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What’s New in Food Animal 
Medicine at Mizzou?
The past year has been another productive 

one for the food animal group at MU.  In 
January 2013, we began providing veterinary 
services to the Midwest Exchange Regional 
Stockyards in Mexico, Mo. Our students en-
gaged in the regulatory/production medicine 
and public health portion of the food animal 
clinical rotation spend two Thursdays per rota-
tion participating in regulatory work at the sale 
barn. This increases their experience handling 
small ruminants, swine and some horses and cattle, and provides them with firsthand 
experience in regulatory medicine. Also in January 2013, we set up a listserve for food 
animal practitioners in Missouri. The purpose of the listserve is to provide a forum for dis-
tribution of the annual newsletter and allow discussion of important topics in food animal 
medicine. The listserve has seen little traffic, and we encourage folks to take advantage 
of this resource when needed. As you will have noted in news distributed by the Dean’s 
Office, the College received full renewal of its AVMA accreditation in 2013.  As part of this 
process, the food animal clinic received major renovations of the metal work, and we are 
happy to report that all of the metal work and chutes in the food animal clinic have now 
been replaced, and the clinic is fully operational again. All metal work is now galvanized or 
stainless steel, and we have a new Silencer cattle chute, a Formost calf chute/table, and a 
new Shank’s rotating cattle chute in the main cattle working area of the clinic.

Food animal caseload and student exposure to routine food animal health manage-
ment continues to be enhanced through our relationship with University beef, dairy, 

and swine farms as well as development of teaching strategies utilizing the College’s 
Middlebush cattle herd. Students are involved in routine processing of cattle, sick animal 
assessment and care, and management of herd health protocols and record-keeping.  In 
2013 we purchased some beef cattle management software for Middlebush farm, which 
will be used to demonstrate to students how computer-based records can be utilized on 
a cow-calf operation. Drs. Craig Payne and Scott Poock, veterinary Extension, continue to 
work with our students as part of the production medicine portion of the clinical rotation, 
teaching students about beef and dairy production, respectively.  With Dr. Ross Cowart’s 
retirement, our third-year production medicine resident, Dr. Josh Schaeffer, has taken a 
major role in teaching swine production to the clinical rotation students.

W i n t e r  2 0 1 4 ,  V o l u m e  S i x ,  I s s u e  O n e

John Middleton, Food Animal Medicine and 
Surgery Section head

Continued on Page 2
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Faculty Tit le Clinical/Research Interests
John Middleton, DVM, PhD, 

DACVIM

Professor, Section Head, Assistant Director of 

Agricultural Experiment Station

Internal medicine, general medicine and surgery /

mastitis, molecular epidemiology of bacterial pathogens

Meera Heller, DVM, PhD, 

DACVIM

Assistant Professor Internal medicine, general medicine and surgery/

immunology, bacterial disease

Dusty Nagy, DVM, PhD, DACVIM Assistant Teaching Professor Internal medicine, general medicine and surgery, field 

service

Brian Vander Ley, DVM, PhD, 

DACVPM

Assistant Professor Field service, general medicine and surgery/bovine 

respiratory disease

Loren Schultz, DVM, MS, 

DACVPM

Associate Teaching Professor, Director of 

Veterinary Public Health Emphasis Area

Public health, epidemiology

Patrick Pithua, BVM, MSc, PhD Assistant Professor Public health, epidemiology/passive immunity, Johne’s 

disease

House Officers
Pamela Fry, DVM, MS Resident (internal medicine) Medicine and surgery/molecular epidemiology of 

bacterial pathogens

Ignacio Idoate, DVM Resident (internal medicine) Medicine and surgery/bovine respiratory disease 

Josh Schaeffer, DVM Resident (production medicine) Production medicine, public health

Staff
Julie Holle, RVT Senior Veterinary Technician Medicine and surgery

Karen Siegler Service Representative

Mandy Aholt Service Representative

Becky Elias Office Supervisor

Bryan McGinty Food Animal Caretaker

Food Animal Personnel

The state legislature awarded the 
University $1 million in funding for 

large animal education in late 2013. 
These funds will be utilized in several 
areas, including facilities and equipment, 
personnel, and teaching resources. Some 
examples of how this funding will be 
utilized include replacing an aging field 
service vehicle, conducting a feasibility 

study for the construction of a combined 
teaching facility for the field service 
operations of food animal, theriogenol-
ogy, and equine, and we are in the initial 
phases of implementing a travel grant 
program for veterinary students interest-
ed in pursuing off-campus food animal 
educational experiences not currently 
offered by the College. Funds will also 
be utilized to hire some key personnel 
involved in teaching our students.

In February 2013, Dr. Robert Sager left 
MU to return to Montana in pursuit of 

a PhD degree.  Thanks to Dr. Sager for 
his dedication to teaching our students 
during his year on faculty. We are inter-
viewing candidates for the open faculty 
position and hope to have the position 
filled in 2014.

Finally, we wish everyone a happy, 
healthful, and productive 2014!

What’s New, continued
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Spotlight: Food Animal Research at MU in 2013

The food animal faculty continues to 
be actively engaged in basic and ap-

plied research that has direct relevance to 
veterinary practice and food animal pro-
ducers.  The research team is comprised of 
faculty, staff, graduate students, and un-
dergraduate/professional students.  While 
our primary focus is food animal diseases, 
we have collaborations with faculty in 
small animal medicine, equine medicine, 
and human medicine.  Current areas of 
research include bovine mastitis, peripar-
turient metabolism in dairy cattle, bovine 
respiratory disease, Johne’s disease, Co-
rynebacterium pseudotuberculosis, and 
passive immunity.  Research on these sub-
jects is funded by the United States De-
partment of Agriculture, industry, and the 
College of Veterinary Medicine.

Dr. Middleton’s group continues to 
work on bovine mastitis and dairy 

cattle health.  Kenton Hoernig defended 
his master’s degree thesis in November 
2013 evaluating lysostaphin as a thera-
peutic approach to Staphylococcus aure-
us mastitis.  Kenton also received a third-
place award for presenting his research 
at the College’s Phi Zeta Research Day. 

Dr. Pamela Fry (PhD candidate) contin-
ues to use genomic approaches to 

enhance our understanding of staphylo-
coccal mastitis, and presented her pre-
liminary findings at the annual meeting 
of the National Mastitis Council (NMC) 
in San Diego, Calif., (January 2013) and 
at the American College of Veterinary 
Internal Medicine Forum in Seattle, 
Wash., (June 2013).  For the presenta-
tion of her work at the NMC meeting, 

Dr. Fry was selected from an application 
pool of graduate students from around 
the world to be one of four students to 
receive an NMC scholarship.  Our 2013 
veterinary research scholar, Alicia Finger, 
and undergraduate Howard Hughes re-
search assistant, Rachel Webster, have 
been centrally involved in Dr. Fry’s re-
search on staphylococcal mastitis.  The 
work conducted by William Chamberlin 
(MU DVM 2012) in his master of science  
degree on subclinical hypocalcemia 
and periparturient health in dairy cows 
was recently published in the Journal of 
Dairy Science and was selected as a fea-
tured article in the November issue of 
that journal. (See page 10.)

Dr. Patrick Pithua continues to be ac-
tively involved in research evaluating 

the efficacy of colostrum replacement 
products in ensuring calf health.  Cur-
rent work is being conducted at the MU 

Foremost dairy.  Dr. Pithua is also study-
ing foodborne pathogen prevalence in 
small ruminant feces and on carcasses 
at slaughter.    

Dr. Meera Heller has a number of proj-
ects under way evaluating immune 

system development in cattle.  Addition-
ally, she is evaluating host immunologi-
cal responses to various types of bacte-
rial infection in cattle and horses.

Finally, Dr. Brian Vander Ley is engaged 
in a series of studies centered on bo-

vine respiratory disease complex in cattle 
,including evaluation of clinical and bio-
logical predictors of disease onset, with 
the aim of improving treatment decision-
making and minimizing use of antimicro-
bial drugs on farms.

For more information on any of the 
research topics, please contact us at 

573-882-6857.
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Pregnancy toxemia is most common in pregnant ewes or 
does during the last six weeks of gestation when the 

dams are carrying multiple fetuses. It is also called twin lamb 
disease, lambing or kidding sickness, or lambing paralysis. It is 
uncommon in dams carrying singletons or in maiden animals. 
Although uncommon, it can also occur in beef cattle, usually 
in underconditioned heifers that are still growing. In does and 
ewes it can affect both under and overconditioned animals.

The root cause of pregnancy toxemia is negative energy bal-
ance due to increased fetal energy demands late in gesta-

tion; 80 percent of fetal growth occurs in the last six weeks. 
Ewes carrying twins or triplets require 200-250 percent more 
dietary energy than those carrying single lambs. The grow-
ing fetus not only demands a large amount of energy, but the 
enlarged uterus takes up progressively more abdominal space 
reducing rumen capacity. The growing fetus relies on glucose 
for development. Glucose is produced in the dam’s liver from 
volatile fatty acids produced in the rumen or from fat mobi-
lized from the dam’s fat stores. Late gestation animals have 
decreased insulin levels, which spare glucose for the fetuses 
and stimulate the adipose tissue to mobilize fat and the liver to 
manufacture glucose. This is a delicate balance, and failure to 
take in adequate nutrition leads to inability of the liver to syn-
thesize sufficient amounts of glucose and mobilized fat impairs 
liver function leading to ketone production, which further sup-
presses appetite, exacerbating the condition. 

Risk factors for development of pregnancy toxemia are multi-
ple fetuses, improper, declining or interrupted nutrition, and 

stress from management, weather, transport, shearing, preda-
tors or concurrent disease. There are also individual animal fac-
tors such as insulin resistance, which render susceptible animals 
less efficient at responding to fluctuations in blood glucose.

There are four clinical syndromes that can lead to pregnancy 
toxemia. The first is primary pregnancy toxemia, which is 

precipitated by any brief decline in nutrition, most commonly 
a management factor such as transport that leads to a brief 
fasting. Secondary pregnancy toxemia is precipitated by a con-
current illness that decreases feed intake in the affected ani-

mals. If over-conditioned animals are affected the syndrome is 
termed “estate” ketosis. Abdominal fat accumulation decreas-
es the ability of the rumen to fill appropriately and leads to 
inadequate feed intake. Starvation-associated pregnancy tox-
emia is generally caused by mismanagement or unavailability 
of feed resources. 

Clinical Signs and Diagnosis

Pregnancy toxemia should be suspected whenever a late 
pregnant ewe or doe appears sick, and if you have any 

history of late-pregnant animals exhibiting signs of weakness 
followed by death in three to 10 days. Clinical signs include 
anorexia, weakness, neurologic signs (depressed mental sta-
tus, incoordination, impaired vision, head pressing, muscle 
tremors, subtle convulsions, lip twitching, and star gazing), 
constipation, teeth grinding, recumbency and death. Animals 
that become recumbent have a grave prognosis. Clinical pa-
thology findings include ketonuria and ketonemia, hypo- or 
hyperglycemic (hyperglycemia does not rule out pregnancy 
toxemia), metabolic acidosis, hypocalcemia, and hypokalemia. 
At the end stages of disease, animals can develop an azotemia. 
Changes on a CBC often include a nonspecific neutrophilia. 
Serum beta-hydroxybutyrate (BHB) levels can be useful for di-
agnosis and also for herd level monitoring. In a well-fed ewe, 
serum BHB concentrations should be less than 0.5 mmol/L, 
whereas when ketonuria develops BHB concentrations exceed 
0.7 mmol/L. At the flock/herd level an average of less than 0.8 
mmol/L is normal, 0.8-1.6 mmol/L indicates malnutrition and 
BHB concentrations exceeding 1.6 mmol/L indicate severe mal-
nutrition. For postmortem diagnosis, BHB can be measured in 
aqueous humor and a concentration of more than 2.0 mmol/L 
is considered diagnostic.

Treatment

Once an animal is showing clinical signs, she requires swift 
treatment as symptoms can progress quickly. In some 

cases an animal can go from seemingly normal to recumbent 
within a few hours. Once an animal is recumbent their prog-

By Meera Heller, DVM, PhD, DACVIM

Pregnancy Toxemia: Causes and Treatment

continued on page 5
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nosis worsens substantially. An important consideration in de-
ciding on a treatment strategy is the value of the dam versus 
the offspring. If the value of the dam is of utmost importance, 
removing the fetuses via emergency Caesarean section or in-
duced kidding/lambing should be considered. This approach 
gives the best prognosis for the dam. If the offspring are valu-
able and a reliable breeding date exists, it is possible to induce 
parturition and get live lambs/kids if you are within a week of 
their due date. The closer the due date, the better the chances 
of live offspring. Does can be induced with a combination of 
dexamethasone and prostaglandin, whereas ewes can be in-
duced with dexamethasone alone. Due to the debilitated con-
dition of the dam she may not be able to give birth on her 
own. It is common for birthing assistance or Caesarian to be 
required even after induction of parturition. This can be due to 
generalized weakness from toxemia and metabolic acidosis or 
due to hypocalcemia and decreased uterine contractility. The 
risk of retained fetal membranes is also higher in these animals.

Regardless of whether a Caesarean section or induction is 
performed, supportive care for the dam is of utmost impor-

tance. For animals in very early stages of pregnancy toxemia 
oral electrolyte solutions containing bicarbonate and propylene 
glycol may help if the doe or ewe is still eating. However, once 
the animal is off feed, propylene glycol is not effective and its 
bitter taste may cause animals that are eating small amounts 
to go off feed altogether. The cornerstone of supportive care 
is providing energy to correct the negative energy balance. This 
is most effectively done in the form of intravenous dextrose. 
These animals are also often in mild to severe metabolic acido-
sis and this should also be addressed and corrected with intra-
venous or oral sodium bicarbonate solution. Hypocalcemia is a 
common finding and is most easily addressed by subcutaneous 
or oral administration of 50 ml 23 percent calcium boroglu-
conate solution. Note that administering calcium and sodium 
bicarbonate in the same solution will cause precipitation of 
calcium carbonate and is thus contraindicated. Animals may 
be placed on systemic antimicrobials if secondary septicemia 
is suspected.

Encouraging affected animals to eat is important and trans-
faunation with rumen fluid from a healthy donor animal may 

help stimulate appetite, rejuvenate a “sick” rumen, and deliver 

energy substrates and glucose precursors. Clients should be 
counseled; however, to avoid syringe-feeding large amounts 
of simple sugars, such as Karo syrup, as this can lead to rumen 
acidosis, which can compound the animal’s metabolic acidosis 
and compromise rumen health.

For recumbent animals, care must be taken to avoid prob-
lems caused by the recumbency itself. Small ruminants tend 

to develop limb contracture when recumbent, so daily move-
ment and stretching of limbs can help increase recovery times 
and outcomes.

Prevention

Providing appropriate types and amount of feed for late ges-
tation dams is the key to preventing pregnancy toxemia. 

Animals carrying multiple fetuses should be provided extra 
supplementation. An effective method for accomplishing this 
is to perform pregnancy diagnosis and fetal counts with ultra-
sound at 40 to 90 days of gestation. This allows separation of 
the herd into groups and appropriate feeding of those animals 
carrying two or more fetuses. It also allows the producer to 
know if any of the dams are carrying high numbers fetuses, 
and to monitor these animals more closely for any signs of 
pregnancy toxemia in the third trimester of gestation. It is im-
portant to provide high-quality feed to multiparous dams as 
their rumen has less space to fill. Concentrate feeds including 
grains or pelleted rations are ideal, but high protein forages, 
such as alfalfa, can also be used for this purpose. Separating 
animals based on numbers of fetuses also helps dams carrying 
singletons not to become over-conditioned.

Reduce any management-related stressors in the third trimes-
ter. Avoid transporting animals or movement to new pens. 

Avoiding changes in pen-mates is especially important for goats 
that will often fight to re-establish the hierarchy after new ad-
ditions. These dominance issues may keep animals from eating 
appropriately and abdominal trauma from fighting could injure 
the fetuses or cause abortions. Appropriate preparations for 
inclement weather should also be made to ensure that animals 
have adequate access to feed. Dams should be healthy and free 
of chronic diseases, have good teeth, and free of lameness. 
Herd level monitoring of blood BHB concentrations can also be 
helpful. As discussed above, BHB concentrations greater than 
0.7 mmol/L suggest a negative energy balance. 

Toxemia, continued
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Growth-promoting hormone implants are widely used in 
post-weaning calves to improve gain and feed efficiency. 

Hormones released from the implants stimulate growth that 
favors muscle development instead of fat storage. Less energy 
is required to build muscle compared to fat so implanted cattle 
gain more weight per pound of feed consumed than non-im-
planted calves. Implant use in post-weaning cattle results in 
10-20 percent more gain compared to non-implanted cattle 
and a 6-10 percent improvement in feed efficiency. Implant 
use is common in post-weaning beef cattle. However, use is 
often limited in pre-weaning calves. The purpose of this article 
is to discuss the benefits and problems associated with im-
planting pre-weaning calves and provide some general guide-
lines for implant use.

The principal benefit of hormone implants is increased 
weaning weights among implanted calves. It is difficult to 

measure feed conversion, but we do know that implants al-
low calves to grow more using the same amount of milk and 
grass that they would normally consume, which in turn results 
in 4 to 8 percent increase in weaning weight. Some producers 
are hesitant to castrate bull calves soon after birth because 
they are concerned about decreased gain. Instead, produc-
ers use the testicles as natural growth implants and opt for 
castration later in the production cycle. Recent research has 
demonstrated that early castration may not be as detrimental 
to pre-weaning growth as was once thought, and conversely, 
castrating weaning-age calves can impact productivity through 
increased complications like bleeding and decreased gain for 
up to a month following castration. Another benefit of using 
hormone implants in pre-weaning calves is the win-win situa-
tion generated when young calves are castrated and implanted 

at the same time. Calves that are castrated and implanted at 
60 days of age gain weight as well as or better than calves that 
are not castrated. 

Hormone implants do create some problems that need to 
be considered. First, beef consumers are concerned about 

the use of hormones in beef production. As a result, a sig-
nificant market for “natural” beef has been developed. If you 
are interested in capturing premium prices by marketing your 
calves as “natural,” hormone implants cannot be part of your 
production process. Second, implanting animals that will be 
used for breeding purposes can have significant problems. 

By Brian Vander Ley, DVM, PhD, DACVPM

Proper Use of Growth-Promoting Hormone
Implants in Pre-Weaning Calves

continued on page 7
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Bulls, no matter what age, should never 
be implanted. Implanted bulls experi-
ence severe decreases in fertility later 
in life. Even bull calves that will eventu-
ally be sold as feeder calves should not 
be implanted because the hormones in 
implants cause changes in the testicles 
that make castration very difficult. Re-
placement heifers can be implanted 
without decreasing reproductive per-
formance as long as implants are used 
according to label directions, particu-
larly with regard to the type of implant 
and the timing of administration. 

If you are considering using implants in 
your pre-weaning calves, there are sev-

eral important guidelines to follow. First, 
determine if your marketing strategy 
allows you to use hormone implants in 
your calves. If your operation is geared 
toward producing natural or organic cat-
tle, implanted calves will be disqualified 
from these markets. Second, choose an 
implant that is labeled for pre-weaning 
calves. Several hormone implants are la-
beled for use in pre-weaning calves. Ral-
gro, Compudose and Encore are implants 
that can be placed in calves as soon as 
they are born. Synovex C and Compo-

nent E-C can be used in calves after they 
reach 45 days of age. The biggest dif-
ference between each of these implants 
is the length of time the implant will 
have an effect on calf health (See Table 
1). Longer-lasting implants are generally 
more expensive, but alleviate the need to 
gather calves to re-implant them. Finally, 
if you choose to use implants in your 
calves, you can choose to implant them 
yourself or have a veterinarian do it for 
you. If you choose to implant your calves 
yourself, make sure you have the correct 
implant gun for the type of implants you 
plan to use. To place an implant, insert 
the needle under the skin in the middle 
third of the ear. Make sure the needle 
is completely under the skin then back 
the needle half-way out from under the 
skin and carefully push the implant pel-

lets into the space left by the needle. 
Remove the needle and feel the ear to 
make sure the pellets are under the skin 
and in a line. Implants that are crushed 
or bunched during administration are 
much less effective. After each calf, wipe 
the needle with a cloth soaked in disin-
fectant to make sure the needle is clean. 
If infection develops around the implant, 
the hormone cannot be effectively ab-
sorbed and the implant is wasted. 

Hormone implants can be valuable in 
the right circumstances. Research 

has shown a return of $10 to $40 for 
every dollar spent on implants. If you 
choose to implant pre-weaning calves, 
make sure you follow the label direc-
tions carefully to get the most return on 
your investment.

IMPLANTS, continued

Implant Time of First Use Duration of Implant Approximate Cost *

Ralgro Birth 70 days $1.20 ($0.02/day of duration)

Compudose Birth 168 Days $2.45 ($0.015/day of duration)

Encore Birth 336 Days $2.80 ($0.008/day of duration)

Synovex C 45 Days of Age 120 Days $1.04 ($0.009/day of duration)

Component E-C 45 Days of Age 120 Days $1.20 ($0.01/day of duration)

*Costs are based on prices listed on www.valleyvet.com and do not include shipping or 

administration costs.  The costs in the table are those listed on 12/17/2013, but are subject 

to change.

Table 1 – Implants labeled for use in pre-weaning calves
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Regulatory Medicine and Public Health
Integrated into the Food Animal Rotation

Food animal practitioners are the backbone of ensuring 
food safety, watch guards against foreign animal and ex-

otic diseases, and experts on zoonotic diseases. Therefore, 
the food animal faculty at the University of Missouri College 
of Veterinary Medicine has incorporated these areas into the 
Food Animal Medicine and Surgery clinical rotation.

The Food Animal Medicine and Surgery rotation consists 
of two weeks in the Veterinary Medical Teaching Hospital 

clinic, two weeks on field service, and two weeks on a combi-
nation of regulatory medicine, production medicine and public 
health. Regulatory medicine and public health have been add-
ed to the clinical rotation as these areas of veterinary medicine 
were deemed important for all veterinary graduates to under-
stand given the important role of veterinarians in these arenas.

During the regulatory/production medicine and public 
health rotation students spend time completing federal ac-

creditation modules, attending field trips, providing veterinary 
services at a sale barn, spending time with the College’s ex-
tension veterinarians, and providing herd health and outbreak 
investigation services to clients.

Those who are federally accredited know about the recent 
changes dictating that accreditation be renewed every 

three years. The process for students to become accredited has 
also changed. No longer is it sufficient for them to attend the 
daylong accreditation seminar, usually held in March, during 
their fourth year of veterinary school. Students must now com-
plete online educational modules prior to accreditation day. 
Thus, during their regulatory/production medicine and public 
health block, students now complete the Emerging and Exotic 
Disease and Initial Accreditation Training online computer mod-
ules and quizzes. These modules cover topics such as federal 
animal health law, animal disease diagnosis and eradication, 
causes and consequences of emerging and exotic disease, the 
veterinarian’s role in an animal health emergency, and disease 
incursions for multiple foreign animal diseases. Once students 

By Loren Schultz, DVM, MS, DACVPM

pass the quizzes to these modules, they receive a certificate 
which becomes their ticket to attend accreditation day. 

The students participate in several field trips during the block. 
The first one is a trip to a slaughter plant. Here the students 

get to observe a United States Department of Agriculture in-
spector and USDA veterinarians perform their duties as well as 
see a hazard analysis and critical control points plan in place. 
Students also spend a day in Jefferson City. This day consists 
of a tour of Central Dairy to see a large-scale dairy processing 
plant and observe HACCP, the Department of Health and Se-
nior Services and the Animal Diagnostic Lab, or the USDA area 
veterinarian in-charge. This is followed by a trip to the State 
Capitol where we discuss how policy is made and how policy 
affects veterinarians and public health. 

The University started providing veterinary services on a 
weekly basis to the Midwest Exchange Regional Stockyards 

in Mexico, Mo., in January of 2013. Here the students learn 
the importance of identifying animals for disease trace-back 
and filling out the appropriate regulatory paperwork as well as 
providing routine veterinary care. 

The Extension veterinarians (beef and dairy) spend a day each 
with the students during the block. During their day they go 

to University farms and discuss the production cycle and cur-
rent topics so the students can see firsthand the complexities 
of food animal production. When not involved in the above ac-
tivities, the students attend farm calls. These calls are often fo-
cused on herd health or involve disease outbreak investigations. 

The change in the rotation has been well received by the stu-
dents. There have been many students who have thanked 

me personally for this opportunity to see a side of veterinary 
medicine that is difficult to teach in a classroom and is best 
experienced firsthand. We feel this opportunity gives the stu-
dents a more rounded education and opens their eyes to some 
of the vast possibilities available to them.
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Calf health and the prevention of morbidity and mortal-
ity are multifactorial with a variety of environmental and 

management factors at play. The transfer of maternal immu-
noglobulins to the calf through the ingestion of colostrum 
(passive transfer) has long been known as a major factor in 
good neonatal health. Neonates of all farm animal species 
are born with low to absent antibody levels making inges-
tion and absorption of colostrum an essential foundation of 
health. Historically we have focused on the antibody portion 
of colostrum. However, it is an extremely complex fluid full of 
nutritional components along with various immune modula-
tors such as cytokines, interleukins, and lactoferrin. It has long 
been understood that calves with failure of passive transfer 
have increased morbidity and mortality. Some studies have 
also demonstrated decreased growth and production in both 
beef and dairy animals. 

In addition to an immune foundation, colostrum may also 
transmit disease. Some pathogens such as bovine leucosis vi-

rus (BLV) are found in the cellular fraction of colostrum from 
infected cows. Others such as Salmonella and Mycobacteium 
avium ssp. paratuberculosis (Johne's disease) can contaminate 
colostrum from cow feces. On dairies, improper handling of 
colostrum can lead to increased pathogen loads in colostrum 
increasingthe potential for bacterial infection.

Colostrum of animals infected with BLV will contain large 
amounts of neutralizing antibody as well as virus. When 

fed to the calf there is the potential for infection. However, 
most studies demonstrate a protective effect of maternal BLV 
antibodies in colostrum. There is also work suggesting that 
calves born to BLV positive dams may have a higher rate of 
seroconversion if given colostrum from a BLV negative cow 
that does not contain antibodies. Currently, work is under 
way at the University of Missouri examining the effect of co-

lostrum replacement products on the transmission of BLV in 
dairy calves.

Colostrum supplement and replacer products have been 
advocated when colostrum is unavailable or when trying 

to stop spread of infectious disease. It is clear that colostrum, 
plasma, and serum based replacer products have the capac-
ity to increase serum IgG in the calf to levels similar to that of 
animals that ingest maternal colostrum. New work at the Uni-
versity of Missouri has also shown that in addition to immuno-
globulins these products contain cellular immune modulators 
that are bioactive within the calf. It is important to recognize 
that these products are not created equally. Some of the plas-
ma, serum, or colostrum-derived products may require two 
feedings while milk- and whey-based products do not have 
enough immunoglobulin to provide adequate passive trans-
fer.  Research into the efficacy of replacer products to prevent 
morbidity and mortality as well as long-term production pa-
rameters is beginning to emerge. In one study, despite signifi-
cant failure of passive transfer in the replacer-fed calves there 
was no difference in morbidity, mortality, total days treated, 
or treatment costs in pre-weaned calves. Five-year follow-up 

MU Researchers Looking Into Colostrum
Replacement and Calf Health

By Dusty Nagy, DVM, PhD, DACVIM

continued on page 10
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on these animals showed no difference 
in risk of death or culling, lifetime milk 
yield, and breeding performance. This 
highlights the capacity of these products 
to serve as a viable alternative to colos-
trum in some settings. 

Recommendations for colostrum man-
agement should be tailored to each 

farm taking into account producer ca-
pabilities and outcome expectations. In 
beef herds, it is ideal to allow the calf to 
nurse the cow. In cases where the cow 

is unavailable to be nursed (death, bad 
attitude), or has no colostrum, a high 
quality replacer product should be fed to 
the calf. On dairy farms, cows should be 
milked as soon after parturition as possi-
ble to preserve colostrum quality. Calves 
should be fed a total of three to four li-
ters as soon after birth as possible. This 
can be administered as one or two feed-
ings, ideally completed within the first 
12 hours of life. Colostrum source can 
be fresh or frozen assuming it is of ap-
propriate quality and has been handled 
appropriately. Replacer products can be 

used when colostrum is not readily avail-
able or in herds where eliminating the 
use of maternal colostrum may aid in 
infectious disease control. Note that co-
lostrum supplements are different from 
replacers and only replacers should be 
used in cases where maternal colostrum 
is unavailable or not being utilized due 
to concerns about disease transmission. 
Replacer products generally need to 
be fed at two feedings 12 hours apart, 
and need to be mixed according to the 
manufacturer’s directions to achieve ad-
equate passive transfer.  

COLOSTRUM, continued

The health of dairy cows after giving birth plays a big factor 
in the quantity and quality of the milk the cows produce. 

Now, researchers at the University of Missouri have found that 
subclinical hypocalcemia, which is the condition of having low 
levels of calcium in the blood and occurs in many cows after 
giving birth, is related to higher levels of fat in the liver. John 
Middleton, a professor in the MU College of Veterinary Medi-
cine, says these higher levels of fat are often precursors to fu-
ture health problems in cows.

“We found that about 50 percent of dairy cows suffered sub-
clinical hypocalcemia and subsequent higher levels of fat in the 
liver after giving birth to their calves,” Middleton said. “These 
higher levels of fat in the liver are often tied to health problems 
in dairy cows, including increased risk for uterus and mammary 
infections as well as ketosis, which is a condition that results 
in the cows expending more energy than they are taking in 
through their diet. All of these conditions can decrease the 

amount of milk these dairy cows will produce.”

William Chamberlin who completed a Doctor of Veteri-
nary Medicine degree combined with Masters of Sci-

ence in Ruminant Nutrition was mentored by Dr. Middleton 
and Dr. Jim Spain, MU vice provost for undergraduate studies 
and professor of dairy nutrition in the MU College of Agricul-
ture, Food and Natural Resources.  Chamberlin and his men-
tors studied 100 dairy cows over two years to determine how 
subclinical hypocalcemia affected the health of the cows after 
they gave birth. Their study was published in the Journal of 
Dairy Science (http://www.sciencedirect.com/science/article/
pii/S0022030213006474) and was a featured article selected 
by the journal’s editor-in-chief in the November issue. Collabo-
rators on this study include: Gayle Johnson, a professor in the 
MU College of Veterinary Medicine; Mark Ellersieck, a research 
professor in the MU College of Agriculture, Food and Natural 
Resources; and Patrick Pithua, an assistant professor in the MU 
College of Veterinary Medicine.

The research was supported with Hatch funds, which also 
provided William Chamberlin’s stipend.  Hatch Act funds 

Low Levels of Blood Calcium in Dairy Cows 
May Affect Cow Health and Productivity
MU researchers suggest dietary calcium sup-
plements for dairy cows after giving birth

continued on page 11
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are provided for agricultural research on 
an annual basis to the State Agricultural 
Experiment Stations. These funds are 
distributed according to a statutory for-
mula. The scope of the agricultural re-
search which may be conducted under 
the Hatch Act is very broad.  It includes 
research on all aspects of agriculture, in-
cluding soil and water conservation and 
use; plant and animal production, pro-
tection, and health; processing, distribu-
tion, safety, marketing, and utilization of 
food and agricultural products; forestry, 
including range management and range 
products; multiple use of forest range-
lands, and urban forestry; aquaculture; 
home economics and family life; human 
nutrition; rural and community develop-
ment; sustainable agriculture; molecular 
biology; and biotechnology. Research 
may be conducted on problems of local, 
state, regional, or national concern.

Previous research at MU has found 
that calcium and energy metabolism 

also have a negative impact on cow 
fertility and reproduction. While the re-
searchers did not find any direct links to 
health problems, they say correlations 
with higher levels of fat in the liver call 
for further research into the health impli-
cations of low blood calcium levels.

Dairy cows begin producing milk af-
ter giving birth, and continue for 11 

to 12 months until they are “dried off” 
by a dairy farmer about 45-60 days be-

fore their next calving. To maximize the 
health of the cows and the amount of 
quality milk dairy cows produce, Middle-
ton recommends paying close attention 
to dietary management in the late dry/
early lactating period as well as provid-
ing supplemental sources of calcium 
during early lactation for cows at risk for 
subclinical hypocalcemia.

“Because our study suggests some po-
tential risks for health issues in dairy 
cows with subclinical hypocalcemia, it 
is important for dairy farmers to moni-
tor these levels in their cows,” Middle-
ton said. “For herds experiencing a high 

incidence of subclinical hypocalcemia 
around the time of calving, adding an-
ionic salts to their diets or providing cal-
cium solutions orally or by injection at 
the time of calving could be beneficial 
to their overall health and productivity.”

This research is an example of the Uni-
versity of Missouri’s highly collabora-

tive, interdisciplinary culture in the area 
of Food for the Future. Four key areas 
of collaborative strength that distinguish 
MU are collectively known as the Mizzou 
Advantage. The other three areas are 
Sustainable Energy, Media of the Future 
and One Health/One Medicine.

CALCIUM continued
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