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Pseudorabies Control Methods Under Study in Missouri 
The U.S. Department of Agriculture 

recently awarded a $63,990 grant to Dr . 
David Thawley, Assistant Professor in the 
Department of Veteri
nary Microbiology , for a 
yearly, renewable study 
of various control mea
sures for pseudorabies in 
swine. Dr. Thawley is 
being assis ted in the 
study by Drs . Robert 
Solorzano and James Dr. Thaw/ey 

Wright. 
Early in 1978, approximately $1.2 mil

lion was set aside by Congress for research 
into pseudorabies . Most of these dollars are 
being used internally by USDA in its own 

pseudorabies research. The University of 
Missouri-Columbia is one of the few agen
cies outside the federal government that 
has been awarded grant funds from the 
Congressional appropriation . 

For its study , the University of Missouri 
researchers have developed five different 
plans for controlling the disease. Each plan 
is being field-tested on selected farms 
throug hout Missouri. The researchers are 
closely monitering the effectiveness of each 
plan. 

One aspect of the natute of pseudorabies 
virus that has interested researchers is that 
some pigs may become exposed ro the 
disease, even apparently become infected 
and remain carriers of the disease , but 

Laboratory Director Recognized for 
Hog Cholera Eradication Efforts 

Dr. Lawrence Morehouse , Director of 
the Veterinary Medical Diagnostic Labora
tory at the College was presented a certifi
cate from the U.S. De
partment of Agriculture 
in recog nition for COntri
butions roward the eradi
cation of hog cholera in 
this country. The presen
tation was made during a 
meeting of the Missouri 
Livestock and Poultry Dr. MorehollIe 

Health Council, August 24, at the State 
Fair in Sedalia . The certificate was signed 
by Robert Bergland, Secretary of Agricul
ture. 

The Veterinary Medical Diagnostic 
Laboratory that Dr. Morehouse directs has 
served Missouri pork producers since 1968 
by quickly and accurately diagnosing sus
pected outbreaks of hog cholera when they 
occurred in the state. Additionally, veteri
narians at the Laboratory were able to 
advise pork producers on appropriate con
trol measures for the disease . 

Dr. Morehouse has been involved in 
veterinary diagnostic work since shortly 
after receiving his DVM degree from Kan
sas State University in 1952 . In 1964 Dr. 
Morehouse accepted the chairmanship of 
the Department of Veterinary Pathology at 
Missouri's Veterinary College. Under his 
guidance, a diagnostic faci lity was created, 
and in 1968 he assumed the directorship of 
the Veterinary Medical Diagnostic Labora
tory . 

For his contribution to the organization, 

implementation and recognition of the 
specialty of veterinary diagnostic 
medicine , Dr. Morehouse was presented 
the E.P . Pope Memorial Award in 1976, 
the highest award in the field of veterinary 
diagnostic work. The award was presented 
by the American Association of Veteri nary 
Laboratory Diagnosticians of which Dr. 
Morehouse has recently been selected as 
President-Elect. 

In the past Dr. Morehouse has received 
from USDA the Outstanding Performance 
Award and three Certificates of Merit. He 
has authored or co-authored over 100 
scientific papers and, with the help of Dr. 
Thomas Wyllie, has co-edited the three 
volume work , "Mycotoxic Fungi , Myco
toxins, Mycotoxicoses: An Encyclopedic 
Handbook." 

The USDA declared this country hog 
cholera free at the beginning of this year. 

At the beginning of this century, hog 
cholera was devastating the swine industry 
in Missouri . In 1908 Dr. John Connaway, 
Chairman of the then Department of Vet
erinary Science, began an immunization 
program uti lizing a hog cholera serum that 
had just been developed by USDA. In 
1915 he was instrumental in starting a 
serum production program in Columbia 
that continued until 1936. 

When that production program began , 
Dr. Connaway called for the complete 
eradication of hog cholera in the U .S . 
Many expertS thought that goal to be 
impossible and accused Dr. Connaway of 
being a dreamer . 
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never show any clinical signs. 
Missouri so far has experienced only 

sporadic occurrences of swine herds show
ing clinical signs of the disease even 
though outbreaks of pseudorabies have 
reached epidemic proportions in several 
other midwestern states. However , accord
ing to blood tests, approximately 2.3% of 
Missouri swine have been infected with 
pseudorabies compared to 1. 7% of swine 
nationwide. Many of Missouri 's infected 
pigs have never displayed any signs of 
infection. 

Even though all of the pigs in a pro
ducer's herd may appear healthy and mar
ketable, pseudorabies can still cause a 
financial loss for the producer. Many states 
require that imported pigs be sero
negative. Furthermore, Missouri currently 
prohibits showing or marketing pigs 
within the state that are not sero-negative. 

A vaccine exists for inoculating swine 
against pseudorabies. However , a serum 
sample taken from a vaccinated pig is 
indistinguishable from a serum sample 
taken from an animal exposed to 
pseudorabies ; both a re sero-posi tive. 
Therefore , vaccinating swine will not be an 
easy way to eradicate the disease. 

Two of the plans being studied by Dr. 
Thawley involve the use of the vaccine. 
Two of the other plans call for no use of the 
vaccine; instead, these plans call for 
separating sero-negative an imals from 
sero-positive ones with periodic retesting 
of herds. The last plan acts essentially as a 
comparison in that no control measures are 
being applied. 

Following testing, all plans will be 
compared as to their relative effectiveness 
in 'cleaning up ' swine herds with high 
numbers of sero-positive animals. At the 
same time, this study well permit a de
tailed analysis of the etiology of the disease. 

Results of the study will be submitted to 
USDA . After analyzing this work and its 
own research into pseudorabies, USDA 
may then develop a comprehensive, 
nationwide plan for controlling the dis
ease. 

Faculty Publish 
Osweiler , G. D. and Green , R . A.: 

"Canine Hypoprothrombinemia Result
ing from Sulfaquinoxal Administra
tion" , Vet. and Human Toxicology, 
20: 190-192 (1978). 
Practice, 59, 6:448-449. 

Bojrab , M .J.: "Veteri nary Cryosurgery: 
An Overview" , Norden News , 53, 1: 16-
19. 



Attendance up at 54th Annual Conference 

A total of 253 veterinarians attended the 
54th Annual Conference for Veteri narians, 
sponsored by the College of Veterinary 
Medicine and the UMC Extension Divi
sion , which was held in Columbia, Ocro
ber 1 and 2. In addition, more than 100 
facul ty and students from the College 
arrended the Conference. The College of 
Veterinary Medicine Alumni Association 
and the College of Veterinary Medicine 
Development Commirree held meetings in 
conjunction with the Conference. 

Arrendance at this year's Conference was 
up more than 4% over last year's confer
ence. 

One of the featured speakers for the 

Conference was Dr. Lawrence Tilley , staff 
cardiologist at New York's Animal Medi 
cal Center, who spoke on congestive heart 
failure and cardiology in small animal 
medicine. 

Dr. Alex Hogg from the University of 
Nebraska made several presentations on 
swine health; Dr. Dwight Mercer of Mis
sissippi State University spoke on antibi
otic use; Dr. Michael Shires of Oregon 
State U niversi ty made presentations on 
equine and bovine health problems; Dr. 
Taylor Woods of the Missouri Department 
of Agriculture spoke on brucellosis and 
pseudorabies. 

Dean Kenneth Weide addressing Confel'ence attendees during the banqtlet. To Dr. Weide's 
left are Dr. and Mrs. Gl'oth. 

Former Dean Awarded 
Dr. Aaron H. Groth was presented the 

College's Distinguished Service Award by 
Dr . James Olso n, University President, 
during the Ocrober 1 banquet of the 54th 
Annual Conference for Veterinarians . 

Chancellor Barbara Uehling and Dean 
Kenneth Weide of the College looked on as 
the award was presented. 

Dr. Groth was recognized for his ~ut
standing service to the College from 1949 
to 1963 as its first Dean. Dr . Groth was 
instrumental in moving the College from a 
status of Department of Veterinary Science 
to a separate school. He believed strongly 

in maintaining close relationships between 
veterinary medicine and agriculture, and 
in developing the public health aspeCts of 
veteri nary medici ne. 

Dr. Groth was awarded his D.V.M. 
degree in 1931from Iowa State U niversiry. 
Before his appoi ntment as Dean at UMC, 
he was Direcror of the Animal Disease 
Research Laborarory, USDA, at Auburn , 
Alabama. 

In 1961 , Dr . Groth was honored as 
Missouri Veterinarian of the Year. He 
retired as Dean Emeritus and Professor in 
1968 , and now resides in Alabama . 
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Many of the College's faculty presented 
"Table Topics" or chaired meetings. 

The Conference was considered a success 
due to advanced planning, attention to 
details, and excellent speakers. 

Citation of Merit 
to Dr. Martin 

D r. Charles E. Martin was presented the 
University of Missouri Alumni Association 
Citation of Merit Award and the Lee Rolf 
Memorial Award with Stattlette at the Alumni 
Llmcheon , October 1, which is part of the 54th 
Anntlal Conferencefor Missouri Veterinarians. 

D r. Martin is professor and chairman of the 
Department of Veterinary Medicine and 
Stlrgery. 

Dr. Morton Kammerlahr (M 0 '73) pre
sented the award to Dr. Martin. Dr. Kammer
lahr is President of the College of Veterinary 
Medicine Alumni Association, and practices in 
Cassville , Missotlri. 

Dr. Martin received his D . V.M. and B.S. 
(Agriculture) degrees from U MC in 1958, and 
an M.S . degree in 1967/rom Purdue. In 
1967, he joined thefaculty at the Col/ege. He is 
a Charter Diplomate of the American Col/ege of 
Theriogenologists and presently serves on its 
Executive Board. 

Last j antlary, Dr. Martin was elected 
President of the Missouri Veterinary Medical 
Association. 

The Alumni Citation of Merit Award and 
the Lee Rolf Memorial Award with Statflette 
are given £1f111Ilally to a lIIembe,· of the UMC 

College 0/ Veterinary Medicine Altl1lmi Associ
atio,J. 



Zearalenone is a commonly found contaminant of feed grains throughout the Midwest. 

Lawrence P. Ruhr , D . V.M . 

The fungus, Fl/sariulIl rosetl1ll (Gibberella 
zeae) , among others, produces the myco
tOxin , zearalenone, under specific environ
mental conditions. Other mycotOxins may 
be associated with Fusaril/l11 infected feed 
grains. Zearalenone causes an estrogenic 
syndrome that has been observed in swine 
and other domestic animal s. The purpose 
of this article is to discuss the fungi which 
produce zearalenone, the conditions that 
lead to mycotOxin production, the disease 
conditions associated with zearalenone , 
and recommendations for diag nosis and 
therapy . 

Zearalenone is produced by various 
species of the genus F lISariltlil which is the 
imperfect or asexual srage of several genera 
in the Ascomycetes. The most commonly 
referred to species is F. rosetllll called F, 
gramineaYllll1 by so me fungal taxonomists. 
This fungus is classified when in the sexual 
stage as Gibberella zeae. Among other 
species reported to produce zearalenone 
are: F. triciflctlllll , F. sporotrichioides , F. 
oxysportl1ll, F. monil ijorllle, These fungi are 
plant pathogens and saprophytes . Such 
important plant diseases as scab of barley 
and ear rot of corn are caused by Fusarium 
spp. 

The presence of mold or culture of the 
various fungi which ptOduce zearalenone is 
not sufficient evidence to assume myco
tOxin production. There are strains of all 
species that are not a ble to produce 
zearalenone under any conditions . Other 
strains produce the mycotOxin, but only 
under fairly specific environmental condi
tions . A minimum of 23 percent moisture 
on a fresh weight basis is required in grain 
before members of the genus Fusarium will 
grow. Toxin production is facilitated by 
hi g her moisture content than the 
minimum. Environmental temperatures 
for best g rowth of these fungi are between 
24 to 27° C. However , tOxin production 
occurs between 12 and 14°C. These cond i
tions usually result when the g rain is 
placed in stOrage with roo high a moisture 
content, followed by a cool period . There 
are strains reported which produce tOxin at 
the higher temperatures while the grain is 
still in the field , but these are rare. 
Chemical confirmation of zearalenone is 
always required for diagnosis. Zearalenone 
has been reported in grains such as wheat, 

barley , milo and corn , as well as hay. Level s 
are reported to reach 300 parts per million 
(ppm) in natural feedstuffs, bur most often 
are below 15 ppm . 

Fu sarium spp. may produce ot he r 
mycotOxins under different environmental 
conditions. The common mycotOxins pro
duced are the tricothecenes , T-2 tOxin and 
diacetOxyscirpenol and vomitOxin or re
fusal factor. These mycotOxins may occur 
independently or with zearalenone and 
occasionally present diag nostic problems. 

Studies have shown that swine are the 
most sensitive animal s to the estrogenic 
effects of zearalenone, though the effects of 
zearalenone have been studied in poultry 
and dairy cattle. One difficulty in evaluat
ing much of the experimental data, and 
case reports, is the presence of other 
mycotoxins in field isolates that confuse 
the clinical signs and disease conditions to 
be expected . 

Zearalenone acts as an estrogenic sub
stance since it causes vaginal cornification 
in adult mice. This mycotOxin is not a 
steroid as are most other estrogenic sub
stances. Zearalenone is phenolic in nature , 
but it has functional groups spaced in the 
proper structure activity relationship to 

produce an estrogenic response. The clini
cal problems seen with zearalenone are a 
result of this estrogenic activity. 

Gilts and sows are the most frequently 
affected animals. As little as 1 mg. per day 
of the pure substance leads to pronounced 
vaginal swelling in six-week old g ilts 
within eight days. Daily doses of 5 mg . 
produce vaginal swel ling, uterine en
largement with edema and proliferation of 
epithelial cells, atrophy of the ovaries, 
mammary enlargement and occasionally 
vaginal or rectal prolapse within one week . 
Sows when exposed to pure zearalenone 
may show all of the above signs. Adult 
animals may appear to be in prolonged 
estrus. Zearalenone at 6, 60 and 150 mg. 
per day for 15 days early in ges tarion has 
been reported to decrease the number of 
pigs farrowed. Aside fcom these relatively 
marked effects there is some evidence for 
decreased ovulation rates wi th decreased 
co rpora lmea, weaker pigs and more 
mummification of fetuses. The signs of 
estrus are removed when the zearalenone is 
withdrawn. 

There has been little work on the effect 
of pure zearalenone on boars . Researchers 
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at the College are conducting ex periments 
to eva luate the effect thi s estrogenic 
mycotOxin has on mature boars. 

Other clinical signs have been observed 
in field cases and experimental procedu res 
using Fusariulll infected feeds . These in
clude abortion, agalact ia, decreased wei g ht 
gai ns , atrophy of the testes in immarure 
boars, and lack of libido in mature boars. 
Feed refusal , loss of appeti te , vomi ti ng 
and hepatic damage have also been re
ported , thoug h they probably are caused by 
tOxins other than zearalenone. 

It must be remembered that these effects 
are observed when FlIScl ri/(/II infected feed is 
fed. The effects may be attributed ro 
zearalenone, to the other mycotOxins we 
know may be present to some unknown 
tOxin or to the combined effects of several 
of these . 

Poul try have also been reported to be 
affected by Fusarium infected feeds. Gener
ally, the effects are not as pronounced as in 
swine. There is some decrease in consump
tion of infected g rains by turkeys while 
weight gai ns and feed efficiency remain 
nearly the same until levels of Fusarium 
infected g rains approach 40 percent of the 
ration. The vent may be swollen or pro
lapsed. Cystic development of the right 
genital cract is also observed in immature 
birds. There is little effect on mature hens 
other than decline of egg shell quality 
reported by some, while others report 
decreased or stopped egg production. 
Again it must be empha.sized that field 
reports of Fusarium infected feeds may 
represent the tOxic effects of zearalenone or 
another mycotOxin. 

Dairy cattle have also been reported to 

show vulvar swelling and become less 
easily impreg nated. Refusal of feed may 
also be seen in naturally infected feeds 
containing zearalenone. Again it must be 
remembered in field reports that other 
mycotOxins may be influencing the clinical 
signs observed. 

Diag nosis of zearalenone incoxication 
requires recognition of a reproductive 
problem in a group of animals. Should the 
feed be obviously moldy, another piece of 
evidence has been obrained; however , ob
vious mold is not required. Chemical 
confirmation of the presence of zearalenone 
is then necessary before a diagnosis can be 
made . This can be obtained by submitting 
a feed sample with a complete histOry to 
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Israeli Veterinarian 
Receives Help 

Dr. Kalmon Perk, an Israel i veterinary 
researcher, said that hi s councry's ag ri cul
ture has developed co rhe point that Israel 
must crain irs own veter
inarians to meet the 
uni que demands of food
anima l production in 
hot, dry, crowded land . 
In hel pi ng plan for Is
rael's veterinary college, 
Dr. Perk met rece ntl y 
with admi ni scracors and Dr. Perk 

facul ty of the coll ege. 
Israel's Miniscry of Education has al

ready approved of a ve terinary college to be 
built at Rehovot , where one of four cam
puses of Hebrew U niversi ty is located. The 
first students will be admitced in 1981. 
Officials plan an entering class of 15 to 20 
students . The curriculum of that college 
will be modeled after the European system 
in which a student has six years of veteri
nary medical training, but is ad mitced 
after g raduating from high school. 

Dr. Perk feels that at fi rst Israel 's 
veterinary college wi ll have adequate fac
ulty for teaching the basic sciences, but 
will have crouble recruiting faculty for the 
later years of clinic training. This same 
problem is being encountered at all U.S . 
veterinary colleges, including Missouri 's , 
because of the relatively small numbers 
available of academically-oriented veteri
narians. Dr. Perk has been investigating 
the possibility of an exchange prog ram 
with U .S. veterinary coll eges for post
docroral training. 

Zearalenone, cont. 
the Veterinary Medical Diagnost ic Labora
cory at the College or any other accredited 
veterinary diag nostic laboracory. 

Treatment at this time is limited to 
removal of the contaminated feed from the 
affected animals . The clinical signs from 
zeara lenone should subside when the 
mycocoxin is removed . 

No recommendations can be made con
cerning the contaminated feedstuffs other 
than disposal. Since the fungi could con
taminate clean g rain in scorage, dilution is 
not recommended. We do not k<l1ow 
enough about the range of susceptible 
animals to suggest an animal that might 
not be affected. Finally , the presence of 
other mycotoxins will prevent this whole 
problem of contaminated feedstuffs from 
being addressed simply. 

Auto-Tutorial Programs 
Donated 

Pitman-Moore, Inc., has donated to the 
College twenty new slide/cassette pro
g rams on current developments and tech
niques in veterinary medicine. These pro
g rams had been joint ly developed by 
Pirman-Moore and the American Animal 
H osp i tal Associarion. The Veteri na ry 
Medical Li brary makes these prog rams 
available for viewi ng co visiting veterinari
ans as well as co students and facul ty . 

These programs were introduced at the 
45th annual meeti ng of the American 
Animal Hospi tal Association in Salt Lake 
City , Utah. 

The new programs are as foll ows: 

1. Liver and Kidney Biopsy Techniques 
2. Nephrotomy and Nephrec tom y 

Techniques in the Canine 
3 . Bandag in g and Imm obilization 

Techniques for the Canine Limb 
4. Orthopedic Exa mina tion of the 

Canine Hip and Stifle 
5 . Vencricul oco rdectomy by La ryn

gocomy 
6. The Clinical Use of Aucogenous Can

cellous Bone in Fracture Repair, Parr 
2 

7. Fractures of the Mandible 
8 . Alopeci as in Dogs and Cats 
9. Wobbler's Syndrome in Great Danes 

and Doberman Pi nschers 
10. Use of the Modified W ater-

Deprivation Test in Dogs 
11. Endocrine Disorders of the Pituitary 
12. Acute Gas tric Dilation-Volvulus 
13. The Ophthalmic Uses ofCryosurgery 

in Small Animals 
14 . A Clinical Approach to Acqui red 

Blindness in the Dog 
15 . Diag nosis and Medical Management 

of Keratoco njunctivitis Sicca in the 
Dog 

16. Criteria fo r Identifying Malig nant 
Cells Collected by Aspiration Impres
sion or Smear Techniques 

17. Lymph Node Cycology in the Dog and 
Car 

18 . Radiog raphic Positioning of the 
Canine Without the Aid of Human 
Assistance 

19 . The Use of Non-Rebreathing Deliv
ery Systems for Inhalation Anesthesia 
in the Small Animal Patient 

20. Endotrac heal and Tracheotomy 
Tubes: The Proper Use and Preven
rion of Common Complications 

Dr. Leslie Mllrphy ( L) is presentin/!. Dr. 
Gordon Baker (R ) a S/IIa!llllelllento of his visit 
at the Co!le/!.e. Dr. Baker UJas this year's firs t 
Visit ill/!. Lectllrer. 

Visiting Lecturers ••• 

Dr. Gordon Baker came co the College on 
September 21 and presented "Equine Den
tal Disease". Dr. Baker is presently a 
lecturer at the U niversi ty of Glasgow, 
Scotland . His talk at the College was 
co-sponsored by the Visiting Lecturers 
Committee and the Student Chaprer of the 
AVMA . 

Other Visiting Lecturers are scheduled 
co speak during this academic year. 

Dr. Alexander de Lahunta , Cornell Uni
versity, will present " Anacomic Bas is for 
Neurolog ic Diagnosis", J anuary 11 , 1979, 
8:00 pm (co-sponsored with Student Chap
ter , A VMA) . On the afternoon of January 
11, Dr. de Lahu nta will g ive a semi nar as 
the third and final part of the Continuing 
Education Workshop , " Small Animal 
Neutology Series". 

Dr. Sang Shin , p riva te acupuncturist 
from Los Angeles , California, will present 
"Acupuncture--Hisrory, Nature, Princi
ples and Theory" and "Acupuncture-
Applications in Veterinary Medicine" , 
February 10 , 1979, starring at 9:30 am 
(co-sponso red wi th Student Chapter , 
AVMA) , There will be an afternoon session 
devoted co clinical demonstrations . 

Dr. Charles Reid , Un iversity of Penn
sylvania, will present "Equine Rad iology", 
March 8, 1979, 8:00 pm (co-sponsored 
with Student Chapter, AVMA). 

Dr. Jeffrey Williams, Michigan Srare 
University will present " In Defense of 
Tapeworms", April 4, 1979, 4:00 pm 
(sponsored wirh help of University Assem
bly Lecture Fund) . On April 5,6:30 pm , 
Dr . Will iams will address the Phi Zeta 
Banquet on "Veterinarians in Research
Past Accomplishments and Future Pros
pects" . 

All lectu res wil l be g iven in the Veteri
nary Medicine Teaching Hospital Au
ditorium excepr rhe Phi Zeta Banquer 
which will be in rhe Student Union . 



Missouri Department of Agriculture and Veterinary Medical 
Diagnostic Laboratory Establish Contract 

for Diagnostic Services 

Missouri ranks among the top ten states in livestock and poultry production , and that industry is currently valued 
at more than $2.2 billion , according to recent market estimates. 

Based on losses at the national level , 
federal and state officials estimate that 
Missouri's livestock and poultry industry 
suffers an annual loss of 15% of that figure 
from disease and parasites, or more than 
$330 million every year. This loss is felt all 
the way from the producer to the shopper 
in the supermarket. 

Concerned by that annual loss and the 
need to keep Missouri competitive in 
national and international markets, the 
81st General Assembly of the Missouri 
Legislature has appropri ated funds for the 
Missouri Department of Agriculture 
(MDA) to make the initial contract with 
the Veterinary Medical Diag nostic Labora
tory to provide general diagnostic services 
for Missouri's livestock and poultry indus
try . This Laboratory is part of the College. 

"Even if we reduce by just one percent 
the estimated loss, we would save people in 
this state more than $3 million each 
year- and I certainly believe we are doing 
better than that," stated Dr. Lawrence 
Morehouse, Di rector of the Laboratory. 

Dr. Taylor Woods , state veterinarian 
with the MDA, shares those feelings. He 
went on to say: "Missouri has long been 
behind other states in laboratory support 
services to its livestock and poultry indus
try. This appropriation, along wi th in
creased support from other MDA laboraro
ries, aids in closing a longstanding credi
bility gap between our livestock industry, 
the MDA , and both interstate and interna
tional markets concerning the health status 
of Missouri livestock and poultry , and 
what we are doing to protect and to 
improve it." 

Both Dr. Morehouse and Dr. Woods 
foresee this contract being renewed in the 
future because of the statewide need for the 
service. 

Both men agree that this contract is an 
important step in the cooperation between 
the two agencies because it puts their 
relationship on a fiscal base much sounder 
than before. Dr. Morehouse expressed con
cern , if this contract had not been ap
proved, that his laboratory would have 
been forced to restrict its work in future 
years to University- related matters because 
of increasing COSts. 

This contract is a general support con
trac t that replaces several smaller but very 

restricted contracts for specific diagnostic 
work, such as pseudorabies serologic test
i ng. Also, this general con tract will enable 
the Veterinary Medical Diagnostic labora
tOry to perform additional tests that previ
ously had not been available. For example , 
Dr . Morehouse said that g reater effort can 
be directed to import/export testing of 
livestOck to meet increasingly stringent 
requirements of other states and countries 
for permitting Missouri livestOck to cross 
their boundaries. 

Since the Veteri nary Medical Diagnostic 
LaboratOry was started in 1968 , efforts had 
been made to obtain a contract of thi s 
mature with the MDA. Because of this 
contract, the state does not have to estab
lish a similar , central, full-service labora
rory that would duplicate services already 
provided at the College. 

State officials plan to establish three 
auxiliary laboratOries in addi tion ro one 
already at Springfield to serve each corner 
of Missouri. These satellite laboratOries 
will provide local diagnostic work in con
junction with the central LaboratOry at the 
College. 

State officials feel that the College's 
LaboratOry can provide the up-tO-date, 
sophisticated methods of analysis and test
ing necessary to keep Missouri competitive 
with other states in the national and 
internati onal markets . Certification of 
health for any animal means added market 
value for it. 

Fo r example, Singapore imports as 
much as $10 million worth of swine 
annually, but closed its boundaries to 

swine from Missouri because of the threat 
of pseudorabies. A representative from that 
country recently visited the Veterinary 
Medical Diagnostic LaboratOry , and came 
away impressed by the modern facilit ies 
and trained personnel he saw that could 
make acc urate tests for identify ing 
pseudorabies . As a result , Singapore may 
soon open its $10 million market again for 
Missouri swine. For a pseudorabies test , 
the College's LaboratOry charges only one 
dollar a sample . 

Going hand-i n-hand with modern test
ing methods, the LaboratOry has the capa
bility in research to help develop improved 
diagnostic testing procedures . 

Much of the impetus for the Missouri 
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General Assembly to allocate funds for this 
contract was made by the Missou ri Live
stock and Poultry Health Council, which is 
made up of representatives from various 
agricultural interests such as the Missouri 
Pork Producers Association which under
wrote ini ti al costs of pseudorabies testi ng . 

Because of the work load that has been 
increasing by over 25% a year and the 
g reater work load anticipated from the 
satellite laboratOries, the laboratOry will 
hire another pathologist and another spe
cialist in avian medicine, along with three 
additional support staff. 

The general contract will not , however , 
underwrite any teaching costs of the Labo
ratOry, which will remain an integral part 
of the College and play an important role in 
the training of veterinarians . The teaching 
costS will still be carried by the College as 
will costs for research, teachi ng hospi tal 
serv ices, ad mini stration, and day-tO-day 
maintenance of facil ities. 

Dr. Woods and Dr. Morehouse empha
size that this contract will not place the 
College's laboratOry nor the satellite labo
ratOries in a competitive situation with 
Missouri 's private practitioners. The labo
ratOry will help make diag noses of disease 
and parasite problems, but the responsibil
ity of implementing treatment and control 
measures will still remain with private 
practi tioners . Dr . Morehouse concluded by 
calling this cOntract "a great, positive step 
for animal health in Missouri." 

Dr. Robert Zrlmwalt with technician in toxi
cology laboratory , which is part o[ the Veteri
nary Medical Diagnostic Laboratory. 



The Computerized Disease 
Concordance Index 

A Fast and Effective Way to Glean Information From 
Thousands of Case Reports Filed Annually 

Records and information are next to 
worthless if they are not accessible. 

Last year, the Veterinary Medical Diag
nostic Laboratory prepared more than 5900 
case reportS. Any College clinician would 
face a formidable task if that person had to 
wade through all of those detailed reports 
to find, say, information on a particular 
disease in a particular age group of dogs. 

To make a hypothetical example, a 
College clinician has just made a diagnosis 
of a mammary gland carcinoma in an 
II-year-old German Shepherd . This clini
cian wishes ro compare this case to similar 
ones taken in last year. 

However, the clinician is not forced to 

search through the entire files of the 
Veterinary Medical Diagnostic Laboratory . 
This person can merely refer to one tool : 
the Laboratory 's Computerized Disease 
Concordance Index , a two-inch thick pair 
of books. 

Within a half hour the clinician finds 
that 144 cases on II-year-old dogs are on 
file in the Laboratory as are 62 cases of 
mammary gland carcinomas in dogs. More 
important, the clinician ascertains that five 
of the cases of carcinomas have involved 
II-year-old dogs. 

Furthermore, the clinician has informa
tion regarding the part of the Veterinary 
Medical Diagnostic Laboratory in which 
the work was done , and all five cases 
involved biopsies. Best of all, the clinician 
has the case numbers of all five. 

In less than five minutes of additional 
searching in the same book, the clinician 
discovers that three of the cases involved 
poodles, one involved a mixed breed, and 
one involved a German Shepherd-in 
which the carcinoma was diagnosed as 
malignant. And for that case , the clinician 
reads who was the prosector and who was 
the referring veterinarian. 

All of that information in the above 
example could be found in just a few 
minutes. Compare this to an actual situa
tion in 1968 when three people had to 
search for two weeks through thousands of 
case reports merely to ascertain how many 
g uinea pigs had been posted in the labora
tory. 

The tremendous savings in worktime 
today compared to a decade ago is due to 
the Computerized Disease Concordance 
Index . 

As the name of the Index states, this 
material is provided by means of a com
puter, the University of Missouri 's IBM 
370 computer. This computer has a very 
large memory capacity-large enough to 
permit use of a natural language system for 
the laboratory's Disease Concordance In
dex. Computer systems employed by other 
veterinary diagnostic laboratories are based 
on intermediate number code systems. 

Some advantages of Missouri 's system 
over the others are immediately obvious. 
Because information need not be encoded 
into numerical form, terminal operators do 
not have to keep record of an elaborate 
code. Also, printout errors are im
mediately recognized by misspellings or 
misplaced words . Compare to number 
errors in other systems that are often 
simply not spotted because these errors 
have no easily recognized visual content. 
When errors are encoded in a number 
system, the diagnosis or other vital infor
mation may be completely lost until it ap
pears when another category is called up by 
an operatOr. 

But there are even other advantages to a 
natural language system. It preserves pre
cise diagnostic descriptions of pathologic 
findings, with all intended nuances of 
meani ng . For example, a pathologist is not 
limited to stating a diagosis of simply 
" pneumonia", but can instead state 
"pneumonia - broncho" or "pneumonia -
enzootic". Since new terms can be added at 
will , the natural language system permits 
stOrage of unusual diagnoses from a wide 
variety of species. When new terms are 
added, they appear in the Index in proper 
alphabetical order. This flexibility is not 
always possible with an intermediate nu
merical code. 

Nevertheless, absolute consistency must 
be maintained by all users of this system in 
the use of spelling, abbreviations, punctu
ations, and terminology. For any mistake 
or variation, the computer would establish 
a separate alphabetical concordance listing . 

Ms. Sylvia Bradfield prepares to enter data into 
the compllter's memory. The data entered will 
appear on the screen of the cathode ray temlinal. 
To her left is the computer printout terminal 
with which information can be retrieved as hard 
copy from the University'S central computer. 

For example, LaboratOry personnel consis
tently use the term "fatty metamorphosis" 
rather than the synonymous variants: 
"fatty liver", "fatty degeneration", or 
"fatty vacuolation". 

The catalog-like Concordance Index, 
tOtaling more than a thousand pages, is 
printed annually as two volumes from 
computer tape records. One volume, the 
smallest, is restricted to laboratOry animal 
work; the other volume contains records for 
mammalian and avian pathology secrions 
of the Veterinary Medical Diagnostic labo
ratory . The Laboratory keeps these Indexes 
on file, and make additional copies avai l
able to the Veterinary Medical Library and 
to each department office in the College. 

People outside the College can also make 
use of the Indexes. These books are a 
valuable source of information for research 
scientists or veterinarians who are working 
on disease control efforts and who are 
interested in incidences and distribution of 
costly diseases that involve food-producing 
animals. For example , a quick survey of 
enteric diseases of swine might reveal 28 
outbreaks of swine dysentery or 49 out
breaks of TGE . By following each case 
number in the book, anyone can quickly 
assess number of animals at risk, owner, 
location, breed, and referring veterinarian. 

Because of ease of access to information 
concerning diseases and disease conditions, 
the research potential presented by the 
Indexes is great-and it is gtowing each 
year. laboratOry personnel already envision 
more elaborate computer programs to 
examine patterns of disease occurrence, 
using the data accumulated over a several
year span . 

The Index has made the LaboratOry's 
records much more accessible, making 
these records invaluable aids in teaching , 
service, and research . 



Bannard L. Moseley , D . V.M . and Extension Veteri
narian 

Death losses may be extensive in cattle 
that have eaten an excessive amount of 
soybeans after breaking into a bin or into a 
wagon, or wherever harvested beans were 
accessible . Signs may not appear for two or 
three days after eating soybeans. Clinical 
signs may vary from depression and stupor 
to encephalitic signs that are difficult to 
differentiate from those of rabies, lead 
poisoning or other neurologic disorders. 
History is of paramount importance in 
arriving at a diagnosis. Otherwise, there is 
no good method of differentiating between 
primary neurologic disorders and those 
disorders that are the result of a general 
intoxification or infection . 

Strafuss and Monlux reported in Cornell 
Veterinarian, Vol. 56, 1966, p. 66: "Vari 
ous workers have alluded to central nervous 
disturbances associated with ruminant in
digestion. Udall et. at. has stated that 
encephalitic sig ns may be manifested in the 
bovine when toxic material is absorbed 
from the digestive tract or in cases of forage 
poisoning . He observed clinical signs of 
excitement combined with clonic spasms 
of the muscles of the head (lips, eyelids) 
and neck in mild intoxication as the result 
of indigestion in ruminants . In severe 
forms orthotonus was present. Paralysis of 
the pharynx and apparent blindness were 
present. " 

The cause of these neurologic signs 
following a soybean overload is not known. 

Faculty Publish 
Buening. G . M.: "Immune Responses of 

Cows to a Chemically Modified Ana
plasma Antigen", Am. J. Vet. Res., 39 
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Medicine Bldg ., 
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versity of Missouri , Columbia, MO 65211 

Return Requested 

An unidentified toxic facto r could be the 
cause, or a failure to metabolize the toxic 
decomposi tion products formed by the 
bacteria l breakdown of an excessive 
amount of protein . 

There is the possibility that cattle which 
have eaten an excessive amount of soybeans 
should be treated differently from those 
animals with other types of grain over
loads. The pH of the rumen following the 
usual g rain overload tends to be acid 
(approximately 4.5). The pH of a limited 
number of rumen contents from cattle dead 
due to soybean overload was 7 or slightly 
above (alkaline). The pH should be deter
mined before treatment by obtaining a 
sample of the ingesta by means of a 
stomach tube (taking care not to contami-

nate the sample with saliva) . If the ingesta 
is alkaline, affected cattle may be treated as 
though they were suffering from urea 
toxicity. That is, one gallon of 5% acetic 
acid or vinegar with five to ten gallons of 
cold water should be admi nistered orally to 
an adult cow, according to Buck, Osweiler 
and Van Gelder, Clinical and Diagnostic 
Toxicology . 

Rumenotomy is reported to be the best 
treatment. An investigation of a limited 
number of cases has shown that this ap
proach must be investigated prior to ob
servable clinical signs. The challenge to the 
attend ing veterinarian is deciding which 
and how many cows should be treated by 
rumenotomy following consumption of 
raw soybeans. 

Two Veterinarians Take Blocks 
Dr. Layton Jackson (UMC '51) had sold 

his practice in Chillicothe to Dr. Clark 
Gwin (UMC '66) and spent two years in 
Belize in Central America. Upon his return 
to this country, Dr. J ackson came to the 
College to take three blocks. H e is now 
enrolled in Medical Services and will be 
taking Small Animal Medicine and Small 
Animal Surgery. When asked why he came 
back to the College, Dr. Jackson replied : "I 
just need more education. I feel qualified in 
large animal medicine, but I need to know 
more about small animal medicine. " 

Dr. John Cameron (CSU '55) is now 
taking the Equine Medicine and Surgery 
block and may take another block later. He 
sold his practice in Hyannis, Nebraska, 
and while visiting in California decided to 
come to Missouri because "I was looking 
for a continuing education opportunity, 
and this College's program sounded good." 

The College offers veterinarians the op
portunity to participate as students in any 
of ten blocks in the segmented curriculum. 
All blocks are eight weeks in length, and 
most are offered year round. 

For a veterinarian interested in the 
program, the first step would be to contact 
the Continuing Education office, W234 
Veterinary Medicine Bldg., UMC, and 
then submit to that office a biographical 
sketch and a letter which indicates area of 
interest. This information is given to the 
appropriate block leader(s) . A personal 
interview is required before the block 
begins. The cOSt to participate in one block 
is $400. 

For more information , please contact: 
Continuing Education in Veterinary 
Medicine, W-2 34 Veterinary Medicine 
Bldg., UMC, Columbia, MO 65211, or 
phone: (314) 882-7848. 

:r. · Issued in furtherance of Cooperative Extension Work Acts of May 8 and June 30 , 1914 in cooperation with the United States 

II Department of Agri cult ure . Carl N. Scheneman,. Vice President for Extension , Cooperative Extensio n Service, Un iversity of 
Missouri and Lincoln University , Columbia, Missouri 65211 . • An equal opportunity Institution. 
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