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“Using Science to Dictate Deworming Dollars 
for Dairy Operations - The Dairy Practitioner’s Role “
INTRODUCTION:
The economic benefit from deworming parasitized dairy cattle is well documented.  The overall impact parasites have on dairy cattle in terms of reduced milk production, reduced breeding efficiency and reduced growth in calves and yearling cattle can make the difference between profit and loss for an operation. Further economic justification for routine deworming of dairy cattle has come from recent research demonstrating the negative impact parasites such as Ostertagia have on the immune system. These data indicate that the suppression of the immune system is directly related to parasite numbers within an animal such that the greater the worm burden the greater the suppression of the immune system. This suppression of the immune system can impact a number of key husbandry issues such as reducing the efficacy of vaccines and allowing a number of disease conditions such as coccidiosis to flourish through reduced immune function. Removing or preventing parasitism before their negative impact can develop is key in helping dairy operations become as efficient as possible.  
The biggest issue in solving parasite problems on a dairy operation is that all dairy operations have their own individual parasite profile and, therefore, need their own fecal worm egg count profile. How and where cattle are raised on an operation will impact whether or not they are exposed to parasitism. It will also determine what type of parasites they become exposed to throughout their lives beginning as a new born calf continuing to an adult animal. Since these internal parasites cannot be seen, their presence can only be determined through science. Scientifically monitoring a parasitic disease condition, however, can only be accurately completed through the use of a highly sensitive diagnostic test that has the ability to accurately determine whether or not an animal or group of animals are harboring parasites and then determine the type or types of parasites present. Having a test that can reliably determine the absence of parasitism is equally important. The issue becomes, therefore, for a dairy operation to know whether not parasites are present for each age or management category of animals on an operation.
Conducting Fecal Exams: 
There is only one non-intrusive diagnostic test for detecting parasites that has survived the test of time which can accurately determine the presence or absence of parasitism in both dairy and beef cattle is the fecal exam. Accurate fecal examinations allow the veterinary advisor to provide a scientific approach to help producers make decisions about their deworming strategies. The fecal examination gives the veterinarian definite information on the level of worm egg shedding as well as on the general types of parasites present in each category of animal examined. The level of worm egg shedding indicates the parasite prevalence and determines the potential for future infection of new animals moving into a particular pen or pasture. When combining the knowledge of the epidemiology of gastrointestinal parasitism under local conditions and knowledge of the client’s management practices, the fecal exam results five the veterinarian the necessary tools to design a parasite-control strategy.

The biggest problem with the fecal exam, however, is that most veterinary schools, diagnostic laboratories and veterinary hospitals and clinics use one of the many inefficient commercial fecal exams that exist and are promoted for use; however, these tests lack the necessary sensitivity to provide accurate results especially in samples taken from adult lactating dairy cows. Two problems exist with the use of an inaccurate fecal exam. The first problem is when producers request a fecal exam be conducted on their cattle which, in turn, produces a negative result the producers falsely assume the tested cattle are parasite-free. The second problem is that no further exams are requested since the producer assumes that the tested cattle are parasite-free and correctly assumes that no further testing is necessary. So not only does the incorrect fecal exam produce false negative results costing the producer lost production but also then the producer decides that no further testing is required preventing this producer from finding the true answer. 
The “Modified Wisconsin Sugar Flotation Technique” is very simple and inexpensive to conduct, however, getting the veterinary industry to accept this fecal exam even though it has been shown to be the best technique, it is almost impossible to get widespread acceptance. The “Modified Wisconsin Sugar Flotation Technique” has been shown to be the most sensitive fecal exam technique to use for all animal species. The lactating dairy cow presents a unique problem because of the large amount of fecal material excreted every day. This large volume dilutes the egg count such that estimates by the University of Minnesota show that as much as 100 lbs of feces is excreted by a mature dairy cow every day. Because of the large volume of manure excreted each day, looking for gastro-intestinal worm eggs in the manure is like looking for “a needle in a hay stack.” The Modified Wisconsin Sugar Flotation Technique, therefore, is the only fecal exam technique that has the necessary sensitivity the dairy practitioner or dairy industry can trust. The other advantage of the Modified Wisconsin Sugar Flotation Technique is that the flotation medium (a super saturated sugar solution sp 1.27) is neither hypotonic nor hypertonic, and therefore, the worm eggs recovered are not distorted by the sugar and can accurately be identified by egg shape and size and/or stage of embryonic development. The Modified Wisconsin Sugar Flotation Technique has been described in detail by (Bliss and Kvasnicka; 1997; Dryden, et al., 2005). 
Developing an ability to monitor dairy clients:  Working with dairy practitioners around the country. Different ways for the dairy practitioners to monitor their client’s herds are 

1).  
Set-up lab support in veterinary clinic (MidAmerica Ag Research will train technicians on the Modified Wisconsin Sugar Flotation Technique) or 
2).
Send samples to following address for analysis to:

MidAmerica Ag research, 3705 Sequoia Trail, Verona, WI 53593

Determining the parasite profile for different age groups on a dairy operation: Parasites and parasite control strategies can best be determined by profiling each age and management group since there is a scientific evidence that the type of parasites that a practitioner can expect to find will depend upon animal’s age and management style of the operation for raising calves, replacement heifers, bred heifers and cows. “Barnyard parasites” are the common parasites found in calves and yearling cattle that have not been exposed to pasture or those that have limited exposure to pasture. These parasites contaminate calf-raising areas of an operation such as barnyard, pens and limited grazing situation such as fenced in areas around barnyard and often provide a constant source of infection. The following “barnyard parasites” listed below are often found in these situations:
Giardia:  protozoan parasite found in new-born calves (one week old) through one year old.
Cryptosporium: protozoan parasite found mostly in new-born and young calves. 
Coccidia: protozoan parasites can be a problem at any age including mature cows.
Threadworms (Strongyloides): intestinal nematode parasite found in all age cattle, clinical problems found in new born and early weaned calves. Common problem parasite found in young calves which often misdiagnosed. Infection can pass in milk and acquired during nursing or from drinking milk from infected dams; infections can come from infected bedding or infected ground or other contaminated birthing areas. Calf raisers often mix colostrums milk from different dams and an infected dam can infected all calves receiving milk from this source.
Whipworms (Trichuris): Cecal parasite found in calves from several months of age through bred heifers.  Clinical disease conditions common in young calves. Symptoms are similar to coccidiosis. Adult parasites can be seen grossly upon necropsy in the cecum.
Nematodirus (Threadnecked worm): Intestinal parasite found in the first one third of the small intestine. Clinical disease can be seen in calves from a few months of age through 1st calf heifers. This parasite is seldom seen in adult cattle and is considered a low egg shedder.
Tapeworms (Moniezia): Parasite found in the small intestine. This parasite occurs in all aged cattle. Very little economic data is available in the literature other than documented clinical cases where tapeworms were blamed for death in sheep due to intestinal blockage. These parasites are most often seen in unthrifty cattle so the effect of tapeworms is probably greater than reported.
Hookworms (Bunostomum): Intestinal parasite that is 
Pasture parasite:
Trichostrongylid parasites: Haemonchus, Ostertagia and Trichostrongylus (HOT Complex), Cooperia, Nematodirus and Nodular Worms.

Strategic Deworming strategies for pastured cattle: 

1).
Developing an individual fecal exam protocol for determining a parasite profile for all dairy clients.
2).
Conducting fecal worm egg counts for all  dairy operations.


3).
Writing deworming protocols for both internal and external parasite control using best available parasiticides. 

4).
 Dairy practitioners need to help make sure deworming strategies for dairy clients are followed since many dairymen are busy and often let recommendations slide.
Standard Operating Procedure:  Fecal Worm Egg Counts Using the Modified Wisconsin Sugar Flotation Technique.
A. Samples Collection:


1. Samples are received in the mail or delivered to the lab as individual samples each placed in a small baggie, zipped locked bag, glove, or other small container marked as to animal identification or other identification such as animal group, pen or location on the operation where sample was collected. Other information given is the farm or ranch name, location and address of the operation and date samples were collected. A return address, e-mail, or fax number is requested for returning lab results. 

2. All samples arriving at the lab are refrigerated upon arrival and remain refrigerated until process. 

B.   Laboratory procedure for processing fecal samples for worm egg counts:

1. The saturated sugar solution flotation medium is made by mixing 12 ounces (oz) of hot water with every pound (lb) of granulated white sugar used. The lab solution is made in a standard 2-gallon wide-mouth plastic jug with well-marked lines indicating a 48 oz level. To make the sugar solution, forty-eight (48) oz of boiling water is measured into the jug. A 4 lb bag of sugar is added and shaken or stirred until solution is completely mixed and solution becomes clear. The final solution is allowed to cool to room temperature before using. 

2. The cooled solution is poured through a small funnel into a 2-gallon backpack attached to a 25 cc dosing gun. The backpack is hung on a hook (with an attached strap) over the lab bench where the samples are processed. The dosing gun is set to deliver 15-20 cc of the sugar solution each draw.

3. The samples are hand massaged in the baggie to help mix sample before a corner is cut and a small sample is squeezed out on a wax paper and weighed on an electronic gram scale. The 3gm sample is then scrapped into a 3-oz paper cup containing 15 cc of saturated sugar solution with a wood tongue depressor stirring until the sample is completely mixed into the solution. The mixed solution is then poured through a standard tea strainer over a second 3-oz cup and pressed dry with the tongue depressor. The 3-oz cup containing the squeezed solution is poured directly into a 15 cc tapered test tube and placed in a free-swinging horizontal head centrifuge and centrifuged at 800-1200 rpm for five minutes. 
4. After centrifugation, the test tube is placed in a test tube rack where additional sugar solution is added using a 12 cc syringe to form a slight meniscus on top of the tube where a standard 22X22 mm cover slip is added. The cover slip is left to stand on the top of the tube for a minimum of 5 minutes before placing on a numbered microscope slide for reading. If not read immediately the rack with the tube and attached cover slip or the slide with cover slip is placed in the refrigerator until read. After processing, all samples are read within 72 hours.

C.  Reading Cover Slip and Recording Results:
1. The samples are read using 4X magnification. Each slip is read completely starting from upper left corner of the cover slip moving downward making five complete passes until the entire cover slip is read. 

2. All eggs are identified as to type and enumerated. Egg types identified according to published identification keys of gastro-intestinal nematode and flatworm (tapeworm) parasites as follows: Stomach worms (Ostertagia, Haemonchus, Trichostrongylus), Nematodirus, Cooperia, Hookworm (Bunostomum), Threadworm (Strongyloides), Whipworm (Trichuris), Capillaria, Nodular worm (Oesophagostomum) or Tapeworm (Moniezia).* Results are recorded on a fecal worm egg count reporting form.

* D.H.Bliss and W.G.Kvasnicka: The Compendium, April, 1997.
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