
THE primary benefi t of colostrum 
is to provide immunoglobulin (Ig) 
protection to newborn calves from 

the absorption of these antibodies from 
colostrum that is fed or tubed.

While it is now known that colostrum 
has many other benefi cial effects (Feed-
stuffs, Sept. 4, 2018), antibody protection 
is still the unique and primary role of 
colostrum.

Total serum protein (TSP) levels in 
calves have been used as an indirect 
measure of antibody protection provid-
ed by colostrum antibody absorption 
rather than an assay of the main immu-
noglobulin (IgG) level directly. TSP can 
be quickly and inexpensively assayed on 
the farm with a refractometer, while the 
IgG assay currently requires shipment to 
a laboratory, which is time consuming 
and more expensive.

This leads to several questions: What 
is the strength of the relationship be-
tween TSP and IgG? How long does that 
relationship continue in calves? Why 
does this matter?

These questions were largely ad-
dressed in a study by Wilm et al. (2018).

In 1976, Brownstein and Warner 
graphed TSP and IgG in calves (Figure 1) 
and found that levels of both decreased 
for two to three weeks before increasing.

This refl ects that calves rely on and 
metabolize IgG, levels of which were 
established from colostrum antibody 
absorption before calves began to syn-
thesize their own after that low point 
at two to three weeks of life. It is during 
that fi rst two to three weeks that most 
calf diarrhea, respiratory problems and 
deaths occur (National Animal Health 
Monitoring System, 2014).

This interrelationship is well illustrat-
ed in a fi gure in a paper by Hulbert and 
Moisa (2016).

Kaske et al. (2005) found that TSP lev-
els were established by about 12 hours 
following colostrum administration (Fig-
ure 2) and that levels stayed constant for 
seven days before decreasing by about 
10% in the next seven days. I have used 
these data as a basis for suggesting that 
TSP levels can suffi ce for a week or so af-
ter birth to indicate whether colostrum 
was adequately administered to calves.

Wilm et al. (2018) also noted that the 
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Relationship explored between 
total serum protein, IgG in calves

suggested cutoff for assessing the failure 
of passive transfer of antibodies is less 
than 5.2 g/dL in healthy calves (equiva-
lent to 1 g/dL of serum IgG; Tyler et al., 
1996; Windeyer et al., 2014) and less than 
5.5 g/dL in clinically ill calves (Tyler et 
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1. Total serum protein and immunoglobulin G levels in calves after birth

Source: Brownstein and Warner (1976).

2. Total serum protein and IgG levels following colostrum administration
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al., 1996; McGuirk and Collins, 2004).
Wilm et al. conducted the study be-

tween October and December 2015 at 
the University of British Columbia. Six 
male and six female calves were kept 
from suckling their dam before separa-
tion and were fed four liters of colostrum 
via a nipple bottle about 30 minutes af-
ter separation. If not all of the colostrum 
was consumed, the remainder was pro-
vided through an esophageal tube.

All colostrum had been frozen and 
thawed without pasteurization before 
being fed to calves. Calves were housed 
in individual sawdust-bedded pens. 
Blood samples were taken at about 30 
minutes before colostrum was fed, at 24 
hours after the colostrum feeding and, 
subsequently, between 1500 and 1600 
hours each day until 10 days of age.

After the initial colostrum feeding, 
calves were fed via nipple bottle eight 
liters daily of pasteurized whole milk di-
vided into two feedings at 830 and 1600 
hours. No illnesses were observed dur-
ing routine health monitoring.

Calves showed low values for TSP and 
IgG before colostrum was fed (illustrated 
in fi gure 3 in the Wilm et al. paper), fol-
lowed by an initial peak at 24 hours. Con-
centrations of IgG between the 24-hour 
reference value and other values from 
days 2 to 10 were highly correlated: r = 
0.99 at day 2 to r = 0.98 at day 10. Simi-
larly, TSP was highly correlated with the 
24-hour value, but reduced correlations 
were noted with r greater than 0.88 at 
day 4 and r = 0.76 at day 10.

The concentration of TSP did not de-
crease over time. Serum IgG concentra-
tions declined 0.69 + 0.05 mg/mL per day. 
However, the authors cautioned that 
these results may not apply if there is a 
failure of passive transfer, hydration is-
sues and health problems.

Mean TSP and IgG concentrations 
were: 4.61 + 0.3 g/dL and 0.6 + 0.6 mg/mL 
at birth; 5.83 + 0.73 g/dL and 22.2 + 9.6 
mg/mL at 24 hours after colostrum feed-
ing, and 5.78 + 0.52 g/dL and 16.1 + 7.3 
mg/mL at 10 days of age, respectively. 
The paper also noted that correlations 
of TSP with IgG at 24 hours were initially 
quite high but went on a bit of a roller-
coaster ride after four days, declining ac-
cordingly as TSP vales undulated.

The Bottom Line
TSP and IgG samples over 10 days af-
ter birth showed some progressive de-
clines, with TSP showing more change, 
but these data indicated that either TSP 
or IgG may be sampled for calves with 
a strong relationship up to nine days of 
age versus 24-hour values.

However, this relationship may not 
hold true for failure of passive antibody 
transfer, hydration issues and health 
problems.
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