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IMPLEMENTING PRODUCTION MANAGEMENT PROGRAMS IN YOUR PRACTICE 

Andrew P. Johnson, D.V.M. 
Seymour, WI 

In today's changing world of veterinary medicine, we find that traditional 

medicine programs are becoming less successful and that getting involved in the 

total herd management of a dairy operation has proven to be more successful. 

Total herd management programs are not only successful for the dairy farmer but 

also for the veterinarian. Increasing the veterinary services on a dairy farm 

proves beneficial to both the operator and the veterinarian. 

It is important that veterinarians see the need for change. I feel that the 

practices that do not change will fail. As I travel throughout the USA and 

Canada, I have seen this change occurring. Practices that have not changed are 

less busy and complaimng about "slow times." Practices that have. changed are, 

instead, reaping the benefits of this change and hiring new help. We can no 

longer judge our practice's success by the number of calls we make a day, but 

instead by the length of time we spend on each farm and get paid for that time. 

I remember that when I graduated from veterinary college we though! the 
~ 

ultimate in success would come when our practice had an 800 phone number. 

Now, I realize that success is when you can be busy and have an unlisted phone 
number. 

We need to look into the future and determine where our incomes will come 
from. We need to evaluate these opportunities and determine which have the 

greatest potential. I like to use a chart that I saw while attending a veterinary 
conference in North Carolina. You look at all programs as to their market share 
and their growth potential. The areas with good growth potential and good 
market share are called "stars." Those areas with good growth potential but 

questionable market share are called "question marks." Areas with low growth 

potential and good market share are called "cash cows." Areas with poor market 

potential and poor growth potential are called "dogs." When evaluating programs, 

one must determine into which area the program falls. Programs like mastitis 

control and heifer hustle are "stars." Nutrition and computer herd monitoring 

would be "question marks." Reproductive programs and drug dispensing are the 

"cash cows." Cleaning cows, trimming feet and treating milk fever are the 

"dogs." The best way to summarize this is to develop the "stars", investigate the 

"question marks", milk the "cash cows" and shoot the "dogs." 
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Several studies have indicated that the reason veterinary practices don't 

change is that they are too busy or have too many farms to service. 
Fortunately, this ~problem is very easy to remedy. The practice must either cu~ 

back on farm numbers or hire more help. When practices are so busy and do 

not have the time to change with the times, other people start doing thos~ 

things for their clients. It is sad, but true, that in many instances the reaso:q 
for the dairy farmers lack of success is the veterinarian. 

As we decide which programs to implement, it is important to desigri 
programs which are useful and needed by clients. It is always important to stop 

and listen to the needs of your clients. H we don't provide this need, you can 

be assured that someone else will. People like county agents, independent 
consultants or Extension people, will be there to provide these needs. You can't 
expect people to come pounding on your doors to request these programs. Mte~ 

!• 

all, we are really salesmen; the only thing we have to sell is ourselves. 

Other aspects o~ agribusiness are going to the farmer to market their 
programs. The veterinary profession needs to take this "cue", let people know 

what we have to offer and market it accordingly. We need to change our image 
and make the farmer realize that we can offer him the most up-to-date 

information in all areas of his operation independently of having something to 
sell. 

Recent data showed that our reproductive programs, which most of us called 
herd health, have had little impact on the industry. In the past 30 years, the 
average days open and the average calving interval of the industry has not 

changed. Granted, it may have been much worse without our programs, however, 

our contribution has been limited. Areas such as nutrition, mastitis control~ 

heifer rearing and housing have made significant changes in the dairy industry. 
These are areas in which we need to focus our attention. Dr. Jim Jarret has 
often made the comment that veterinary medicine used to be an area of mystery 
and mystic. Now, the mystery and mystic are gone and we are left in an 
unusual position if we haven't changed. 

When implementing new programs, it is important to remember that not 

every farmer is going to jump at the chance. If they don't want the program~ 

you can be assured that the program will fail. Take your best clients and start 

there. Don't think that you are going to take many of the poorest farmers and 

turn them into something they don't want to be. Dr. John Dahl has often .stated 

that we must concentrate our efforts on the dairy farmers that want our help 
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and essentially forget the farmer that isn't going to survive anyway. I like to 

introduce new ideas by planting a few seeds. I like to suggest several ideas and 

then leave it alone. The good farmer will often ask for more information 

immediately while others will often respond by the next visit. I am never afraid 

to do a small part of a new program free. This often is one of the best ways 

to get a farmer's reaction. Many successful practices often give a little more 

than they charge for. This is an excellent way to build a strong practice. 

One of the most important concepts that we must "get a handle on" is to 

identify all problem areas on a farm. We need to prioritize these problems and 

handle the most important ones first. 

Often, the programs we are currently using on a farm are toward the bottom 

of the priority list. It really doesn't make a great deal of sense to concentrate 

on somatic cell count when the average age of first calf heif~rs is over 30 

months. You must be able to target the troubles of the entire operation and . 

solve the most important ones first. 

The dairy industry has really made our jobs easier the past two years by . 

adding quality premiums to the milk prices. Now instead of utilizing our mastitis 

control skills on farms that are losing their market due to bad milk, we are 

instead being asked to help the farmer with somatic cell counts of 200,000 to 

300,000 get below the 100,000 level in order fo get the highest price for his 

shipped milk. It is absolutely necessary that someone in every practice be 

acquainted with mastitis control. At lease one person must be able to evaluate 
milking equipment, evaluate milking procedures and be able to handle the cow, 

her ''bugs" and her environment. 
Programs like "heifer hustle" are areas that we need to concentrate on. 

Heifers are the biggest cause of economic loss in most dairy operations. We can 

get involved in heifer management and show positive changes on that farm. By 

getting involved in heifer evaluation, you open the door to environment changes, 

nutrition, disease control and culling decisions. This is an area that needs our 

assistance and farmers are indeed interested in utilizing our knowledge. 

Many. practices have entered the field of nutrition. Many of the diseases we 

deal with on a daily basis are related to nutrition. I feel that a practice must 

get involved in nutrition whether from a role of ration evaluator or as a ration 

maker. I often start with a dry cow program and this will lead into many other 

areas of nutrition. Our calf programs have opened the doors for heifer growing 

programs. Your practice can either sell premixes or sell nothing but your 
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independent point-of-view. Whether you implement a program with the current ' 
feeding program or design your own, your involvement is critical. 

There are many new areas for us to explore in reproduction. The areas of 
selenium and vitamin E, milk progesterone testing, controlled prostaglandin 
programs and hom breeding programs are all areas of interest among dairy 
clientele. We need to be up to date on these areas so we can be an ipportant 
resource to our dairy client. Often the farmer asks us a question about a recent 
article and we have to shrug our shoulders and fail to give him the guidance 
they are seeking. 

. Record evaluation is another area where we all have to get involved. 
Whether you use computer programs or hand calculated programs, they are all 
useful. Records can often be the way to properly show the need for your new 
programs and at the same time point out losses that are occurring on that farm. 
Many dairy operations have no idea as to their real losses. I have struggled at 
trying to get a better handle on this part of my programs. The computer scares 
me. I feel totally inadequate when punching the keys. The hand method takes 
longer but you can accomplish the same thing. Sometimes you know the 
information better when you have done it by hand, but the computer will save 
time. Programs such as Vetcheck, DairyComp, and the AABP Herd Health 
Monitor are all designed to assist you in identifying the dairy operation's 
problems. Each of these programs has strong points and weak points, but each 
of you will find a particular program that meets your need. The country is 
headed for a computer revolution and we must be prepared to meet that 

C'\ challenge. 
"~'-"' ./ ""The veterinary profession can not forget it's need to properly diagnosis and 

i'. ~ 

./'treat disease; however, we also must change to meet the needs of our clients. A 
changing practice is a surviving practice. I am concerned that practices that 
wait too long will have others moving into their practice area to do those things 
that their clients have wanted them to do. I find the future of veterinary 
medicine to be a bright one, and hope that everyone else will be able to prosper 
as well. , 1 

I 
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Etiology, Occurrence, Clinical Signs and Therapy of 

Systemic Bovine Mastitis in Wisconsin 

Gary Jones, DVM 
1312 Butternut Parkway 
Marshfield, WI 54449 
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The microbiologic culture revealed the etiology of systemic mastitis in 145 

cows which occurred between Sept. 15, 1985 and Sept. 15, 1987 at Marshfield, WI 
to be Escherichia . coli 66 cases, Klebsiella spp. 3, Corynebacterium pyogenes 27, 
streptococci 21, staphylococci 20, yeasts 1, and no growth 7. Systemic mastitis 

occurred with equal frequency throughout the year; however, most cases seen in 
summer were caused by E. col~ whereas C. pyogenes occurred mostly in winter 

and spring, streptococci in fall, winter and spring, and staphylococci throughout • 
the year. C. pyogenes caused most cases that occurred during the dry period, 

but also caused mastitis during lactation. E. col4 C. pyogenes, streptococci and ~ 

staphylococci occurred with about equal frequency at freshening, whereas E. coli 

was the predominate cause in both early and late lactation. The period 10 days 
prior to and after parturition accounted for 27% of cases seen. Local and 

systemic clinical signs were similar for all the etiologies, except that C. pyogenes 
caused more (P<0.01) malodorous and purulent milk than other organisms and 
occurred more commonly in quarters with injured teats. Recovery was 
significantly (P<O.Ol) higher in cows with E. coli compared with other (Gram-
positive) infections. Cows with C. pyogenes infections frequently had quarters -
which ultimately ceased lactation. A few cows were recumbent at initiation of 
therapy and a few ere not eating 24 hours later, and yet, of these, 50% ~ 

recovered. Criteria such as season of year, stage of lactation, appearance of 

milk and udder, and appetite permitted the prediction of etiology with 77% 

accuracy. 

Jones & Ward, Mastitis Etiology Tue, Dec. 22, 1987 
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LAMENESS: TERMINOLOGY, ECONOMICS AND TYPES OF LAMENESS 

A. TERMINOLOGY 

A. DAVID WEAVER 
College of Veterinary Medicine, 
University of Missouri-Columbia 

Dairy herd lameness is primarily a problem of the digits of 

lactating cows. The relevant anatomical terminology of the digit is 

first briefly introduced. The front or cranial surface of the claw is 

termed dorsal, the rear is palmar (foreleg) or plantar (hindleg). The 

interdigital space is bounded by two axial surfaces, while digital abaxial 

surfaces are the outside aspects of the medial and lateral claws. For 

simplicity I will refer to sole, heel or bulb, and wall, with the 

intervening white line. The junction of the sole and heel is indistinct 

and is anatomically more dorsal or cranial than it appears from the 

surface. Further anatomical details will be given later in another 

paper (L. Mills). 

The dorsal angle refers to the angle between the dorsal wall and 

the bearing surface, which is primarily the wall and heel. 

B. ECONOMICS 

Every practitioner is aware of the economic importance of 

lameness. In terms of visits to individual cows, lameness ranks third 

to reproductive and mastitis problems. Yet the practitioner is likely 

only to see about a quarter of cows which become lame on clients' 

farms. The vast majority are noted by the farmer and may be left 

untreated, treated successfully, or perhaps unsuccessfully, whereupon 
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the veterinarian is then called in. 

The economic loss is due to six causes: 

1. reduced milk yield 

2. discarded antibiotic-contaminated milk 

3. prolongation of the calving-conception interval 

4. replacement of prematurely culled cows and_casualty slaughter 

animals 

5. veterinary fees 

6. extra labor costs 

Arbitrarily, a significant economic problem is likely to exist if 

15-20% or more of the dairy herd becomes lame some time each year. The 

practitioner may calculate that he sees only 5% of the herd lame during 

the year. The value of the herd records, e.g. the farm daybook, is 

obvious when the practitioner can only recall, from his visits, a few of 

the more complex cases. The daybook should identify the cow, affected 

leg, tentative diagnosis and treatment. Details should be entered till 

the cow is no longer lame. This information can form a better basis for 

appreciation of the economic loss, as well as indicating the general . 

direction of a herd investigation, treatment and possible prophylactic 

measures. Computer records of lameness, based on those published in 

this country, the Netherlands and the UK are currently inadequate for 

anything except a. general appreciation of a "problem lameness herd". 

C. TYPES OF LAMENESS 

Digital lameness is divided into two categories, 

1. problems primarily affecting the horny tissues (sole, heel, wall, 

white line), and 



• 

2. problems of the soft tissues (interdigital space, coronary band, 

skin of pastern). 

8 ~ 

Laminitis defies classification, as it involves both hard and soft 

tissues. 

The major problems of horn or hard tissues are: 

a. sole (solear) ulcer (Rusterholz) 

b. under-run heel horn (stable footrot, slurry heel) 

c. overgrown feet. 

Soft tissue digital diseases have tended to become relatively less 

important. In the last 30 years the apparent increase in lameness has 

been due to a relatively greater increase in diseases of the horny 

tissues and not to a reduction of interdigital problems. The major 

problems in the interdigital space are: 

a. interdigital necrobacillosis (recommended international term: 

Phlegmona interdigitalis) 

b. interdigital hyperplasia 

c. interdigital dermatitis. In the skin proximal to the coronary band: 

d. verrucose dermatitis and 

e. digital dermatitis are occasional problems. The last-named was 

first described in the 70s in ~taly, has not been seen in several other 

European countries, and has very recently been reported in the United 

Kingdom. 

The term footrot has been deliberately avoided. The noun may be 

appropriate in discussions with farmer clients but is too loose and 

vague for a veterinary context as there is no agreement as to its 

definition. 

Finally, in outlining types of lameness, let us remember that in 



dairy breeds: 

a. older cows are more often affected 

b. the hind limbs are involved more than the forelimbs, despite the 

greater weight (52:48) born by the forelimbs, and 

9 

c. the lateral claw is the site of more clinical problems than the 

medial. Elimination of lateral hind claw problems would reduce lameness 

very considerably. These introductory remarks indicate the scope and 

significance of the lame cow problem. Your own observations and 

experience will fit this general picture. 



LAMINITIS 

A. DAVID WEAVER l f.,'f\ -C..-{ f • 5 
College of Veterinary Medicine, 
University of Missouri7Columbia, Nlo 1 

Laminitis has become a fashionable diagnosis in dairy cow 

10 

lameness. Some fifteen years ago, Dutch colleagues vehemently denied the 

existence of this problem in their country. Nowadays they not only 

agree that it occurs, but they, along with some Scandinavians 

(Mortensen, Andersson, Nilsson), have been among the few critical 

observers of the clinical condition, and have also successfully 

reproduced laminitis in cattle. Let us pose a series of questions and 

attempt answers. 

1. Does laminitis really occur in dairy cattle? 

2. What is its cause? 

3. How can I diagnose laminitis? 

4. How do I treat it? 

5. Can laminitis be prevented? /{ 
~-'-"'~' ~'~-.. -~-··~·~ ............... .,~. " ~., ~ ...... M_......,,.. __ ,..,... .. ,,. ____ ,........, ....... ~~ ~·U-- H~-.. ~~---··---.. .. 

1. w:l..tfiou~t·>"(foubt, laminitis does occur in dairy cattle:~\ Laminitis is 
. •"""""~ ......... ., ·-···--- ·····----·-· _, ..... ···--··" -~ .. -... ~------- ., ...• ·-· .. ,, .... ____ ,,., .. , •.....•. --- .. ~--~----

an aseptic pododermatitis affecting the laminar and solar corium. It is 

used incorrectly as a diagnosis in many dairy cows which walk tenderly. 

The facts are hard to obtain. Several nutritional models have been 

developed to produce an acute laminitis, all based on ~ relatively high 

intake of concentrate feed which may or may not be grain, giving a high 

carbohydrate intake, while the protein concentration and total intake 

have remained within normal lfmits. 
JY 

The signs of acute laminitis are sudden in onset. The cow shows 

severe discomfort when standing or walking, is anorexic, reluctant ;to 
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the fetlock), and has warm claws tender to hoof pincers. Histological 

changes in the dermal laminae include edema, congestion, thrombosis and 

a loss of onychogenic (hornproducing) substance in the stratum 

germinativum and str. spinosum. Acute laminitis is an emergency and 

treatment (below) must be adopted quickly if a favorable response is to 

be obtained. ,r 
, Subacute laminitis is self-explanatory, but a newer phrase, 

{ tubclinical laminitis, requires explanation. An abnormal stance or gait 

is not evident, although inspection reveals horn changes including a 

generalized softening of the solear horn, which becomes yellowish and 

may have extensive areas of hemorrhage. Some cases show erythema and 

mild edema of the coronary band. The cause may be a more prolonged 

intake of high concentrate feedstuffs under unsatisfactory environmental 

and husband~y[conditions than a sudden insult to the cow's system. 
/ 

ChroniJTlaminitis has certain characteristic visible features, many 

being very similar to the horse. The dorsal angle is reduced from about 

55° (normal) to 35-45°, the dorsal wall surface may be concave, and 

invariably there are more or less obvious horizontal lines (growth 'rrest 

lines) extending around the entire circumference of the wall. Ther~ may 

also be more obvious deeper linear indentations. These lines are 

symmetrical in all eight claws. The coronary band is flaky and the 

perioplic sheen is lost. The sole tends to be dropped, and one result 

is an increased liability to solar bruising, manifested as areas of, 

hemorrhage. Their color is dark grey or black when long-standing or 

pink if recent or continuing. Some cases of acute and chronic laminitis 

have a tendency to develop solar ulcers some weeks or months later. 
,, 

Other complications of chronic laminitis develop slowly as a result of 

• 
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the uncontrolled claw deformity. Commonly the abaxial wall of the claw, 

particularly in the hind limb, overgrows to form a second sole. At the 

same time the position and shape of the underlying abaxial white line is 

altered, becoming wider, disrupted and a favorite site for entry of 

foreign material such as stones and gravel which work their way 

through an entrapped position between true sole and the overlying 

abaxial wall. Lesser degrees of disruption affect the axial wall. The 

existence of such problems in numerous claws makes control very 

< .. difficult. 

I r/~~:~~:·-~-h~."~;~-~;· ~i'i~~init'!sT~~-.~~~::> 
~---------·-·---·~--·····""''_ .... ~,..----·~-··"·"--·----'"~""""'"'···· 

As in many problems (for example environmental mastitis) it is :over-

optimistic to think that there is a single, simple cause of laminitis. 

Certainly some strains of dairy cattle (e.g. Holsteins) are genetically 

predisposed to laminitis. The key is the smaller than average angle of 

the dorsal wall which, with only a modest amount of claw overgrowth; 

becomes dangerously smaller still. This change results in a tendency 

for weight to be transferred increasingly onto the heels. A vicious 

cycle develops as the toe horn is still less likely to be worn away, 

leading to a longer pointed toe. McDaniel of North Carolina in speaking 

to the AABP has pointed out the reduced "survivability" of first calf 

heifers with a significantly smaller dorsal angle than normal. He 

agrees that such feet are predisposed to trouble throughout the cow's 

life and that laminitic incidents play a large part in the deterior~tion 

of claw shape in these cattle. Other reasons for the development of 

'laminitis have been recognized for many years. They include a tend.ency 

to feed large amounts of concentrate feed twice a day, often into a 

relatively empty rumen, permitting the development of a relative lactic 
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acidosis. A tendency to put point-of-calving heifers or cows into a 

confined area where exercise is very limited, and onto rough irregular 

concrete surfaces exacerbates the potential for laminitis. Many surveys 

show that laminitis is particularly common around calving time and for 

about four weeks postpartum. Ironically, in New Zealand laminitis tends 

to develop following extensive exercise to and from pastures for parlour 

milking. Under this system the forage is of such high quality that 

little concentrate is fed. Excessive exercise has been blamed in such 

her:~::r------~----·· __ _ __ _ ---· ; f 
. 3. How can I diagnose i~i~itis?"--J 
\__.__-----.....-..-_._ ... ~___......--------·-·>--~···--·--···-·----·--...-..-.,....~,....·-'' __ __ 

tf'' Acute laminitis: a sudden onset of laminitis is seen in 
( 

predisposed animals within one month of parturition under conditions of 

confinement and relative excess of concentrate feeding. The heifer or 

cow appears stiff, stays recumbent longer than expected, and walks with 

back arched. Erythema and possible slight edema is evident at the 

coronary band of all digits. The claws are hot and the digital pulse is 

appreciable. The cow is reluctant to raise a limb for palpation and 

exploratory hoof-paring. No evidence of digital sepsis or solar ulc.er 

is evident. After a few days, in those cases with a flat sole, pink 

hemorrhage indicative of bruising is seen. The sole is usually composed of 

relatively soft, slightly yellow horn which can be depressed by digital 

pressure. 

Subacute laminitis: less pronounced signs are seen than in acute 
• 

disease, it is not necessarily related to parturition, and may be an 

exacerbation,of the acute condition. ,r 
Subclin1~al laminitis: the solar horn is soft, yellow and may have 

extensive hemorrhages. Some cases have a widening of the white line and 
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a liability to impact debris there. A cow may present as a secondary 

penetration of the sole by a foreign body, which causes trouble only 

because the sole is thin and of poor quality. The primary problem has 

then been acute laminitis with soft horn production, excessive sole wear 

and a flat sole. J, 
! i 

Chronic lamiri:f.tis: characteristic signs include the shape of wall, 

the ridging and the flat sole wi~h possible overgrowth of the abaxial 

wall. Deviation of the distal phalanx, a consistent feature in equine 

chronic laminitis, is less pronounced and inconsistent in cattle. The 

reason is not known, but may be associated with the different anatomical 

relationship of the tip of the distal phalanx in the equine and bovine. 

4. How is laminitis treated? 

Acute laminitis requires intensive emergency treatment. The 

immediate aim is to get the cow moving. To this end she should receive 

flunixin meglumine (Banamine) to counter the endotoxic shock reaction 

resulting from the acidosis and rumenitis, corticosteroids, unless in 

advanced gestation, and possibly 500 gm magn~sium sulfate to purge the 

animal. If unwilling to stand, anecdotal evidence suggests that local 

anesthetic block of all four feet may make the animal mobile. The 

concentrate intake should be drastically reduced and the animal put onto 

soft bedding. Chronic laminitis requires foot trimming but it is often 

basically not correctable due to irreversible changes. Those cases of 

chronic laminitis which have deep horizontal rings may become lame as 

the distal strip of horn moves in a hinge-like fashion as the cow 

walks. It is advisable to trim off this distal horn at the earliest 

possible time rather than wait for it to break off. 

5. How is laminitis prevented in dairy cattle? 
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Laminitis is prevented by good husbandry. The increased size of 

dairying enterprises and the loss of t4e family dairy farmer with his or 

her attention to the individual has in some cases led to frustration of 

veterinarians in the attempts to improve management techniques. Several 

rules have been repeatedly reiterated in an attempt to avoid the rumen 

acidosis syndrome. 

All feeding changes should be made slowly. 

Dry cows should receive minimal amounts of concentrates (i.e. maximum 2 

lb. daily). 

Cows starting their lactation should have the concentrates increased 

slowly to lead to peak milk yield at about 5-6 weeks rather than the 

common aim of three weeks. There will be a significant saving in 

concentrates to compensate for the slight drop in total lactation yield. 

Concentrates should be fed in small amounts four times a day rather than 

in two feeds around milking time. 

Again, in an attempt to prevent the regular occurrence of a relative 

acidosis, cows should be encouraged to get back to roughage feed after 

concentrate consumption. 

Measures to increase saliva production by feeding of long-stemmed 

alfalfa will help. 

Addition of 1% (but not 3%) sodium bicarbonate in the concentrate will 

help to counter the incipient rumen acidosis. 

Systems which have a complete diet (as in Israel, but rarely seen ~n 

this country) will avoid the potential problems of acidosis. 

Cows should be given plenty of loafing space and exercise should be 

encouraged. In some places the location of feed bunks at opposite ends 

of a yard will help. Since freshly calved heifers appear to be at high 



} 

J 

j 

• 

16 

risk, they should be handled gently, should not be bullied by the older 

cows, and should have plenty of bunk space to feed. 

Experiments have shown that a high fiber diet (total roughage 

exceeding 33% of total intake) leads to less problems with clinical 

laminitis and a lower incidence of sole hemorrhages, indicative of 

subclinical laminitis, than a high concentrate diet (e.g. 11 kg compared 

with 3 kg daily concentrate intake). 

Many practitioners have observed herds with a poor usage of free 

stalls. Some premises have new concrete surfaces composed of a coarse 

type of aggregate. Cows are reluctant to move around freely on such 

surfaces. Sometimes, as explained by Cermak at the 1987 AABP meeting, 

cubicles may be new, uncomfortable, incorrect in dimensions, and too few 

for the herd size. Social rank may prevent heifers from using empty 

stalls. In one problem herd with laminitis, the replacement of wood 

shavings by straw bedding, lengthening the freestalls by moving the;head 

rail 7" forward, hoof trimming before housing in October, and once 

weekly use of a 5% formalin footbath, without any dietary changes, 

reduced the lameness rate from 40/44.cows lame in year 1 to 4/44 lame in 

year 2. 

In summary, the key to prevention is old-fashioned good husbandry 

and individual attention. 
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1. Interdigital Necrobacillosis 
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Any discussion of interdigital necrobacillosis as the cause of such 

soft tissue digital disease as ubiquitous "footrot" is often considered 

boring and therefore redundant. Yet what is known? Certainly John Berg 

on the Columbia-Missouri campus is the only veterinarian in this country 

actively pursuing research in this field, and he has been concerned with 

the beef cattle problem. The etiology of interdigital necrobacillosis 

is disputed, it is often misdiagnosed following interdigital foreign 

body penetration, drug treatment is debatable, and the value of 

footbaths as a prophylactic regime has been practically unrecognized, 

despite numerous textbook recommendations. 

ID necrobacillosis primarily affects the subcutaneous tissues, 

causing some spreading of the digits and within 24-48 hours a splitting 

of the superficial epithelium, skin sloughing and the characteristic 

smell of necrobacilli. The etiology involves both trauma and 

Fusobacterium necrophorum. John Berg believes in the importance of 

Bacteroides melaninogenicus as an essential contributary causal 

organism. Pathological changes include cellulitis and liquefactive 

necrobacillosis. Pus is not seen until deeper subcutaneous spread 

involves sensitive laminae, ligaments or joints. 
I 

Differential diagnosis of ID necrobacillosis includes most 

distal phalangeal fracture. Clearly a careful examination is 

essential. Most cattle practitioners will acknowledge that they have 
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sometimes overlooked a FB penetration, which has therefore been 

incorrectly treated as "footrot", and has unsurprisingly failed to 

respond to treatment. Many practitioners will have been called to 

"footrot" cases following non-response to farmer therapy, only to find 

the same FB etiology. 

ID necrobacillosis is treated with sulfonamides or antibiotics e~g.: 

a. Liquamycin 100 at 11 mg/kg bodyweight SID IM for 1-3 days; 

b. Penicillin G Procaine (150,000 IU/ml) at 5 ml/100 kg bodyweight SID 

SQ for 1-3 days; 

c. Sulfadimethoxine (Albon 40%) at 55 mg/kg bodyweight IV SID for 1-3 

days. 

Interdigital necrotic material should be removed by gauze sponges 

or hoof knife, and a local antibiotic or antiseptic spray applied to the 

cleansed surface. Bandaging is contra-indicated, as further sloughing 

skin is retained in situ. 

Multiple ID necrobacillosis cases should prompt exploration for a 

common environmental etiological agent such as rough roadways, gateways 

or stubble fields in the Fall. 

Footbaths are indicated in herd outbreaks of interdigital disease. 

Ideally a tandem system is best, incorporating a prewash of water 

followed by a 2.5% formalin (=1% formaldehyde) bath. This bath will 

remain bactericidal for about 800 cow passages so that one easy regime 

might be to put a 200 cow herd through at each milking on Tuesdays and 

Wednesdays, then draining and refilling with water for the next 5 days 

before repeating the formalin mixture. The maximum safe concentration 

is 5% formalin (2% formaldehyde), and 10% can produce severe skin 

irritation causing an iatrogenic herd lameness problem approaching 100% 
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incidence. 

Alternative footbath constituents include 10% copper sulfate and 

10% zinc sulfate. Copper sulfate presents potential problems of 

toxicity. Comparative efficacy studies in controlling interdigital 

disease with two or all three of these products have not been 

published. There is convincing evidence that formalin footbaths, if 

used regularly, do reduce the incidence of interdigital disease and 

lameness. Its efficacy as a therapeutic, rather than prophylactic 

regime, has hardly been studied. 

2. Interdigital Skin Hyperplasia 

In dairy cattle, unlike beef breeds, ID hyperplasia or "corns" tend 

to be isolated and sporadic. The mass comprises thickened skin, not 

simply an increase of interdigital fat. In dairy cows, as with most 

digital problems, the hind feet are more liable to hyperplasia, which is 

secondary to a previous insult such as a resolved digital sepsis in 

which there had been considerable interdigital and coronary swelling. 

_The hyperplasia is benign until rather large, when lameness results from 

infection (Fusobacterium) settling into abraded areas distally or into • 

necrotic surfaces contacting the axial walls where stones and debris ma~ 

impact. 

If bilaterally symmetrical in young dairy cattle an inherited 

condition is suspect. The predisposing factors then include an 

abnormally wide interdigital space, abaxial angulation of the midd+e and 

distal phalanges, and thick interdigital skin. 

Occasionally ID hyperplasia, despite its presence, is not the causa 

of a digital lameness, and all cases should have a careful examination 

to localize the site of pain which may, for example, prove to be a 
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result of traumatic perforation of the sole. 

Treatment of ID hyperplasia is simple resection of the entire skin 

fold, followed by scissors resection of the interdigital fat until it no 

longer protrudes through the skin :i,ncision. Skin resec-tion is 

accomplished by scalpel, electrocautery or debulking followed by 

cryosurgery. The wound is bandaged lightly except following 

cryosurgery, when the impending skin slough necessitates maintenance of 

an open wound. When the wound is wide, the toes may be advantageously 

wired together to reduce the space and to stabilize the wound edges. 

Interdigital dermatitis, verrucose dermatitis and digital 

dermatitis are three other soft tissue conditions. 

3. Interdigital dermatitis is a superficial necrobacillosis. It 

appears to be related to heel horn erosion (slurry heel, chronic 

footrot) in that many cows have both disease processes. ID dermatitis 

causes little or no lameness. Its etiology is not clear. It is 

hypothesized that bouts of chronic irritation under moist conditions in 

stanchion barns or free stalls are primary i~citing factors. The 

problem resolves when cattle are pastured. It is when the ID dermatitis 

spreads proximally and between the heel bulbs that heel horn changes 

become apparent. Pock marks develop, to be followed by deep oblique 

grooves along the parallel growth layers of heel horn. It is when these 

grooves entend into the sensitive laminae, or when foreign bodies wedge 

deep into these grooves that sudden lameness may be seen. Apart from F. 

necrophorum, the most commonly isolated organism has been Bacteroides 

nodosus. This organism, demonstrated to be an etiological agent in 

Europe, probably is an equally important component of the disease 

process in USA. 
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Control is by regular footbathing, better housing conditions, 

foot-trimming and culling of cow lines with low heels which predispose 

to ID dermatitis (and incidentally also to laminitis). 

4. Verrucose dermatitis is a florid manifestation of excessive 

irritation of skin at the skin-horn junction in the median plane just 

proximal to the heels and often proximal to the dorsal part of the 

interdigital space. It tends to be bilaterally symmetrical. 

Pathologically, the mass of filiform fronds found is a chronic 

proliferative dermatitis and hyperkeratosis. Lameness is mainly due to 

mechanical impedance caused by the masses. Control is by radical 

debulking and electrocautery of the larger masses followed by use of a 

topical antibiotic spray. Multiple cases should prompt a search for 

specific factors provoking chronic skin irritation. 

5. Digital dermatitis, the final example of soft tissue diseases, ~s 

mentioned as it is a so-called "new disease". First reported in 

Holstein cattle in the Po Valley of northern Italy, its very existe,nce 

was greeted with some skepticism. Since 1974 it has been reported from 

several other European countries including, within the last year, the 

UK. A superficial ulceration involves the skin bordering the perioplic. 

band above the heels. A white epithelial border and a surrounding area 

of proliferative dermatitis surround the lesion which appears to be 

contagious, affecting a large proportion of a herd and causing moderate 

lameness. It is treated by cleansing and applying a topical 

oxtetracycline spray and confining cows to dry housing. A rapid and 

complete recovery results. Recurrence has been reported. Prophyl~ctic

measures have not yet been devised. The condition of digital dermatitis 

has not been reported outside Europe. 

.. 
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A £ew comments on: 

wvETERIHARIAHS, DAIRY PRODUCERS 
and DOLLARSw 

Kurt Wohlgemuth 
Extension Veterinarian, HDSU 

Fargo, MD 58105 

A. PROFIT: First, last and only thing 

1. Dairy production is a business £or pro£it. 

2. WEconomics 101" 

When CD = cost o£ production 
and RS = return £rom sales 

Then, i£ RS > CP one has a pro£it, 
and i£ CP > RS one has a loss 

L.L. 

3. Most dairy producers perceive (and account> veterinarians 
and veterinary services as "cost o£ productionw. 

4. O£ten it appears that veterinarians either do not care or 
do little to change the dairy producer's perception (WMy 
vet costs me money">. 

B. PROFIT and health 

1. A dairy cow produces two products: 

- MILK 
- CALVES 

2. Pro£itability o£ dairy enterprise cannot be separated 
£rom herd health. 

3. The veterinarian has to act and be perceived as a HEALTH 
not disease> SPECIALIST. He/she must be viewed as an 
integral part o£ team which manages pro£itable production 
o£ mi~k and healthy calves. 

C. The health specialist: Characteristics 

1. Ability: - Technically sound, up-to-date 
- Versed in all aspects which a££ect health: 

Genetics 
Environment 
Nutrition 
In£ection 
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2. Availability/A££ability: 

•The customer is #1• 

3. Accountability: 

- Known also as "pro£essionalism" 
- Being unbiased 
- Getting paid £or knowledge 

4. "All-business" attitude: 

- Motivated by pro£its 
- Able to: 

a> De£ine and set targets 
b} Motivate clients and initiate changes 
c} Identi£y problems and root-out their cause<s> 
d> Chart progress and improvements 

D. PERCEPTION is REALITY 

1. How do your clients view you? 

2. How do you want your clients to view you? 

E. GREATER PROFITS FROM FEWER COWS 

Production (lb) 20,000 16,000 
per cow/year 

Return/cow to 1,000.00 333.00 
L, K & F ($) 

Ho. o:f cows needed to 25 75 
generate $25,000.00 
return to L, K & F 

Total milk 0.6 1.2 
herd/yr <Killion lbs) 

23 

14,000 

192.00 

130 

Dairy Sci. Dpt. U o£ Wise. 
<Dairy Herd, April 88, p. 8) 

F. CONCLUSION 

"The best way to solve problems in the production o:f 
anything is never to have them. n 

Phillip B. Crosby . 
("Quality Without Tears"> 



DIGITAL SEPSIS: ETIOLOGY AND CONTROL 

A. David Weaver~ ~R._c.~vs, 
College of Veterinary Medicine, 
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Digital sepsis involves several structures within the claw. These 

tissues include the distal phalanx, deep flexor tendon and associated 

sheath, navicular bone and bursa, and the distal interphalangeal joint. 

Anatomical relationships determine the first deep structure to become 

affected, as well as the subsequent direction of spread. 
't' 

Sepsis in the distal interph!langeal joint arises following deep 

foreign body penetration (e.g. nail) of the more dorsal part of the 

interdigital space or by simple extension of a deep interdigital 

necrobacillosis infection. From another direction the distal joint is 

liable to infection from a deep vertical septic sandcrack close to the 

coronary band adjacent to the extensor process of the distal phalanx. 
y~~/ 

Sepsis of the distal pB~lanx without early involvement of the joint 

space characteristically arises most frequently following septic 

laminitis at the sole-heel junction following a badly neglected sole 

ulcer. The ensuing route of infection is usually to the insertion of 

the deep flexor tendon, to the navicular bursa and navicular bone. 

Other cases of distal phalangeal sepsis (osteomyelitis) develop from 

foreign body penetration (nail) and inadequate early drainage from 

septic solar laminae. It usually takes several weeks before the 

osteomyelitis then spreads into the joint at which time much of the 

distal phalanx has been destroyed. ~ 

Sepsis of the navicular bone anA bursa may be considered together. 

The bursa lies between the deep flexor tendon, close to its insertion, 

and the navicular bone. Osteomyelitis of the distal phalanx causing 

'.~,.~,_,,....,_~~···-·"'~·"-'""''"'"'"'""'~-·-···-·- ... -
' 

f\ L l"·"" 'f ,., 



25 

rupture and separation of the deep flexor tendon is very liable to 

spread sepsis to the bursa and slowly to the navicular bone. Bursal 

sepsis, due to the proximal bursal pouch, soon results in extension of 

sepsis to the middle and proximal thirds of the middle phalanx and to 

the deep flexor tendon sheath, which can then act as a conduit to pass 

purulent synovial fluid proximally past the fetlock joint. Another 

route for navicular sepsis is from spread of a retro-bulbar abscess 

which, o~c~~ionally, occurs from direct penetration of the heel. 

DiJ~12is of the extent of deep sepsis often depends eventually on 

surgical exploration. Inspection for signs of a discharging sinus, 

exploration by a grooved director, careful use of hoof testers and 

radiography, if the cow can be brought to a clinic for further 

investigation and treatment, are the preliminary steps. Radiographs 

should be taken in two planes, and use of a non-screen interdigital film 

will give excellent details of the distal phalanx and some of the distal 

joint surface. 

Digital,sepsis may be grouped into three classes: 

1. 
~ \ ,;· 
I·(' . 

limited damage to deeper structures, e.g. localized osteomyelitis, 

which justifies local surgical intervention with retention of the digit 

(e.g. drainage of abscess beneath the sole and curettage of a localized 

area of phalangea+ osteomyelitis); 
~ 

2. extensive desJ;uction and sepsis not involving structures more 

proximal than the distal third of the proximal phalanx and therefore 

suitable for digi~al amputation; 
~~ 

3. more proximal sepsis with osteomyelitis very close to or in the 

fetlock joint, or with severe septic tenosynovitis proximal to the 

fetlock, in which amputation is contra-indicated and in which early 
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culling is indicated on both economic and humane grounds. 

Corynebacterium pyogenes can be recovered from over 80% of cases of 

deep digital sepsis. The antibiotics of choice are broad spectrum and 

include ampicillin and penicillin G. Adequate therapeutic blood levels 

should be maintained for 7-10 days. More important than systemic 

antibiotics in control of deep sepsis is the need for surgical 

decompression, drainage and copious lavage of the septic focus, unless, 

of course, effective drainage has already been established by natural 

means. Curettage with an angled sharp spoon, such as Frick's sharp 

curette, is helpful. The close relationship of the main structures 

involved in deep digital sepsis presents many problems. 

To reduce the pain, often the cause of a drastic reduction of feed 

intake and weight loss, phenylbutazone may be given at a rate of 8 

mg/kg bodyweight every second day. This regime has no effect on the 

disease process itself. 

Both on economic and humane grounds investigation and treatment 

should be initiated early. While this is required in problems of deep 

sepsis, it is also applicable to herd lameness problems, which require 

good records, keen and careful observation, and a willing spirit of 

cooperation on the part of farmer, dairyman, veterinarian and related 

professionals. 



BOVINE DIGITAL ANATOMY - A PRACTICAL REVIEW 

L.L. Mills 

Department of Veterinary Medicine and Surgery 

University of Missouri, Columbia 
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Introduction: 

Bovine digital disease may take a wide variety of forms, each 

dependent upon management, housing, diet and individual animal 

variation in age, weight, conformation and other concomitant disease. 

An understanding of the basic anatomy of the bovine digit can 

provide the practitioner with basis for diagnosis, treatment and 

prevention of many of the diverse forms of digital abnormalities he 

or she may encounter. 

Basic Anatomy 

Skeletal structures: 

Skeletal supporting structures of the bovine digits are the distal, 

middle and proximal phalanges, the proximal sesamoids (4/limb), which 

lie on the palmar or plantar aspect of the fetlock joints, and the 

distal sesamoids (navicular bones) which lie on the palmar(plantar 

aspect of each distal interphalangeal (coffin) joint. The proximal 

interphalangeal joints are also known as the pastern joints. 

Fibrous tissues: 

In the distal limb, support and stability of the joints and bones 

relies on ligaments and tendons. The distal phalanges are prevented 

from hyperextension by the ligaments of the distal sesamoid, and the 

deep digital flexor tendon, which inserts on the flexor tubercle of 

the distal phalanx of the third and fourth digits. ·A bursa lies 

between the deep digital flexor tendon and the navicular bone - this 

facilitates ease of movement. The extensor tendon inserts on the 

dorsal aspect of the distal phalanx. It provides some protec~ion for 

the underlying dorsal pouch of the distal interphalangeal joint. 
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Both the proximal and the distal interphalangeal joints have two 

collateral ligaments - the axial and the abaxial ligaments. The 

axial ligaments have an expecially important role, as they prevent 

splaying of the digits. 

Stability in the pastern joint is facilitated by the palmar/plantar 

ligaments, the superficial digital flexor tendon, which inserts on 

the middle phalanx, and the deep digital flexor tendon, which has 

close proximity to the joint. 

Three additional sets of ligaments are vital to prevention of 

digital splaying. The distal interdigital ligament or cruciate 

ligament of the digits is formed by two bands which connect the 

middle phalanx of one digit to the distal sesamoid of the other. • 

This ligament passes over the flexor tendons and helps to keep them 

in close proximity to the underlying bone. 

The proximal interdigital ligament unites the axial surfaces of the 

proximal phalanges. It is a very short, thick mass of fibrous 

tissue. The axial digital band courses from the proximal to the 

distal phalanx of each digit. 

The fetlock joint is supported and stabilized by collateral 

ligaments, interosseous (suspensory) ligaments, and the superficial 

and deep digital flexor tendons. 

THe interosseous ligament attaches proximally to the carpal/tarsal 

and the metacarpal/metatarsal bones. It extends to the four 

sesamoids. These tendons are actually muscles; which have evolved 

into fibrous tissue. The second half of the bovine "stay" or • 

standing support apparatus is the sesamoidean ligaments, which attach 

the sesamoids to each other and to the metacarpus/metatarsus and 
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proximal phalanges. 

Synovial structures: 

The capsule of the distal interphalangeal joint is common to.the 

navicular bone, the distal extremity of the middle phalanx, and the 

distal phalanx. For the most part, this joint is protected by the 

hoof wall, with three exceptions - the dorsal pouch, the 

palmar/plantar pouch, and the axial aspect of the joint capsule.These 

areas become quite important in the pathogenesis of septic arthritis 

of the distal interphalangeal joint, as will be discussed later. The 

pastern joint capsule does not communicate with structures other than 

the two phalanges. 

The fetlock joint capsule inserts on the internal face of the 

proximal sesamoids. There exist two joints, one for each digit. 

However, the joint capsules communicate on the palmar/plantar 

surface. This has an important effect on the outcome of ascending 

osteomyelitis, for the infection can remain contained to one digit 

only to the level of the fetlock, where the communicating capsule 

allows spread to the adjacent phalanx. Once this occurs, clinical 

improvement cannot be produced by amputation of the initially 

infected digit. 

The flexor and extensor tendons are encased in synovial sheaths 

which provide lubrication, protection and nutrition. 

Two synovial bursae cushion physical stresses placed on the digital 

region. One lies on the dorsal aspect of the fetlock joint, and the 

other lies between the navicular bone and the deep digital flexor 

tendon. 
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Nerves: 

In the forelimb, the dorsal aspect of the digital region is 

innervated by the radial and musculocutaneous nerves, which join, 

then branch to form the dorsal axial and abaxial nerves of the medial 

(III) digit, and the dorsal axial nerve of the lateral digit (digit 

IV). The dorsal abaxial nerve of the lateral digit (IV) is supplied 

by the ulnar nerve. The palmar aspect of the distal forelimb is 

innervated by the median and ulnar nerves. The palmar axial and 

abaxial nerves of the medial (III) digit and the palmar axial nerve 

of the lateral (IV) digit are derived from the median nerve. The 

median and ulnar nerves communicate above the level of the palmar 

abaxial nerve of the lateral (IV) digit. In the digits of the hind 

limb, the peroneal nerve supplies the four dorsal branches to the . 

axial and abaxial regions of the digits, and a fifth branch traverses 

the interdigital space to communicate with the plantar axial nerves 

of both digits. Plantar abaxial nerves are supplied by the tibial 

nerves. 

Even though this discussion of the digital nerves may seem overly 

detailed, it serves to emphasize the complexity of the innervation.of 

the digital region, and helps to explain the difficulty in achievi~g 

complete analgesia in the bovine digit via local infiltration. 

Vascular supply: 

In both the front and hind limbs, the main arterial blood supply to 

the digits is via two axial digital arteries. These continue 

distally to form the terminal arch within the distal phalanx. Venous 

return occurs through the large dorsal axial vein, the palmar/plantar 

axial vein and the medial and lateral digital veins. (Abaxial veins 
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of digits III and IV). 

The dorsal axial vein is more superficial than the arteries, and 

may be utilized for lidocaine administration and subsequent regional 

anesthesia production. 

Dermis and epidermis: 

The corium (dermis) is the highly vascular tissue that produces the 

horn of the hoof wall, sole, and bulb. Damage to the corium results 

in varying degrees of faulty horn production, and may be the 

etiologic basis for certain commonly recognized deformities. 

The digital horn or epidermis is comprised of keratinized 

epithelium. Its high tensile strength makes it well suited for 

weight bearing and protection of the delicate underlying structures. 

It is produced by the corium at a rate of approximately .5 

em/month. Because its content is largely proteinaceous, general 

catabolic states due to starvation or disease result in a much slower 

productin of horn. If this metabolic state is prolonged or severe, 

poor quality horn is produced and "arrest" lines in the hoof wall may 

occur. 

The periople is a thin, translucent layer of keratinized cells 

produced by the perioplic corium, which is situated at the coronary 

border of the hoof. This cell layer helps to retain moisture within 

the wall, and produces the "shine" of a healthy wall. 

Anatomically Correct Trimming of Digital Horn 

Athough veterinary practitioners are rarely responsible for routine 

hoof trimming of an entire herd, they are commonly required to deal 

with the results of incorrect trimming of digital horn. 

If veterinarians keep a few straightforward anatomic concepts in 
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mind, they can provide tactful suggestions to clients and hoof 

trimmers, and thus help to provide an important preventive medicine 

service. 

In the normal bovine, the weight bearing structures are the wall, 

and to a lesser extent, the bulb (heel). Many of the deleterious 

effects of trimming are created when the wall is trimmed flush with 

the sole, thereby producing contact between the sole and the ground. 

The occurrence of sole penetrations, bruising of the sole, sole 

ulcers and white line disease within two weeks to one month after a 

whole herd trimming should alert the practitioner to the possibility 

of iatrogenic digital disease. Examination of the bearing surface 

will reveal a flat, smooth sole, which often shows evidence of ~ 

bruising. 

The correct trimming sequence begins with the removal of wall horn, 

beginning at the 'bulb/wall margin, either axially or abaxially, and 

progressing around the "toe" to the other-bulb/wall junction a;rea. 

Relatively more wall is removed at the toe (distal dorsal wall) in 

order to produce approximately a 45 degree angle with the groupd. (A 

board can be intermittently placed against the bottom of the digit~ 

to provide a reference). The "uprightness" of the wall will depend, 

to a large extent, on client preference. Many show cattle are 

trimmed with almost a 90 degree angle between dorsal wall and ground. 

After trimming the wall, the excess sole should be pared out using a 

hoof knife or a tree scribe (a very useful tool). Intermittent 

pressure should be applied to the sole, and trimming should c~ase· 

when "give" is detected. 

After both digits are trimmed, my test of appropriate shape .is to 
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lay my hand, palm up, on the sole. My hand should have a slight cup 

in it if the sole and wall have been trimmed to correct proportions. 

A quick look at a cross section of the digital region helps to 

explain the dire consequences of weight bearing on the sole. Between 

the distal phalanx and the sole lies a highly vascular tissue ~ the 

corium of the sole. If pressure is constantly applied to the sole -

as in weightbearing - (particularly on concrete flooring) the 

underlying arteries and veins are compressed. The result is vascular 

compromise in the solear corium. Three degrees of severity result, 

depending upon duration of reduced vascular supply - reduced 

production of sole horn, no production of sole horn, and total 

avascular necrosis of certain areas in the sole. 

Only common sense is required to understand that traumatic 

penetrations to the sole are more frequent when it is improperly 

trimmed. If the palmar or plantar surface is concave, man~re q.nd 

feedstuffs make a small pack which protects the sole from sharp 

rocks, twigs, and other foreign objects. This cannot form or cling 

to a flat sole. 

The use of power sanders is discouraged, except for final touch-up 

and smoothing of the trimmed surfaces. Overuse produces heat, which 

may lead to friction induced laminitis. In addition, sanding of the 

external wall removes the periople, which acts as a barrier to. 

prevent excessive moisture loss from the digital horn • 

. Digital Anatomy, Conformation and Movement 

The old adage "no foot, no horse" is, unfortunately, true in regard 

to the bovine species. The genetic and acquired shape of the bovine 

digits has a marked effect on conformation and ease of movement. 
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Cowhocked conformation: 

Although all cows have hocks, not all cows are "cow hocked". The 
-

etiology of this conformational defect may be similar to the "chicken 

and the egg". In cows which are genetically disposed to the 

cowhocked stance - hocks held in close proximity with hooves at a 

wider placement - the digital horn of the lateral digits of both 

limbs is frequently longer than that on the medial digit. This tends 

to exacerbate the cowhocked stance. 

On the other hand, certain experts in digital disease have proposed 

that, due to the slightly larger amount of weight borne on the 

lateral vs. the medial hind claws in cattle, "overburdening" of this 

claw occurs. The proposed result is adoption of a cowhocked stance 

to relieve pressure from the uncomfortable digit. 

The treatment and prevention of this condition is the proper 

trimnuning of digital horn, which more evenly distributes weight 

r bearing between the digits. 

Claw deformities: 

Abnormalities in the shape of the digits, such as corkscrew claw or 

hypoplasia, may be heritable~ and the long term results of these 

deformities can reduce ease in movement for a cow, and in a bull, 

results in reduced breeding capacity. 

Corkscrew claw is a deformity of the digital horn in which the wall 

grows in a dorsal/medial spiral. Infrequently, the spiral may be in 

the opposite direction. It most commonly affects the lateral hind 

digit and the medial front digit. Positive diagnosis is made by ~ 

observing the aberrant growth in two planes - vertical and 

horizontal. This differentiates corkscrew claw from slipper foot, a 
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common sequelae to chronic laminitis. If more than one digit is 

affected, or if the defect appears before 18 months of age, a 

heritable cause should be suspected. 

Initially, movement of the animal is not restricted. However, if 

digital horn is not trimmed frequently, irreversible pathologic 

change may occur. Due to the stresses placed on the abaxial 

collateral ligaments and joint capsule of the distal interphalangeal 

joint, calcification and painful periosteal reactions develop. 

Prevention of this syndrome lies in frequent trimming of horn in 

affected cattle, and, on a more permanent basis, reducing the use of 

affected stock for breeding purposes. 

Digital hypoplasia is a heritable disorder. It usually affects the 

lateral digits, and has been most commonly recorded in the Charolais 

and Holstein breeds. This trait can predispose the adjacent digit to 

injury through inappropriate weight bearing. 

Interdigital hyperplasia (corns): 

Laxity of the distal interdigital (cruciate) ligaments and digital 

splaying is frequently correlated to the presence of development of 

interdigital hyperplasia, or "corns". Although interdigital 

hyperplasia may not be painful, all too often, painful stimuli are 

produced when weight is borne on the limb and the interdigital area 

is stretched due to spreading of the digits. 

A heritable basis for cruciate ligament laxity has been proposed, 

but not prove;n. Treatment by removal of painful "corns" and w;i.ring 

the toes together is recommended. However, the client should always 

be advised that interdigital hyperplasia frequently recurrs. 
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Anatomy and Sequelae to Penetration of the Digital Horn 

Penetration of the digital horn is probably a much more frequent 

occurrence than we realize, because, in many instances, these areas 

heal without complication, with or without our veterinary 

intervention. 

However, when penetration results in a more chronic or progressive 

lameness, underlying infection may involve deep structures and 

requires careful diagnosis and treatment to prevent progression of 

the pathology. 

Certain characteristics of the bovine digit help to explain the 

progression of sepsis following penetration or loss of epithelial 

integrity in the digital region. r 

The distal phalanx is encased in a non-distensible capsule - the 

hoof horn. Therefore, if penetration occurs and open communication 

is not maintained, inflammatory fluid collects within the capsule and 

bacterial proliferation is facilitated. Continued buildup of fluid 

within the capsule produces pressure and severe pain. Bacterial 

infection extends and affects more and more of the underlying 

structures. 

Pressure on the bearing surface forces fluid proximally, and 

draining tracts often occur at the coronary band - the first area 

where fluid under pressure can rupture through to the exterior. 

Therefore, when examining a cow with drainage at the coronary band, 

remember to check the sole. 

A system of zones was developed by members of the International • 

Symposium on Digital Disease in 1978. I have found it extremely 

useful in describing accurately the sites of digital disease. 
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Zones 1-5 describe the weight bearing surface and sole of the digit. 

Digital diseases which affect structures within Zone 1 include: white 

line disease (separation/sepsis at the white line) penetration of the 

sole, and fracture of the underlying distal phalanx. 

In the United Kingdom, white line disease is the most common form 

of digital sepsis. This relatively weak junction can be further 

weakened by a wet environment, overgrowth, laminitis or deformities. 

The shearing force created by contact between the hoof wall and 

ground, in combination with predisposing factors, produces the 

clinical disease. 

If treating this disease, drainage must be provided at the sole to 

prevent extension of sepsis to involve larger and larger portions of 

the corium. 

The apex of the distal phalanx lies deep to the apex of the sole. 

Although radiographs are required for definitive diagnosis, pain in 

response to pressure from hoof testers in this area is highly 

suggestive of fracture, especially in the absence of other obv~ous 

wounds or sepsis. 

Penetration of the sole in this area most commonly produces 

infection of the ·underlying corium. However, if unrelieved by. 

drainage of exudate, the process can extend to periostitis or 

osteomyelitis of the distal phalanx. 

Zones 2 and 3 are located on the abaxial and axial aspects of the 

sole, repectively. The sequel to puncture of the sole in either area 
I 

is similar to that of Zone 1, with the exception of location of 

pqssible draining tracts. 

Zone 4, the center of the sole, is the specific location for sole 
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ulcers. This condition occurs almost invariably in the lateral hind 

claw of housed cattle and results from localized damage to the 

corium. The damaged corium produces defective horn which rapidly 

wears away in a characte~istic circular pattern. The exposed corium 

responds by formation of granulation tissue and clinically detectable 

lameness soon follows. 

A deeper anatomical structure of significance is the insertion of 

the deep flexor tendon. Septic extension to this structure can 

result in rupture and osteomyelitis of the distal phalanx. 

It is interesting to note that various authors have treated and 

prevented this disease with corrective hoof trimming. 

Zone 5: This zone contains the base of the heel, or bulb. It i$ 

composed of soft, resilient horn which adapts it to its purpose in 

shock absorption. 

The most frequent cause of penetration of the heel - other than 

sharp foreign bodies - is heel erosion. This lesion manifests itself 

in deep fissures in the bulb with little to no concurrent lameness. 

However, the integrity of the epidermis is compromised, and 

penetration at this region may extend to involve tendon sheaths, the . 
navicular bone, and/or bursa and the distal interphalangeal joint. 

. 
if this condition is diagnosed, trimming of ragged bulbar horn and 

a drier environment can cause regression of the lesion. If lameness 

is detected in association with the disease, careful examination must 

be completed to detect tracts and location of penetration. A long, 

flexible wire or blunt probe can facilitate this. 

Zones 6-10: These zones comprise the abaxial external wall. Sand 

cracks, or vertical fissures, are frequently detected in these zones. 
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In many cases, sand cracks are merely disfiguring. However, they 

should always be cleaned and pared out, because infection of the 

laminar corium in these areas can lead to osteomyelitis of the dorsal 

distal phalanx. 

Wall cracks also may extend proximally to the level of the coronary 

band. If sepsis occurs at this proximal level, it can easily extend 

into the dorsal pouch of the distal interphalangeal joint, the 

extensor tendon sheath and/or can weaken the insertion of the 

extensor tendon on the distal phalanx. Abnormal findings in this 

area require quick attention and careful diagnosis to prevent 

permanent articular damage. 

Zones 11 and 12 - the axial hoof wall - are separated by the axial 

groove, a relatively weak junction between the axial wall and bulb. 

Interdigital trauma may affect this groove, and is of clinical 

concern because the distal interphalangeal joint is accessible to 

penetration at this site. 

Foot rot (interdigital necrobacillosis) is a cellulitis of th~ 

interdigital tissues. This infection, caused by Fusobacterium 

necrophorum and Bacteroides melanogenicus, may also extend to involve 

the distal interphalangeal joint and the middle and distal phal~nges. 

In many cases, no other penetrating wound or entry for sepsis is 

noted. Therefore, treatment of "foot rot" should be prompt, and if 

response is not noted within 2-3 days, debridement of interdigital 

tissues should be included as part of the treatment regime. 
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Anatomy and Regional Anesthesia 

By reviewing the nerve diagrams, injection sit~s for local 

anesthetic agents are clearly visualized. The following is a review 

of the most frequently used and practical injection sites. 

For interdigital anesthesia, anesthetic agent is injected deeply 

within the interdigital space, utilizing a 5-6" needle. The needle 

is directed alternately toward the axial side of each digit, and 

anesthetic agent is deposited liberally as the needle is withdrawn. 

This procedure should be completed with insertion of the needle in 

the dorsal interdigital space, and·in the palmar or plantar 

interdigital space. 

If one entire digit is to be blocked, for minor procedures, the • 

interdigital nerve block should be completed, and then a 3-4" line of 

anesthetic agent should be deposited on the abaxial aspect of the 

middle phalanx, to block the lateral digital nerves to the digit. 

For excellent regional anesthesia of the whole bovine digital area, 

the intravenous regional block may be utilized. After applica~ion of 

a tourniquet, 15-20 ml of 2% lidocaine without epinephrine is 

injected into a superficial vein. Any vein which is accessibl~ wil~ 

work. One that I frequently use is the large dorsal interdigital 

vein. Other useful, accesible veins are those that lie on the ,medial 

and lateral aspects of the proximal phalanges. After the proc~dure 

is completed, the tourniquet is removed and sensation returns to the 

digit. 

The method by which anesthesia is produced in the intravenous 

regional block has not been clarly explained. However, its 

effectiveness cannot be questioned, for it is in common use for 
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facilitating digital amputation. 

This understanding of digital anatomy and especially of the 

relative locations and adjacencies can be used in conjunction with 

observation, careful examination and history taking to provide an 

excellent and cost effective basis for diagnosis, treatment and 

prevention of bovine digital disease . 



Rx for Change in Food Animal Veterinary Practice 

AI Leman, DVM 
University of Minnesota 

I. Assumptions 
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A Producers want and will continue to want profitable veterinary service. 
They want you to: 
1. be co-responsible for farm success or failure 
2. share their ''burden of worry" 
3. compare them to other farms 
4. authenticate their "OK'ness" 
5. increase farm profit 

B. There will be fewer but larger .livestock farms 

C. There will be a growing shortage of food animal veterinarians in the 
upper Midwest 

D. Veterinary colleges will fall further behind in their preparation of 
graduates prepared to help increase farm profitability 

E. Practice will change at an accelerating rate 

II. Techniques for changing food animal practice 

A Veterinary support groups 
1. initiate a meeting of 6-8 peers for self-assessment 
2. encourage second medical opinions 

B. Producer support groups 
1. producers do not visit other farms 
2. producers need continuing education 
3. train farm managers 

C. Join the information age 
1. power resides with the best analyst. Be the best. 
2. DHI 
3. DairyCHAMP 
4. full circle records of production, cost and income 
5. does not require computer competency 
6. rank and compare farms 

D. Buy a livestock farm 
1. borrow money 
2. examine your veterinary service from owners standpoint 

E. Seek the best producers a clientele 
1. concentrate on making the best better 

F. Increasing farm profitability is your best medicine 
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1. profit = cost/unit x volume 
2. most dairy farms do not produce enough gross income 

G. Concentrate on production and lowering costs 
1. unlearn the germ theory of disease - most infectious diseases are 

secondary and opportunistic 
2. develop increasing caution about cause and effect relationships 
3. broad your disease control options 

a. nutrition 
b. ventilation 
c. genetic .resistance 
d. heteros1s 
e. all out production systems 
f. stopping vertical disease transmission 
g.. repopulation 
h increase farm security to disease vectors, 

H. Become a systems analyst 
1. "What are the major rate limiting factors to farm profitability?" 
2. "Which of these factors can be most easily changed?" 
3. "Which of these factors will respond most quickly to change?" 

· I. Develop the courage to say, "The best action in this case is to take no 
action." 

J. Become an advocate of animal welfare 

K Develop farm management training programs for hired staff.' Hire a 
professwnal farm manager on your veterinary staff. 

L. Develop para-medical skills 
1. Attend a feed sales training workshop 
2. Read widely outside of veterinary medicine 
3. Study farm management and financial skills 

a. risk assessment and management 
b. cash flow projection 
c. partial budgeting 

III.Challenges to veterinary colleges 

A. Squeeze current curriculum into three years and allow one year for 
specialization in one of three areas: 
1. molecular medicine 
2. individual animal medicine 
3. agricultural production and population medicine 

B. Provide role models for leading-edge production medicine 
1. permanent faculty 
2. adjunct faculty 

C. Modify the tenure system 
1. the resultant mediocrity is tolerable 
2. the resultant resistance to change is not 
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IV. Side effects of the Rx 

A Production medicine does not re<J.uire veterinary exclusive skills. There 
will be competition from other adVIsors. 

B. Production medicine will become more institutionalized. 

C. Problems of charging enough for knowledge and judgement. 



PROBLEMS AND OPPORTUNITIES IN DAIRY PRODUCTION MEDICINE 

Ken Nordlund, DVM 
Lake Region Veterinary Center, Ltd. 
112 N. Cascade 
Fergus Falls, MN 56537 

May 1, 1988 
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1+ 6nucTION MEDICINE PROGRAMS HAVE~ UP 

\ 

Dairy herd health programs have grown up in the last ten years. The 
concept has moved from that of a systematic reproduction program to a 
broad management assistance program that deals with nutrition, mastitis 
control, genetics, environment, parasite contol, vaccination schedules, 
and record analysis, as well as reproduction. Production medicine has 
become the most innovative and exciting segment of our profession. 

The concept has grown up. 

! DELIVERY OF PRODUCTION MEDICINE PROGRAMS HAS LAGGED 

Development of these programs within practices and delivery of the 
programs has lagged behind the concept. The primary stumbling blocks 
appear to be practice management issues: 

1. Inappropriate fee structures 
2. Exaggerated priority of sick cow services 
3. Inequitable time demands on production program veterinarians 

/~OLUTIONS TO THESE PROBLEMS ARE PRACTICE MANAGEMENT ISSUES 
\ 
"'-......... 

FEE STRUCTURES must be implemented to accomodate the consultive nature 
of production medicine programs. Fee structures that do not reward a 
veterinarian for providing the service will condemm the service to 
failure. 

Our traditional service to the individual sick animal conditions us 
to place a higher PRIORITY on any such call over management services. 
We postpone ration consultations because of displaced abomasum surgeries. 
We reschedule milking machine analyses because of dystocias. We ignore 
questions about management when the call book is full. With our own 
priority scheme, we define to our clients our view of what is important 
and what is not. In doing so, we condemm production medicine services to 
a secondary role and open the door to others who make them the priority. 

·------~-----------~----------~---------"'-··· ----- ---·· ~ ~ -- .. -.. .. ..,. l·------·•"':r---------~-------~---··o:::--····~-----
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Veterinarians who develop production medicine programs often find 
themselves in an inequitable work situation. Traditional practice is 
demanding, with stressful days and frequent nights and weekends on 
call to provide emergency services. With this in the background, a 
veterinarian may develop a production medicine service. Production 
services carry with them their own stresses and emergencies and as these 
services mature, the veterinarian finds himself doing DOUBLE DUTY. 
The production service veterinarian is expected to remain in the 
emergency rotations, yet the traditional service veterinarian is never 
expected to analyze a milk machine after hours or balance a ration. 

RESTRUCTURING TRADITIONAL PRACTICES 

Traditional practices could ~e restructured to overcome these hurdles. 
Everyone in the practice needs to distance himself from the situation 
and look for solutions that will position the practice on a sound basis 
for the future. 

Like other businesses, veterinary practices could establish distinct 
divisions: MEDICAL SERVICES and PRODUCTION SERVICES. The medical 
services division would include much of our traditional practice 
activities like disease diagnosis, therapy, surgery, and emergency 
services. The production services division would include routine 
reproductive programs, estrus synchronization programs, embryo transfer, 
mastitis control, milk machine analysis, nutrition management, 
genetic counseling, record analysis, and other production consulting. 

Some veterinarians would work exclusively in one division or the 
other, while others might serve mixed duties in each. 

Structuring a practice on this basis would remove the problems of 
emergency priority and double-duty and allow for the development of • 
on-time production services. 

CRITICAL MASS 

There needs to be an adequate market to justify development and 
maintainance of a service. In other words, there is a critical mass 
of clients to support a profitable service. As we look toward the 
future, we look at declining numbers of dairy cows and herds. We 
would do well to look to see if we can provide these services to a 
greater proportion of dairymen, and consider as well other potential • 
clients for these services. 
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Cows will become fewer and herds will become bigger. Managers will. 
seek more sophisticated consultation services. This is an attractive 
trend for suppliers of production medicine programs. 

We can also expand the market for production services beyond our 
dairyman client. We have other potential clients in the form of 
milk cooperatives, dairy equipment dealers, agricultural banks, 
legal firms, genetic markets, feed companies, and others. 

·r .......... "'""' 
\ I /MARKETING SERVICES TO NON-TRADITIONAL CLIENTS 
' l 

'--·-~-----······ 
Marketing is the current buzzword of the professions. The local dentist, 
optomitrist, physician, and c.hiropractor are all "marketing". And 
it appears that veterinarians are determined to market, too. The 
current fad of marketing approaches is amateur in my view. The current 
image of veterinary marketing is a shelf of cut-rate penicillin and 
a two-color newsletter. 

Marketing used to be an honorable process of recognizing a need or 
want and creating a service or product to meet it. It is on that basis 
that we approach allied groups. 

ISSUES IN PROVIDING SERVICES TO NON-TRADITIONAL CLIENTS 

We need to present information in FORMATS with which each group is 
familiar. For example, if we were to do a review of a loan for a 
bank, we need to forget our own professions' assumptions. We cannot 
communicate effectively by talking superficially in terms of dollars 
lost per day open. We need to become competent in a technique called 
PARTIAL BUDGET ANALYSIS. We need to make NPV as much a part of our 
jargon as BRSV. 

We need to be able to deliver in an ON-TIME appointment basis. We 
cannot beg excuse for a delayed report to a bank because of a tough 
calving in the night. It works sometimes with dairymen, but it does 
not fit within the reference frame of other businessmen. 

We need to be concerned with QUALITY CONTROL issues. If we provide 
services to members of a milk cooperative, the management wants to 
know that the services are uniform and repeatable. We have very 
little experience in setting up control monitors and testing methods 
in our traditional practice background. 

We need to maintain professional INTEGRITY. An especially insidious 
situation develops when veterinarians serve as expert witnesses on 
a regular basis in courtrooms. The attorneys who hire the expert 
witness seize and praise any findings or comments favorable to their 
client, and tend to politely ignore adverse findings. Most of us are 
eager to please and eventually there is a tendency to look for things 
that will please, rather than for things that are pertinent. 
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We need to respect a(REFERRAL just as if it had come from a colleague 
veterinarian. If a ·mH.ic4 ·machine dealer asks us to evaluate the 
milking machine and milking practices of a dairy with problems, the 
client is the milking machine dealer. If there are problems with the 
machine, he should be the first to be informed and the matter handled · 
gracefully so that he can satisfy and keep his client. 

Finally, we need to realize that "marketing consultants" tend to 
confuse our profession with salesmen. I believe that practices have 
to make a very basic choice between a SERVICE or a SALES emphasis, 
and the more a practice moves towards the sales side, the fewer 
opportunities there are for work with the emerging non-traditional 
clients of production medicine services. 
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Enteric Diseases in Dairy Calves 
james E. Collins DVM. PhD 

Minnesota Veterinary Diagnostic Laboratories 
College of Veterinary Medicine 

University of Minnesota 

I. Introduction. 
A. General comments. 
B. Major topics for discussion. 

1. Epidemiologic features of infectious enteric diseases in dairy calves, 
Minnesota Veterinary Diagnost~c Laboratories, 1987-88. 

2. Diagnosis of Cryptosporidiosis. 
3. Attaching effacing B.coli- an emerging enteropathogen that causes 

hemorrhagic colitis in calves. 
4. Improving your diagnostic success. 

II. Incidence. 
A. Infectious enteric diseases in calves, Minnesota Veterinary 

Diagnostic Laboratories - Table 1. 
l. Mixed infections. 
2. Age distributions. 

B. Antibiotic susceptibility profiles. 
1. B.coli- Table 2. 
2. Salmonella - Table 3. 

I I I. Cryptosporidiosis. 
A. Many excellent review articles are available- see reference list. 
B. Main points. 

1. Taxonomy. 
a. Protozoan - genus Cryptosporidiu.m . 
b. The number of species of cryptosporidia is controversial. 

2. Life Cycle. 
a. Many similarities to other enteric coccidia but also some 

important differences. 
1 ). Oocysts shed in the feces are sporulated and infectious at the 

time of excretion. 
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2 ). Cryptosporidia do not invade beyond the microvillous border 
of epithelial cells. 

3). Cryptosporidia oocysts are smaller than other coccidia- 4 to 5 
microns. 

4). Two types of oocysts. 
a). thin walled- excyst in the intestine before being excreted 

so infection persists until host's immune response clears. 
b). thick walled -highly resistant to disinfectants. 

5). Broad host range- poultry, cats, dogs, horses, swine, 
ruminants, primates. 

4. Clinical signs. 
a. Age incidence - one to three weeks. 
b. Moderate fever ( 103 to 104 F), rough hair coat, watery feces 

occasionally with flecks of blood. 
c. Low mortality in uncomplicated cases. 

5. Zoonotic Disease. 
a. Numerous cases of cryptosporidiosis in humans have been 

reported. 
b. Life threatening illness in immunocompromised persons. Also 

frequently infects humans with no history of immunodeficiency. 
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c. Animal handlers are at greater risk of contracting cryptosporidiosis 
than is the genera! public. 

6. Diagnosis. 
a. Histologic examination of intestinal mucosa from the ileum. 

1 ). Benefit--allows assessment of the relative importance of 
cryptosporidia as well as other enteropathogens in coinfections. 

2). Problem--autolysis of the gastrointestinal tract occurs rapidly 

after death. 
b. Cryptosporidia oocysts in fecal smears can be stained by various 

techniques such as the carbolfuchsin staining procedure- Table 4. 

1 ). Rapid, inexpensive. technically easy to perform. 
2 ). May be less sensitive than fecal flotation. 

3). Oocysts can be found in stained fecal smears and ileal 
scrapings after oocysts are no longer visible by histologic exam. 

c. Fecal flotation using Sheather's sugar solution. 
1 ). May be more sensitive. 

• 
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2 ). Yeast and debris may be confused with cryptosporidia. 
7. Treatment and prevention of cryptosporidiosis. 

a. No drugs are consistently safe or effective in eliminating infection. 
b. Destruction of oocysts is difficult. 

1 ). Infectivity reportedly is destroyed by exposure to household 
ammonia, 10~ formal saline, and freezing. 

c. Calves can be infected whether or not they have recieved colostrum. 
d. Severe illness associated with cryptosporidiosis in calves often 

results from poor management, poor nutrition, excessive use of 
medication or the presence of other enteric pathogens 

IV. Hemorrhaaic colitis in calves. 
A. Etiologic agent - "attaching effacing B.co/l'. 
B. Recent increase in the number of cases- an emerging disease? 
C. Strains of attaching effacing .E.w/iassociated with hemorrhagic colitis 

differ in several respects from enterotoxigenic strains of B. coli 
1. Affect older calves - greatest incidence is in dairy calves 1-3 

weeks of age. 
2. Infection frequently results in bloody diarrhea. 
3. Colonize the large intestine (enterotoxigenic .E.ro/icolonize the 

lower small intestine). 
4. Attach to and obliterate the microvillous brush border in the large 

intestine thus the name ... "attaching and effacing". 
S. Cause diarrhea by unknown mechanisms. 

a). Elaborate cytotoxins. 
b). Importance of cytotoxins in diarrheagenisis is unknow. 

6. Best means of diagnosis. 
a). Histopathologic examination of well-preserved large intestine, 

specifically the cecum and spiral colon. 
b). Cytotoxin assay on fecal supernatant. 
c). Bacterial culture followed by cytotoxin assay on culture 

supernatant. 
D. Epidemiology-calves infected by attaching effacing strains of .B.coD 

have been identified in eighteen herds from the northcentral United 
States. 
1. In all herds investigated to date, calf management practices 
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were considered poor. 
2. Potentially a zoonotic disease - similar serotypes of £coD( 05 and 

0111) cause hemorrhagic colitis in humans. 

V. Diagnosis of Infectious Enteric Diseases in Dairy Calves. 
A. General Comments. 

1. Diagnosis of infectious enteric diseases requires the examination of 
carefully selected specimens. 

2. Improper mailing/packaging of specimens greatly reduces 
diagnostic success. 

3. Formalin fixation of tissues is_critical to satisfactory histologic 
examination; intestine decomposes rapidly. 

4. An example of the minimum number of tissues to be selected 
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from calves with enteritis is given below. ... · 
a. Bacterial isolation- Locate the ileum (that portion of intestine 

attached to or just proximal to the ileocecal fold), and 
scrape the mucosa with a sterile swab; place swab in transport 
media. Submit ileum, mesenteric lymph node, and liver 
refrigerated. Note: Always package intestinal tissues 
~eparate from other organs. 

b. Direct electron microscopic detection of virus particles - Collect 
approximately 5 ml of feces or cecal/colon content in a leakproof 
container and refrigerate. If a delay of greater than 24 hours in . 
transit is expected, add two to three drops of 101 formalin to 
retard bacterial multiplication. This preserves the morphologic 
structure of coronaviruses. Note: Do not add excessive 
amounts of formalin because this interfers with the 
accuracy of the procedure. 

c. Histopathology - Remove 3 em segments from five areas of the 
intestine: duodenum, jejunum, ileum, cecum. spiral colon. and 
rectum. Flush the lumen of the segments with 10~ formalin, 
then immerse in formalin. Flushing removes intestinal conten~s 
thereby greatly reducing post mortem autolysis. Note: Do not 
ligate the intestinal segments. Also fix lung, liver, kidney. 
and mesenteric lymph node. 

d. Viral immunofluorescence and/or viral isolation (rota. corona, 
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and BVD viruses)- Remove 10 em long segments of jejunum. 
ileum. and colon. and place in a plastic bag. In a bag separate 
from intestine. submit unfixed lung, liver, spleen, and lymph 
node. Refrigerate. Do not freeze. 

e. Parasitology- Feces submitted for direct electron microscopy can 
also be used for cryptosporidia examinations. 

f. Identification of .B.ro/ipilus antigens -Prepare two air-dried 
impression smears of ileal mucosa on glass slides. One is for 
gram-staining, and the other is for detection of the K99 pilus 
antigen by immunofluorescence. 

g. Serum sample- For the measurement of serum immunoglobulins. 
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Table 1. INFECTIOUS ENTERIC DISEASES IN DIARRHEIC CALVES< 3 WEEKS OF AGE 
(MINNESOTA VETERINARY DIAGNOSTIC LABORATORIES, 1987) 

Etiologic Agent 

Cryptosporidium ~· 

Rotavirus 

Corona virus 

Escherichia coli 

Clostridium perfringens Type C 

Other 

No. of Accessions 

194 

157 

62 

50 
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Dr. James Collins 
University of Minnesota 

TABLE 2. ANTIBIOTIC SUSCEPTIBILITY TESTS FOR BOVINE ESCHERICHIA COLI 
I so 1 a tes, 1987 . --
(MINNESOTA VETERINARY DIAGNOSTIC LABORATORIES) 

Antibiotic No. Sensitive (%) Total 

Ampicillin 84 (48) 174 

C ep h a 1 o t h i n 298 (63) 473 

Erythromycin 5 (7) 70 

Gentamicin 413 (91) 456 

Kanamycin 85 (21) 408 

Pen i ci 11 in G 2 (3) 70 

Spectinomycin 222 (57) 393 

Tetracycline 81 (17) 472 

Trimethoprim sulfa 300 (73) 414 

Triple sulfa 125 ( 27) 471 
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TABLE 3. ANTIMICROBIAL SUSCEPTIBILITY TESTS FOR BOVINE SALMONELLA ISOLATES, 
1987. (MINNESOTA VETERINARY DIAGNOSTIC LABORATORIES) 

Antibiotic No. Sensitive ( %) Total 

Ampici 11 in 11 (61) 18 

Cephalothin 16 (89) 18 

Erythromycin 0 (0) 12 

Gentamicin 12 ( 100) 12 

Kanamycin 11 (61) 18 

Spectinomycin 12 ( 67) 18 

Tetracycline 7 (41) 17" 

Trimethoprim-sulfa 17 (94) 18 

Triple-sulfa 9 (50) 18 
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Dr. James Collins 
University of Minnesota 

Table 4. TECHNIQUE FOR DEMONSTRATION OF CRYPTOSPORIDIA IN FECAL SMEARS 

A. Carbolfuchsin Stain 

1. 

2 • 

3. 

Basic Fuchsin Solution 

a . 3 grams Basic Fuchsin 
b. 100 ml 95% ethyl alcohol 

5% phenol so 1 uti on 

a. 5 ml liquid phenol 
D • 95 ml distilled water 

Working Solution =Carbolfuchsin 

a. 10 ml of basic fuchsin solution (described above) into: 
100 ml of 5% phenol solution - described above. 

B. Staining Procedure 
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1. Place small amount of intestinal content (ileum) or feces on glass 
slide. 

2. Mix with a drop of carbolfuchsin stain- stir with toothpick. 

3. Smear out with another slide. 

4. Air dry quickly. 

5. Place immersion oil on smear and mount cover slip. 

6. Examine at 40X 

7. Cryptosporidia are small, nucleated and are refractile (do not 
take the stain) yeasts will stain. 
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Enzootic Bovine Leukosis Syndrome 

Alvin F. Weber 

Salient features: economic importance 
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Presently the term "enzootic bovine leukosis" (EBL) is used to indicate an 

infection in adult cattle with the bovine leukemia virus (BLV). There ar~ also 

the juvenile, calf thymic, and adult cutaneous forms of cattle leukosis (leuk

emia), which are grouped as "sporadic_ bovine leukosis". These three uncommon 

forms, which are not associated with the BLV, will not be considered here. 

Of those cattle which become infected with the BLV, approximately 5% develop 

lymphosarcoma. Approximately 30% of lymphosarcoma cases also develop 

lymphocytosis. The clinical condition develops usually in animals 4 years old 

or older, though infection with the BLV is believed to occur mostly when young 

stock are entered into the adult herd, 

Annual losses from EBL are estimated to be $1.6 million from milk 

production, $40.5 million from cattle replacement, $0.5 million for veterinary 

services, and $1.7 million from reduced foreign trade of semen and embryos. 

This does not include direct and indirect costs that at present cannot be 

estimated. 

The bovine leukemia virus: process of infect.ion 

The BLV consists of a glycoprotein capsule (gp 51), internal capsid· 

associated protein (p 24), a molecule of reverse transcriptase, and a core of 

ribose nucleic acid (RNA), the genetic information of the virus. ·The :BLV, a 

retrovirus, invades only B-Jymphocytes. Once inside the cell, its reverse 

transcriptase enzyme transcribes proviral DNA from the BLV-RNA template of viral 
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genetic information. The proviral DNA then becomes inserted (intercalated) into 

the host genome as double-stranded proviral DNA. 

The sites of intercalation of proviral DNA into the genome of host B-lympho

cytes may be many and varied. This may have a bearing on the kind and degree ~f 

immunologic activity an infected cell can mount in response to the BLV and other 

infections. During the clinical lymphosarcoma phase of EBL only 1 or 2 copies 

of the BLV-DNA provirus are said to be present at usually one site in B

lymphocytes. The significance of this difference has not been explained. 

Early during postinfection the BLV provirus transcribes BLV, which is then 

shed from the B-lymphocyte into the newly-infected animal's blood stream. This 

viremic stage, sa~d to exist approximately during days 4-14 postinfection, 

thereafter ceases to exist essentially completely due to the rise in BLV

antibody and non-immunoglobulin protein suppressors of virus production. 

However animals, once infected, remain seropositive to the BLV lifelong except 

occasionally during the periparturient period. Thus there must be a production 

somewhere in the body of at least gp 51 antigen of the BLV by the infected 

lymphocytes. The transcient seronegative condition is the result of a temp~rary 

immunosuppression. 

Signs and symptoms of EBL 

Typically, BLV-infection is first noted in cattle at the lymphosarcoma 

stage. Antemortem examination usually reveals enlarged prescapular, prefemoral, 

supramarnmary, or internal (pelvic region) lymph nodes. But veterinarians also 

report that occasionally the first sign of BLV infection in a herd is that ~ases 

do not respond as usual to specific the~apies for conditions such as the 

pnetimonias, mastitis, or other common infections. Also, in the course of our 

studies we have observed a number of such instances or where apparently healthy, 
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BLV-seropositive cows suddenly became acutely ill and died within 2-3 days, 

despite intensitive attempts at therapy. The cause of death in the acute cases 

appeared to be an ill-defined respiratory condition which did not affect other 

animals in the herd. These findings and those of others suggest that EBL may be 

a disease of greater economic importance than is ascribed to it on the basis of 

lymphosarcoma alone. 

Transmission 

It has been shown experimentally .that BLV infection occurs most likely 

through skin puncture. The injection of blood containing as few as 1000-2500 

lymphocytes from an infected animal has been shown to produce infection. The 

means by which natural transmission occurs is still unclear. Prenatal trans

mission data indicates that approximately 3-25% of calves born to BLV

seropositive dams are infected. Results of one study show that 80% of calves 

were infected at birth that were born to BLV-fnfected, lymphocytotic dams. 

It is generally accepted presently that contact transmission is the most 

common mode of transfers of BLV-infection. But results of studies on pQstnatal 

contact transmission are contradictory. lt appears that for contact trans

mission to occur, 1) infected donor animal must be also hematologically positive 

(i.e., lymphocytotic), and 2) the recipient animal must be in a stressed 

condition soon after infection. In our studies we have found that cultured 

lymphocytes of BLV-infected cows show a remarkable variation in virus expression 

(VE), i.e., capability to produce BLV. This may indicate that there is a 

genetic difference in response to BLV-infection among cattle, with only some 

becoming spreaders of the disease. Colostrum and/or milk are believed not to be 

an important mode of BLV-transmission. 

Transmission of BLV infection by natural service has not been studied 
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sufficiently to warrant a conciusion. Artificial insemination (AI) is not a 

mode of transmission. There is some data to suggest that the genetic pre-

disposition to BLV infection may be passed on in cattle. If so, the widespread 

use of semen by AI from bulls with such genetic backgrounds, i.e., herds of 

origin, needs to be considered. 

It is not known as to what role parasites and insects play in BLV 

transmission. We found no experimental evidence that the stable fly (Stomoxys 

calcitrans) is a vector. Though it is generally believed that only in tropical 

areas would vector transmission be an important mode, further studies of this 

mode are needed. 

Iatrogenic transmission is an important mode for the dissemination of the 

BLV, especially during castration, dehorning, and tattooing. It should be 

recalled that the injection of as few as 1000-2500 lymphocytes was found experi-

mentally to produce BLV infection in BLV-negative recipients. Earlier data also 

implicated the use of common bleeding needles in the transfer of BLV infection. 

The use of individual bleeding needles with the vacutainer method would appear 

to eliminate this latter source. Our experimental results and those of othe~s 

suggest that the use of common needles during vaccination is not an important 

• 
mode of BLV transmission. There is some question as to whether it is necessary 

to use individual obstetrical sleeves during palpation per rectum to avoid the 

transmission of this disease. Other factors in the transmission of BLV, such as 

the use of common nose-leads, have not been investigated. 

Diagnosis and prognosis 

The persistent lymphocytosis test, which is based on animal age-related 

blood lymphocyte number was used officially world-wide for nearly two decades to 

diagnose what came to be known as EBL. Following the discovery of the BLV, the 



serologic agar gell immunodiffusion (AGID) test was developed, and, since 1979 

has become recognized world-wide as the official test for this disease. 

Antigens for both p 24, an internal capsular viral protein, and gp 51, a viral 

capsular protein are included in test material available comnercially. It is 

interesting to note that, following the post-infection development of antibodies 

to the BLV, animals most always retain their antibody titers only to the gp 51 

glycoprotein capsular antigen. Does this mean that their BLV-infected B

lymphocytes do not or in some instances cannot produce BLV? If so, such animals 

would be infected, but relatively or essentially non-infectious. 

The lymphocytosis test, though originally very useful in herd eradication 

efforts in Europe, is relatively insensitive and requires 3 evaluations at 4 

month intervals for a diagnosis. The AGID test, though quite sensitive, 

accurate, and simple to perform, signifies only that an animal has developed 

antibody to the BLV. Our recent studies of BLV expression by cultured 

lymphocytes from infected cattle indicate that their lymphocytes show a wide 

range of virus expression (VE) with approximately one-third showing no VE. Also 

the data showed that lymphocytes of animals with lymphocytosis had high VE. 

This suggests that the use of the lymphocytosis test as a follow-up on cattle 

reacting to the AGID test could be a means of identifying animals most likely to 

be spreaders of the disease. 

As is well known the prognosis for animals with lymphosarcoma is grave. An 

unfavorable prognosis is justified for thos~ showing PL, though such animals 

often live and remain productive for considerable lengths of time. Their 

potential as spreaders of the disease, however, warrants prompt removal from the 

herd by isolation or slaughter. Animals reacting positively to the AGID test, 

but not developing PL may live indefinitely. The prognosis for such animals may 
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or may not be favorable, depending on their genetic background. The presence of 

a small percentage (e.g., less than 5%) of BLV-infected animals in a closed herd 

also is a favorable sign. A herd history or herd-of-origin history of the 

prevalence rate of BLV infection is therefore valuable information to have in 

rel~tion to prognosis for the BLV-infected, hematologically negative animal. 

Control measures 

In the absence of state and federal eradication programs such, as the test 

and slaughter program in effect for nearly 30 years in Europe, individual cattle 

breeders are unfortunately left to their own devices. The test and segregation 

approach appears to be appealing only to owners of very large herds where 

sufficient alternate animal housing facilities are available. The average 

Midwest dairy or beef breeder ~ho lacks this option can begin to effect 2 

control of the spread of BLV infection in at least two ways. First, any animals 

purchased or bulls used by natural service should be from herds with a clean BLV 

history. Second, in concert with, and the advice of the local veterinarian, all 

manners of animal intervention for handling, assists at birth, therapy, nr 

prophylaxis should be done so as to avoid the transfer of blood between animals. 

Additionally, when there is an indication that there may be EBL infection in a 

herd, it would be wise to have the entire adult herd tested by means of the AGIO 

test. If economically possible it would be advisable to have a lymphocytosis 

test done on all reactors. 

The transfer of embryos from high pedigree BLV-infected cows to uninfected . 
recipients has been shown experimentally to be an effective means to aid in the 

eradication of BLV-infection from a herd while preserving valuable blood lines. 

Immunoprevention (vaccination) 

The ideal solution to the EBL problem would appear to be the development of 
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an effective BLV vaccine. However, the demand is for an effective product which 

would not by virtue of the presence of antibody, confuse vaccination immunity 

with natural infection with the BLV. Also, the vaccine should be devoid of any 

immunosuppressive reactivity. Based on the nature of BLV infection itself, and 

these restrictions, a vaccine for the prevention of BLV spread probably will not 

be available in the foreseeable future. 
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SPLINTING FRACTURES OF THE LOWER LIMBS OF CALVES 

Gene R. Kind, DVM 
Kind Veterinary Clinic 

St. Peter, MN 
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The catalyst for my writing on this topic started from a recent continuing 

education meeting. An orthopedic surgeon presented a very comprehensive talk 

on' surgical fixation for calves with limb fractures. Unfortunately, those of us in 

the field usually don't have the equipment, time, expertise, facilities or willing 

clients to be able to tackle the extensive and expensive procedures that were 

offered "for use in the field." In this presentation, I would like to discuss the 

way we handle these fractures in our practice. 

I have tried several methods of fixation to correct these fractures. About ~ 

twenty years ago I became discouraged with the cost, time and result of 

splinting lower leg fractures. These are multiplied when you also consider the ' 

relatively low value of the animal. I decided to modify some of the techniques 

and procedures that I encountered. Even with the advent of newer casting 

materials, the old stand-by has continued to work fine. Possibly its only flaw 

may lie in that it is TOO simple. 

Most of the fractures we encounter are found in neonates caused by three 

major problems: 

1) Dam stepping on the legs. 

2) Improper calf pulling techniques. 

3) Calves' foot caught in poorly designed calving area or calf pens. 

This technique has worked well, even in calves weighing up to 400#. It also was 

used successfully on a contaminated compound fracture because of its ease of 

replacement. 

Materials needed: 

1) One or two lath. 

2) 1 # roll of non-sterile cotton. 

3) 2"-3" roll of gauze or stretch gauze. 

4) 1"-2" wide roll of Zonas porus tape (1-2 rolls). 

5) Rompun for sedation. 
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6) A saw for cutting the lath. 
The procedure should start with mild sedation to keep the calf still for about 15 

minutes. Rompun IV (.25cc of 20 mg/cc) works well for this. Then prepare 

strips of porus tape to place along the length of the leg. They should be about 

three feet long and extend beyond the hoof about one foot. These ends will be 

used to put traction on the leg during splinting and hold the splint up after 

completion. You can put 2-4 strips on the leg. The larger the calf, the more 

strips you will need to hold up the splint. 

The leg is then padded with about a one inch thickness of cotton. The low 

spots should be filled in slightly to help eliminate some of the contours of the 

leg. Padding should be sufficient to eliminate constrictors of the limb and 

compression points. The cotton is then wrapped with the gauze. There should 

be plenty of pressure applied here to hold the padding firm. As you are 

completing the first layer of gauze, pull the traction tapes back proximal so they 

can be incorporated into the remaining layers of gauze. This will serve to hold 

the splint from slipping off the leg. 

Lath are cut for use as support for the splint. These can be cut or merely 

snapped clean to the proper length. These extend to the elbow on the front leg 

and to the hock on the rear. They are placed on four surfaces of the leg for 

best support. Finally, they are taped in place with adhesive tape. This can be 

the most trying part of the procedure. Because of the bulkiness of leg, pad, and 

lath you will need about six hands to hold all in place. This is a time where 
extra help is nice to complete a good job. 

Mtercare is merely common sense. Keep the calf alone in a clean, dry pen. 

Gentle assistance standing might be necessary the first day. Mter that, they 

pick up quickly and move about quite freely. If the padding or tape appear 

loose, merely add more tape for compression and holding. 

On a few heavier animals we have used PVC plumbing pipe for support. The 

padding method is similar, but instead of lath, we used PVC pipe cut 

longitudinally. A pipe three inches in diameter works well as a splint on the 

cranial surface of the leg. Thus far we have only used it on hind limbs with 

fairly good success. 
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On young calves, the splint can be removed in about four weeks if the 

healing is completed. Again, an advantage seen from this splint type is that it 

is loose enough to not impair circulation and healing. The calf can also do some 

growing during this time and not require another splinting from elongation of 

the long bones. 

In conclusion, we feel we are doing a good service to our clients by offering 

a good salvage for an animal that they were probably. convinced should be 

destroyed. It is not something that is overly expensive for the client. It is 
' 

something you have the expertise to do and the materials readily on hand. 

It also gives you a feeling of satisfaction when you go to the farm to do 

some routine work and the farmer points out a cow with a slight angle to her 4 

leg. He has to mention again that, "You know Doc, when you set that leg, we 

figured to just get her to veal. Now she's on her 5th lactation." 



ANIMAL RESEARCH - A LOOK AT THE FUTURE 

R.D. Goodrich, "PAt1, 
M.._t University of Minnesota, St. Paul 

1 1 W\ , 

Thanks to efforts of the many researchers and extension specialists 

who have provided livestock producers with the latest information, 

livestock production in the United States has become highly productive 

and efficient. The ability of U.S. farms and ranches to provide con-

sumers with plentiful quantities of highly nutritious food at a low 

cost is a success story that many ·other countries are currently 

attempting to duplicate. This miracle of success had its beginnings 

with the act of Congress that established the Land Grant colleges. 

This far-sighted legislation laid the framework for a research and 

education system that provided the necessary ingredients for the deve-

lopment of the present day animal industry. r. ..... ,=~ 
b · ;>_.o,e''~mprovements in Produc ti vi ty and Efficiency 

""-~•••~"'""'""~··--····~'w 

Presented in table 1 are data that vividly illustrate improvements in 

productivity and efficiency that have occurred in 1 i vestock production 

since 1925. During the period since 1925, egg production per hen has 

increased 107%, daily gain of broilers has increased from 12 to 33 g 

and daily gain of turkeys has increased from 25 to 63 g. During the 

period from 1925 to 1975, feed per unit of poultry production has b,een 

cut nearly in half. 

Similar improvements in efficiency have occurred in the production of 

red meat and milk -- amounts of these products produced per breeding 

female more than doubled (except for hogs) during the period from 1925 
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Also listed in table 1 are levels of production that are attainable 

using ,technology available in 1987. These data further illustrate 
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tremendous ,,productivity that is possible because of advances in animal 

management, nutrition, genetics, reproduction and health. 

Table 1. Productivity Gains in Livestock Productiona. 

Ani rna 1 
Item 

,' Laying hens 
Egg/hen/yr 
Feed/dozen eggs, lb 

Broiler chickens 
Age at market, weeks 
Weight at market, lb 
Feed/lb gain, lb 

Turkeys 
Age at market, weeks 
Weight at market, lb 
Feed/lb gain, lb 

Dairy 
Milk/breeding 

female/yr, lb 

Beef 
Live beef/breeding 
female/yr, .lb 

Swine 
Live pigs/breeding 
femal e/yr, 1 b 

Sheep 
Live lamb/breeding 
female/yr, lb 

1925 

112 
8.U 

15.0 
2.8 
4.0 

34 
13.0 
5.5 

4,189 

220 

1,600 

60 

1950 

174 
5.8 

12.U 
3.1 
3.3 

24 
18.6 
4.5 

5,313 

310 

2,430 

90 

acAST (1980}. Foods from animals. Report No. 82. 

1975 

232 
4.2 

7.5 
3.8 
2.1 

19 
18.4 
3.1 

10,500 

482 

2,850 

130 

bproductivity attainable with reasonable application of technology 

available in 1987. Values provided by author of the present paper. 

( 

q 
Attainable 
productionb 

260 
3.8 

7.0. 
4.2 
2.0 

18 
19 
2.8 

19,000 

. 
900 

4,000 

240 
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Nu~~ition. 

Reasons for Improved Efficiency and Productivity 

i 
Improved nutrition and feeding systems have been major 

\"- -------- . ---factors 1n improving livestock productivity. Some of the major 

nutrition advances are: 

a. discovery of vitamins 

b. knowledge of ruminal nitrogen met~bolism 

c. knowledge of mineral requirements 

d. development of accurate energy systems 

e. complete knowledge of feed composition 

f. development of practical feeding systems 

g. knowledg~ of effects of feed processing 

h. general use of balanced and least cost rations 

i. well trained industry nutritionists 
\. 

-\'/ j. knowledge of ami no acid requirements 

\\Genetics. Today' s animals have much greater genetic potential for 
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production than those of 50 to 75 years ago. A few of the deve

lopments that have led to the genetic improvement of livestock are: 

a. development of quantitative genetic theory 

1. most traits controlled by multiple genes 

2. concept of genetic variance 

3. concept of heritability 

b. development of selection and mating systems 

c. DHI 

d. sire rankings (breeding value) 

e. knowledge of crossbreeding 

\ 
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Reprbduction. No list of advances in livestock production would 

be complete without consideration of reproduction. Major advances 

include: 

a. artificial insemination 

b. frozen semen 

c. national breeding organizations 

d. super ovulation and embryo transfer 
~ 
j;/ 

ManaJe~nt. A large part of the productivity of livestock is due 

to improvements in animal management. 

a. Improved housing and facilities 

b. record systems and their use 

c. waste management 

d. development of effective vaccines, 

e. potent antibiotics 

f. availability of veterinarians 

g. effective anthelmintics 

h. sanitation of livestock and milk handling facilities 

i. control of mastitis 

j. replacement heifer raising programs 

k. environmental control (1 i ght, temperature) 

Thus, a multitude of factors have helped shape today' s animal agri

culture and make it a highly efficient system. It would be difficult, 

to determine which of the above i terns have had the greatest impact on 

milk production. All of them have been important. 
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challenges will have a dramatic effect on the future of livestock pro-

duction. J 

Diet-hea1th. Consumers are constantly told that animal products 

contain too much fat, are high in saturated fatty acids, are high in 

cholesterol and contain too many calories. Animal products are 

claimed to lead to heart problems, cancer and obesity. As far as its 

impact on consumers is concerned, the truth may not be of major con-

cern. If people are told frequently that consumption of a given food 

is a risk to their health and life, they're likely to change their 

eating habits. Someone once said that a rumor finds its way around 

the world while a fact is still getting its shoes on. Has this hap

pened in regard to animal foods? Has consumer demand for animal foods 

weakened because of these claims? Does commodity advertising counter 

these claims? Will tailor-made animal products increase the demand 

for foods based on animal products? Answers to these questions will 

have a major effect on our animal industry. 

Over produ~~on. Improved technology has resulted in an agri

cultural production system that is highly productive-- given the 

economic incentive we could produce much more food than currently. 

In fact, over produGtion frequently results in low prices and eco

nomic stress for U.S. farmers. This author doubts if projected 

increases in world population will solve the productivity- consump

tion dilemma in the U.S. Thus, in the near future it is likely that 

we will continue to have cyclic changes in prices received by farmers. 
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Animal welfare. The concern by well '-meaning, but frequently naive , 1 

groups for the well-being of farm animals may result in restrictions 

that impact on animal productivity. It is possible that legislative 

regulations will influence our ability to conduct much needed research 

and may reduce the efficiency of livestock production. The outcome 

of animal welfare concerns will surely have an impact on animal 

, agriculture. 
j,.· p Energy supply. Fossil fuels are p'resently in adequate supply. But;· 

how long will this supply last? Coal is apparently abundant, while 

petroleum reserves are 1 imi ted. The ability of engineers and farmers 

to adjust to reduced supplies and increased cost~ in the long term, 

for energy wi 11 have a big influence on the abi 1 i ty of the U.S. to 

maintain its agricultural productivity. If high cost energy results 

in reduced land in grain crops or to lower yields, diets of farm 

animals may change from those based largely on grains to diets based 

on forages. Thus, energy supply alone may result in greatly reduced 

productivity of animals and to changes in dominant species. 

·,y Chemicals in food. Chemicals and drugs are used in the production, 

of both crops and livestock and are added to processed food for a 

variety of reasons. Many people have expressed concern over the use 

of antibiotics, growth promotants, insecticides and a variety of other 

materiais that are introduced to animals through their feed. We are 

likely to see increased restrictions on the use of antibiotics and 

growth promotants. Alternative production systems will need to be 

developed if this occurs, but in any event, the productivity of 

animals will likely decline. 
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Water supply. In the long term, water supply (reduced irrigation) 

will likely have a limiting effect on crop production. When this 

occurs, grain production will decline and animal diets will shift to 

a greater dependence on forages. 

!lsoi 1 conversation. The need to preserve our soi 1 resources for future 
\ 

generations may result in legislation or incentives that limit row 
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crop production on marginal land. Such actions may result in increased 

cost of grain-- another factor that would change diets and productivity 

of animals. ! () 
fyJ;"""' 

The Future 

~Despite the general lack of clarity of crystal balls, the following 

list is offered as one view of what the future may hold for animal 

agriculture. 
t/ ,1 ' ----~-~· -

~'-'//~"fhe industry 
( __ 

a. fewer, larger farms 

b. continued low margins 

c. increased focus on total system analyses 

d. increased use of computers for business and animal management 

e. increased control of drugs 

f. more labor saving robotics 

g. many more consultants 

h. extension --the average farmers consultant 

Nutrition 

a. rapid (in field) feed analyses 

b. improved nutrient availability 

c. improved feed efficiencies 
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d. predigested feeds to allow feeding of crop residues to nonruminants 

e. increased use of premixes 

f. all feeds analysed 

g. diets formula ted to meet requirements -- no 11 safety 11 factors 

a. selection for disease resistance 

b. selection for true improvement in feed efficiency 

c. selection for higher quality animal products 

d. the age of molecular genetics 

Animal products 

a. closer attention to demands of consumers 

b. lower fat content of animal products 

c. eggs with less cholesterol 

d. new animal food products 

e. more fish farrrring 

Reproduction 

a. an exciting field 

b. improved embryo freezing 

c. freezing of sperm from all species 

d. maturation of ova from ovaries 

e. in vitro fertilization 

f. embryo cloning 

g. sexing of embryos 

h. sex management 

i. a few super females 

j. more offspring per female 

k. two lamb crops per year 



a. monoclonal antibodies 

b. dip stick detection systems 

c. more effective vaccines 

general control of major infectious diseases 

a. regulation of growth 

1. slowed protein turnover 

2. small females, offspring regulated for rapid growth 

3. nutrients repartitioned from fat to muscle 

4. control of muscle cell numbers 

5. regulation of an animal •s hormone production 

{/s-~';;r;--/ t f-
., ' 

""~---· --~ -- .~ 

Animal agriculture has undergone many changes in the last 50 years. 

We now have an industry with tremendous food-producing capabi 1 i ty. 

Much of this productivity is due to technological advances provided by 

university and industry scientists. Research techniques that have 

been developed in the last 5 to 10 years will result in even greater 

changes in our livestock industry in the next 15 to 20 years. 
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Animal Biologics: Past, Present and Future 

Thomas Molitor, M.S., Ph.D. 
College of Veterinary Medicine 

University of Minnesota 

The common goal of producers, practitioners, and researchers is overall 

disease prevention and health improvement. This goal is accomplished by a 

combination of increased knowledge into disease mechanisms, better management 

systems, better disease monitoring systems and more effective prophylactic 

products and treatment methods. 

This presentation will focus on the topic of animal biologics, which includes 

both preventative and treatment methods. We will discuss some aspects of the • 

history of biologics, advances manifested in presently available products and . 

futuristic products and methods designed for c~~2,:· 

Past If.. 

The concepts of resistance to infection were known centuries before the 

discovery of the germ theory of infectious disease. Thus elements of immunology 

preceded bacteriology, and long preceded virology. These fields have in turn been 

enhanced by the application of immunologic phenomena. Some of the major • 

milestones in the development of immunology, specifically biologics, are pre'sented 

below. 

Preceding modern medicine, Chinese physicians in the eleventh century 

observed that the snorting of "snuff' made from the crusts of smallpox lesions . 

prevented occurrence of the disease. Later in the Middle East the techniques of 

variolation, the intradermal application of powdered scabs, were used to "preserve ' 

the beauty of their daughters." This procedure reached England in the eighteenth _ 



century but was not fully accepted due to the widespread acceptance of "herb" 

medicine. 

Around this time in western Africa a procedure was practiced by a nomadic 

tribe whereby materials from lungs of contagious bovine pleuropneumonia 

(Mycoplasma mycoides) diseased cattle were inserted into cuts made in the skin 

over the nasal bones of unaffected cattle. This method was extremely effective 

although perforations into the nasal cavity often resulted. In 1770 a Dutch 

farmer, Reinder, discovered that he could inoculate materials from Rinderpest 

cases into young calves from dams of animals which recovered. 

The person who is given credit for establishing vaccination as an accepted 

procedure was Edward Jenner in 1796. Jenner as a medical student made a 

surprisingly astute observation concerning milkmaids. This finding led to the 

inoculation of cowpox crusts into his ''volunteer" assistant James Phillips and led 

to further studies that detailed the use of vaccination for disease prophylaxis. 

Following Jenner's success with cowpox for preventing human smallpox, attempts 

were made by veterinarians to use cowpox vaccinations to prevent a number of 

animal diseases. One veterinarian was heard to remark "if Jenner's procedure 

works for humans, why shouldn't it work for other animals?" So:me of the ~ame 

logic is used today. 

The enhancement and further development of preventive immunization, was 

made possible by Louis Pasteur who coined the term "vaccine" (from ''vaccu," 

Latin for cow) in honor of Jenner's contribution. Pasteur's discoveries led to the 

development of the germ theory of disease which he established techniques for 

the in vitro culturing of microorganisms. During these investigations Pasteur 

observed that cultures of chicken cholera (Pasteurella multocida), when 
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inadvertently left on the lab bench for the summer by an assistant, and then 

inoculated into fowl, produced no disease. Surprisingly, these fowl were resistant 

to subsequent infection with highly virulent organisms. Pasteur described this 

experiment as a "fowl foul-up." Many of Pasteur's concepts on the use of 

"modified-live" vaccine for viral and bacterial diseases are practiced today. 

In 1896, Von Behring inoculated exotoxin from diphtheria bacillus into 

animals, who produced in their serum a toxin neutralizing substance called 

"antitoxin." The neutralizing capability could be transferred by serum into 
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· uninoculated animals, a process called "passive immunization." This work forms a 

model for the modem techniques of prophylaxis and/ or treatment of disease 

through passive immunization. Thus, within a span of 15 years a series of • 

fundamental discoveries about immunity were made and given practical application 

as therapeutic measures. 

In the late 1890's, Loffler and Frosch observed that a filterable 

microorganism from cattle was associated with foot-and-mouth disease. This 

finding, along with others, led to the discovery of viruses. The word ''vif!ls" is 

Latin and is defined as poison or· slime. Individuals who study viruses are often 

referred to in the same context, at least by many of their colleagues. It was not " 

until the 1930's that Good pasture observed that some viruses could be propagated 

in chicken embryos. The diseases encountered during World War II then led to 

the discovery of cell-culture propagation of viruses. This technological advance 

provided an opportunity for the isolation, identification and propagation of 

viruses. Additionally, the ability to in vitro culture viruses along with bacteria 

has led to large-scale propagation of these agents for immunization. 
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Thus, prophylaxis for disease by vaccination became a basic principle and has 

been applied to most infectious agents identified to date. 

b~resent 
In discussing biologics commercially available for cattle, one needs to include 

both vaccines and passage antibody treatment. Biologics for immunomodulation 

are being extensively evaluated for cattle and may be available in the not so 

distant future. 

The goal of any vaccination procedure is disease prevention. Vaccines can 

be separated into categories based on their effectiveness and availability. Insofar 

as vaccines are concerned, one category consists of practical vaccines that work 

under field situations (e.g. MLV-Infectious Bovine Rhinotracheitis, E. coli). 

Experimental vaccines constitute the second category. In this instance the 

number of practical vaccines increases as vaccination procedures progress from 

experimental to commercial production (e.g. BVD subunit, BRSV. subunit, 

pasteurella). The third type of category is one in which the vaccine is an 

unlikely prospect for success (salmonella). 

Vaccines presently exist for most of the major infectious diseases of cattle. 

Some of the viral vaccines currently available in the U.S. include modified-live 

viral (e.g. ffiR, BVD, BRSV) vaccines, killed viral vaccine (e.g. BVD, Pl3, IBR). 

Some of the bacterial vaccines available include killed bacterins (E. coli, 

Leptospira, Clostridia, and P. haemolytica), subunit (E. coli pili antigen). We have 

been overwhelmed in the last 5 years with the prospect of "genetically 

engineered" vaccines, especially subunit antigen produced from bacteria or other 

system. Although there are a number of genetically engineered products very 

close to being marketed. 
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Making the statement that vaccines are available for cattle diseases is gross 

oversimplification. There are numerous products available for all the major 

disease pathogens of cattle. In fact there are very few products that have made 

it to market that have employed such methodology. The biologics industry is 

extremely competitive. With the emergence of a number of genetic engineering 

firms working on animal products and in some ca.ses the demise of some of these 

same firms, the number of biologies will inctease. How does one decide which 

vaccine to utilize in practice? Unfortunately comparative efficacy studies on 

different products are usually not available. Thus, one often needs to personally 

evaluate products in the field. 
/~ 

( Evaluation of Vaccines in the Field 
\, ____ , 

A common fallacy among vaccine users is that efficacy can be accurately 
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determined through extensive field usage of a vaccine in the absence of control 

animals. It should be noted that Eastern civilizations have used this approach for 

centuries. This belief may be well-founded for those diseases that are single

agent entities and are easy to diagnose. With more complicated disease problems, 

such as respiratory and enteric disease complexes, accurate field evaluation of a 

vaccine is extremely difficult. Without an adequate number of treatment and 

control animals, results often lead to erroneous conclusions. For example, a 

decrease in losses to neonatal calf diarrhea following vaccination of all animals in 

a herd may or may not be related to vaccine usage. Another example would be 

vaccination of breeding females in the midst of an abortion storm with ffiR/BVD. 

You may observe a decrease in abortions but this finding could be due to natural 

spread of infection rather than vaccine protection. The sporadic nature of some • 

diseases in the field and our lack of understanding why some animals become 



infected and some animals are refractory to infection necessitates that properly 

designed vaccine evaluation be conducted. Long market life of some vacCines, 

previously shown to lack efficacy, is evidence that our system of vaccine 

regulation is not fool-proof. This may reflect our inability to fully evaluate 

vaccine efficacy in the field. 

Today's practitioner is faced with a multitude of animal biologies all 

produced for improving animal health. It is similar to trying to decide what 

breakfast cereal to buy when there are 500 brands in the store. If more 

comprehensive information were available on the various biologics, a decision to 

use one particular product could be based on vaccine efficacy rather than 

salesman efficiency. A 
I { ,/ 

~Future 
Advances made in molecular biology, immunology and disease pathogenesis 

have brought changes in how we think about disease prophylaxis and treatment. 

We are starting to see vaccines that contain genetically engineered components. 

While genetically engineered vaccine components may be more efficacious in some 

instances, they will not be the panacea for all biologics as some individuals 

announce. Other advances e.g. immunomodulation, may have as great an impact as 

genetically engineered vaccines. 

The use of pseudorabies VIrus vaccines in swine are an example where 

genetic engineering has indeed influenced futuristic vaccine production. Both 

modified-live and subunit vaccines have been prepared via recombinant DNA 

techniques. Some of these products have recently gained approval, others are 

undergoing clinical testing. The use of both PRV-MLV and subunit vaccines will 

allow for the differentiation of naturally exposed and vaccinated animals. 
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Additionally these products are safer and hopefully more efficacious than current 

products. 

The next generation of biological engineering will be manifested in the form 

of immunologic engineering. We will be able to modulate the different 

components of the immune system via the administration of various compounds. 

These compounds are selectively known as immunomodulators. Some 

immunomodulators are being evaluated in humans for cancer treatment. Interferon 

is an immune modulator which has the potential to provide nonspecific immunity 

to respiratory pathogens. In the near future swine herd health will include the 

administration of immunomodulators to swine of various ages to provide 

nonspecific immune stimulation (e.g. neonates, weaned pigs). 
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. 
Another advance which will have an impact on disease treatment is the use . 

of monoclonal antibodies. Monoclonal antibodies to .E. coli pili antigens (K99) 

have been shown to be effective in treating newborn calves with severe 
. 

colibacillosis. A problem with this product is the short half-life of the mouse-

mouse monoclonal when administered to calves. Recently, bovine-bovine 

monoclonal antibody system has been reported. If this system is able to function 

on a large scale, we will see a reemergence of passive antibody treatme~t for . 

various diseases. These reagents will be less expensive than mouse monoclonal 

antibodies (e.g. Genecol 99) and will have a longer half-live because they will be 

produced in the host animal. The future in biologics will not be limited only to 

vaccines but for disease prophylaxis, will be expanded to include 

immunomodulators, passive antibodie~ for treatment, diagnostic kits for field 

disease evaluation and specific and nonspecific biological treatments (e.g. hormonal • 

therapy to improve meat quality, influence fertility rate and influencing various . 

other production parameters). 



INTRODUCTION 

BOVINE NECROPSY TECHNIQUE 

Ronald E. Werdin, DVM, PhD. 
Veterinary Diagnostic Laboratory 
College of Veterinary Medicine 

University of Minnesota 
St. Paul, Minnesota 
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The postmortem knife and knowledge of its use is as important a diagnostic 
instrument as is the stethoscope and thermometer to the bovine practitioner, 
especially with increased demand for herd health management.' The following is 
an outline of one necropsy technique for the bovine. It can be modified in 
many ways to conform best with an individual•s needs. The important emphasis, 
however, is to be consistent and thorough. Such a routine technique prevents 
one from the common mistake of overlooking important non-conspicuous lesions by 
becoming engrossed with obvious lesions. 

A. Positioning the Carcass 

~ 1. Bovine - left side down so that the rumen is on the down side. 

2. If possible position so that the dorsal aspect of the carcass is 
slightly higher than the ventral aspect. (Advantage of gravity to help 
move large heavy organs.) 

B. External Examination 

Examine: 
1. Body orifices 

2. Skin and hair- look for external parasites, soiling of perineum. 

3. Feet 

4. General condition - nutrition 

5. State of hydration 

C. Opening the Carcass 

1. Reflect 11 top II 1 egs dorsally. 

2. Reflect skin from the right body wall and incise ventral cervical, skin 
to mandibular symphysis. 

3. Examine udder or scrotum, testes and prepuce at this time. 

4. Split mandibular symphysis (can be cut in young, use rib cutter in older 
animal). 

5. Reflect tongue, larynx, trachea and esophagus part way down the neck. 

6. Open abdominal cavity by cutting abdominal wall along rib cage and 
ventral midline. 
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7. Palpate between the reticulum and diaphragm for adhesions and/or 
penetrating foreign bodies (hardware). 

8. Puncture diaphragm and observe for inrush of air. 

9. Remove rib cage by cutting ribs just distal to transverse processes of 
thoracic vertebrae and at costochondral junctions. 
NOTE: Rib cage makes a handy tray for holding organs and tissues as 

they are removed. 

D. Examine Organs In Situ 

1. Good time to sharpen knife with the steel and to ~ink. 

2. Look for displacements e.g. displaced abomasum or torsions (palpate). 

E. Evisceration of the Carcass (abdominal) 

1. Remove intestinal tract. 

a • Cut duodenum just distal to pylorus and distal to liver. 
leaves a portion of duodenum attached to common bile duct 
later evaluation of patency. May wish to collect portion 
duodenum for histology at this time. 

b. Transect rectum. 

c. Apply traction and cut root of mesentery. 

2. Remove forestomachs and abomasum as a unit. 

3. Remove the spleen from the rumen. 

4. Remove liver. 

This 
for 
of 

5. Palpate anterior to the kidneys for the adrenal glands and remove them. 

6. Dissect out the kidneys leaving them attached to the ureters. 

7. Incise urinary bladder and evaluate and/or collect urine (in syringe). 

8. At times it may be advisable to remove the entire urogenital system 
in toto. In this case it will be necessary to split the symphysis 
pub..,...-s:-

F. Evisceration of Cervical and Thoracic Organs 

1. Apply traction to larynx, trachea and esophagus in anterio-ventral 
direction and sever the attachments through the thoracic inlet, and 
from the dorsal aspect of the thoracic cavity. 

2. Remove the thoracic viscera (pluck). 

G. Remove the Head ·at Atlanta-Occipital Joint 
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H. Close Inspection of Organs 

1 . Lymph nodes are ex ami ned as each system is approached. 

2. Open several joints (2 have already been opened, i.e. right coxofemoral 
and atlanta-occipital). May want to collect synovial fluid for culture. 

3. Incise several muscles. Collect psoas major and perhaps part of 
hamstring group for histology especially in the young. 

4. Remove a femur and split for evaluation of marrow and bone structure. 

5. Examine liver. 

a. Check patency of bile duct. 

b. Check gallbladder. 

c. Open portal vein and posterior vena cava. 

d. Incise liver several times~ 

6. Examine kidneys. 

a. Transect one longitudinally and the other transversely. 

b. Strip the capsule. 

7. Examine the spleen. 

8. Examine thoracic viscera. 

a. Leave heart attached to remaining viscera. 

b. Pericardia l sac should be i rici sed first. lvtay want to aseptically 
collect pericardial fluid for culture and/or serology. 

c. Open heart first- open as blood flows cutting good distance into 
pulmonary artery and opening entire aorta. Look carefully at 
va 1 ves and cut across interventricular septum. 

d. Examine tongue and larynx. 

e. Examine thyroid. 

f. Open esophagus entire length- especially thoracic esophagus where 
most erosions and ulcers will be found. 

g. Open trachea and extend incision into bronchi inc1s1ng lung 
longitudinally on one side. Incise lung transversely on the other 
side. Palpate the lungs! 
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9. Examine and collect portions of the intestinal tract. 

10. 

a. Easiest way to find ileum is to find the ileocecal valve first. 

b. Open portions of duodenum, jejunum, ileum, colon and cecum. Extent 
of intestinal opening is dictated by clinical history. 

Open and examine the abomasum and the three forestomachs. 
adequately examine the rumen without removal of contents. 
forget to examine the omasal leaves. 

One cannot 
Do not 

11. Examine the head and remove the brain. 

a. Examine nostrils, muzzle, dental pad, gingiva, teeth, buccal mucosa, 
and hard and soft palate. 

b. Examine salivary glands and regional lymph nodes. 

c. Various methods of removing brain: band saw, hand saws, cleaver, 
axe. 

d. Be sure to remove brain stem for examination. (Listeriosis and 
Rabies). Make several transverse cuts to look for lesions of 
thrombembolic menigoencephalitis (TEME) or brain abscesses. 

e. Examine meninges, cranial vault and pituitary gland. 

f. Caudate nucleus of brain is helpful in suspected cases of organo
phosphate or carbamate poisoning. 

g. Examine cerebral cortex of brain with ultraviolet (UV) light. 
11 Fluorescencen is often seen in cases of polioencephalomalacia. 

I. Special Examinations 

1. Rumen pH- pH paper- acidosis and urea toxicosis. Rumen wall in. 
formalin for detection of rumenitis. 

2. Urinalysis. 

a. Ketones 

b. Glucose 

3. Thoracic and/or pericardial fluid. 

a. Serology 

b. BUN or other clinical chemistry tests. 

4. Spinal cord- pseudorabies suspect, cervical and thoracic cord. 

5. Fecal smear and flotation. 
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6. In live animal a heparinized blood sample is an excellent specimen for: 

a. Diagnosis of cholinesterase activity. 

b. Lead toxicosis. 

c. Isolation of BVD from buffy coat. 

J. Necropsy of Neonatal Calves 

1. External examination (before cutting into carcass) 

a. General state of hydration. 

b. Examine perineal area for abnormal soiling and feces. 

c. Check hardness of hooves for determination if calf was term. 

2. Skinning carcass. 

a • Left side down. 

b • Midline i nc1 s 1 on. Reflect right front and rear legs over' the back--
inspect coxofemoral joint. 

c • Examine subcutaneous fat. 

d. Inspect navel . 

e. Check for injection sites where medication could have been given. 

3. Open carcass. 

a. Open abdomen along midline--avoid cutting into stomach or intestines-
avoid cutting into navel_. 

b. Open thorax--ribs can be cut at costochrondral junctions with 
postmortem knife. Rib cage can be broken near spinal attachment 
by hand pressure. 

c. When open, sharpen you knife and THINK before cutting any farther. 

1. THINK lesions 
2. THINK anomalies 

d~ Collect thoracic fluid if necessary. 

4. Remove pluck (tongue, larynx, trachea, esophagus, heart and lungs) 

a . Examine pa 1 ate. 
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b. Palpate lungs--float in water to determine if calf breathed. 

c. Note heart size and shape--examine for anomalies--look at epicardial 
fat. 

d. Inspect larynx and trachea. 

5. Examine abodomi na 1 organs. 

6. 

7. 

a. Umbilical vein and arteries. 

b. Liver 

1. Texture (hobnail texture may mean circulatory problem, examine 
the heart.) 

2. Focal necrosis (white spots) 

c. Kidneys 

1. Perirenal fat. 

d. Stomach 

1. Content-- see if calf nursed. 
2. Ulcers. 

e. Intestinal content for culture, electron microscopy, immuno
fluorescence and histopathology. 

Open 

a. 

b. 

c. 

1. Tie off 10" long segment of jejunum, ileum, spiral colon-
submit refrigerated. 

2. Mesenteric lymph nodes. 

3. Segments of jejunum, ileum and spiral colon in formalin. Do 
not tie them off. Make sure formalin is in contact with 
mucosal surface. Ten parts formalin to one part of tissue. 

joints. 

Open sever a 1 joints. 

Look at fluid--smears--gram stain. 

Culture. 

Remove brain. 

a. Culture meninges (bas a 1) • 

b. Look for exudate, lesions, anomalies. (Cerebellar hypop1asisa, 
hydranencepha1y, or hydrocephaly.) 
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8. Placentas. 

a. If perinatal death problem--examine and collect placentas, if 
available, for laboratory examination, also collect blood samples 
from dams /for sera logy 



CHARGING FOR YOUR TIME 

Andrew P. Johnson, DVM 
Seymour, WI 

The question everyone always wants answered is, "How to get paid for what 

you do?" As I have traveled around from practice to practice, I have seen 

many different ways of charging for your services. It is hard to say which is 

right and which is wrong, but it is important to choose a method that best fits 

your style of practice. 
The important question that must be asked by every veterinarian is, "How 

much of my time am I really getting paid for?" When one actually takes the 

time to figure out the real chargeable hours per day, the results can be 

disappointing. Most veterinarians make around $50 per hour for their program 

work. H the average veterinarian spends 6(} hours a week working and wor~ 50 

weeks a year the average income, for his service time only, should be $150,000 

per year plus drugs anQ. supplies. Unfortunately, many veterinarians income for 

services fall far short of this. Take the tiJv.e to figure your real hourly rate 

rather than the rate you actually charge. Are you disappointed? 

There are many ways to charge for your time. There is the traditional 

piece-meal approach where you charge for the procedure rather than your time. 

This approach works on a few items but usually loses money in the long term. 
The other problem with this approach is that often there is top much variability 

between veterinarians within the same practice. I can remember when one of 
our clients asked why one veterinarian charged $10 to clean a cow while another 
charged $12 for the same procedure. , I said that it depended on the veterinarian 

and the medication he used to treat the cow. The farmer responded by saying 
to be sure to send out the $10 guy the next time he needed a cow treated. 

The idea of charging for each procedure has other problems as well. There 

is never a time where each procedure is exactly the same. We really tend to 

average our time out. Sometimes we make more because the procedure was 

quicker, sometimes it takes the right amount of time and at other times we lose 

because it took longer than usual. The problem that I have with piece-meal 

charging is that we often make very little for what we are really doing; tbis is 

selling our knowledge. I have seen many veterinarians take 30 minutes to 

discuss why the cows aren't cleaning, but they are only charging for cle~ning 

the cow. The time spent educating the farmer will return the farmer more good 
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than the actual act of cleaning the cow. 

Veterinarians are known for their ability to walk away from the opportunity 

to make money. It often happens that the farmer wants to know something or 

needs help with a problem, and the veterinarian is too busy to take the time to 

help him. Often, the problem is too many calls waiting and too many fires to 

put out. If we don't take the time to help this farmer, he will find out what he 

needs to know somewhere else. This can either cost us a client or weaken the 

relationship that existed between the two of us. As I get the opportunity to 

address dairy farmers throughout the USA, the number one question asked of me 

is, "How do we get our veterinarian interested in working with us?" This is a 

question that shocks me and makes me realize that we have failed to provide the 

information that the dairy farmer wants. 

Several years ago, our practice changed to an hourly fee schedule for every 

thing we do. This change made significant changes in our practice's financial 

outlook as well as our own. The clients were pleased and we received very few 

complaints. The clients knew that we charged from the time we came on the 

farm until we left. This change in the way we charged the client encouraged 

him to be ready when we arrived. The greatest advantage was that we no 

longer were in such a hurry to leave the f~. We knew that the longer we 

spent at a farm, the less time we spent driving down the road. 

Our practice set up three different time levels. The lowest per 5 minute 

charge was for routine work such as cleaning cows, treating sick cows and 

vaccinating, calves. The middle 5 minute charge was for specialty work such as 

mastitis control, heifer hustle and reproduction. The highest per 5 minute 

charge was for surgery and obstetric work such as DA surgeries and calvings. 

We justified this higher expense because this was an area that required our skills 

and that the farmer could not do himself. 

I strongly recommend the idea of hourly fee schedules. The hourly rate 

pays you for what you know as well as what you do. The advantage is to both 

you and your practice. The hourly rate makes you slow down and do a complete 

job rather than rushing in to get a procedure done and then get to the next 

call. The farms where nothing is organized pay for their own delays. The 

hourly rate eliminates a great deal of every day frustration. 

A new concept that was introduced into our practice two years ago ~as a 

comsswn system. As veterinarians interests change within a practice, so must 

the system change as to how to pay these people. When veterinarians get 
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interested in production medicine and specialty areas such as mastitis control, 

their role within the practice changes as well. Often, I hear members of group 

practices complain because someone is trying to develop new areas and isn't 

doing his fair share of everyday, routine calls. Many times the specialty areas 

are more profitable and have a higher rate of return to a practice than do the 

everyday routines. The unrest between members of a group practice is real and 

is causing great concern among group practices all over the country. 

The commission system has eliminated this concern in our practice. Paying 

each member of the practice a percentage of what they do and sell has 

eliminated the concern of who is doing the most or least and, also, has brought 

some equality to perso~el practices in the area of time off for vacations or 

continuing education. It seems that in every practice there are one or two 

veterinarians who take all the vacation and continuing education time allowed 

while another member of the practice takes very little vacation or continuing . 

education time. This problem has also caused controversy among members of 
group practices. The commission system has eliminated this concern as well. If . 

a member of our practice is gone, he earns no money, and the members who stay 

home and work earn extra for covering the practice. 

The commission system has done a great deal for our practice. The· most 

significant being the elimination of constant complaining of what someone· is or 

is not doing. The second most important thing is that our practice has . been 

able to reduce the number of people on staff because there is less wasted time 
per day among the veterinarians. This was a constant problem in our group 

practice. The total wasted veterinary hours per day was getting out of hand. 
Even though everyone was at the clinic at 7 a.m., many were still there 

drinking coffee or stocking trucks at 8 or 8:30, while others were out making • 

calls. More hours were wasted at noon when some took no time off for lunch, 

some a short time and others over one hour. After lunch you always stop back 

at the office and spend one-half to one and one-half hours doing things around 

the clinic. The clients were the ones that suffered the most because they were 

waiting for one of us to stop by and look at a sick animal. The commission 

system solved this problem and made us realize that we were wasting the time of 

one full-time veterinarian per day. 

Other positive things to come from this system are: to reward those who 

want to work harder; to allow those who want more time off to do so; to stress 

the need for new programs to be economically successful; to allow more 
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flexibility for each practice member to do his own thing; and there are fewer 
problems finding someone to take a night for you should you need it off. The 
commission system makes the practice more efficient and the clients are getting 

better veterinary service which is a plus for the total practice. 
After several . years it was amazing to see how the productivity changed 

between the different owners. The ones that were toward the bottom got new 
life and zoomed toward the top. We are all pleased with this approach and 
realize that it is not for everyone. I feel that it solves many of the everyday 

· problems that exist in a group practice. The good thing about this program is 
that there have been very few negative consequences. The only negative is that 
our families sometimes suffer when we are busy and take less time to spend with 
them. I doubt if our practice would ever go back to the traditional way of 
paying everyone the same. It was obvious that every veterinarian has their own 

~ style and this system lets them do their own thing without worrying about what 
everyone else is saying. The commission system brings harmony to the practice 
and lets you do your owri thing. 



The Control of Internal 
Parasites of Dairy Cattle 

C.K. Johnson, DVM 
Pfizer Inc., 1107 S. M0-291, Lee's Summit, MO 64081 

The adverse production effects of internal parasitism have become well recog

nized in recent years. Progressive dairy producers have implemented parasite con

trol programs designed to eliminate parasite infections from their cattle and limit 

reinfection. However, most research effort has focused on the first-season grazing 

calf due to the particular vulnerability of animals in this age group. As a result, treat

ment programs for adult cattle have been frequently ignored. Adult animals, 

however, may serve as reservoirs for continual deposition of parasite eggs on pas

tures, thus perpetuating the reinfection of other cattle. In addition, the negative 

economic impact of parasitism has been repeatedly documented, evidenced by re

duced milk production and poor nutrient utilization in parasitized dairy cows. 

An effective, consistent deworming program for dairy cows is recommended by 

many parasitologists. In the past, however, producers frequently failed to employ 

such programs because available anthelmintics were either inconvenient to use, re

quired the discarding of several day's milk from treated animals, or were simply not 

approved for use in lactating dairy cows. In addition, use of inaccurate diagnostic 
tools and inappropriate treatment programs have added to the deworming confusion. 
Rumatel (t;norantel tartrate), an anthelmintic produced by Pfizer, allows dairymen to 

treat their cows with a single, one-day dose, with no milk discard. Thus, manage

ment problems previously associated with deworming of dairy cows have been 

eliminated. This paper will address the importance of strategic parasite control and 

accurate diagnosis in the control of parasitism. 

Diagnostic Considerations 
Some researchers contend that the relatively low numbers of parasite eggs com

monly recovered in fecal samples from mature lactating cows proves that parasitism 

is not much of a threat to health and production. However, we now know that parasite 

egg production in cows is highly variable depending on season, climatic conditions, 
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and the species of infecting worms. A low egg count, or complete absence of worms~ 

does not necessarily mean that the cow harbors few parasitic worms. 

The choice of diagnostic procedure can greatly influnce the results of fecal egg 

testing. Simple flotation methods for recovering fecal eggs have been found to 

provide drastically low counts compared to the more accurate (but more difficult) 

double centrifugation method. Failure to utilize the centrifugation method may lead 

to the invalid conclusion that little or no parasitism exists in a herd. 

The simple floation method for fecal egg determination was recently compared 

to the double centrifugation method. Fecal samples from frrst-lactation and second 

or greater-lactation cows on 12 northeastern dairies were obtained in late summer 

and processed by both methods. Only 7 of the 24 samples were found to be posi

tive for parasite eggs when the simple flotation method was used. However, 17 of 

the 24 samples were positive with the double centrifugation technique, and the counts 

of recovered eggs were much greater. Clearly, choice of diagnostic technique will 

greatly influence the results for fecal examinations for parasite eggs. 

Strategic Deworming Programs 
The population dynamics of bovine parasites are much better understood than 

they were just a decade ago. We know that grazing cattle, turned-out in the spring 

onto previously grazed pasture, will be exposed to a dwindling population of infec~ 

tive, microscopic parasite larvae left from the previous year. After being consumed 

by cattle as they graze, these larvae will mature into egg-producing 'adults within a 

few weeks and begin excreting parasite eggs onto the pasture through the feces of 

the cow. As the weather warms, the eggs quickly hatch and develop into infective 

third-stage larvae, available for infection or reinfection of grazing cattle. By mid

summer, massive numbers of parasite larvae can inhabit the pasture, with significant 

parasite infections in the grazing cattle. · 

A strategic approach to parasite control involves treatment of all animals in the 

spring (at turn-out or whenever pasture grasses resume growth) to purge existing 

worms that would otherwise repopulate the pastures with infective parasite larvae. 

Two additional treatments at four-week intervals effectively prevent the rise in 

parasite exposure that normally occurs by killing newly acquired worms just before 

they begin producing eggs. Assuming animals are infected, a positive milk produc-
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j tion response as a result of de worming requires simultaneous de worming immediate~ 

ly before and during the pasture season. 

Whole-herd treatment is a significant feature of a successful strategic program. 

Simultaneous whole-herd treatment means that every animal is rid of parasites at the 

same time, reducing the probable rate of reinfection compared to management sys

tems where recently freshened/dewormed cows are mixed with animals that 

freshened and were de wormed months earlier and now harbor patent parasite infec

tions. 

Veterinarians and producers must work together to determine the best treatment 

program for each individual dairy. Many factors must be considered including dis

ease history, calving schedules, grazing and feeding practices, and other herd health 

efforts. 

In addition to the strategic program outlined above, additional logical times for 

deworming include individual treatment of cows at freshening, making animals 

worm-free during the time of peak milk production. This has be~n shown to provide 

substantial milk production benefits. However, dewonning at calving, irrespective 

of season, does not afford control of worms on a farm. Freshening deworming will 

help to decrease total worm populations more rapidly but will not be effective if it 

is the only control. In addition, fall dewonning before winter housing or at the con

clusion of the grazing season cleans-out any residual worms acquired late in the 

season. 

Trial Results 

A study was conducted in southern Quebec to evaluate the the effect of a strategic 

anthelmintic program on parasitism and milk production of dairy cows. 1 The study 

involved 80 herds, each having about 38 cows. The herds were blocked into 40 

blocks of two dairies each based upon similarities in milk production, housing, pas

ture, feeding systems, and forages used. Dairies in each block were then randomly 

assigned to a treated or control group, resulting in 40 control and 40 treated herds. 

Treated cows were administered Rumatel before they were released onto pasture in 

the spring. They received two additional treatments at four-week intervals. Perfor

mance and parasitological data were collected for 12 months. 

Six control and four treated herds were removed from the trial for various reasons 

(did not follow instructions, changed pasture systems, etc.). Data were analyzed 
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from the remaining 70 herds. Fecal 

egg counts and pasture larval counts 

(Figures 1 and 2) revealed that the 

Rumatel-treated cows experienced 

significantly-reduced (P<.05) levels 

of parasitism and parasite exposure 

during their grazing season, the time 

when any beneficial production ef

fects from de worming would be ex

pected to occur. When the milk 

production results were corrected. 

for production the previous year, 

each of the treated cows averaged 

694 lb more milk than the non

treated cows, or 3.36 lb of 305-day 

fat corrected milk/cow/day (P<.05) 

(Table 1). Milk fat and protein per

centage did not differ between 

groups. Obviously, significant 

economic benefits resulted from the 

strategic treatments administered 

prior to and twice during the grazing 

season. 
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Figure 1: Fecal egg counts for Rumatel (morantel)
. treated or non-medicated cows. 
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Figure 2: Density of parasite larvae on pasture for 
Rumatel (morantel)-treated or non-medicated cows. 

Table 1 
Production parameters for Rumatel-treated (R) and control (C) herds 

during the 12-months before and after Rumatel treatment. 
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Current Previous Improvement 
~xperiment 12nronths due to 

c R R-C c R R-C Rumatel 
Milk produced (lb ): 150668 15778b 712 15110 15128 18 694 
(herd avg./cow/yr) 
305-day FCM (lb ): 50.648 53.29b 2.65 49.30 48.59 -0.71 3.36 
(herd avg./cow/day) 
Fat(%): 3.57 3.63 0.06 3.52 3.56 0.04 
Protein(%): 3.19 3.20 0.01 3.19 3.23 0.04 
a,b values in a row with different superscripts are significantly different (P<.05). 
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