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APPLICATIONS OF BIOTECHNOLOGY TO ANIMAL 
HULTH AND PRODUOION Asymposium titled "Biotech

nology Products for Ani
mal H ealth Care" a t the 
40th annual meeting of the 

Society for Industrial Microbiology 
(SIM), highlighted several types of 
new products for livestock health care 
and nutrition. P. Myers-Keith, (IMC 
Corp., Terre H aute, IN) introduced 
the topic by reviewing commercia l 
applications offermenta tion products 
currently marketed for use in live
stock and poultry management. She 
emphasized the importance of pro
phylactic use of antibiotics to reduce 
morbidity and morta lity during stress 
periods such as breeding, birth, 
weaning, and movement to new quar
ters, and outlined the mechanism by 
which antibiotic feed supplements 
promote growth and enhance feed 
efficiency (i.e. disease control and nu
trient sparing effects). Recent data 
from the C.S. Office of Technology 
Assessment reveal tha t nearly 100 
percent of poultry, 90 percent of 
swine and veal calves, and 60 percent 
of cattle currently receive antibacteri
al feed supplementation. It was esti
mated that by 1985, the potential C .S. 
market for antibiotics in animal 
hea lth should exceed 400 million. 

Dr. Myers-Keith a lso reviewed the 
health effects of several specific anti
biotics. For example, polyether io no
phore antibiotics such as monensin 
and lasalocid are used to enhance 
feed efficiency in ruminants by shift
ing rumen fermentation. Less energy 
is lost in the form of methane, carbo n 
dioxide, and hydrogen , and a greater 
portion of energy is r e tained in a 
form that is usable to the animal (e.g . 
as the volatile fatty acid, propionate). 
Several polyether antibiotics a re a lso 
used as coccidiostats for control o f 
coccidiosis in poultry, swine, cattle 
and sheep. 

A novel familv of anthelmintic 
agents, the avermectin complex, is a 
major new fermentation product. 
T he avermectins are unusual ' in tha t 
( l) they are natural products mad e by 
fermentation , (2) they a re effective 
against both mature and immature 
worms, (3) they have potent activity 
for both benzimidazole-susceptible 
and benzimidazole-resistant nema
todes, (4) they are active against both 
intestinal and migrating forms , (5) 
an thelmintic activity extends to at 
least eight fami lies of nematodes, and 
(6) they are active orally or parenter
ally at 0.1 mg/kg or less. The aver
mectins and members of the m ilbe
mycin family also effectively control 
sever al ectoparasites, including mites, 

ticks, lice, and larvae of biting flies. 
Other novel fermentation products 

discussed in this symposium are ana
bolic agents that promote growth by 
acting directly on the metabolism of 
the animal. One such product, zer
anol, a nonsteroida l an abolic agent, is 
widely used to increase the i·ate of 
weight gain a nd feed efficiency in 
ruminants. 

Dennis Kleid (Genentech, South 
San Francisco, CA) reported results 
of recent efhcacy trials for a subunit 
vaccine for control of foot and m outh 
disease (FMD) in cattle. As part of a 
joint program with the U.S. Depart
ment of Agi·iculture, scientists from 
Genentech constructed a plasmid vec
tor that, when introduced into an 
lischerichia coli host, expressed a fu 
sion protein containing the major 
antigenic site of the virus, FMDV A24 
Caserio. Expression of the protein 
product was controlled by a promoter 
and operator derived from the E . coli 
tryptophan operon and was induced 
by depletion of tryptophan from the 
culture broth a nd additon of an ana
logue, indolacr ylic acid . 

Insoluble intracellular bodies that 
conta ined the fusion protein were vis
ible by phase contract microscopy, 
and, following cell breakage, the in
soluble FMD fusion protein product 
was recovered by cen trifugation and 
further purified. T he protein was 
combined with incomple te Freund's 
adjuvant and used to vaccina te cattle 
by subcutaneous injection (250µg 
protein). Cattle vaccinated with this 
product produced high levels of neu
tralizing antibody and we re protected 
when challenged with FMD virus. 
Studies are continuing with o the r 
FMD virus types that cause disease in 
South Ame rica a nd Europe . 

The use of h ybridoma technology 
in animal production for diagnostic, 
prophylactic, and therapeutic appli
cations was discussed by David Sher
man (University of Minnesota Col
lege of Veterinary Medicine). Dr. 
Sherman outlined his results from 
efficacy tria ls with a K-99-specihc 
monoclonal antibody (MCA) for con
trol of calf scours. Forty-five newborn 
calves were evaluated for the effect 
of orally-administered K-99-specific 
MCA on fatal enterotoxigenic coliba
cillosis caused by Escherichia coli strain 
B44. 

Although there was no diffe re nce 
in the incidence of diarrhea be tween 
p lacebo and MCA-treated groups, 
the severity of colibacillosis was signif
icantlv reduced in animals treated 
with ri-ionoclonal a ntibod y a t 10 hours 

of age. The treated versus control 
groups exhibi ted mortality rates of 29 
and 82 percent, respectively (53 per
cent protection). Dr. Sherman 's pre
sentation to the SIM audience was 
particularly timely since this product 
was recently approved for sale in 
Canad a, and represents the fi rst 
monoclonal antibod y approved by a 
government for comme,·cia l sale as a 
disease preventative. 

The final presentation o f the sym
posium concentrated on the effects of 
biotechnology on animal nutrition , 
emphasizing feed supplements for 
livestock and poultry. 0. Tosaka 
(Ajinomoto Compan y, Tokyo, .Japan) 
described recent results of cell fusion 
and recombinant DNA experiments 
to increase production levels of ami
no acids for use as animal feed addi
tives. Superior production of lysine 
was obtained by a multi-ste p mutation 
in Brevibacteriurn lactofennentum. The 
best producer, strain AJ 11 2 14, accu
mulated 70 g/liter of L-lysine- a yield 
of 50 percent conversion from glu
cose. When strain A J l l 2 14 was fused 
with the wild type strain via proto
plast fusion the rate of glucose con
sumption , cell growth, an d lysine bio
synthesis was significantly improved 
(approximately three-fold). Recombi
nant DNA technology was used as a 
tool to increase the levels of threonine 
biosvnthesis in Escherichia coh K-12. 
The' recombinant accumulated 55 
g/liter threonine, a conversion yield 
of 48 percent from glucose. 

The proceedings of a ll SIM sympo
sia will be published in the 1983 vol
ume of Developments in Industrial Mi
crobiology, available from the Society 
for Industrial Microbio logy, 1401 
Wilson Blvd ., Arlington, VA 22209. 

Paula Myers-Keith, Ph.D., is cur
rently Manager of the Microbiology 
Section at International Minerals & 
Chemical Corporation, P.O. Box 
207, Terre Haute, Indiana 47808. 
Dr. Keith will serve as Program 
Chair for the 1984 Annual Meeting 
of the Society for Industrial Microbi
ology. 
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