F. D. Bazie, Antiparasitic Investigstions, APL September 23, 1959
Through : A. 0. Yoster, Yead, Antiparasitic Investigatioms, AFL
5 Béwin R. Goode, Jr., Acting Director, ADF

A Primt on "Veterinsry Modicine of the Wnited States and Iits
- Cantributions te Juerican sad World Reslth and Velfave™

The Division hes been requested to participate in the preparation and com-
pliation of material for the subject matier. This priat is for the use of
Senator Hubert H. Humphery of Minnesota. The proposed deadline for this
meterial is October 10, 195%. It is proposed that we meet im the Libraxy at
the Animal Digease Statiom, at 9:00 &.m., on September 24, for discussion
of the subject. e

It is expected that you will need the sssiztance of other members of the staff
of the parasitological laboratory. This eoffice would suggest thal they coeperste
to the extent that ile meterisl cen be in the hande of Dr. Ostesn, who bas besn
desipgnatasd to aseeuble the data for the Division, mot later tham October 5, 1959.

Informative material ou the subject will be available at the meeting tomorrow.

ecc: J. 5. Andrews o
L. A. Spindler
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B. Accomplishments ad their significance

Citation o f specific accomplishments of past and present w rk

gignificance of accomplishments should be related to:

A.

EB.

Welfare of Man

Tpe Health of Man

C. The Forign Relations of the Uhited States

Do

B,

The prestige of the United States and Its Scientists

Other significant relationships if any should be
pointed out,

C. Majp r Problem Areas

A.

D. Opportunitites

A. B
e

- - ~ -~

Describe some of the barriers that must be overcome
before full utilization can be made of the contributions P
of Helminthology in helping to solve problems of the

ma jor areas listed in Items &, B, 8, B, and E;, above.

xamples should be cited to specify opportunities that
xist for further contributions through helminthology

to the major areas listed, in items X, B, &, B, and 8. above.

It is possible that these opportunities would be realized
only if appropriate conditions were provided. Attention

should be drawn to the need for these conditions and how -
they might be realized.

Inmtegories under helminthology or general statement
at beginning of article/



Development, Standardization, and Evalustion of Antiperesitic Agents

{A) Neture of Work
1, History end EBvolution

Parasites of livestock have been responsible for enormous losses
vteamkin&mraim&%mw@uwm]‘muﬁmo These
losses occur in all perts of the country, indeed in all arces of the
world, eand in all geasons. BSome kinds of paresites are important primerily
for economic reasons, &8 reflected in increased costs of production of
animal foods and by-products, while others nay be transmitted directly
to man resulting in the development of debilifating or fatal diseese.
The control or eradication of these pests, therefore, contributes to &
sound econamy, & high standsrd of living, &nd & healthy populsce.

In the years preceding Vorld Wer I, remedies availsble to stockmen
vere limited 1o nwber and of doubtful, or st leest undetermined, velue.
This vas due, in large messwre, to the lack of suitsble methods of
umtﬁemmﬂm;wuiﬁcmm&%mwumeor
standards of usage and performance of the remedies availsble. In 1915,
M. C. Hell, & sclentist in the U.S.D.A. Buresu of Animal Industry, ine
sugurated the era of critical testing of snthelmintics, remedies sctive
agninst helminths or worm perasites. He devised, standardized, and
popularized an accurate method of ascertaining the efficiency of these
agents in the specifie host animal. Briefly, the procedure entiils (a)
the administration of & neasured dose of the drug in question to a
suitable test animal; (b) the collection, identification, and enumeration
of a1l worm parasites eliminated after trestment; (c) after an intervel
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of several days, the slsughter snd recovery of all worm perssites remaining
in the test enimal; and (4) determination of the percentage efficacy by
arithmetical caloulation. Tals method promptly sttained world-wide accept-
snce and has remsined the basic testing procedure for the development,
standardization, and evaluntion of anthelmintics for livestock and pouliry.
Information cbiained in this memner provides o background of information
on which to estsblish, in part, the nei superiority of one drug over
another and pernits the rational esployment of anthelmintics as adjuncts
to parasite control. The basic concepts of Nall's eriticel test for
antbelmintics are wtilized elsc in the evalustion snd standardization of
other kinds of antiparssitic agents.

During the decade following the Sevelopment of Hall's crifical test,
2 major effort was ddrected toward the evaluation of available worm
medicines with the result that meny were deternined to be worthless.

This information saved stockumen witold suse of money that otherwise
would have been invested in them. Although the need for this kind of
testing has diminished scmewhat over the years, the basic problems

remain and prudence dictates contimed efforts in this regard.

In the development of new chemical treatments for perasitic infec-
tions, the initial efforts were directed primarily against specific
parasites that wers known, or presumed, t0 be mosi injurious. The
removal of these pests from heavily parasitized anisals seemed %o be
the most direct and rewarding approsch. As a result of these efforts,

& muber of treatments were developed vhich served a very wseful purpose
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in an expending livestock industry. In the last two decades, however,
the concepta of perasite control bave changed with the ever-increasing
sccumuletion of information on perasites snd the dlsecses coused by
them. The damage ceused by the larval or ilmmature stages of many
perssites often exceeds that of the adults; and as s consequence; pre-
mﬁmafwmimrﬁh-tﬁuttmﬂmww;nwim
animals has become the primery objective in the campaign against these
evoldable losscs. The use of specific trestment in parmsitized aninals
remsins an important pert of parasite control programs, however, since
it is an effective means of reducing sources of infection dy removing
the egg-laying steges of the parasite.
Rurpose and Objectives

Parasites, both intermal {such ms roundworms, tapevorms, flukes,
and protozoe) snd external {such as flies, lice, ticks, and mites) cost
livestock producers in the United States alome over one billion dollmvs
arwally, This figure, based upon estimates made in 1954 by the U. S.
Depertment of Agriculture, is highly conservative. It reflects, primarily,
mortality (death) mnd morbidity (1liness) losses and does not teke into
sccount such important intangibles as costs of drugs, professicnal services,
lsbar, control prograws, and research.

The use of drugs, either as specific treatments or in accordance

with plamned progrems of preventive medication, is the most relisble

snd practical mesns of coubatting losses ascribeble to parasitic infections.
The primery purpose of entiparssitic investigetions, therefore, ls to
discover, develop, snd standardize efficient trestwents for mrasitic
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mwnmm;mwpammmugumw
control. h%mﬁmw:mw;ﬁmmmﬁl
ggents may be considersd primary cholces for the ireatment or coutrol of
parasitic infections, and none spproaches the ideal. Frequently, avail-
sble treatments can be recommended only provisionally, and in macy
instances no treatments at sll are svallable for isportant parssite
species, The principal objectives, therefore, are directed towerd the
inprovement of presently svallsble trestments, the discovery and develop-
ment of treetments against paresites that do not respond to present-day
drugs, the development of effective preventive messures, and, eventually,
the control or eradication of all hermful parasites affecting man and
aninels,
Current Work

The current resesrch program pertaining to sntiperasitic investipga-
tions 18 dirvected toward the three major perasite groups, nssely, wornm
parasites, protorcsn parasites, and srthropods. The work in all groups
16 concerned primarily with the discovery and development of new sntie
perasitic ngents; the standsrdization of certain newer remedies; the
conparstive evaluation of available slternalive trestments on the besis
of safety, walue, sizplicity, and cost; and the development of practical
chemical control programs for all importent parasitic infections of
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() Accomplishments and Their Significance
{1) The development of the so-called critical test for evaluating worm

remadies {referred to previously) in 1915 was s monumental acccoplish.
nertt in the area of autiparasitic investigations. This proceduwre pro-
vided for the first time an mccurate method of sscertading the efficiency
of these drugs and formed & dasls for comparatively evaluating slternstive
treatments. In consequence of this pioneer work, new emphesis was given
to an important eres of medical research throughout the wordd. Scientists
in all cowntries bave used the basic principles of the test to develop
and evaluate more efficient and relisble treatments for the combrol of
parasitic diseases in both man and anizmls.

(2) The discovery in 1921 by sclentists in the UsS.D.A. of the markedly
efficieat sction of cerbon tetrachloride against hockworms in dogs and
its subsequent use against related species in man wes an achievement of
unusual significance. The drug has been used in all perts of the world
where hookworm disease occcurs, contributing immessurably to the health
and welfare of witold smillions of people. Moveover, a contimwous suc-
cession of discoverive of further uses of this chemical lead to its
wide-seale employment against a variety of helminthic parasites of live-
stock throughout the civilized world. Indeed, it remeins today the
treatnent of cholce against the common liver fluke of sheep and is an
alternative trestment for certain other worm psrasites.

Continuing investigations by Govermment researchers with related
hydrocarbons resulied in the discovery in 1925 that tetrachlorethylene
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had all the sdvanioges of cerbon tetrachloride but carried less risk of
intoxication to the patient. This drug hes remained for over = quarter
of a century the standmrd treataent for bumen hookworn disease in many
parts of the world,

later studies in the U.S.D.A. and slsevhere showed that this drug
also had importent antiparasitic spplications in rusinents and cther

(3) The development of phenothimzine for the control of psrmsites in all kinds

of farm snimals, including poultry, mavks the most important milestone
in the history of chemical atiack on these pests. PFollowing the discovery
of its anthelmintic metion in 1938 by scientists in the UB.D.A., and
of spplications of its antiperasitic effects in all classes of liveatock,
phencthiazine became the principal drug used sgainst gestrointestinal
roundworn parasites throughout the world., It cxxbines an wwsual mergin
of oafety snd wider range of sction in more classes of livestock then
any other druge Sevings to the livestock Industry in this countyy, as
well as in all perte of the world, are incalceuleble; but it hes been
credited with saving sheep raisers in one State alone nearly five million

The world-wide acceptance of the drug end recognition of its import-
ance to the livestock industry everywhere is reflected in the more than
100 melentific papers published snmumlly on varicus espects of its anti~
parnsitic effectss Fhenothiszine, woreover, is destined to remsin a
highly important fsctor in Mvestock production for meny years despite
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the urwelenting search by workers in sll areas of the globe for s new
used against ploworn infections in man.

(&) The development of the sodium fluoride tresiment for removal of lsrge
roundworns froem swine in 194k by workers in the U.S.D.A. was & major
eontridbution to the solution of one of the nost serious problexs of
suine producers. This treatment possessed to an wiprecedented degree
the attributes sought in an ideal anthelmintic. When tsed as recamsended,
it io safe to adsinister, highly effective, siupls to aploy, and very
inexpensive, MNoreover, the chemical is rapidly eliminated from edible
tissues of treated enfuals and consequently is not & hazaxd to the cone
souer. The sodiwe fluoride treatment has been widely uwsed in all important
swine~raiging areas of the world and has contributed lmmeaswably to ithe
economic welfare of man. Although other wem remedies bad been administered
to swine in feed before the development of the sodium fluoride treatment,
none was employed s effectively nor es widely as the latter chesiocal.
The successiul employment of sodiwm flvoride in this mmnner for the cone
trol of the most injwrious worm parasite of swine dbviated the need for
indlviduel freetment and set the standard for subsequent developments in
the medication of swine for the control of worm parssites,

{5) Purther exsmples, but by no means all, of accanplisiments in the field
of antiparssitic investigations sre;

1517~--Development of cll of chenopodium for the removal of large rounduworms
from swine. This drug became the treatment of choice in sall luportant
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swine-raising arees of the world and retained this position until sup-
planted in shout 1945 by sodiwx fluoride. The drug was alsc shown to

be effective against certain worm parasites in horses, dogs, and other
animals.

-«Bveluntion of carbon disulfide as a highly effective treatment sgainst
stomach dots of horses. This chemical 1s used in all areas of ihe world
and remeins the wost widely recoamended treatment for the removal of
these porasites from horses. Ilater investigations by U.8.D.A. researchers
eatablished ite usefulnens also against lorge roundworms of horses and
swine.

1919~-Development of the copper sulfate treatment for removal of large stomach
vorms from sheep, goats, and cattle. This treatment promptly attained
world-wide uwsage and has been given to untold millions of animals. After
b0 years, moreover, it remains one of the commonly employed remedies
against stomach worms, smong the most injurious of all parasites atiacking
fars enimals.

1932--Development. of n-butyl chloride as an agent for removing the common intes-
timal roundworsm parasites of dogs. This chemical exhibited a wider range
of action egainst these parasites than either carbon tetrachloride or
tetrachlorethylene and remsined the drug of choice for the removal of
large roundworns, hockworms, snd whipworms for several years.

193%~-Discovery of stibophen as & useful treatment for controlling heartworms
of dogs. This drug becase the standard trestment for heartvorm infections
throughout the world and retained this position wntil the mccelerated
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resesrch program during ¥orld Var IX lsad to the development of its suce
cegsor, arsenamide, by researchers at the Johns Hopkins Undversity in
Baltimore,

1939--Discovery and develogment of barium antimonyl tartrate as an effective
treatment for controlling gapevorms of poultry. This psrasite is prevalent
in all parts of the country es well as sbroad and freguently csuses severe
losses among infected birds, particularly chickens and pheasants. The
treatment is highly efficient and is the only one known for this condition.

1gh1-~Development of sulfaguenidine for the treatment and control of coceidiosis
of sheep, a disease causing dloody diamrrhes and death in feed lot eand famm
lonbe. The drug wes subseguently tested sgainst similsr disenses of calves
and chickens with wnprecedentedly beneficlal sction in doth instances.
Piscovery of the merked efficiency of this type of coupound was a highly
significant break-through in the treatment of this disease snd lead to
major advences in the chemotherapy of coceldial infections of Gomestic

1943--Developuent and standardization of the hexsehloroethane drench for the
destruction of liver flukes in cattle. Many stoclemen in the Gulf Cosst
area of the United Ststes reported that this treatment solved ome of
their prineipal perasite problems. It iz the treatment of cholce for
ldver flukes in all cattle<raising areces of the world vhere this perasite
ie found. The chemical is e wseful alternstive trestment sgainst liver
flukes in sheep snd is effective also sgainst certain roundworn paresites
in sheep, gouts, and oattle.
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1645--Development of the winter-treatment program with phenothiazine for the
control of nodular worm disease of sheep. This project wes designed as
a major eontribution to the war effort at & time when the cowtry wes
facing a shortage of surgical subure material., At that time, & large
proportion of these sutures were made frou sheep casings but those
showing nodules produced by the larval stages of the parasite were useless.
The method proved s remarksbly satisfactery solution to the immediate
problen; but move importantly, it lead to the world-wide scceptance by
stockmen of preventive medication againet perasites.

1950~~Development of the portedble pen progranm for reducing mortality of dairy
calves. This system resulted in major savings in calf crops of dsiry
herds in exreas vwhere death losses from coccidiosis and other filth-borne
digsenses were threatening the economic existence of the enterprise.

1555-~Development of spray-dipping as a new method of eradicating external
parasites of livestock. This provided s rapid, efficient, and econcmicel
method of treating large mzbers of animals with mobile equipment.

1956-~The demonstration of duwsting as & safe, efficlent, and sisple method of
eradicating external parasites of sheep. This procedure permits the
treatnent of these animels during periods of inclement weather when
dipping and spraying are contraindicated. .

1957~-The demonstration that systemic drugs, particularly organcphosphetes,
are effective against nose bots of sheep. Heretafors, the treatment of
infested aninals was extremely laborious and not particularly effective.
~«The establisheant of mange mites of sheep and cattle experimentsally in
rabbits. This permits economical investigations of potential antiparasitic
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agents as well as of the biology of the organismas,

««Development of an in vitro technique, using serum fran medicated bovines
and sheep nose bot larvas as test orgenisss, to assay miscellansous
themicals as potentisl systemic treatments sgainst cettle grubs. These
studies ordinarily require 8 to 9 months for evaluation of results because
of the long perdod that these parasites ordinarily spend in the tissues
of the matural host.

It is sbundantly cleexr that these several exssples of fruitful
research in veterinary science by workers in the U.8.D.A. contribute
Lmessvredbly to the sconcmie and personal welfare of man by providing
safe, effective, elmple, and inexpensive measures for controlling important
aniual diseases. This provides for healthy livestock and poultry and
results in a progressive, prospercus, and productive sgricultwral industry.
Scme, moreover, have confriduted directly ta man's health and general
velfare by demonstrating the significance of anlmal experimentation as
a proving ground for human treaitments of psrasitic infections. This 1e
exemplified by the carbon tetrachloride and tetrachloiethylene treatments
for hockworm disease.

These contridutions to agriculture and the welfare of man in this
country are eppllcuble also in other parts of the world. This is cleerly
demonstrated by the ready scceptance and wide-scale employment of these
findings and developments in cther countries, thus exercising a very
favorable influence on the sconomic status, heslth, and general welfurs
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of these peoples. This is one srea in which the United States and its
among the nstions of the world. Many foreign sclentists have come o
this country to study owr methods of research, to discuss ouwr findings,
to exchange ldess, and to seek solutions to perplexing problems in the
f£ield of parasitism. These visitations, together with reciprocal ex-
chenges by sclentisis of the Unlted States, have proved to be of mutunl
and lasting benefit.

It shouwid be recognised that, by and large, specific treatments for
perasitic diseases are products of the times end for the times. Meny
drugs in common use & decade or so ago heve been replaced by safer and
more efficient ones. An even grester change will wundoubitedly occur a
decade or so hence. xaﬁumum,mmmymm
Covermment sclentists have made an envisble record in this important
area of agricultuwral research, This has been accemplished, moreover, in
spite of very limited budgets, insufficient persomnel, and insdequate
facilities. Savings attributable to phenothiszine elone in one State and
for one year have exceeded the total budget for parasitological investi-
gations in the Anlmal Disease and Parssite Research Division, A.R.S., for
the paat ten years! And funds available for antiparasitic investigations
have constituted a relatively minor part of the bulget provided for all
of the paragitologionl work of the Divisfon. In the years since 1915,
most of the antiparasitic chemicals and measwres in wide usage have been
developed or stendardized in the U.8.D.A. in which connection it might be
pertinent to dhserve that the extent of parasitologicsl research in other
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countries, notebly Ruseia and Poland, far exceeds our own. The Russian
MWMW,MW,MaWM;ﬁMwwu
2000 vhersas the American Society of Perasitologists; vhich serves the
entire field of parasitology, hes only sbout 1200 mewbers.

{C) Major Problem Areas

A8 of today, the major probles in the field of chemical control of
parasitic diseases is the development of messures to achieve the desired
rasult with minimal relisnce on foreign chemicals.

The comparative deerth of basic information on the mecheniss of
drug sction, the physiology of perasites sund the influence of chemicals
thereon, and the relatiouships between the nature of chemileal. compounds
and thelr blological effects sre all fundemental issues that require
slucidation. Information cbtained on these mattera will permit the
establishment of & solid foundation for the rational development and
use of antiparsasitic agents and measures.

(0) Opportunities

In spite of sigpificant developments and findings in the chemical
control of parasites, there remmin many voids end deficiencies of drugs
that may be used safely, effectively, and economically in food animals,
The shortconings recognized in the best of avatlable antiparssitics
clearly show the need for new snd improved chemical agemts %o combat
these pests. Satisfactory treatments are still lacking for meny important
parasites of livestock and poultry, notably, kidney worms of swine, lung~
worms of swine, horses, snd ruminants, tloeadworms of runlnants end swine,
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demodectic melige mites in all aninels, and such protozosn disesses as
trichomoniasia of cattle and poultry, mneplassosis of ruminants, and
histomoniasis of poultry.

A perticularly serious deficiency mmong presently available worm
remedies is reliedly effective sction against Lmmature stages, poartic-
ulerly the tissue.dwelling species. This suggests the need for gremter
esuphesis on the develogment of systemic drugs, not only for possible
action against the afarementioned immature or larvel steges, but also
sgrinst such relstively immccessible species ss liver flikes, kidney
worme, lungworms, genital trichemonsds, and demodectic mmnge mites,

In this connection also, mention should be made of the need for more
intensified investigation of the prophylactic use of chemicals to prevent
the invasion and estsblishment of parasites in the host animsls, to
prevent the development of infective stages from eggs passed in the
feces of infected antuals, and to destroy the infective steges on
contaminated premises and pastures.

The ever-incressing emphasis on the hezerds of chemiesl residues
in edible tissues and animel by-products of trested animels suggests the
nesd for developments along entirely ddfferent lines of approach to the
parasite control problem. The establislment of programs involving chiefly
sanitation and management practices, with minimal relisnce on the use of
chepical agents, should be investigated thoroughly. The use of lmmmolog-
ical methods and procedires holds much promise in this isportant ares of
iivestock production.
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Accomplishments of Antiparasitic Investigations

8ince the methods and treatmente listed below pertain to the control
of the protogoan and helminthic parasites the morphological, taxonomic, and
biclogical investigations of which have Just been summarized, they have been
included as part of the information requested.

1915. The so-called critical teat for evaluating worm remedies was
developed. This test was a momwental accomplishment and provided for the
first time an acourate method for ascertaining the efficlency of these drugs
and formed & tasis for comparatively evaluating alternntive treatments. This
ploneer work gave nev emphasis to an important sree of medical research
throughout the world end enabled sclentists everywvhere to develop and evaluate
more efficient and reliasble treatments for the control of parasitic discases
in both man end animals.

1917. 011 of chenopodium was first used for the removal of large
roundworms of swine. Until the discovery of solium fluoride, it was the
treatment of cholce. It was alsc effective against certain worm parasites in
horses, dogs, end other animals.

Carbon disulfide was eveluated as a highly effective treatment against
gtomach bots of horses. Iater investigations established 1its usefulness sgainst
large roundworms of horses and swine.

1919. The copper sulfate treatwment for the removal of large stomach
worms from sheep, gosts and cattle was developed. It still remains one of the
comaonly employed remedies agminst stomach worms, among the most injurious of
all paresites attecking reminsnts.

1921. The discovery that carbon tetrachloride was an effective
remedy for the removal of hookworms from dogs. Subsequently it was used against
hookworns in man and remeins today the treatment of choice against the common
liver fluke of sheep and is an alternative treatmext for certain other worm
parasites.

1925. Tetrachlorethylene was found to have all the advantages of
carbon tetrachloride but carried less risk of intoxication. It is still used
as & standerd treatment for hookworms in men and hes antiparasitic applica~
tione in ruminants and other anlmals.

1932. =a-Butyl chloride was developed as an agent for removing the
common intestinel roundworm parasites of dogs. This chemical exhibited a wider
range of action against these parasites than either carbon tetrachloride or
tetrachlorethylene and remained the drug of choice for the removel of large
roundworms, hookworms, and vhipworms for several yesrs.
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Accomplishments (Antiparesitic Investigations) - Contimued

- 1938. Phenothiazine was discovered and is used for the control of
porasites in all kinds of farm enimals, including poultry. This discovery
marks the most important milestone in the history of chemical attack on internsl
parasites. Savings to the livestock industry in thie country, as well as in
all parts of the world, are incalculable, but it has been credited with saving
the sheep raisers {n one state alone nearly $5 million anmually.

1939. Discovery and development of barium antimonyl tartrate as an
effective treatment for controlling gapeworms of poultry.

19%1. Development of sulfegusnidine for the treatment and control of
coceidiosis of sheep. The discovery of the marked efficiemcy of this type of
compound vas & highly signifizant break-through in the treatment of this dise
ease and led to major sdvances in the chemotherapy of coccidial infections of
domestic animgls and poultry.

1943, Development and standardizetion of the hemachloroethane drench
for the destruction of liver flukes in cattle. It is the treatment of choice
for liver flukes in all cattle-raising areas of the world vhere this parasite
is found., The chemical is & useful alternstive treatment against liver flukes
in sheep and is effective also against certain roundworm parssites in sheep,
goats and cattle. '

19k, The development of the sodiwm fluoride trestment for the re-
moval of large roundworns from swine was a major comtribution to the solution
of one of the most serious problems of swine producers.

1945, Development of the winter~-trestment program with phenothiszine
Tor the control of nodular worm disease of sheep. This program led to the worlde
wide acceptance by stockmen of preventive medication against parasites,

1947, The development of toluene as an agent for the removal of large
roundworms and hookworms from dogs and cats. This chemical is still widely used
in this country and ebroad despite the subsequent discovery of other agents
having & similar enthelmintic spectirum.

1960. Bithionol was shown to be an effective treatment against common
tapeworm species in the intestinal tract of dogs, cats, and sheep.

1962. The efficiency of bithionol against the fringed tapeworm of
sheep was found to be superior to that of any other availeble drug. This para-
site, vhich occurs primerily in the liver of sheep, is responsible for the
condemmatlion of this organ s food for man.



_E. R. Goode, Assistant Director, Animal Disease June 20, 1958
and Parasite Research Division, ARS

A. O. Foster, Head, Parasite Treatment Section, ADP-ARS

Additions to "Agriculture Headline" Portion of Pace Committee Report

Herewith the two lists of items requested for purposes of amplifying and extending
Agriculture Headlines of the Pace report. The lists combine items from all three

parasitology sections.

Enclosures - 2



AGRICULTURAL RNRADLINES 1945 - 1950 (Supplemental List)

1945«~The lancetl rlm&mmmwhafmmummm
the United States.

Feeding fiuid skin milk to svine removes intestinal parasites.

Camwon amphistome fluke of ruminants in the United States recognized as
& new species.

Butritional status of laczbs an important factor in coping with hookworme.

Vorld-wide acceplance of methods of systemstic preventive msdication for
eontrolling purasites of livestock and poultry.

lead arsenate employed as treatment for ruminant tapeworsms.
Chlorinated insecticides prove useful against livestock pests.

Improved hexachloroethane drench for treatment of liver fluke disease of
cattle.

Cattle grmid area control tested.

10kGweByatem of hyglenic breeding devised for control of bovine venereal
trichomoniasis on forns.

New dips and spreys devised for eradication of catile fever tick.

Precise coocking temperatwre for destroying tapeworm cysts in beef determined.
194T==Bovine venereal trichomonissis fici nsemination.

Toluene developed as anthe m:t?"“ muc .

Cecal coécidiosis of poultry brought under practical control.

1948.w1ild rabbits act as reservoir hosts for the liver fluke of cattle in the
Gulf Coast Region.

BIC dip used effectively to erndicate sheep scabies.

Systemie medication used sgsinst trichomonissis in bulls,

Beononic effect of worm paresites on pigs elucidsted.
1949=-Antibiotics in feed aid in control of poultry coccidiosis.
1950--dorbality of dairy calves reduced by use of portable pens

Transnission of trichinae by feeding feces of recently infected animals
mmm.
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Items of Research Accamplishments 1951 - 1958 for Developing
Agricultaral Headlines

1951~=Parasite snd disesse losses in rabbit production traced to poor management.
Experinental transmission of sheep scobdies to cattle.
Antibiotics and vitamin Byo in swine feeds help combat parasites.
1952-=Improved nethods of diagnosing bovine veneresl trichomoniasis developed.
Poultry coccidia in soil destroyed by applications of creosote.
Itch mite of sheep discovered in United Htates.
Follioular mange mite foumd 1n internal organs of & dog.
1953~-First experimental prenatal i{unfection of calf with sscarid of ruminants.
Pathogenieity and life cycles of cattle coccldia evaluated.

Severity of psrasitism in grazing cattle influsnced by nutritional level
of forage.

1954--Chorioptic scables eradicated from cattle dy toxaphene,
Piperazines become prominent as anthelmintics.
Psoroptic cattle scabifes in West checked with lindane dips and sprays.
Lice experimentally eradiceted by injections of paresiticides into cattle.
iosses from parasitisa of livestock estimated $1 Billion.
Lungworme fatal to cattle before dlagnosis possible,
1955 swaVenereal trichomoniesis discovered in range cattle.
Swine trichomonads s couse of sbortion in cattle.
Bats carviers of strophic rhinitis of swine.
Blackhead found to uffect chickens as well as turkeys.
Spray-dipping developed as & new method of eradicating external parasites.
A systemic drug proves effective agninst cattle gribs in wideescale tests.



.~

1955==Criteria for differentiating immature parasitic nemmtodes of cattle
established.

Injection of imsune serus incresses resistance of cattle to lLwngworzs.
1956==Venereal trichomoniasis discovered in mrtificial inseminstion bull stud.
Cocelidiosis now a couse of losses in Western range cattle,

Venereal trichomonissis in Western range cattle now a cause of extensive
breeding losses.

Intestinel trichomoniasis incresses losses from coceldiosis in poultry.
An antibiotic found efficient ms an anthelmintic in swine.

Dueting proved a safe, efficlent, and easy method of eradicating external
parasites of sheep.

Modification of the pathogenicity of one parasite by another.
195T=wfwine trichomonads & new csuse of venereal trichomonissis of bulls.
Intestinal worms incresse losses from coceldiosis in farm calves.

Tick fever parasite of cattle found in’ wild deer in United States.
Sres o vl sansdtn daraeen iy v huva wlessdes s

¥Wild raccoon in United States 2 reservoir of en injuricus, exctic blood
parssite of humsn beings.

Systemic drugs prove effective against sheep nose bots.

(rganophosphate perasiticides show broad-spectrum action against both
external and fnternal parasites of cattle and sheep.

reported to incresse susceptibility of cattle to internel
parasites.
Smell doses of infective lungworn larvae protected calves agninst otherwise
lethal doses of this parssite,

Infectiousness and reproductive capacity of stomach hairvorme of catile
were increased by exposure of the infective larvue to X-ray.



195T~=Cross~transmission of certain nematode parasites of swine and cattle and
their pathogenieity in the sebnormal host desonstrated.

Pathogenicity of intestinel threadwors of sheep denomstrated.
1958«=Clarification of pathogenicity of intestinsl hairworms of gheep and cattle.

mammwwmwummmw
in insects related to "book lice,”

Type of forage influences vertical migration of parasitic larvae of
nematodes of cattle and swine.

New coccidiostats for poultry evaluated.



