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TIIOUGIIT FOR TIIE MONTII
Hindsight is an exact science.
--Guy Bellamy
Virginia Tech and Virginia State
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OCCUPATIONAL EXPOSURE TO WASTE ANESTIIETIC GASES
Despite intensive investigation using experimental animal models, laboratory
tests for mutagenicity, and nationwide retrospective surveys, some controversy
remains as to the true health hazard of breathing waste anesthetic gases. The
balance of the evidence indicates that exposure to trace amounts of anesthetic
gas, in addition to any number of other factors, increases the incidence of
certain diseases. A higher incidence of abortion, infertility, and birth defects
has been cited for both males and females exposed to anesthetic pollution compared
to unexposed health care givers. Diseases associated with chronic occupational
exposure to anesthetic agents include hepatic and renal disease, cancer, and
central nervous system disturbances such as depression, irritability, and impairment
of decision-making skills, headache, and increased incidence of suicide. Whatever
the exact cause and ef feet role of anesthetic gases, the almost cavalier complacency
that . once existed about trace concentrations of anesthetics in operating room
air is gone forever.
Disturbingly high ambient anesthetic concentrations can be found in many
veterinary practices. Most commonly, the source and the solution to the problem
can be found in the practice of delivering inhalational agents. The following
recommendations should help reduce exposure:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Use the anesthetic vaporizer only when the patient is connected to the
circuit.
Turn off flowmeters and vaporizer when the machine is not in use.
Minimize the use of induction chambers and masks.
When masks are
used, make sure they fit snugly.
Fill vaporizers in a well ventilated area and avoid spilling volatile
agents.
Select endotracheal tubes that fit well, and check for proper inflation
of the cuff.
Keep an equipment-maintenance schedule and regularly check machines
for loose connections and leaks in hoses, lines, rebreathing bags,
endotracheal tubes and cuffs, and scavenger lines.
Minimize disconnection of the patient from the anesthesia circuit.
When disconnection is necessary, turn off the flowmeter and occlude Y
piece.
Let the animal breath oxygen from the circle as long as possible at
the end of a procedure, allowing exhaled gas to be scavenged.
During recovery, stay away from the animal's head as much as possible
to avoid exhaled gases.
Educate all personnel working with inhalation anesthesia with regard
to risk and prevention.
Advise pregnant personnel to avoid exposure during the first trimester,
and ideally throughout pregnancy.
Install scavenging· equipment, and periodically monitor ambient waste
gas levels.

NIOSH has recommended that the environmental concentrAtion of halogenated
anesthetic agents not exceed 2 ppm when used alone or 0. 5 ppm when used with
nitrous oxide (<25ppm). Safe anesthetic practice as outlined Rbove, along with
use of a simple scavenging system, should allow the practice to achieve these
standards. --M. Holland, DVM, DACVA, VA-MD Regional College of Veterinary Medicine,
Blacksburg, VA.
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INDUCTION OF ESTRUS IN THE BITCH
Induction of estrus in the bitch has never been highly successful due to
misconceptions of the basic physiology involved in the canine reproductive
cycle.
Extrapolations from other species have led to the use and misuse of
gonadotropins with predictably poor results. Many have used Follicle Stimulating
Hormone (FSH) during proestrus in an attempt to stimulate follicular growth and
thus increase litter size.
Others have used Luteinizing Hormone (LH), or its
substitute, Human Chorionic Gonadotropin (HCG), to induce ovulation. It has now
been shown that the bitch is somewhat unique in her gonadotropin profiles of
normal cycles.
In an excellent study completed by Olson's group at Colorado,
FSH was shown to be relatively high during anestrus, very low during proestrus,
and high again during estrus at ovulation. LH was shown to have multiple peaks
of various levels during anestrus, to drop during Proestrus, and to peak again during
estrus at ovulation. Apparently the bitch needs both FSH and LH during anestrus
for follicular growth and during estrus for ovulation.
Without this basic
knowledge, FSH and LH have been used inappropriately a.nd with understandably
varying results.
A recent study (JAVMA, 1988, 192(11): 1541-1545) has given us our first
reliably successful regimen for estrus induction in the bitch. Using a combination
of diethylstilbestrol (DES), FSH, and LH, the investigators were able to induce
a fertile estrus in 100% of pathologically anestrous Greyhound bitches as well
as in bitches exhibiting a normal anestrus. DES was given at a dose of 5 mg per
os per day for 7 days to induce proestrus, determined by the onset of a sanguineous
vulvar discharge. With day 1 being the first day of bleeding, the DES was given
for two additional days.
If no response was obtained in 7 days, the DES was
increased to 10 mg per os per day for 7 days to be continued for 2 days following
the onset of vulvar bleeding. Most bitches responded during the first 7 days of
DES administration. LH (5 mg IM or 1000 IU HCG IM) was given on day 5 of proestrus.
FSH (10 mg IM) was given on days 9 and 11 with one breeding performed on day 13.
Estradiol and progesterone levels were shown to increase significantly following
the LH injection with estrous behavior demonstrated 1-4 days later.
Estradiol
was shown to decrease rapidly after the first FSH injection while progesterone
continued to increase rapidly.
All bitches stood to be bred by a dog, although
incomplete vaginal epithelial cornification was noted on all treated bitches.
All bitches produced live pups after a normal period of gestation.
Although
pregnancies were obtained, a lowered fecundity was noted . Five of the 7 litters
had 4 or fewer pups.
It was also suggested by the authors that when inducing
estrus in cycling bitches that the induction take place after the required 120
days post estrus to allow the necessary desquamation and repa i r period of the
endometrium. --Beverly J. Purswell, DVM, Ph.D., Diplomate A.C.T., VA-MD Regional
College of Veterinary Medicine, Blacksburg, VA.

BOVINE PRACTITIONERS FALL CONFERENCE
Sheraton Inn - Frederick, Maryland
September 29-30, 1989
Program Topics:
Mas ti tis
Practice tips

Herd Management
Nutrition

For Conference information or assistance, please call:
Douglas Carmel, DVM
College Park, MD
(301) 454-4631/4651
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HEALTII COMMISSIONER APPROVES VACCINE TRIAL
Health Commissioner C. M. G. Buttery has approved a proposal to use Parramore
Island in Accomack County as a test site for a genetically engineered rabies
vaccine for raccoons.
The United States Department of Agriculture (USDA) has
given permission for the tests to proceed. Dr. Buttery has notified Dr. Charles
Rupprecht of the Wistar Institute in Philadelphia of Virginia' a approval.
Wis tar developed and successfully tested the experimental oral vaccine.
The next step is to test the . vaccine in the wild. An island provides the needed
control for the tests. Parramore Island was selected because it is uninhabited
and located four and a half miles from the mainland of Eastern Shore Virginia.
Parramore Island is owned and managed by the Nature Conservancy which has not
decided if it will allow the tests. If approved by the Nature Conservancy, the
tests will be conducted by Wistar in cooperation with the Virginia Department of
Health.
Findings of a USDA environmental assessment of the field trials indicate
there would be no significant impact on humans or animals. A federal interagency
advisory committee was formed to consult with the USDA. Agencies represented on
the committee included:
the Food and Drug Administration, National Institutes
of Health, and Centers for Disease Control.
The project was also strongly
endorsed by a variety of organizations and individuals at a USDA public hearing
in Bethesda, Maryland on March 30, 1989.
As part of the approval process, the USDA sought the agreement of animal
health authorities in Virginia. Because rabies is a threat to humans as well an
animals, the Department of Health was asked to coordinate the review along with
the Department of Agriculture and Consumer Services and the Department of Game
and Inland Fisheries.
The Commissioner appointed an Oral Rabies Vaccine Review Committee consisting
of representatives of the three state agencies as well as a veterinary virologist,
an infectious disease physician, and an ecologist familiar with Virginia's
barrier islands.
The committee unanimously recommends approval of the field
trial based on its assessment that potential health and safety risks to wildlife
species and humans, as well as to the environment of Parramore Island, appear to
be negligible to non-existent.
In addition, the Department of Health conducted
a public meeting in Accomack County on April 18, 1989, to explain the field
trials to area citizens. No public opposition was expressed at this meeting.
The field test would involve distributing vaccine-laden bait over part of
Parramore Island.
Raccoons would be captured alive to allow blood tests that
determine the levels of virus-neutralizing antibodies.
The raccoons and other
animals on the island would be monitored for at least six months.
The new vaccine uses a piece of genetic material (DNA) from the rabies
virus that triggers an immune response from the raccoon.
Because only part of
the virus is present, the animal is protected without the risk of producing the
rabies infection.
No adverse effects ·have been reported from safety tests on
over 25 species of animals. --VDH Public Ilealth News, July 1989.
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SMALL ANIMAL DENTISTRY
Adequate preparation for handling dental problems in small animals can
provide clients with a valuable service and practitioners with a good return on
their investment in training and equipment. Dental problems are common in small
animals; it is estimated that at least 85% of all dogs three years old and older
have periodontal disease.
Marketing this service to clients is based on education, using handouts and
videotapes, to make them aware of the problem, its relationship to their ·pet's
health and the importance of prompt, effective treatment. Successful marketing
has a direct relationship to the interest and commitment of the practitioner and
the clinic staff.
The educational effort should start with staff members and
might include some incentives to ensure the program's success.
Isoflurane is the anesthetic of choice in dental procedures and antibiotics
are often indicated as a preanesthetic medication.
An important feature of client education is preparing the client for tooth
loss/ extraction when his animal is entered for dental procedures, including
prophy. Home care is a most important aspect of client dental education. Proper
handouts and home care kits can be helpful.
Dental records are critical to successful dental programs.
Providing the
client with a copy of the dental record showing the work accomplished increases
the perceived value of the services rendered.
Providing clients financial incentives to have routine dental procedures
done during slow practice periods is an approach worthy of consideration. This
can be part of a good reminder system for dental work.
Good dental equipment pays dividends.
High speed, air-driven drills that
turn 350,000-400,000 RPM are versatile and conducive to better work. A dental
radiology machine should have 100 ma/55-65 KV capability and allows for better,
less expensive dental radiographs. Intraoral film is relatively inexpensive.
Tooth scaling can be done by hand or using an ultrasonic scaler or a high
speed drill and special rotosonic bits.
Proper professional treatment must
include subgingival exploration and curretage.
Regardless of which scaling
technique is used, it should always be followed by polishing with dental pummice.
Plaque control is the key to preventing periodontitis.
Regular brushing,
preferably daily, and the use of plaque antagonists such as chlorhexidine are
indicated.
Chew toys, hard dry food and treats, such as Milk Bone, may be
helpful but are of limited value in controlling plaque.
Periodontal disease is progressive, unrelenting and essentially incurable,
but manageable . It causes anatomical compromise, primarily affecting the gingival
margin and sulcus (the pocket below the gingival margin and above the attachment
of the gums to the tooth).
The war of periodontal disease is waged in the
sulcus and this is where treatment must occur to be of value.
--Charles A.
Williams. DVM. Fairfax. VA. as presented at the VVMA Swmner Meeting. June 1989
and reported by Kent Roberts.
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HIP DYSPLASIA
A new position for pelvic X-rays of dogs looks promising in helping to
predict whether pups as young as four months old will later develop hip dysplasia.
Although a standard pelvic X-ray examination is useful with adult dogs, it
is less accurate in diagnosing dysplasia in growing dogs. We have had encouraging
results with a new position for hip-joint X-rays developed by Drs. Gail Smith
and Darryl Biery of the University of Pennsylvania Veterinary College in
Philadelphia. Instead of the standard legs-extended position, anesthetized dogs
are placed with their hind limbs perpendicular to the tabletop. While an object
is put between the thighs, inward pressure is exerted at the knees.
This
manipulation forcibly displaces the femoral head (ball) from the acetabulum
(socket) of the joint.
By measuring the distance that the femoral head is
displaced from its normal position, the hip can be assessed as either normal or
pre-dysplastic.
Using Labrador Retrievers, we have been comparing the new method with the
standard leg-extended position.
Adults considered normal when examined by the
standard procedure showed femoral head displacements ranging from 1 to 3 millimeters
when the new method was used.
Hip joints rated as dysplastic by the standard
method showed displacements ranging for 3. 5 to 8. 0 millimeters in t he new procedure.
The most provocative findings, however, were in pups four to six months
old. All had normal hips according to the conventional X-rays, yet the pups fell
into two groups when examined by the new procedure. One group showed displacements
of 1 to 3 millimeters, the same as normal adult dogs; the other group, however,
showed greater hip joint laxity with displacements of 4 to 6 millimeters (see
illustration).
These observations suggest that while some pups appeared normal on the
standard X-rays, they in fact had abnormal displacements and may later become
dysplastic. Although these preliminary results are promising, t he pups must be
observed for several years to determine whether those with greater joint laxity
are, indeed, more susceptible to hip dysplasia than their counterparts with
relatively tight joints.
--Dr. George Lust, James A. Baker Institute of Animal
Health, Cornell University, Ithaca, NY. The Annual Report of the John H. Olin
Laboratory For the Study of Canine Bone and Joint Disease. 1988.
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Drawing of a plevic radiograph in
the same dog was positioned with its legs
perpendicular to the tabletop. An adjustable plastic instrument (PI) was placed
between the thighs, and inward pressure
was applied at the stifle joints (S). The
maneuver displaced the femoral heads (F)
from the acetabula (A), revealing joint laxity that was not evident in the
conventional X-ray. The round ligament, which is not visable in a radiograph,
joins the femoral head to the acetabulum.

Drawing of the conventional pelvic
X-ray taken with the dog's legs extended. According to that X-ray
method, the hip joints are normal.
Note that the femoral heads (F)
fit snugly in the acetabula (A).
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TIIE ROLE OF NUTRITION IN CANINE HEAJ_.TH

A preventative health program for dogs is not complete without proper
nutrition. In each stage of life (growth-adult-geriatric), the dog's requirement
for nutrients such as energy, protein and minerals change. The diet fed should
reflect these different requirements.
The quantity of food fed during each
stage should be calculated to maintain optimum body weight and prevent obesity.
Obesity is a major health problem in the dog population. Obesity predisposes
dogs to developing other problems (musculoskeletal, diabetes, cancer and skin
problems) which may shorten the dog's life.
Obesity is prevented by feeding
only enough food to maintain optimum body weight and by providing adequate daily
exercise.
A dog is at it's optimum body weight when the ribs can be felt, but
not seen.
No treats or snacks should be fed and the dog should have access to
water at all times. Feeding guidelines for each stage of life are outlined, but
measures to prevent obesity need to be included throughout all stages.
Growth is the first stage of life, generally lasting from one to two years
depending on the breed.
Skeletal development occurs during this period and is
influenced by nutrition.
Deficiencies in energy and (or) calcium may cause
excessive or abnormal growth which may result in skeletal problems such as
osteochondrosis. The diet and feeding methods should be established to maintain
optimum growth.
Puppies should be fed in a meal, time-limited fashion (10-20
minutes) four times daily for the first three months, three times daily until
six months and twice daily until 12 months of age. Feeding free choice without
any restriction is not recommended.
A good quality growth diet will meet all
the puppy's requirements.
Supplements are unnecessary and may unbalance the
diet.
Supplementing an inferior quality diet is also not appropriate because
these diets are generally less digestible and often contain excessive levels of
minerals, neither of which can be corrected with supplementation.
Puppies
should not be fed treats, snacks or table scraps. Providing dietary variety is
not necessary.
Treats or snacks may unbalance the diet and create behavioral
problems.
Dogs are considered adults from one to two years until 5 to 7 years for
large and small-medium sized breed dogs respectively.
Adults should be fed a
maintenance diet and may be fed free choice, but meal feeding twice daily is
preferred.
Type of diet fed (canned, semi-moist or dry) may depend upon the
dog's preference. Dry food may be more economical to feed, especially for large
breed dogs. Dry food is also recommended for the prevention of dental disease.
Dietary management of the geriatric dog involves feeding to compensate for
age related changes in nutrient utilization, preventing obesity and feeding a
diet to prevent the progression of any underlying subclinical disease (renal,
hepatic, cardiac, i.e.).
Protein levels are slightly restricted compared to a
maintenance diet and a good quality protein source is required in an attempt to
reduce the metabolic demands on the liver and kidney.
Levels of vitamins,
essential fatty acids and trace minerals such as zinc are increased to adjust
for the reduced ability of older dogs to digest and absorb these nutrients. The
choice of diet to feed the geriatric patient depends upon how well the dog is
eating and it's body condition. Geriatric diets lower in calories and higher in
fiber may be appropriate for obese and normal obese-prone dogs, but not for
older dogs which are thin and debilitated. The geriatric dog with a poor appetite
may require a more energy dense diet usually found in canned products. Geriatric
dogs may also find canned products more palatable, especially if warmed prior to
feeding.
Geriatric dogs should be fed at least twice daily. Daily food intake
and body weight should be monitored.
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Diet Requirements*
Adult

Growth

2500 kcal/kg ME**

3900 kcal/kg ME**

Geriatric
3750 kcal/kg ME **

Nutrients in Diet Dry Matter
> 29% protein
> 17% fat
< 5% fiber
1. 0-1. 8% calcium

0.8-1.6% phosphorus
Feed as a meal
(time limited 10-20 min)
4x daily up to 3 mos of age
3x daily up to 6 mos of age
2x daily up to 12 mos of age

*
**

15-25% protein
> 8% fat

< 5% fiber

0.5-0.9% calcium
0.4-0.8% phosphorus
Free choice or as a
meal 2x daily

14-21% protein
10% fat
< 4% fiber
0.4-0.8% calcium
0.4-0.7% phosphorus
Feed twice daily
in most palatable form
>

Lewis LD, Morris ML, Hand MS: Small Animal Clinical Nutrition, 3rd Ed.
Morris Associates. Topeka, KS, 1987.
Metabolizable Energy, on dry matter basis.

Mark

For optimum health of any dog, nutrition should be part of the preventative
health program. Nutrient requirements vary with age, activity and disease state
and the diet should ref le ct these changes.
General feeding guidelines are
provided, but the feeding program should be adjusted for the individual.
Caroline N. Niederman, VMD, PhD, Graduate Assistant, Cl j_nical Nutrition, VA-MD
Regional Cellege of Veterinary Medicine, Blacksburg, VA

TUNA FISH DIET:
Not the Cat's Meow
In one of the first reports of behavioral effects produced by a commercial
cat food, researchers at Cornell's College of Veterinary Medicine have concluded
that cats fed a tuna fish diet are less playful and active than beef-fed cats.
The fish-fed cats also vocalize less and spend more time eating.
The research was conducted by Dr. Katherine Houpt, an associate professor
of physiology at the College; Dr. Donald J. Lisk of Cornell University's Toxic
Chemicals Laboratory, Linda Essick, a veterinary student at Cornell, and Eve
Shaw, now a student at the Atlantic Veterinary College. They studied six male
and six female six-week-old kittens, half of whom were fed a commercial red-meat
tuna exclusively for 188 days, while the other half ate a commercial beef ration.
Behavioral observations began when the cats were six months old.
The results
were published in the Journal of Toxicology and Environment a 7 Health, 24 ( 1988): 16172.
Although there have been studies of cats fed fish with added mercury compounds,
this is the first report of behavioral effects produced by a commercial cat
food.
The researchers suspect that the changes in the cats' behavior might be
traced to the toxic effects of a chemical such as mercury. Marine fish such as
tuna contain appreciable concentrations of mercury, a neurotoxin that crosses
the blood-brain barrier of consumers of the fish.
It has been reported that
cats fed µg of mercury per kilogram body weight daily developed a minimal nonprogressive neurological deficit after sixty weeks. Dr. Houpt cautions that her
study is not a toxicology study. "It cannot be said with certainty," she explains,
"that the mercury in the tuna fed to cats caused the observed behavioral effects;
however, ~he significant correlations between behavjoral changes and brain
mercury levels lend support to this hypothesis."
--Veterinary Viewpoints
College of Veterinary Medicine, Cornell University.
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VETERINARY COLLEGE NEWS
Since July 1, 1989, there have been a number of new additions to the faculty
and clinical staff of the College in Blacksburg. They are:
Karen Dyer, DVM, Ph.D., joins the faculty as a neurologist and assistant
professor.
She graduated from the University of Tennessee, practiced in
Knoxville, completed her residency at Davis, California and obtained her
Ph.D. at the University of Wisconsin.
John Robertson, VMD, Ph.D., comes to Blacksburg from !CI Americas Inc.,
Wilmington, Delaware where he was head of pathology.
He has a special
interest in urinary tract disease and autoimmunity and is working on various
renal disease projects.
Martin Furr, DVM, adds his expertise to the Field Services section as an
ambulatory clinician. An Oklahoma State graduate, Dr. Furr comes to Virginia
Tech after completing a medicine residency at the Equine Medical Center in
Leesburg.
David Matsas, DVM, also joins the College's ambulatory service.
He· is a
Purdue University graduate and joins the Blacksburg faculty following
completion of a residency in the ambulatory clinic at Cornell Univ.ersity.
Beverie Nix, DVM, is a new small animal medicine resident in the Teaching
Hospital.
A Texas A & M graduate, she practiced for two years before an
internship at Auburn University.
Peter Trevor, BVSc, is a resident in small animal surgery.
He graduated
from the University of Pretoria in South Africa and comes to Blacksburg
from an internship at Texas A & M.
Lisa Darling, DVM, a North Carolina State graduate, is a new intern in large
animal medicine and surgery.
Steven Karras, DVM, an Oregon State graduate, is also a new intern in large
animal medicine and surgery.
Amy Grooters, DVM, an Iowa State graduate, comes to Blacksburg as an intern

in small animal medicine and surgery.
Steven Osofsky, DVM, a Cornell graduate, joins the clinic staff as an intern
in small animal medicine and surgery.

VMRCVM ALUMNI WEEKEND
Alumni of the Virginia-Maryland Regional College of Veterinary Medicine are
cordially invited and encouraged to attend a gala Alumni Weekend in Blacksburg,
October 20-22, 1989.
Events include; reception at the Donaldson Brown Center
Friday evening, continuing education (six contact hours) on Saturday, a banquet
and class reunions Saturday evening, and a Sunday brunch with Dean Eyre.
The CE program is on emergency medicine and will feature two alumni from
the class of 1984 as speakers.
For Alumni Weekend information or assistance, please call Terry Swecker,
DVM or Kent Roberts, DVM (703) 231-7666.
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CONTINUING EDUCATION OPPORTUNITIES
Virginia-Maryland Regional College of Veterinary Medicine
Continuing Education Programs - Fall 1989
Location

Program

Date

Contact
Hours

Small Animal Medicine Update

Charlottesville

4

*october 6-7

Critical Care Nutrition

Blacksburg

10

* November 10-11

Small Animal Endoscopy

Blacksburg

8

*November 17-18

Spinal Surgery

Blacksburg

10

Small Animal Behavior

Charlottesville

6

*December 1-2

Eye/Ear Surgery

Blacksburg

10

* December 8-9

Wound Management/Reconstructive
Surgery

Blacksburg

10

September 28

November 30

*Limited Enrollment Course
Note: Program brochures are mailed approximately, six-eight weeks prior to the
course date.
For course information or assistance, please contact:
Kent Roberts, DVM
VA-MD Regional College of Veterinary Medicine
Blacksburg, VA 24061
(703) 231-7181

TOXICOLOGY SERVICE AT VIRGINIA TECH
The Virginia-Maryland Regional College of Veterinary Medicine offers a
diagnostic toxicology service to practitioners and owners in the region. This
service, initiated in July 1982, can now offer a much wider range of assays to
assist in diagnosing appropriate cases . The capability o f t he laboratory includes;
heavy metals, trace mineral deficiencies, mycotoxins, r odenticides, nitrates,
cyanide, urea and ethylene glycol. We have arranged with another laboratory on
campus to analyze specimens for pesticides and herbicides.
A f ee schedule for
these analyses will be sent upon request.
The toxicology laboratory is equipped with modern analytical instruments
and is staffed by three professional toxicologists as well as technical support
staff. The laboratory endeavors to provide you with a meaningful interpretation
of test results as soon after receipt of samples as possible. rt is recommended
that you call the lab in those cases with possible toxicological etiologies to
discuss sampling procedures and specific tests required.
Dr. Dennis Blodgett,
Dr. Marion Ehrich or Dr. Blair Meldrum will be available to discuss your case
with you.
If you have any questions regarding the capabiliti~s of the laboratory,
please call one of us at (703) 231-7666.
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MAILING LIST UPDATE
We need your help in our continuing efforts to update our mailing list of
veterinarians in Maryland and Virginia. This list provides the labels for mailing
Virginia Veterinary Notes and our continuing education program brochures.
Please assist us by making any of the following additions or corrections:
1. New addition-not receiving mailings at present
2. Change of address
3. Delete from mailing list
New Address

Old Address

Questions/Comments on newletter or CE programs

Please mail to:
Veterinary Notes
VA-MD Regional College of Veterinary Medicine
Blacksburg, VA 24061

Vir~inia

~

nk~u
·-

Ken

'· ~

C. Robers, D.V.M.
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Virginia-Maryland Regional College of Veterinary Medicine Extension Staff:
Dr.
Dr.
Dr.
Dr.

J.M. Bowen
C.T. Larsen
K.C. Roberts
W. Dee Whittier

-

Extension
Extension
Extension
Extension

Specialist
Specialist
Specialist
Specialist

-

Equine
Avians
Companion Animals
Cattle

K.C. Roberts, Editor
Maura A. Martin, Production Manager of VIRGINIA VETERINARY NOTES
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