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{A) L. Hissery snd Dvoluiiom:
Ine eoonomic importence of worn paresiles of livestoek was brougt te ihe

atieation of Lie Federal jovermment A5 early as 1070 when reporcs were recelived
by the Blale Deperimeni Losl pork exporied o Burope fros the Uaited States was
sonsidered Lo be dencerous L0 rumen neelt: bessuss of Lhe presence of irighinse,
The tirestened icss of tnis fovelon marierl for owr surplus pork which al et
time oouid no: be consvesed by owr relscively swell populsiion and lsereseisn
wmmﬂauwmwmmmmﬁmmaw
mmmmwmmmrwwmmm
ment of toe Zoolegical lebormtory witiin the Burees of Animel Imdustry in 1586,
The replid incresse is Lhe work of this lebopatery resulied in its ettsining the
stasus of o Diviston fu 1091, Met of the early werk ou relmiuths ves | d

taxonomic in nature and was located in the Department of Agriculture in
Washington, D. €. However, whem experimental wrk requiring large farm
animals was conducted at the Bureau'!s Experiment Station at Bethesda,

Maryland. 1In 1930, the first unit of the Animal Pérasitology Laboratory was

completed at the Agriculturqal Research Center, Beltsville, Maryland. With the
establishment of this laboratory controclled experpmental work on Yife histories
and pathogenicity of worm rarasites of large animals and peultry could be

cerried out.
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The investigalion of helaluths sad helminlile dlicesmes of Yivestlock and
related anlmals wes one of Lie priseipal selivitles of the Soolacieal Bivision
until 1t wes split into seations, eme: coveris: & single sciemtific diseipiine
ix 1953, The work ou nelminiis then beosme the responsidility of tie Helmimth
horisuliural Reseaze: Service, In 1956 the Braseh betmme & Division and iie

In 1356 selminiiolo;ical resesrch ves done by one man; in 1950 there were
engnged i this work. Twelwe of the Fedetwl emplovees were at Belisville, ihe
others vere loeniad at tiree field labiretories al Aubwen, 4dlshwuss, Tiftom,
Georiim, amd University Park, New Mexico, aud &t Zaperiment, Georgia end
State Collese, Mieeissippl. Tie addiifonal work was carried on ia esoperation

th State Agrieultesl Ixperiment Stations in Csliforais, Keutueky, Montess,
Hebraska, Forth Carolion sad Norih Dmkota, In 1086 the estlmaied toial samue)
sxpenditure for this work wes spproximtely $2,000; in fisend yemr 1950 the -
(A} Maiure of Wewrk:
L . B rampose st ojeriives:

To plan and conduci Dundsmesial mad sppiied research om lhe worm
paresites of dosmetiz iivestook and pouliry, sad relsted wild snimmls end birds,
witiin the fleld of relmintivlio.y as well as in cooperwiion wit: spevialists in
related scientific fMelds. The dbjectives ave {1) to fdestify ihe helmintn
parasites of dosestic livestook; (2) to determine their spreed; (3) to study
their biolosy, eeoloyy, and life histories, tieir vectors, metiods of Lnfection,
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physiology, and Lie mhture and extent of the losses omused by thes, imsluding
thetr intervelsslousiips with other disesse produsin, aysnts; () to obimin
Lantual data ou thelr econcmic lmporiance to tha livestook industry; (5)
messures ageinet thewg and {6) to develop suct coulrol memsures on Lhe besis
of tiw faets obiained.

(A) mature of Hork:

3. Current Work:
The present work in helmischologion) invesiimiions is orgsaized on &

o host besis under work projecis entitled: Fwmusites and Faresitic Disssses

of Caille, Parasites and Parasitic Disonses of Susep and Loais, and Paresites
and Farasitic Diseeses of swine, sod Paresites and Paresicie Dlseeses of Poullry
and Gasme Birds respectively.

The research oo oaitle helmintis is being carried on &t Belisville,
Hersisnd, at tie Regional Isdorsiory &% Aulnurm, Alsbuse, intluding substations
a% Ixperiment, Georgim, and Sterkville, Mississippi, &% University Pexk, New
Mexico, soft in coopersiion wiis Agrisuliurel Expeviment Stations in Xentudky and
Californis.

The present prosram includes investimsiions of {1) the relstive pstiogenieity
of inPestiioms sbmsistsin, of aingle versus muliiple selminti: species oo oalves
and the effest of the prosence of one spedies on othars; (2) fsetors influencing
the development, misretion, and survival of wors paresites on pesbture; (3)
relationshlp bPetwesn diet snd suseeptibility to mmetrointestinal .elmintiisses;
() effoet of type of formge plsei, pasture mentsement 8nd somson on the
intensity of infestation and losgerity of lelminih perasites on pustures;
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(5) pivsiologienl effect of belmintis on bovins metsboliss; (6) tue profuetien
of isenmfty to eattle lun.worms sand gastroistestimsl belmimthbs with nsewal larvee,
larves stienuated witu Xersy irredistion, sdult perasites mod imsune serwn; (7)
survival of eg s of Lo beel topevorm usder wvwricus suvironsental eondiiions;
(8) stulty of the food Tequirements of free-~livia: stages of eatile ieluinthss
and {(9) methods for srowin; peresitle stages of eattle helmintis to eguelaying
miurity in sterile sriificisl media cutside tie bost.

The resssrsh on sueep sod gont helstinibs ls being conducted si Balisvilis,
Mmrylsnd, at the Bestonal Laborniory st Avbmrs, Alsbesa, ioelsding the sube
station ot Starkvilie, Miseiseippl, st University Park, New Mexivo, aad ia
sooperetion with Acrieultural Dxperiment Stations in Kestucky, Montsos sad
Sorth Dekota.

The present procram includes investistions of (1) she effect of various
systens of pasture mans eednt on Iob-irrimted sad irrigated pastuves oo the
sequisition of helminih parasites Yy sheep; (2) ibe floek psthogenicity of streins
of siomech worne from wild rusinsnis and of stoase: nafrvorms of toe borse In
sheep &8 conpered wilh thad of sheep strains of thess perssites; (3) the life
kistory and patiogenieity of the turesd lungwars of sheep and somts; (k)
physiolostenl esanges in the merum proteing of stesp resiliing from helminth
infections and thelr relation to ihe developsent of Lmmmity to these parssites;
(5) the life-history of the fringed tapevorm mnd the msde of infection of
sheepy With iihde perssitep; sat (6) tie reistive suscepiibility of sheep and
sosts to the helminth paresite List are common o both hosts.

The resesreh on swing parusites is conductel st Belteville, Meryland, 2iftom,
Getrgin, and i coopermiion with the Universiiy of Nebvsehs, snd the University
of Nori: Carcline.
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The ourrent progrem includes investisstions on (i) the effect of aevé
mapcaaent oo the eomirel of kidney worm infeciion in the douth; {2) the
produstiions of & dependeble sutiven for tbhe dlsgnosis of kidosy worwm infestion
in swize during tie prepatest perfod; (3) lomcevity of svine whipwors e g
on and 1n soil; (§) he life nistories and patsogeaieliy of the vaipwors, red
stonse! worn sad acdular worne of swine; (5) the poseible use of feriilisers
living stages of swine Lelminths on pestures; (6) erces ivensmission of swioe
nelminth peresites of nom-poveine hosis o swiney (8) the relaiive paibojenieily
of these helmintie in the trsmsfer hosi; (9) studies on ibe paibogesieiiy of
the Jarge rousdworm in disssse-free pigs; and (10) the offect of storece of
on the resistemee of trichimse to subsequent froesin,

The researes oo poulivy helmintis 18 beln: toodueted at the Belisville

Toe current researsh lneludes jowestigetions of (1) she Life histary
aad paibogemieity of Sntestinel tireadworws of cijehensy (2) the life bistory of
ssearids of poultry; and (3) the relative patiogauielty of Aifferent species
of tspewmns of pouliry,



{8} Avcomplisiments and Tuelr Signifiesnee:

The helmiath paresiies of livestock ia tie Uslted Siates and t:e
methumwmwm#m&m%&ism
begas. Trichincsis in wwine, verninous brooenitis and itver fluke disease
in estile, frinsed tapewora f{afection in soeep, &nd smpeworm disesse in
pouliry were recognised bul ths ldentity of meny of the perssiiss, Losir
aistridution, life histories, msture and exvent of toeir pathogenieity,
toeir economic si;nificance, and messures for tielr comtrol were unknowa.

Velerinary perssitologlsis of She Depariment of Aorleiture iave
played and are still playing & tremendous pari in clemring up ine disesse
problems caused Ly wors jeresites. OF the estimated 50 new senera and
216 new species of helumintis deseribed by tiese investismmiors, fully
ongefourih parasitive owr domestic sntmals and pouliry.

As early as M7 the resulis of studies ou flukes ia tie liver and
mﬁmtu,mmmwmmmuﬁnumu
the vissers of infecied suimals, were publisbed. In 1859 the disesse
caused by the frinced .apevorm of soeep, liyssuosoum actimioldes, wes
first descrided and in 1590 tie comnon nodilar worm of sheep, Descpha osicem
eolawbismm, wes deseribed for the Pirst time sad was scown o be tue
csuge of nodulss disense or "kmotty guts” of siwep. In 19%k tkis parasice
was shown to oause stusting, end dstericration im the guality of wool
prodused by lmsbs walel survived moderazie to hemvy infeciions.

In 389% s swmsury of outbroaks of liver fluke disemse in domesiic
Jivestoek was publisned.

In 3095 & report o Lie yarily of the pork tapsworm, Jaenis solius,
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In 1598 the Zoolozisel Division publisied s bulleiis ou flukes aud
W-wnﬁmmumﬁmmmumm
tion of meats. Iuis wes the first publicstion of the Department dealing
cenerally with the belminth parasites whiehr invade the flesh and viscere
of cavcasses of mest-prodaing animsls thus rendering Shem wnfis for
e Foulls

As serly as 1900 & report was publisted co the kidney worm of swine
aad its inportante Bs 8 ¢suss of widesmpresd damsge Lo ho, careasses. in
1912 studies on the persiodes of swine mnd Lhe injuries ceused by Lues
demonsirated the seontmic importance of the kidoey vorm os & omuse of
widespread condemmation of oy livers, loiss, kidusss and kidney fac.
tater in 1929 & modified swine sanitation sysiem wes shown Lo be applicsble
10 sontrolling kidney worm infection in the Jouth, but tist it was not as
succensfiul as in the coutrol of sseerid infection. A smsll senle sxperi-
pics fed in & dry 1ot costeminaied with larwae of tils pavesite by uwsing
silts toat are net infected with kidney worms for two or three semi-anvual
farrowin.m on the shoe premise.

in 1901 pepers on hookwara dlsesse in mun and aniemls in the United
States and on irichinosis vere publisied. The setond peper dlsproved tie
sontention of Cexrmen suthoriiles that tricninosis in Cermsay was sogquired
by exiing pork that was imported from ibe United Slates, and showed toal
it vas soquired by emiing pork tiat wvas naiive to Burope. It also demonsirated
that the misroscopic inspeetion of pork for itrieshimee wes not an effeciive
means for ascertaiaing tist & corcess wes not infected with tils parasite.
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was the discovery of & new hookwors, Useineria smericazs Stiles 1502.
Tols nematole, later salled Neostor emeriganus, was shown by Dr. Cuis
S%iles, then Chlef of (he Zoolozioml Divislon, t0 be responsible for
msch of the 1llness of people in many pexss of the Souts. Ne descusireted
that meeh of the lasiness and shifilessoess aseribed to taeee people was
due to lafection with this hookwowm, Ihis discovery resulted in srest
{sprovensuts {n tie healih ecuditions and escoomie status of pecple in
MMtwumemm;mﬁnmm
erndication. Tols canpaizs was A0 succeseful tiat (he worldwide csapaipn
for rookworm eradisetion, sponsored ty the Intermationsl Neells Pomrd
some years later, wes usdertaken, This entire prosrem, beglenin: with
the recogaition of the pearssile esusing ithe disesss, 1ad iis origin
more~ur-lass diresily in tie hookworm investlgations of Dr. Stiles.
Furthermore, this perasite which vas onte Liou ki o be found culy in
tropioal countries ihrouwgiout the vorld.

In 1904 & nestode, Jirongylus guadriredimtus Stevenson 190h vas
reported w0 be tha ceuse of 1osses smong plovons and the tepevorm,
Develnes esiinchotirids, was demonstrated 10 bu the cause of nodular

In 1905 the Pirst well suthenticated cese of id in aneep vas repovied
from the United Suates. In 1910 the dlstribution of the ;id tepewmwm in
the United Ttatee was ascartained and .3 coyele shown 10 be tis nost of
the adult tapewors, Multiceps multiesme. A ifstoricel review of the gid
perasite and sllied paresites was also published and a Federsl quaraniine on
WOImE
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In 1906 the life iistory of the larie stowssh worm of sheep, Heemongius
gontartus, ves described and a 1910 the first progras for the contyol of
tiis peresite wes proposed. In 15A2 the fnjury produced hy this parssite
;?Wem o gastric bemorrhtge. -

In 1907 ihe development in the istestine of adult nesmstodes of the

hmemwmmﬁumMnm
meat izspesiion proscedures ¢ be used for its detection. In 191k = method
for the destruction of Crsticereus bovie by refrijeration wes publisied.
This work saebled many carcasses it be ssved tial previcusly were cocdsmoed
st unfit for amen food.

ohe dissovery ix 1511 of the 1life histery of o atomee: worm of larses,
Zadronems muscae, enebled Turopesn end Austreliss selestisis Lo solve e
probles of the chuse of “mmmer sores” of horses. It ves discoversd Llsl
these lesions vere caused by the larves of thls peresite which developed
in hovss Tiies. ; |

In 393k the destrastion of wrickinse by refrigmeation of lidecied pork
was reporisd as a control messure for trichinceis, and in 1919 the tlevmal
Sent: polnt of iriehinse was establisted mod readstions formalsted for
tae proger handling of cocked pork produets in pecking houses, In 1580
mathods of curin; pork were asceriained as effeciive in destreyin.
be atiecuated or killed Yy the use of X yays. 16 is alonifioant o note
sere thad price to the developewmi of tie prodedures noied above, w0
sstisfaciory method for destroyin: these puasites vas avallsble for
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In 1917 new facls were discoversd in Loe life history of the larae
roundvors of swise, Asesris Lambrisoldes, intluding Lhe faci iha’ asoarid
larvae pay osuse serious ox fatal posumonis in the otrse of ihelr migra~
tiem trough the lumgs of youns plas and tue faci wes estsblisied thmi oo
intermedinte host wex nesessary for iheir developmest: In 1919 larwal
sscerids were reportel 85 & comeon cause of soveliled "ilnmps” in taby
pizse In 1927 8 Dull report of the sudeesalul developmant of the Melesn
County Svine Sanitntion System for tha eonirol of larse roundvorss and

| otaer nersslies of nose was published.

i kwwmmuﬁgﬁ;mmmmtm
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extreasely injurious t0 chickens. These studles were most imporient i

—  the eomtrol of iLhis parasite.

, mwmmwmmwmman
ihe cause of severe lesicos of the dlsestive traet in oslves which resulied
in sericus indury sad desti. Studies on the toxins of parasitic woems
&od their sffecis oo Lhe blood of Loe host wers slso published.

In 1g22 tie iztesiinel tivesdnechsd wors, Nowatodirus gpatil er, was
reparted L0 ssuse sericus njury o sbeap, sad in 1853 the resalie of
experinental studies oo the patho enieity of this paresite confirmed the
warlier obhservatlouw.

In 1523 the first sucoessful experisental iastrsaterine infestion of

l pupe with dou sscerids wes reportsd. W = Choren

Taus A U3 ns feCy) 2ow-2w3
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In 108k nodulsr tiphlitis of plemssnts wes found to be emmed by &
nemstode, Hgtersile isslossie, 6ot in 1905 Istevekis bismperis wes Teperted
%0 canse intesiinel nodules in ehickens.
In 1386 s iremmtode Lovolved 1n salson Jodeowning ia dogs was
first deseribel,
In 1988 the namsiodes of pativlogieal sionificsce found in some
n 1930 deseripiions of pathologionl conlitions of poultwy aseribed
10 nemsiodes were publisted, and in 1931 tia fesdin bebits and paiio-
cenieity of the larseemoutbed bowel worm of shesp were descrided.
In 19% provedsres for the control of kidney worms of ewine ia ue

. e

In 19% meh inforwmation on the interwediste boste of pouliry Lapeworms
wes published wiich wae fmporient in the Scatrel of these helmintiw.

In 1030 the first studies in the United Dtates were smde on the
mtioveniodty of fntesbinal belrworms in sbewp wae damnsirated exporinentslly.
ihis yeur slec saw the pdlisetion of iaformmiion ou the mavivel et
locelisation of the nierofileriae of the do. bemrtwarn in Lie bost and
on the nesatodes of domestis fowl that sre trasesissiide to vild o birds.
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In 1540 studles indiosted thst the red atomach wors of swise wves
not pertieularly patho sulc o swine unless it wes presest soucurvently

In 19k1 studies on mrbese-fed hogs showed Ghem 1o be more frequently
infected with trichinne tham vere  mis-fed bogs. later stulies afier the
climtoated this paresive frax the hoow In guestica. In this year the
Roropess: lancel flube wes first reported In domestic rumlmnts in tie
tnited States and iis Jdan erous potenmtislities wera polmted out.

In 19H2 the intestinal tiresdvorm of swine wes firs: reporied to
csuse moriality in plis, sud the Piret compresensive study of the
mwwmm#&mummﬁﬂmmu&a

In I9h3 tae Pirst experimests on the fumimtion of soll to dastroy
Isrval staces of sainel poresiies were cosduried.

In 196% were published the first studles on the effecis of urlehistron.y~
10618 on the muirition of sheep. k.
effects of hookworne {n gheep wis demonsirwiel,

In 1948 the relationsnip betwesn bemsicdes and skin lestions of
domestic snimals was deseribed, and the serious interferesce wit: fsed
utilization of pios by internal parmsites was demonstrated. Also some
of the cases of ieterus in bogs resultin: in their condesmmtion as unfit
Lor food vere found 10 be ceused by ithe larie roundvorm whieh plug ed the



13-

bile duet of the liver. The fact timt wild rabbits serve ss reservoir
bests of the comen liver fluke of rusinexts was shHown 1o be & vital
factor in the comirol of tils paresite in esdemic sroms.

In 1951 studies on the pathogenicity of the comeon sheep tagewnewm
were published.

In 1553 toe toresdoscked worm, Nemsiodirus speiifoer, ves shows to
by lar.er subers of lmsature gastrointestinel perasites in the Sowth.

In 1554 the intestinel threadvorm was shown o be the cause of
émath in calves.

In 1955 the stcomeh halirwors wes showm to he very patnosenic to oalves.

In 1956 studies on the course and pathcommisity of inltiml infections
vith eattle luncwosms and on soquired resistande to tils peresite weve
published, '

in the came yeer il wes shown Lhet one species amony those Lnvolved
1a multiple worm infections of ihe dlzestive tract of sieep may reset with
the olhers s0 tial one or more Of the olber specles is eliminated from the
host. lHowever, mors receat studies in calves show thmt infections with
Wo or turee species of sastroiniestinal helminthe sre more patiogenic than
sinllsr infections with ome species.

In 1953 the intestinnl thresdwerm of sheep wis demoastrmted io be a
factor 1a toe production of dysentery and wes responsidle for lwn; hemoezhages
and anemds in sheep and poats. In Lhis ssme yesr tranamission experisents
showed that the red stomeh worx of swine will produce severe lselons in
the abomssum of calves.
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In 1950 snd 1959 stwdies indlomted tiei & rather bish degres of
immnity wes conferrad on oslves by the sduiaisiretion of smell doees of
nowmal infective arveesd Ui colle Uumgurovmn .

In addition to Lbe costributions mentioned shove thers vers many
blisled daseripiions of new speties, sl cbeewrvations on 1life oeles
ol intermedizte hosts, and on the survivel of freeeiiving stasse of

/ thess parasites on pastwre or 80il, all of whieh hewve s bemring on the
understanding end control of pammsitic disesses in livestock. Thess
sust be omitted becauss of lack of spece.
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(c) Mjor Frobles Avess
Thers sre tires sajor berriers preveaiin; toe reclisstion of

the saximm bosefits thet cun be chialsed from helmiatbological
resesrch. These are (1) failure ou the pert of tie livestock owsers
sad otuers to realise the eeonvmie imporisnce of helminths ead relmintuie
disesses of livestoek, (2) wwlllin ness t0 soopernte in JTocrans
mwmmuﬂmmuummﬂ
{3) leak of adequite finencisl smuppori, trained perscmuel, and modern
laboratory faeilities.
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(3) Gmportunities
The mjor fields in whieh Muture comiributicns of researe: in selmine
tholowr to velerinmy modicine and relsted scisnces cmn be expecied mre
o3 follows:
Thare is little doubt thal Informiion developed from such sn sppvoeat
2. Growth requiremenis of many parasites. IHe resen: sdapiaticn of tissus
euliwre Lechiniguas for the qvwih of wors parssites mey of'fer & mesns
RW&MMMatMMmm.
3+ Biologieal aonirols. DIgevovesest and development of sew SLmsunizin,
88808,
4o Pathogenssis of single aad multiple species infections.
S More sdegquete study of seoxuale losses caused by jRrasites and the

coompmeics of emmirol programs, influences of produetion, feed conversion,

und efficiency, sod the siznifiomee of subsliniesl porusitism in
6 Relation of mutrition and [emera) well-bein %o susceptibility of lives

stoek wad poultyy to Helminih permsites, sad the injuriousness thereof.

7o Eaviramentsl control of payssites by otber than chemios) mesns.
eresites.

f. Chemical chen es of body tissues end £lulds in helminuale disense wad
in ixsamolociesl response.
dlaguostic tools.

q
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Wild aaisals snd bivds as recervoirs of pemelies affectin livestoek
2l pouliry.

Standerds for disgnostic jwotedures 88 well 83 Sools Lo sover new
Preservation of parssites and body tissues snd flulds Lo make toem
Prysiology of hosi-perssite relationsilp inelnding the piymiology of
helnintha snd the slieretiions vhie: these a enis produce iu the
host.

Tole of belminths as vestors of viral, becterial, protomoal, and olber
diseases of livestock and syner;ic sciion betveen helminih and other
cuusnilve a euty of dlseass.

Applicstion of physicsl selence for ibe develomsent of eguipment for
wee in researeh ¢n helmintile diseases.

Charseterizstion of ismnily and developwant of methods for messracent,.
o helmlnths.



