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Abstract 

Each year at the Andrews University Agriculture Education Center calves born to the resident 

cows and calves that are purchased are raised by the students in the animal science program. In 

each of the previous two years that calves have been raised, morbidities and mortalities have 

been observed. In order to prevent any calves from dying and reduce the rate of illness this 

research project was designed to monitor the calves’ immune status. By doing weekly blood 

draws, the total serum protein levels were determined and used as a standard for their health. 

Body temperature, food and water intake, and activity levels could be used as health indicators. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Introduction 

Unlike humans, animals do not receive immunoglobulins (Ig’s) transplacentally in utero: they 

receive them in the colostrum, the first milk. The calf receives these Ig’s has whole molecules 

during a 24-hour window after birth when the small intestine is able to absorb them.  The transfer 

of Ig’s in the colostrum to the calf is termed “passive transfer.”  If the calf does not receive the 

colostrum in the first 24 hrs after birth the Ig concentration in the blood is too low and does not 

provide protection from pathogens. Ideally the colostrum should be fed in the first 6 hours after 

birth.  (Figure 1).   

 

                   

 

At about 2 weeks of age, the calves’ active immunity will start developing and the passive 

immunity (PI) will begin weakening. (Figure 2). Passive immunity is crucial because if they do 

not receive PI they will not have any immunity until their active immunity develops. Active 

immunity is the natural immunity developed over time due to exposure to different pathogens.  

 

  

 

Figure 2: The transition from passive immunity 

to the development of active immunity in 

calves.  

(https://www.alltech.com/blog/calving-

considerations-3-tips-early-nutrition) 

Figure 1 The efficiency of immunoglobulin 

absorption by the neonatal calf.  

(https://www.extension.iastate.edu/dairytea

m) 



The calves in this study will be housed at the A.U. Agriculture Education Center (AEC).  They 

will be composed of two populations: 1) the calves born to resident cows and 2) the purchased 

calves. Those calves which are born at AEC are expected to show higher levels of serum 

immunoglobulins since they will have received their colostrum in a timely manner and have not 

experienced the stressors that the purchased calves will have experienced. The purchased calves 

will come from a large dairy farm about 1.5 hours from the AEC.  The stressors that these calves 

will experience include 1) possibly not receiving colostrum within the first 6 hours after birth, 2) 

traveling via trailer, 3) a new environment (people, animals, surroundings), and 4) possible 

exposure to different pathogens/diseases. The stress experienced by the calves will weaken their 

immune systems increasing morbidities (Hulbert and Moisa). 

The goal of this research project is to observe the relationship of serum protein (STP) levels in 

the blood of the young calves, both resident and purchased, at the Agriculture Education Center 

(AEC) and their health status during the 8-week period they are fed milk.  

 

Methodology 

Each fall semester calves from two different sources are raised by the Animal Science students at 

the A.U. Agriculture Education Center: those born to the resident cows and those born at another 

farm and brought here. The calves born at the AEC will be weighed and monitored from the time 

they are born. For these calves, the blood will be drawn within the first week following 

parturition (birth). For the purchased calves, the blood will be drawn from the time they arrive. 

After the initial blood draw, the blood will be taken weekly for 8 weeks to determine serum total 

protein (STP) levels. Bovine STP levels are based on a successful passive transfer level of 5.2 

g/dL (Hernandez et. al) the sample type is serum, and the detection method is done using a 

refractometer. Data collected from the calves will include weekly blood for STP level analysis, 

daily rectal temperatures, daily milk and grain intake, weekly body weights, and any incidence of 

disease such as diarrhea or pneumonia. This data will be analyzed to determine any correlation of 

health status/morbidity and serum immunoglobulin levels in the calves. All other health 

indicators will be recorded when the calves are cared for twice daily.  

By correlating the STP levels with health indicators, it will be possible to determine if there is a 

pattern to when the calves are getting sick. The expectation is that there will a higher rate of 

sickness at about two weeks of age. If there is a pattern to calf morbidity, further research can be 

conducted to ascertain the cause or causes. Thus, when combined with the other indicators of 

calf health, I will be able to diagnose morbidity with a high level of certainty. 

Blood will be drawn weekly for 8 weeks with two additional blood draws taking place when the 

calves reach two weeks of age. A blood draw will be taken on the day of two weeks of age, if 

possible, and two days on either side of two-week marker. The blood will then be spun down 

using a centrifuge and the total serum protein will be used as an indicator for antibodies in the 

blood. Greater than 5.2 g/dL (Hernandez et. al) is considered successful passive transfer. 

 



 

 

 

 

Results 

Based on the STP levels seen in each of the calves over the period of 8 weeks, the native calves 

were healthier. Both calves born at the AEC had higher STP levels throughout the 8 weeks with 

Cowboy’s levels being significantly higher. All seven calves saw an increase in their STP levels 

at the same time on October 31. Each of the calves STP levels had dropped back down to their 

normal levels by the next week. Because the calves were born or purchased at the same time, the 

October 31 peak shows up at different weeks in the calves’ growth. This can be seen in Figure 1. 

      Fig. 1 

 

 

 

 

 

 

 

 

 

      

When the two groups of calves are compared a similar trend can be seen. The October 31st data 

is outlier and does not follow the trends. Without that spike in STP levels each of the calves saw 

high STP levels at birth and then a slow decrease through 8 weeks of age. This is as expected. 

The calves should have high levels of immunity from the passive immunity received through the 

colostrum which would decrease until their active immunity develops at about 2 weeks of age. 

From 2 weeks of age the calves should see steady or small fluctuations in their STP levels 

dependent upon their health.  

 The two native calves saw STP levels between 5.8 and 8.0 g/dL. This was a much smaller 

range compared with the purchased calves. This is likely due to them being healthier and 

receiving consistent, quality care from birth. As seen in figure 2, both figures native calves saw 

some degree of change in their STP levels.  Both calves saw an unusual spike in their STP on 
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October 31st. Because the calves were born at different times the spike appears at 2 weeks of age 

for Cowboy and at 7 weeks of age for McCaffrey. There was no clear evidence for what caused 

the spike but was assumed to be an error in the samples or measurement process due to all the 

samples in that week being affected. Comparing figure 2 with figure 3 shows the significant 

changes in STP levels in the purchased calves that is not present in the native calves. The native 

calves showed much more consistency in STP over the period of 8 weeks.  

 

Fig. 2        Fig. 3 

  

When looking at the two groups of calves, those born in September and those born in October, 

similar trends are seen. In the September calves, McCaffrey, the native calf, saw more 

consistency in the STP level than the two purchased calves. The spike seen in all the September 

calves’ STP levels at week 7, was not as drastic in the native calf as it was in the purchased 

calves. Although the spike in STP was at 2 weeks of age due to the age difference it is very 

similar to what is seen with the September calves. All the purchased calves saw very large spikes 

versus the native calf saw only a minor spike in the STP. When looking at graphs of the average 

STP of the native and purchased calves, the native calves had higher levels in all but one week, 

as seen in figure 4. That one week happened to be when one outlier spikes occurred. 

One calf out of the seven studied presented morbidities. Looking at the STP levels in this calf as 

compared with the others did not present obvious reason to suspect that the calf was sick. The 

serum protein levels were slightly lower than that of the calf that was purchased at the same time, 

Rocket and Flora respectively. As with the other purchased calf, the STP level spiked on October 

31st before dropping back down to similar levels seen before October 31st. However, the STP of 

Rocket, the sick calf, was on the rise before the STP spiked significantly, indicating that he was 

already beginning to recover. 
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Fig. 4   

 

 

Discussion 

The hypothesis of this project is that 1) the serum total protein (STP) levels of the native calves 

would be consistently higher than those of the purchased calves, and 2) that the STP levels 

would be positively correlated to the health of the animal could not be supported with this pilot 

study due to the low numbers of calves involved although the two native calves did average 

higher STP levels. Follow-up studies next year using the same protocol would be recommended 

in order to increase the number of calves in this project and to be able to apply statistical 

analyses to the data.  Raising purchased calves is always a challenge due to their unknown 

immune status and the unavoidable stressors they experience during transportation to a different 

farm.  The more information we can collect from these calves, the better we will be in keeping 

them healthy. 

This project was a pilot study due to the low numbers of calves available for comparison and 

thus statistical tests could not be conducted. This discussion will be mainly descriptive.  All the 

calves except two, Rocket and Flora, had a STP level of > 5.2 g/dl throughout the 8 weeks of 

blood sampling which is considered the minimum for successful passive transfer of antibodies 

from colostrum to the neonatal calf.  Both of these were purchased calves and were from the 

same farm as the other purchased calves whose STP levels were satisfactory.  It has been 

documented that up to 19.2% of all calves have failure of passive transfer even when fed the 

same colostrum as other calves which has successful transfer. (Beam et. al.) This may have been 

what happened with these two calves. One of these calves, Rocket, developed a nutritional 

myopathy, “white-muscle disease,” which was not related to his STP during the second week he 

was here, and he was treated and recovered.  The native calves had higher STP levels at week 1 

than did all but one of the purchased calves (Alluka).  All the calves showed a decrease in STP 
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from weeks 3-6 which would be expected since the passive immunity was diminishing, and their 

active immunity was just starting to develop. 

Only one calf presented a case of morbidity of the seven that were observed. The calf is believed 

to have contracted white muscle disease. Because of the specific nature of this disease, it did not 

present a significant change in the STP levels of that calf. Enzootic muscular dystrophy, white 

muscle disease, is associated with dams that are fed rations with low amounts of α-tocopherol. 

The milk contains a high proportion of unsaturated fatty acids, thereby increasing the amount of 

vitamin E required (Blaxter, 2007). Experiments have shown that Se is as effective as is vitamin 

E in preventing the disease (Sharman, Blaxter & Wilson, 1959; Blaxter, McCallum, Wilson, 

Sharman & Donald, 1961). The calf believed to have white muscle disease was treated as such 

and recovered. Overall, the calf that did present morbidities had lower STP levels than some of 

the calves but had similar levels to that of the purchased calves that arrived at the same time.  

Based on the data collected from the blood draws, the STP levels were, on average, higher in the 

calves born at the AEC as compared with the calves that were purchased. This is expected due to 

a variety of factors affecting the health of the calves. The STP was also more consistent in the 

native calves indicating better health. The fluctuations seen in the purchased calves was likely 

due to health factors causing them to be healthier at some points. Further research can be 

conducted to determine the significance of the STP levels seen in native and purchased calves as 

well as to determine possible causes for the variations seen in the STP levels. Continued research 

would look at more purchased calves to determine if similar trends are seen as in this pilot study. 

Depending on the results of these studies, other research could be done in an effort to determine 

possible causes of the health issues and ways to prevent morbidity and mortality in the calves.  
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