° cells/litre) 6.60 + 0.21 0.06 + 0.21
Monocytes

(x 10° cells/litre) 0.72 + 0.04 —0.08 4 0.06
Eosinophils

(x 10° cells/litre) 0.65 &+ 0.06 0.11 &+ 0.26

SEM, Standard error of the mean; *, mean of the cows observations pooled; +, mean of
all the individual cow slopes (regressed on weeks after calving).
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