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Effects of the degree of traction during calving on viability,
blood gas and serum IgG concentration in dairy calves.
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ABSTRACT The objective of the present study was to evaluate the effects of the degree of
traction at calving on viability, blood gas and serum immunoglobulin (Ig) G concentration in dairy
calves. Thirty-six Holstein newborn calves from two dairy farms in eastern Hokkaido were used in
this study. To assess the degree of traction numerically, the traction strength and traction time were
separately recorded on a scale of 0 to 3, and these two scores were multiplied. Based on this traction
score, calves were classified into four categories: no assistance (0) : light traction (1) ; moderate
traction (2 ~ 3) and strong traction (4 ~ 9). To evaluate the viability of newborn calves, the Apgar
scoring system was modified to assess newborn calves at 3 min after birth. Blood was collected from
the jugular vein for blood gas analysis and serum IgG assay. As a result, the mean Apgar score was
significantly lower in the light traction and strong traction groups compared to that in the no assistance
group (p<0.05 for both). The venous blood pH at 5 min was lower in the moderate and strong traction
groups (p<0.01) , while the partial pressure of carbon dioxide (pCO,) at 5 min was significantly higher
in these groups (p<0.005) than those in the no assistance and light traction groups. However, the
bicarbonate concentration (HCO; ) did not differ among groups at any time point (p>0.75). Although
the concentration of serum IgG at 24 hours after birth did not show a significant difference between
any of the traction groups and the no assistance group, it decreased gradually as the traction score
increased resulting in a significant difference between the light and strong traction groups (p<0.05).
Furthermore, the venous blood pH at 5 min after birth and the serum IgG concentration at 24 h were
positively correlated (»=0.69, p<0.0005). These results indicate that strong, prolonged traction may
cause decreased vigor, ventilatory impairment and subsequently respiratory acidosis, resulting in
negative effects on immune transfer. Therefore, it is necessary to assist calving at a proper timing
according to maternal conditions and to pull with a minimum force at traction. We also suggest that,
for calves with acidosis at calving, an adequate amount of good-quality colostrum should be supplied
soon after the birth in order to avoid failure of passive transfer (FPT). In calves with suspected FPT,
prevention against infections is needed. If infection occurs, it should be detected and treated as soon as
possible.

——Key Words : Calving time, Traction, Calves' Apgar score, Blood gas analysis, IgG concentration
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