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Abstract 

Extralabel treatment ofmastitis in dairy cows may 
be of questionable efficacy and legality. This study ex
amines the extralabel use of an antibiotic mixture com
pounded by a veterinary clinic to treat cows for mastitis 
on three farms. The mixture contained penicillin, 
spectinomycin and dexamethasone. The literature and 
regulations regarding use of each of these drugs for 
treatment of mastitis are discussed. The requirements 
established by the Animal Medicinal Drug Use Clarifi
cation Act (AMDUCA) were not met. The objective of 
this report is to increase awareness of risks involved in 
extralabel use of antibiotics. Adulteration of the com
pounded product, and potential for drug residues in foods 
from animal origin, are of particular concern. 

Introduction 

Antibiotics are valuable tools to combat bacterial 
infections in the mammary gland. They are intended to 
kill or inhibit growth of microorganisms that cause in
flammation of the mammary gland, thereby improving 
milk quality. The appropriate use of antibiotics is an 
important component of a mastitis control program. 

Antibiotics are often prescribed or recommended 
by a veterinarian, and are available through veterinary 
clinics or other sources. The veterinarian plays an im
portant role in antibiotic selection and usage on dairy 
farms. Veterinarians have training and knowledge of 
the etiology, pathophysiology and treatment of disease, 
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and are licensed to prescribe antibiotics to patients un
der their care. With this, the veterinarian also assumes 
responsibility for protecting public health. 

Rational use of antibiotics in the dairy industry 
includes knowledge of the most frequently isolated 
pathogens causing mastitis and their antimicrobial sus
ceptibility patterns. With the privilege to prescribe drugs 
for use on dairy farms comes the responsibility to use 
licensed antibiotics as directed by the label. In 1994, 
the Animal Medicinal Drug Use Clarification Act 
(AMDUCA)1

•
2 was signed into law. Effective December 

9, 1996, this law allows the veterinarian to prescribe 
approved drugs for extralabel use under special circum
stances. This report examines extralabel use of antibi
otics and the interpretation of the AMDUCA. 

Case Description 

In September 1999, the New York State Quality 
Milk Promotion Services (QMPS) program was con
tacted by three farms having problems with yeast mas
titis. Several yeast strains were cultured from multiple 
cows in each herd. Investigation revealed that each 
farm used an antibiotic mixture compounded by a vet
erinary clinic (to be called "Vet Mix") to treat cows for 
mastitis. This solution was dispensed to the producers 
in 500 ml (1/2 quart) bottles intended for multiple-dose 
use. The label contained information about the pre
scribing veterinarian, the drugs in the mixture, dos
age instructions (25 ml per dose for 3 milkings), and 
milk and meat withholding times. 
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All three producers used a syringe with disposable 
teat canulas to treat cows by intramammary infusion. 
The syringes were not sterilized or disinfected between 
treatments. In all herds, a sample of the antibiotic mix
ture was obtained and submitted for culture. Two of the 
three herds did not maintain treatment records for clini
cal cases. In all cases, owners indicated that the Vet 
Mix was obtained from their veterinarian as an "over
the-counter" product. 

The antibiotic mixture was used in an effort to re
duce somatic cell count problems. The major concern in 
each herd was Staphylococcus aureus, which was con
firmed when the cows were sampled for microbiological 
culture. Results of the yeast culture3 are summarized 
in Table 1. On two farms, unopened bottles of Vet Mix 
were also sampled, neither of which were culture-posi
tive for yeast. 

The label on the Vet Mix bottles indicated that it 
contained penicillin, spectinomycin and dexamethasone. 
We were unable to determine whether the mixture con
tained spectinomycin sulfate or a spectinomycin hydro
chloride formulation. The recommended withholding 
times were 4 days for milk and 30 days for slaughter. 

Drug Use Rationale 

The veterinarians' rationale for using compounded 
drugs on these dairy farms with a known history of S. 
aureus mastitis is unclear. Extralabel use of the drugs 
in this compounded mixture will be discussed later in 
this paper. 

Penicillin is approved for use in lactating dairy 
cows and is present in a number of products currently 
approved for intramammary infusion. S. aureus strains 

cultured from New York dairies are reasonably sensi
tive to penicillin (Figure 1). The Kirby-Bauer method 
was used by the QMPS laboratories to evaluate sensi
tivities; zone diameters were evaluated using NCCLS 
standards as published in the M31-A document. In herds 
where the sensitivity patterns of the microorganisms 
are known, penicillin can be a rational choice for 
intramammary treatment, recognizing that cure rates 
for S. aureus are still low.8·9 

Spectinomycin sulfate (an aminocyclitol antibiotic) 
is approved for treating bovine respiratory disease, but 
is not approved for female dairy cattle over 20 months of 
age or lactating dairy cattle. While looking for efficacy 
data in published literature, a search in Medline using 
the key words "spectinomycin" and "mastitis" yielded only 
five publications during the last 20 years. All articles in
dicated that a relatively high percentage of S. aureus 
strains were resistant to spectinomycin. This was in 
agreement with the antibiotic susceptibility testing re
sults from S. aureus strains isolated from mastitis 
samples in New York state (see above for methods) (Fig
ure 2). Clearly, in-vitro susceptibility should not be used 
as the single predictor for clinical efficacy, however, no 
published in-vivo efficacy studies were found either. 

The combination of penicillin and aminocyclitols 
in the same syringe or bottle is not approved by the Food 
and Drug Administration (FDA), and may not be chemi
cally compatible. Because spectinomycin is not approved 
for use in lactating dairy cattle, there is no information 
on milk withholding times on the label or in the litera
ture. A search of the US Food Animal Residue Avoid
ance Databank (US-FARAD)5 web site failed to yield any 
information on milk withdrawal times following 
intramammary infusion of spectinomycin. 

Table 1. Yeast culture results from intramammary infections and from samples of opened bottles of Vet Mix 
obtained on the same farm. 

Yeast species 

Herd I 
Candida famata 
Candida rugosa 
Candida lipolytica 
Candida pseudotropicalis 

Herd II 
Candida famata 
Candida bordinii 
Candida lipolytica 
Candida rugosa 
Pichia membranaefaciens 

Herd III 
Candida guiliermondii 
Candida rugosa 

MAY, 2000 

Cows Infected 

51,60,63,Sarah 
31,54,63,71, 101,170,277 

32, 278, 291, Blackie 
29,52,75 

90 

15,27,41,75,91,98, 129 

36 

Vet Mix (CFU/ml) 

Present 
Present 

Not identified 
Not identified 

76,000 
460,000 
61,800 

600 
400,000 

1,440,000 
1,600,000 
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Figure 1. Antibiotic sensitivity of S.aureus isolates to 
penicillin. Data from all four New York 
QMPS laboratories 1985 - 1999. 
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Dexamethasone is approved for dairy cattle as an 
intramuscular treatment, but is not labeled for 
intramammary use or for treatment ofmastitis. An ex
periment where S. aureus infected cows were treated 
parenterally with dexamethasone resulted in increased 
shedding of S. aureus and decreased milk yield. Dex
amethasone usage caused profound down-regulation of 
adhesion molecules on neutrophils, leading to leukocy
tosis and, in some quarters, to clinical mastitis.4 Dex
amethasone has been reported to be effective in reducing 
the acute inflammatory response associated with 
coliform mastitis. 6 

AMDUCA Interpretation 

According to the extralabel drug use algorithm 
compiled by the Wisconsin Veterinary Medical Associa
tion, 1 use of compounded drugs is only acceptable when: 

1) There is a carefully established diagnosis; 
2) A valid veterinarian-client-patient relationship 

is present; 
3) There is no approved drug available that is la

beled for the intended use and is clinically ef
fective; 

4) There is no drug available that is approved for 
food animals and that can be used in an 
extralabel manner; 

5) There is no drug available that is approved for 
humans or non-food animals that can be used 
in an extralabel manner; 

6) There is adequate scientific information avail
able to determine the withdrawal time. 

When extralabel drug use is the only option to treat 
a disease, there are specific requirements for usage, 
record keeping and labeling information. The drug must 
be used under the supervision of a veterinarian, a valid 
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Figure 2. Antibiotic sensitivity of S.aureus isolates to 
spectinomycin. Data from all four New York 
QMPS laboratories 1992 - 1999. 

:« Sensitive ~~ Intermediate = Resistant 

veterinary-client-patient relationship must exist, and 
steps must be taken to ensure that no violative drug 
residues occur in the milk or meat. Perhaps more im
portantly, the practitioner must establish that available 
approved products are ineffective for treating the dis
ease condition diagnosed. The basis for proof must logi
cally include supporting laboratory data and clinical 
records. Record requirements include animal identifi
cation, condition(s) treated, product(s) name and 
dosage(s), duration of treatment and stated withhold
ing periods for meat and milk. Labeling requirements 
include name and address of the veterinarian, name of 
the drug(s), withholding times, and specific directions 
for use, including identification of the animals to be 
treated, dosage frequency, duration of therapy and route 
of administration. 

There is additional guidance outlined in section 
530.13 of the Federal Register regarding compound
ing of approved drugs. 2 This section requires that a 
veterinarian or pharmacist do the compounding, that 
there are adequate procedures and processes in place 
to ensure the safety and effectiveness of the com
pounded product, and that the scale of the compound
ing operation is commensurate with the established 
need for the compounded product. 

Discussion 

This study illustrates a case where many of the 
requirements for extralabel use of antibiotics set forth 
by the AMDUCA were not met. The combination of drugs 
used in the Vet Mix for treatment of S. aureus mastitis 
in lactating dairy cattle was questionable. 
Spectinomycin is not FDA approved for treatment of S. 
aureus mastitis in lactating cattle. The risk of antibi
otic residues using these specific products in a com
pounded mixture is substantial. From our investigation 
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we could not determine that a specific diagnosis was 
made at the animal level, or that requirements for 
recordkeeping were met. Furthermore, there were no 
laboratory data or clinical records which would suggest 
the compounded mixture was clinically superior to avail
able approved products. 

From the available data, it appears likely that the 
Vet Mix bottles became contaminated with yeast on the 
farm. Yeast species multiplied in the bottles, and subse
quently infected some cows that were treated with the 
drug mixture. Additionally, the compounded mixture 
was dispensed as an over-the-counter product. 

Aside from cost to the producer associated with 
yeast mastitis outbreaks, there are also broader conse
quences. The World Health Organization (WHO) has 
expressed great concern over antibiotic use in farm ani
mals.10 This is specifically due to transmission of anti
biotic resistance by pathogens from animals to humans, 
and the presence of antibiotic residues in foods from 
animal origin. The objective of this case study was to 
increase awareness of risks involved with extralabel 
drug use and compounding. These practices can result 
in direct liability for the veterinary profession, and also 
compromise the credibility of the dairy industry. When 
situations such as the one described in this case study 
occur, the ability of the veterinary profession to deal with 
the challenges put forward by the World Health Orga
nization could be questioned. 

Conclusions 

Antibiotic use is a valuable privilege. With this 
privilege comes great responsibility for both dairy pro
ducers and veterinarians. It is important to continually 
review the rationale for use of specific antibiotics to treat 
food animals. 11 There is no place in the current societal 
and regulatory environment for extralabel antibiotic 
usage unless the AMDUCA stipulations are carefully 
met and followed. Publications are readily available to 
provide the veterinarian and dairy producers with guide
lines on proper drug usage and residue avoidance. 1•2•5•7 

MAY, 2000 

This is a challenge as well as an opportunity to imple
ment good clinical practices on dairy farms. 

Footnote 

We at QMPS would like to obtain input with re
gard to this case study. We would also be happy to pro
vide further information on the susceptibility of 
commonly isolated mastitis causing microorganisms 
and the expected treatment success for the currently 
approved antibiotics. 
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Necropsy Techniques for Feedlot Personnel 

■ Though dead cattle in a feedyard are a source of great economic loss, they may 
still have some worth in the form of valuable diagnostic information. 

■ Necropsies are an excellent training tool to teach about anatomy, physiology 
and pathology. 

■ Evaluating obvious 
pathology 
associated with 
respiratory, 
digestive, 
urogential and/or 
reproductive 
tracts will enable 
personnel to rule 
out about 75% 
of the most 
common causes 
of feedlot diseases. 

■ Feedyard 
personnel can 
be trained to 
perform simple 
yet thorough 
and informative 
examinations. 

Necropsy Examination 
A well pe,formed post mortem 

examination and full utilization of 
diagnostics is the key to disease 

prevention. 

■ The manual includes descriptive procedural steps and signs and/or lesions in 
specific organs. 

To Order: Please send __ Necropsy Manual ..................... $ 49.95 
Please send __ CD-ROM - Same as Manual ............ $ 15.95 
Please send __ CD-ROM - with Powerpoint capabilities ... $ 15.95 
Please send __ Both Manual and CD-ROM of your choice . $ 55.95 
Shipping & Handling - add ............................. $ 5.00 
Total ............................................... $_._ 
Add tax (if applicable) ................................. $ _._ 
Grand total .......................................... $ _._ 

Mail order to: 
David T. Bechtol, DVM 
Rt 1 Box 37 
Canyon, Texas79105 
806-499-3304 
Email dbechtol@paloduro-consulting.com 

Ship order to: 
Name --------------
Address -------------
City _____________ _ 
State ______ Zip _____ _ 

Educational discounts available. Please call the number or go to web site for details. 



An Introduction to Animal Husbandry in the Tropics 
Fifth Edition 

William J. A. Payne and R. Trevor Wilson 

PUBLICATION DATE: July 12, 1999 FOR IMMEDIATE RELEASE 

Completely revised-with a new coauthor, 100 black-and-white photographs, and more than 170 draw
ings-this book remains "the most authoritative and comprehensive book on the development and production 
of domestic livestock in the tropics." 

New to the fifth edition are: 
• Discussion of recent developments in nutrition and feeding, with special attention to more efficient use of 

low-quality foods. 
• Emphasis on sustainable and integrated systems of production, especially "in low to medium input small

holder mixed systems that predominate over much of the tropics." 
• Attention to the need for conservation and rational use of the many breeds and types of domestic animals in 

the world. 
• Additional information on species other than cattle. 

New or extensively revised chapters include chapters on Equidae (including horses, mules, and donkeys); 
minor species and microlivestock; animal fibers, hides, skins, and other products; sustainable production of 
forage; and the contribution of animals to farm energy supplies as transport and other power functions. 

ABOUT THE AUTHORS: William J . A. Payne, PhD, has worked in the topics for more than 40 years as a researcher and research 
administrator. More recently he has served as an independent consultant in tropical animal research and production. He also has acted as 
a visiting professor at the University of the South Pacific and the University of Florida. R. Trevor Wilson, PhD, is a Fellow of the Institute 
of Biology who has spent almost 40 years working and traveling in Africa, Latin America, the Arab countries, and Asia. He has also worked 
in various capacities including project director for the International Livestock Centre for Africa. He is currently an independent agricul
tural consultant working for international and bilateral organizations. 

826 pp., 7 1/2 x 9 3/4, illus., hardcover, ISBN 0-632-04193-5, $139.95. Distributed for Blackwell Science. U.S. and Canadian rights. Avail
able through ISU Press. Prices subject to change without notice. Sixty-day examination copies available to U.S. instructors. Complimen
tary copies available to reviewers . For more information contact Beverly Fisher, Promotion Coordinator, ext. 624. Visit our Web site at 
http://www.isupress.edu 

Abstract 

Effect of Three Programmes for the Treatment of Endometritis on the Reproductive 
Performance of a Dairy Herd 
W. Heuwieser, B-A. Tenhagen, M. Tischer, J. Luhr, H. Blum 
Veterinary Record (2000) 146, 338-341 

Three management programmes to improve the 
reproductive performance of a dairy herd were compared 
in a prospective controlled field study on one commer
cial farm. A total of 542 cows were examined for en
dometritis 22 to 28 days postpartum and assigned to 
one of three treatment groups: in group 1 the cows with 
signs of endometritis were treated with an intrauterine 
infusion of 100 ml of a 2 percent polycondensated m
cresolsulphuric acid formaldehyde solution; in group 2 
the cows with signs of endometritis were treated with 
an intrauterine infusion of 125 ml of a 20 percent euca
lyptus compositum solution; and in group 3 all the cows 
were injected intramuscularly with 0·75 mg oftiaprost, 

an analogue of prostaglandin F2a (PGF 
2

) at two-week 
intervals, starting on day 43, until they were insemi
nated. Thirty-four percent of the cows showed signs of 
endometritis. In group 3, oestrus detection efficiency was 
significantly higher than in groups 1 and 2 (P<0·05), 
the interval to first service was shorter, and the cows 
had fewer days open than the cows in groups 1 and 2 
(P<0·05). The results indicate that management 
programmes based on the strategic use of PGF

2
a are an 

effective alternative to traditional programmes based 
on rectal palpations and intrauterine infusions to con
trol endometritis at a herd level. 



"I want to have the healthiest cattle available for my customers, that's why I use Vira Shield ." Craig Roth, Angus Breeder 

XTEHD III® adjuvant and its microsphere emulsion technology 
make the difference in VIRA SHIELD®! 

1 . Vira Shield, the first vaccine containing both Type 1 and Type 2 BVD genotypes, stimulates large clones of long-term memory 
cells. This produces the serological and long-term, cell-mediated immunity benefits without the risks associated with live vac
cines. (Data on filel 

2. Vira Shield's microsphere emulsion protects viral antigens from maternal antibody the baby calf receives from the colostrum. (Data 

on filel Calves obtain active immunity in spite of maternal antibody. (Reprints availablel 

3. Vira Shield works: Grand continues to conduct research on Vira Shield products to make them the best in the industry. To 
date, Grand has completed 28 challenge immunogenicity studies involving 663 animals . Vira Shield has a history of 63 mil
lion doses sold and used successfully since its introduction in 1986. mata on filel Virus quality is assured with our 
Synchrony™ cell line. 

4. Grand uses a proprietary "gentle kill" method to preserve protective antigenicity of all viral components. Our vaccines are 
produced with Grand's exclusive state-of-the-art, robot-controlled virus production system. 

5. Vira Shield contains USDA approved BVD Type 2 strain TN131 since 1986 and is safe for both open and bred cows and 
can be given anytime. No infecting the ovaries as reported with live vaccines . (Reprints availablel 

6. Other killed vaccines have not been shown to produce year-long immunity for Type 2 BVD. They also do not contain the 
exclusive Xtend Ill® adjuvant. 

7. Vira Shield 2, 3, 4 & 5 have passed USDA safety and efficacy tests for sub-Q and IM administration . (Data on filel 

"Your Partner in Vaccination Programs" 
- 6 -For more information call 

800-843-3386 
http:/ /www. grand lab . com 

Grand Laboratories, Inc. 
Larchwood, IA 



Poisonous Plants 
A Veterinary Guide to Toxic Syndromes 

(CD-ROM) 

Murray Fowler, DVM 

Approximately 1,000 plants-including fungi-that are poisonous to animals (and humans) ap
pear in this easy-to-use, full-color diagnostic tool and reference. Veterinary practitioners and students, 
toxicologists , agronomists, plant specialists, and agricultural extension agents will find it a valuable aid. 

Three cross-referenced indexes make each plant instantly accessible by: 
• Common name index. 
• Scientific name index. 
• Poisonous syndromes (groupings of plants by similar toxins, effects, structures, and other common relation
ships). 

Each plant selected by common or scientific name appears on its own page with: 
• One or more full-color photographs. 
• Detailed information-including common name, scientific name, poisonous parts, and links to pages for 

related plants. 

Icons on each plant description page provide access to additional information including: Poisonous 
principle ... distribution (native region, habitat) ... common circumstances in which poisoning occurs ... clinical 
signs ... diagnosis (laboratory tests; pathology) ... management or treatment. 

Appearing in descriptions are hypertext links of specific words to related information on other pages. 
Several clinical signs components contain a digitized segment (movie with audio) that shows and explains 
symptoms of toxic exposure and, selectively, methods of effective treatment. 

The poisonous syndrome index displays plants grouped by problem caused or by aspects of appear
ance, from which selection of individual plants (links to other information or pages) may be made. 

A "Help" subprogram provides quick answers to questions about use of the CD-ROM. 

ABOUT THE AUTHOR: Murray Fowler, DVM, is professor emeritus of zoological medicine, School of Veterinary Medi
cine, University of California-Davis, and former chief of the Zoological Medicine Service of the hospital. He is a diplomate of 
the American Board of Veterinary Toxicology, the American College of Veterinary Internal Medicine, and the American 
College of Zoological Medicine. He also is past president of the American Association of Zoo Veterinarians. 

ABOUT THE CD-ROM: Poisonous Plants: A Veterinary Guide to Toxic Syndromes is produced as Multimedia Courseware 
for Veterinary Medicine by the University of California-Davis, and distributed by ISU Press. 

January 1999 (Distributed by UC-Davis. Sorry, no examination copies; CD-ROMs are available for purchase only.) 
• PC platform (Windows): ISBN 0-8138-2090-1 , $89.95 
• Power Macintosh platform: ISBN 0-8138-2100-2, $89.95 



Spanish for Veterinarians 
A Practical Introduction 

Bonnie Frederick, Juan Mosqueda, Sandra Garcia Angeles 

This introduction ... is designed to prepare you for the clinical conversations [in Spanish] between a 
veterinarian and a client After studying theses chapters, you will ... be able to ask what the animal's 
symptoms are and how long it has had the problem. Moreover, you will be able to understand the gist of the 
client's answer. If you approach this study with that practical goal in mind, you should be able to learn 
working Spanish fairly rapidly.-Introduction 

PUBLICATION DATE: March 1, 2000 FOR IMMEDIATE RELEASE 

Spanish for Veterinarians is a practical how-to-manual, specifically designed to help you rapidly learn a 
working Spanish for clinical conversation. The presentation of the language is not traditional-explanations 
are written for veterinarians, not grammarians, so you won't find conditional verbs or terms such as "pluper
fect." What you will find are: 
• A pronunciation guide and explanations of how to conjugate verbs. 
• Ample vocabulary lists for animals, body parts, and diseases. 
• Only words and constructions useful to veterinarians. 
• Vocabulary for obtaining information for the clinical history and diagnostic exam. 
• Cultural discussions on the role of animals in Hispanic America and other useful cultural information (e.g., 

how to make proper introductions and social conversation). 
• Short exercises to facilitate practice and knowledge retention. 
• An English-to-Spanish and Spanish-to-English dictionary of practical veterinary terms alphabetized together. 

Spanish for Veterinarians draws primarily from Mexican Spanish, because of the preponderance of Mexi
can people in the United States, but also teaches how to adjust speech to accommodate other Spanish dialects. 

ABOUT THE AUTHORS: Bonnie Frederick, PhD, is associate professor of Spanish, Dept. of Foreign Languages and Literature, Wash
ington State University. Juan Mosqueda, MVZ, is a veterinarian currently working toward a PhD degree in the Dept. of Microbiology and 
Pathology, Washington State University, where he teaches the course "Spanish for Veterinarians" with Bonnie Frederick. Sandra Garcia 
Angeles, MS, a former instructor of Spanish at Washington State University, now is a doctoral student at Arizona State University. 

142 pp., 5 1/2 x 8 1/2, paperback, ISBN 0-8138-2954-2, $24.95. Available through ISU Press. Sixty-day examination copies available to U.S. 
instructors. Complimentary copies available to reviewers. For more information contact Beverly Fisher, Promotion Coordinator, ext. 624. 
Web site: www.isupress.edu 
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Dr. Shan Collett Dr. Clayton L. Kelling Dr. Owen Rae Dr. Lynn Upham 
Alliance, NE Lincoln, NE Gainesville, FL Tulare , CA 

Dr. Peter D. Constable Dr. Mark L. Kinsel Dr. Jerry R. Rains* Dr. Sarel R. Van Amstel 
Urbana, IL Nampa, ID Kansas City, MO Knoxville, TN 

Dr. John D. Day Dr. John G. Kirkpatrick Dr. Richard F. Randle Dr. Michael B. Vaughn 
J erome, ID Stillwater, OK Columbia, MO Columbia, MO 

Dr. Laurie L. Day Dr. Lloyd L. Knight Dr. M. Gatz Riddell Dr. Juan S. Velez 
J erome, ID Glenns Ferry, ID Auburn, AL Longmont, CO 

Dr. William R. DuBois Dr. Michael W. Knight Dr. Jerry R. Roberson Dr. David L. VonTungeln 
Stillwater, OK Champaign, IL Blacksburg, VA El Reno, OK 

Dr. James H. Fountaine Dr. JeffC. Ko Dr. Jeremiah T. Saliki Dr. Kevin E. Washburn 
Kenyon, MN Stillwater, OK Stillwater, OK Stillwater, OK 

Dr. Robert W. Fulton Dr. Terry W. Lehenbauer Dr. Michael W. Sanderson Dr. David J . Wilson 
Stillwater, OK Stillwater, OK Manhattan, KS Ithaca, NY 

Dr. Franklyn B. Garry Dr. Fred D. Lehman Dr. Patricia B. Scharko Dr. Lou Anne Wolfe 
Ft. Collins, CO Starkville, MS Lexington, KY Mannford, OK 

Dr. Brian J. Gerloff Dr. Howard D. Levine Dr. Daniel Scholl Dr. Bruce W. Wren 
Marengo, IL S. Woodstock, CT Baton Rouge, LA Lenexa, KS 

Dr. Daniel L. Grooms 
E. Lansing, MI *Deceased 

Appreciation is extended to each of the above mentioned individuals for volunteering their time and expertise to 
peer review articles for The Bovine Practitioner. 
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