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Abstract

Despite prophylactic measures, mainly including
vaccination programs and management measures, res-
piratory disease remains the major cause of economic
losses in the bovine species. Choice of treatment is cur-
rently mainly based on the clinicians’ personal experi-
ence.

A theoretical method has been proposed earlier to
classify this syndrome into four grades of severity : Grade
1, subclinical disease (no treatment); Grade 2, compen-
sated clinical disease (antibiotics only); Grade 3,
noncompensated clinical disease (antibiotics + antiin-
flammatory drugs); and Grade 4, irreversible clinical
disease (no treatment).

In order to realize this theoretical classification
under field conditions, three techniques, each one evalu-
ating the oxygen transport chain at a different level,
have been studied and validated, i.e. pulse oximetry,
lactate dosage and the lobeline test. Afterwards, mea-
surements were performed on calves suffering from
acute respiratory disease and a preliminary classifica-
tion was established. This novel approach could orien-
tate and economize therapeutic strategies in bovine res-
piratory disease.

Introduction

Despite prophylactic measures, mainly including
vaccination programs and management measures, res-
piratory disease remains the major cause of economic
losses in bovine species. Most calves do need a treat-
ment for respiratory disease during somatic growth.
Mortality, diminished zootechnical performances caused
by irreversible pulmonary lesions and high costprice of
therapeutic interventions explain the enormous eco-
nomical impact of respiratory diseases. Bovine practi-
tioners dispose of numerous pharmacological substances
to treat these pathologies. Those substances can be di-
vided into three major categories: antimicrobial agents,
modulators of inflammatory reaction and substances cor-

recting mechanical disorders. Scientific literature is
very well documented in description of the action of nu-
merous pharmacological substances utilised in
standardised conditions. On the other hand, this lit-
erature is nearly non-existent concerning the applica-
tion of therapeutic strategies in function of severity level
of different bovine respiratory syndromes. Actually,
neither clinical measures nor measures of complemen-
tary examinations exist to consider control of these prob-
lems in a global way, not only in function of maximal
efficacity but also in function of minimal residus and
treatment costs. Different techniques have been vali-
dated to evaluate precisely the functional impact of res-
piratory pathologies in practice. Description of these
techniques is subject of the first part in this text. In the
second part, a preliminary classification is made of the
four grades of severity of respiratory disease, namely
subclinical disease (Grade 1), compensated clinical dis-
ease (Grade 2), non-compensated clinical disease (Grade
3) and irreversible clinical disease (Grade 4) (1).

Description of Used Techniques

1. Measurement of ventilatory reserve (lobeline
test)

Spirometry is used extensively in human medicine
to measure the maximal ventilatory parameters (MVP)
of patients (2). Measurement of spirometric parameters
allows the characterisation of respiratory lesions, im-
proving diagnostic and therapeutic strategies. Since
spirometry requires patient cooperation, it has been
unavailable in veterinary medicine. Yet, MVP measure-
ment could replace the complicated pulmonary function
tests (3) currently used for research and clinical pur-
poses in calves. In a recent study devoted to calves, we
showed that the non-cooperation obstacle could be over-
come by intravenous injection of lobeline, a respiratory
analeptic (4). According to this, we demonstrated that
most calves’ MVP could be reliably assessed during the
period of maximal ventilatory changes induced by lo-
beline administration. Afterwards, normal values of

Adapted from the Proceedings of the XX World Association for Buiatrics Congress, Sydney, Australia, July, 1998.
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MYVP and effects of somatic growth on these parameters
were defined as equations of prediction relating MVP to
biometric variables in healthy Friesian calves and Bel-
gian White and Blue calves (5). These normal values
are required for the determination of pathologic MVP
changes induced by calf specific respiratory diseases and
for subsequent interpretation of individual MVP values.

2. Pulse oximetry

Measurement of arterial hemoglobin oxygen satu-
ration is an important means to evaluate effectiveness
of the oxygen transport chain. Assessment is usually
performed based on an arterial blood sample analysed
by a blood gas analyzer. Pulse oximetry is a non-inva-
sive method of measuring percentage oxygen saturation
of arterial hemoglobin, based on differential absorption
of red and infrared light and widely used in human an-
esthesia and ICU. However, in veterinary medicine ap-
plications are rather limited (6, 7). Practicality and ac-
curacy of a portable pulse oximeter and the accompany-
ing nasal septum probe (VetOx 4402, SDI, Waukesha,
USA) was assessed in 46 healthy and 6 diseased bo-
vines, suffering from acute respiratory distress syn-
drome (8). In healthy bovines three different probe sites,
i.e. the tail, the nasal septum and the genital mucosae,
provided a continuous, stable, intense and regular sig-
nal. There was no significant difference between the
two methods when the probe fitted to the animals’ tail.
Shaving, pigmentation and movement artefacts were its
most important inconvenients. Difference was statisti-
cally significant when the probe was attached to the
nasal septum (A < 2.93 %) or to the genital mucosa (only
females) (A < 2.2 %). Partial obstruction of the upper
airways, head movements and limited mucosal surface
in younger heifers respectively appeared to be their
major disadvantages. Measurements performed on se-
verely diseased animals (probe placed on the tail) with
low values of hemoglobin oxygen saturation showed no
significant differences with the reference method and
were highly correlated (r = 0.99). Therefore, pulse oxim-
etry could provide to the clinicians an accurate, imme-
diate, non invasive and cheap method to assess the ar-
terial hemoglobin oxygen saturation in cattle and to
evaluate severity of failure of the oxygen transport chain
in case of acute respiratory distress syndrome.

3. Blood lactate dosage

Blood lactate measurement is a universally used
parameter to assess muscular aerobic capacity and
physical condition in horses as in man (9, 10). It also
revealed to be a reliable prognostic measure in case of
colic in the horse (11, 12, 13).

Respiratory disease challenges oxygen transport
chain in two ways : a diminished oxygen transfer from
the lungs to the arterial blood and an elevated oxygen
consumption by an increased work of breathing. The
relative contribution of anaerobic pathway to metabo-
lism becomes more important and consequently blood
lactate could increase. Since portable blood lactate
analysers are currently available and widely used in
human and equine sports medicine (14), it seemed to be
interesting to study the reliability of portable analysers
in calves in the aim of assessing afterwards the interest
of blood lactate concentrations in the prognosis of bo-
vine pulmonary disorders. A comparison was made be-
tween a reference laboratory method and a portable
blood lactate analyser (Accusport). Accusport is a small,
cheap apparatus measuring instantaneously blood lac-
tate concentration in a single droplet of blood based on
a biochemical reaction and reflexphotometry. Results
of both techniques were statistically different but cor-
relation was very high (15). Therefore it may be con-
cluded that blood lactate measurement in calves may
be performed with portable analysers and may be used
in the field by bovine practitioners.

Materials and Methods

During the winter of 96-97, thirty double-muscled
calves (12 males/18 females, weighing between 65 and
350 kg, between 3 weeks and one year old) were referred
to the animal hospital at the faculty of veterinary medi-
cine, Liége. All calves were suffering from bronchop-
neumonia (variable etiologies). One hour after arrival
calves were submitted to a clinical examination and a
battery of supplementary examinations, namely blood
gas analysis, pulse oximetry, lobeline test and blood lac-
tate dosage. Clinical examination was repeated daily,
other measurements were repeated at return to clinical
health or when no response was seen after treatment.
Treatment of diseased calves was standardized in the
following way:

- none in case of minor clinical signs

- antibiotics (florfenicol) in case of moderate clini-
cal signs

- antibiotics (florfenicol) and antiinflammatory
drugs (flunixine meglumine or prednisolone sodium suc-
cinate) and eventually bronchodilators (clenbuterol® +
ipratropiumbromide) in severe cases.

Results

A preliminary classification of the 4 grades of se-
verity was established and is presented in Table 1.

¢ Editor’s note: The use of clenbuterol in food animals in the United States has been declared illegal by the Food and Drug

Administration (FDA).
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Table 1. Preliminary classification into different lev-
els of severity.

SatO2 PLC VR

(%) (mmol/L)
Grade 1 > 95 % <2 l
Grade 2 > 95 % <2 48
Grade 3 > 85 % <4 none
Grade 4 <85 % >4 none

SatO2 : Arterial hemoglobin oxygen saturation ; PLC :
Plama lactate concentration ; VR : Ventilatory reserve.

Discussion

The lobeline test, which evaluates the oxygen
transport chain at the level of the lung, revealed to be
very sensitive and very interesting in cases of minor
respiratory problems where pulse oximetry and lactate
dosage couldn’t detect any changes. Maximal minute
ventilation was significantly diminished in subclinically
ill animals. Grade 2 animals had a highly diminished
maximal ventilation and a significantly elevated basic
ventilation. Grade 3 and 4 showed no ventilatory re-
serve. Pulse oximetry could measure alterations of ar-
terial hemoglobin saturation in grade 3 and 4 animals
and a saturation < 85% was indicative for an irrevers-
ible evolution. Blood lactate dosage proved to be ex-
tremely easy and interesting to separate surviving ani-
mals from non-surviving animals. Survivors never had
blood lactate concentrations above 4 mmol/L. Non-sur-
vivors always showed increased lactate concentrations
above 4 mmol/L during the last twenty-four hours of
their life. Therefore it may be concluded that this mea-
surement could be a very helpful instrument to increase
accuracy of prognosis.

Conclusions

These preliminary results show that the theoreti-
cal classification of bovine respiratory disease into dif-
ferent levels of severity can be realised in practice. Fur-
ther measures should be done on a large number of ani-
mals to establish precise criteria for every severity level
and to make correlations with clinical parameters.
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CVM Update
FDA, Center for Veterinary Medicine

“Helping man and animals by ensuring the availability of safe and effective
animal health products.”

October 20, 1998
FDA Funds Cooperative Agreements on Food Safety

In Fiscal Year (FY) 1998, FDA funded seven (7) cooperative agreements under the President’s Food Safety
Initiative. These projects may be funded for up to two or three years depending on progress and the availability of
these research funds to study the microbiological hazards associated with the food animal production environment
which includes animal feeds.

A listing of the funded agreements follows:

Cooperative Agreements Funded in FY 98

Project Title Principle Organization FY 98
Investigator Funding

On-farm risk factors for Dale Hancock Washington State $152,735

zoonotic enteropathogens University

associated with cattle feed Pullman, WA

and water

Waterborne dissemination of Charles Kaspar University of Wisconsin- $102,853

Escherichia coli 0157:H7 Madison, WI

STEC, salmonella virulence David Acheson New England $198,192

and antibiotic resistance in Medical Center

cattle and feed Boston, MA

Factors affecting numbers of James Russell USDA/ARS $72,530

acid-resistant Escherichia coli Ithaca, NY

in cattle

Survey of antimicrobial Marcus Zervos William Beaumont $148,448

resistant Enterococci in Hospital

animals Royal Oak, MI

Control of EHEC in cattle Michael Doyle University of Georgia $116,026

by probiotic bacteria Athens, GA

Evaluation and use of Ann Draughton University of $151,482

BAM/FDA and rapid methods Tennessee

for on-farm survey Knoxville, TN

Additional information about these agreements is available from Dr. David B. Batson, Center for Veterinary

Medicine (HFV-502), Food and Drug Administration, 8401 Muirkirk Rd., Laurel MD 20708, 301-827-8021.

Issued by: FDA, Center for Veterinary Medicine, Office of Management and Communications, HFV-12

7500 Standish Place, Rockville, MD 20855

Telephone: (301) 594-1755
FAX: (301) 594-1831

Internet Web Site: http:/ /www.fda.gov/cvm

/
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NEW! Available January 1999...More than 40,000 sold in previous editions!

Veterinary Drug Handbook
Third Edition
Donald C. Plumb, PharmD

This single-volume reference contains essential information that veterinary practitioners and students need to know
about hundreds of systemic drugs currently available. Veterinary Drug Handbook covers “drugs approved for use in veteri-
nary species as well as nonapproved (‘human’) drugs that are routinely used in veterinary practice today.” It is intended as a
rapid reference to complement in-depth references in pharmacology, pharmacy, and veterinary medicine.

More that 370 drug monographs are featured. Individual monographs include information on:
¢ Chemical characteristics e Overdosage and/or acute toxicity
e Storage, stability, and physical compatibility Drug-drug and drug-laboratory test interactions
¢ Pharmacology Dosages by species and indication (fully referenced)
e Pharmacokinetics Monitoring parameters
e Uses and indications Client information
¢ Contraindications, precautions, and reproductive safety Dosage forms available
e Adverse effects and warnings Approval status and withdrawal times

An appendix supplies additional information on:

e Abbreviations used in prescription writing e Solubility definitions

e Veterinary drug company addresses and telephone numbers e “Normal” vital signs

¢ Conversion tables; millequivalents and molecular weights e Important telephone numbers

¢ Estrus and gestation periods for dogs and cats ¢ Bibliographic sources (including dosage references)

¢ Reference laboratory values for dogs, cats, cattle, horses, sheep, goats, swine
Indexes by trade and generic names and drugs by use/indication complete this quick, thorough reference

NEW to the Third Edition Are...

¢ Revised and updated information.

e More than 25 new drug monographs.

¢ Information on prescription diets for dogs and cats.

¢ An additional index of drugs by use/indication.

¢ An Abridged Companion, available for faster reference to essential information.

ABOUT THE AUTHOR: Donald C. Plumb, PharmD, is hospital director, Veterinary Teaching Hospitals, College of Veterinary Medicine, and
clinical assistant professor, College of Pharmacy, University of Minnesota.

Distributed by ISU Press. (Desk and Pocket editions are identical in content; the Abridged Companion is the same for both.)

January 1999.

Desk Edition: 808 pp., 7 x 10, flexible cover, ISBN 0-8138-2444-3, $49.95

Pocket Edition: 880 pp., 5 x 8, flexible cover/rounded corners, ISBN 0-8138-2353-6, $49.95
Pocket Edition or Desk Edition & Companion: $69.95

(CD-ROM to be available mid-1999; contact ISU Press for details)

Comments on previous editions:

“..an excellent addition to the library of those concerned with the use of drugs in animals...[a] wealth of information...comprehensive, practical,
and contemporary....”
-JAVMA

“Every veterinarian should have this book in the library and veterinary pharmacies and dispensing areas should have one available for quick
reference and to assure appropriate dosage, utilization, and client communication...

“...a wonderful contribution...just about anything you want to know is there...”

-VETERINARY HUMAN TOXICOLOGY

“Both editions provide a quality, single volume veterinary drug reference and are very useful...”
-JOURNAL OF VETERINARY MEDICAL EDUCATION

“...a valuable resource for practicing veterinarians and veterinary students...”
-CANADIAN VETERINARY JOURNAL

JANUARY, 1999 89

TWONNQLNSIP $SA008 Uado {SI9UONNILIJ SUIAOY JO UONRIOSSY UedLIWY WYS1Ldo)) §



-

~

CVM UPDATE
FDA, Center for Veterinary Medicine

“Helping man and animals by ensuring the availability of safe and effective
animal health products.”

October 30, 1998
Minor Species/Minor Use Report Available

In the October 29, 1998, Federal Register, FDA announced the availability of a report entitled, “Pro-
posals to Increase the Availability of Approved Animal Drugs for Minor Species and Minor Uses.” The
report contains proposals for changes to the approval process for new animal drugs intended for use in
minor species and for minor uses in major species. Minor species are defined in the Code of Federal
Regulations as “animals other than cattle, horses, swine, chickens, turkeys, dogs, and cats.”

This report is the Agency’s response to a requirement of the Animal Drug Availability Act (ADAA) of
1996 that the Secretary of Health and Human Services consider and announce proposals to facilitate
approvals for minor use drugs. Implementation of these proposals should increase the number of legally
available new animal drugs for use in minor species and for minor uses. Many of the proposals require
changes in the Federal Food, Drug, and Cosmetic Act before regulations can be written and the changes
implemented.

Copies of this report may be obtained from CVM’s Internet Home Page (http://www.fda.gov/cvm) or
by calling or writing CVM’s Communications Staff at FDA/Center for Veterinary Medicine, HFV-12, 7500
Standish Place, Rockville, MD 20855, 301-594-1755. Send one self-addressed adhesive label to assist in
processing your requests.

The Agency is requesting comments on this report at any time. Written comments on the report
should be submitted to the Dockets Management Branch (HFA-305), Food and Drug Administration,
5630 Fishers Lane, Room 1061, Rockville, MD 20852. Comments should be identified with Docket Num-
ber 97N-0217. FDA will also accept e-mail comments. They should be labeled as comments, be identified
with Docket Number 97N-0217, and be addressed to jbutler@bangate.fda.gov. The Agency will make
paper copies of these comments and will place them in the public docket.

Questions about the minor species/minor use section [section 2(f)] of the ADAA may be directed to
Dr. George A. (Bert) Mitchell, Center for Veterinary Medicine (HFV-6), Food and Drug Administration,
7500 Standish Place, Rockville, MD 20855, 301-827-5587, e-mail: gmitchel@bandate.fda.gov. Further
information about the changes proposed in the report to the approval process is available from Dr. Linda
Wilmot, Center for Veterinary Medicine (HFV-114), Food and Drug Administration, 7500 Standish Place,
Rockville, MD 20855, (301) 827-7450, e-mail: lwilmot@bangate.fda.gov.

Issued by: FDA, Center for Veterinary Medicine, Office of Management and Communications, HFV-12
7500 Standish Place, Rockville, MD 20855

Telephone: (301) 594-1755

FAX: (301) 594-1831

Internet Web Site: hitp:/ /www.fda.gov/cvm )
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Abstracts

Diagnostic reliability of clinical signs in cows with suspected bovine spongiform

encephalopathy
U. Braun, E. Schicker, B. Hornlimann
Veterinary Record (1998) 143, 101-105

The clinical findings in 50 cows with suspected and
subsequently confirmed bovine spongiform encephalopa-
thy (BSE) (group A) were compared with the clinical
signs in 22 cows with suspected BSE, but with no histo-
logical evidence of the disease (group B). The chi-square
test for association was used to compare the frequen-
cies with which diagnostic signs or combinations of signs,
were positive in the cows of groups A and B. When the
frequency of a sign differed significantly, its sensitivity,
specificity, efficiency and positive and negative predic-

tive values were calculated. With respect to changes in
behaviour the cows in group A more frequently showed
increased excitability, nervous ear and eye movements,
increased salivation and increased licking of the muzzle
than the cows of group B. With respect to changes in
sensitivity the cows in group A were more frequently
hypersensitive to touch, noise and light than the cows
of group B. With respect to changes in locomotion the
cows in group A were more frequently ataxic than the
cows in group B.

Persistence of the activity of topical ivermectin against biting lice (Bovicola bovis)

B. Clymer, KXM. Newcomb, W.G. Ryan, M.D. Soll
Veterinary Record (1998) 143, 193-195

To assess the persistence of the activity of topical
ivermectin against a natural challenge with biting lice
(Bovicola bovis), 90 mixed-breed cattle that had been
treated to remove lice, were blocked by bodyweight
within sex and randomly allocated to three treatments:
untreated control, doramectin at 200ug/kg by subcuta-
neous injection, and ivermectin at 500 pg/kg by topical
application. Forty-five pens were blocked into three
groups of 15, and the blocks of pens were randomly allo-
cated to three 14-day challenge periods starting 21, 28
and 35 days after treatment. There were five pens per
treatment for each challenge period, and one B bovis-
infested donor calf was introduced into each pen con-

taining two principal calves at the start of the challenge
period for that block of pens. The calves were examined
thoroughly for B bovis seven, 14 and 21 days after the
introduction of the donors. There were no significant
differences between the control and doramectin groups
for the numbers of animals infested, or the geometric
mean louse counts at the final examination for any of
the challenge periods. At the final examination for each
challenge period, the louse counts of the cattle treated
with topical ivermectin were all zero, and significantly
(P<0.05) fewer cattle treated with topical ivermectin
were infested than either the controls or cattle treated
with doramectin.

Prevalence, incidence and geographical distribution of Johne’s disease in cattle in England and

the Welsh borders
B. Cetinkaya, H.M. Erdogan, K.L.. Morgan
Veterinary Record (1998) 143, 265-269

The prevalence, incidence and geographical distri-
bution of clinical Johne’s disease in dairy cattle in En-
gland and the border regions of Wales were determined
by a postal survey of 3772 dairy farmers. The study
area was divided into three regions; south, central and
north. The response rate was 78-3 per cent. The pro-
portion of farms that reported ‘ever’ having the disease
was 17-4 per cent. For the 10 years between 1985 and
1994 it was 49 per cent, and only 1-5 and 1-3 per cent in
1993 and 1994 respectively. The highest prevalence fig-
ures were always in the south. The incidence rate of

clinical disease was 3-0/10,000 cow-years in both years
in all herds and 16-7 and 22-8/1000 cow-years in infected
herds in 1993 and 1994 respectively. An estimate of the
criterion validity of diagnosis by farmers was obtained
by comparing the reporting of the clinical signs with
positive veterinary or veterinary investigation centre
diagnoses. the proportion of farmers reporting one or
other of the correct clinical signs was 953 per cent, and
70-6 per cent reported both correct signs (diarrhoea and
weight loss).
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Abstracts

Description of 14 cases of bovine hypokalaemia syndrome

N. Sattler, G. Fecteau, C. Girard, Y. Couture
Veterinary Record (1998) 143, 503-507

The records of 14 cases of bovine hypokalaemia ob-
served between 1983 and 1996 were reviewed. The most
common history included a protracted, often infectious,
disease. All age groups were represented. Although pre-
viously reported as a risk factor, isoflupredone acetate
had not been administered to five of the cases. The fol-
lowing clinical signs were recorded in 10 cases: abnor-
mal position of the head and neck, severe weakness, ru-
men hypomotility or atony, abnormal faeces, anorexia
and tachycardia. Cardiac dysrhythmia was observed in

six cases. Acid-base imbalance (alkalosis in 10 cases),
hyperglycaemia and increased activities of aspartate
aminotransferase and creatine kinase were associated
with hypokalaemia ranging from 1-35 to 2-49 mmol/li-
tre. Treatments included symptomatic treatment, sup-
portive care and potassium chloride given intravenously
and orally at an average total daily dose of 42 g/100 kg
bodyweight (26 g by mouth and 16 g intravenously) for
an average of five days. Eleven cases recovered after an
average of three days.

Prognostic indicators for toxic mastitis in dairy cows

M. J. Green, P. J. Cripps, L. E. Green
Veterinary Record (1998) 143, 127-130

During a three-year study, 54 cows with toxic mas-
titis were examined and a number of clinical and labo-
ratory measurements were taken. Twenty-five (46-3 per
cent) of the cows died, and in comparison with those
which survived, they had a significantly higher packed
cell volume (PCV) (P<0-01), longer eyelid skin tent time
(P<0-01) and lower rectal temperature (P<0-01). In a

model designed to predict the probability of survival,
these variables correctly predicted survival in 84 per cent
of cases and death in 73 per cent of cases. The cows with
toxic mastitis had a significantly higher PCV than a nor-
mal cohort of cows sampled at the end of the study.
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Vira Shield 5+VL5, the 11-way shot
that counts. As a cautious manager, you
probably already vaccinate for Vibrio,
Lepto, IBR, BVD, PI;, and BRSV, but are
you using the safest and most complete
product available? Unlike our competi-
tors, Vira Shield 5+VL5 is totally killed
and does not have the potential to cause
disease like modified live vaccines. Vira
Shield 5+VL5 contains Xtend IlI* and
requires only one 5 ml dose with a
booster of Vira Shield 5. Vira Shield
5+VL5 is the only 11-way prebreeding
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vaccine containing field strains
from actual disease outbreaks. The
entire Vira Shield line contains
Type 1 and the new, devastating
Type 2 BVD which is now causing
abortions and weak calves all
across the nation. Vira Shield is
the first vaccine to contain both
Type 1 and Type 2 BVD.

Vira Shield 5+VL5 . . . the
ONLY 5ml shot containing
11-way protection!

Vira Shield® 5+ VL5
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U.S. Vet. License No. 303
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Baytril 100 =

(ehroﬂoxacin)lnjectable
The Spectrum To Cure™



use BRD. With assingle, safe, sub-Q injection.
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Changing the world with great care.
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AABP FUTURE MEETINGS
19599 Nashville September 23-26
2000 Rapid City September 21-24
2001 Vancouver September 13-16
WBC FUTURE MEETINGS
2000 Punta Del Este, Uruguay
2002 Hannover, Germany
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