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Zlf?aOD0C?IQN AHD BWtm <F USBBHSmH

^HuUitmnm of wtfimli to sMtteBOftn vumaA^ma hM bMu «

frsquoot subject of lamMtigitticm durixig tbs last two deoooGS*

aoam ftutbops ha«» usod ths t«FBi vesistftnco looaely and ot tiamm

to, «& cabiguoos asxmor* othors hKv» fttt«0pt«d to defin* »Milst*

«noe by dividing it into three typeef astux«l» aoquired and ttgo^

resistaneo* It is gaasapeHy ftooeiyted that natural resistanoe

nay be defined as re0i8taaoe to original infeotions* Aoqiuired

resistance is reeistanoe that is built up by tlie host as a

result of beoQHtng Infected* Age rosistanoe Is ohapaoterised

by a gii«dual Inevease of reeietanoe vfaieh devolope during the

0po«iag psriod of a yoong aninita*

Cfasadler <19aSa) found that in studsring reeistanee two

dlffermit pvotal«as ariae« the resistMiee of the boat to further

infeetion and its resistance to tbe effects of the parasites*

Criteria for ttm mmmxsmmat o^ the dej^pee of resistanee have

been Um ecMparativo rate of growth of parasites in hosts of

different agea (Herrlok* 1926) t cocaparativo nuinb<n*8 of para-

sites that are able to live in hostSy effects of parasites on

younger &aA older liosts (Aekert and Hsrriokt 1928); rosistanoe

of a l]oet to reinfestieii (chBndXor^ 1936); and resistanee of a

host to the tevelopHKit and egg laying ia>ility of vonii (Sti£QJL»

1986)*

iTut^'ition and genetic constitutlosiy other faet<Mra in

resistanoof were studied at Kansas state College by Dr* J« B#



s

kakoet and bis sttslents* A stiadty wu oHidt of thB iNM^iitsxioe

of obletetai to Aaearl^i^ as «ffoct«d by diets dofIcient In

vitantna B and A (Zlananatn^ Vlneant and Aoloart* 1926; Adcertt

Flahap and 'J^mmnmn, 1927} and Aaicar^^ yoXlvaine and Craafopdt

1931) and thay prooontod axparixosntal evidimoaf ^ppas>antly for

tha firat tts» in tMa country^ that zmttn^al maiatttnee of aid*

aala to beladub^o infection nay ba lotsrered by nutritional

dafioioneiea* Furthar studiaa on vltasdn and raaiatanoa voira

nada by Atkavt and Spindlar (1329) ; on vitaoln o and raalataaea,

Adsert and ^dt, (1931) # Additional resaaroii in diatary aupplftw

santa and raaiatanoa vaa dona by Aeicert (1927) f Aolrart and

Baa«l!t (1953)1 Aokart and miitlook (1035) i Acicart» 'Shitloolc mft

Fraaann (1940); and Aolsart and Riadel (1946)* In 1935 Ackort^

Biaazibracidt* t^^ilooth* GXading and Pratt found aignifleant

diffaraneea in tha natural rosistance of braods of chio;«»3a to

tlie large roundaom Aaaarldla nallfa liaavy bapoads and variatlaa

of cliiokonSf \?bita Plysaouth Hooka mnd Barrod Flysiouth Rookat

bad aignifioantly fever and aaallar Aaaa«tAia tban did tba

lighter mato Laghom and Vhita HinoxHsa braada» Tha litera<-

tura on thaaa and othar phaaaa of resist&rtta have be^i reviavad

by IM Paga (1938) » Aeisart (1942) ana otnm^a* Only age reaiat*

will bo rovieimd in thia atudy«

BR2BP Ksnm OF tm LiTnnAtum m ma msiswxM

Tba firat raaovd of inoraaaed raaiatanoa of antriala to



P«r«siti8n> due to aeo^ Apptuan to be t'lat of Loosa who in

Xdll found tliat vhen b» fod hoolvara Xamko to young doigA^ the

Iftrrae wire «bl& to s««eh naturityi Ivomvtwp, irtMzi h» ettamplwd

the eflBM type of eipepinent on adult dogs» his results «ox«

aegstive* Smammi moA Fester (l^so) dsaonetimted egs pesistaooe

vith Ascsxds in plg8« ?he folloiring yoor tlis Sttas iiivestiip^aM

«ei> o to ahaa toe saias type of yesisteaoe in chioioms vith

.-i«ick ps*o7ed thffit ohielesfiMi hmomm nore vesietsnt

to the devslspHsat of tiie neBastede pepssite^ AMBldift

eeggpioilliaau^ as they iaeresse in s^* Suppleissntiii'j evideaee

of this sans pi»poBenflO mm tomd by AiAeeopt and Osrzddit (1928)«

In their expsviaeatSr tonainated ut the end of three «ee]cs» tiie

percentage of infections in oiilelcsns ranged fkva a&#7 per oent

to 100 per oent* Ifoeever^ in eiqperiannts tMnainated at eight

to 45 veeics ths infections leo^sd froea 3d«4 per coat to 66*7

per cent* By infecting yooBS ^^ adult dogs vith larvae of

Anoylostona hraallionao^ Series (1969) denonstvated sge resist*

anee vith the aaae host and parasite* Baivlek (1988) and BoCoy

(1951) also dssaoostrated ai^ resistanoe in dogs to AneylostOMi^

WISMWI" ^^ resistanoe s^^ainst HflgSitKSWS^bft BttiA ^
laboratory rats vas ahoen by Afriea (1931} • Chandler (1932)

«as not able to attain as ocmvinoing results as l^howi of Africa*

AoiORPtr Mortar msuH Beach (1335) denonstrated a nsriied increase

htm Imiama as JUwsp^^ SSiiisL*



la the vMiistenoe of c^ileloons to i^m gpofVteh of the intestinal

nwWitod»t AaoTiaia Xinoata*^ Uoing lengths of worem as ths

criteria for judging res:l3tsaoe» they found that the »**»—*

resistanoe in ohiokena is ordinarily reeoiied at tiie end of 93

days* niodol (1043) has prosontod ovidonee that nloe inl^oted

vtum tStMQt sis see^ of atm vsara rsmfi loss resistant to

Wiffn^iH^Un M^taiia, ^'^^ aloe iaiiftoted w tea sMwe than flvs

aMmths of a^s* During the sasis year Sadim presented eri^oioe

to shoe that clii^tosns develop a strong resistanoe to infeetloos

with the nsaatode* Aeesa^a m^^i^,- as a remtlt of eitbor a

ppfntioam singlo infsetion op of rspeated infeetions*

^%«>etioBs of the esiteerine gXends hate been sitggested as

playing a role in resistsnee and a Am investlgiators have

studied these possible relationships« Aei^rt Cl99<) found that

removal of t'lo <mioken thy&sis did net hmm majf effeet on ths

resistanoe of the t/bUagmm to the derslepnmt of Asoaridia>

Jaffet (1926) deaBOStreted that st^rarenaieetoisised rats shoe

a loeered reeistaneo to natural infeetionsf haisart ana gtto

(1927) found that ohickans paimsitised vith inteotinal roond

^f^npfh Aeeeridia lineataa^ had no slgnifioant offset on the sise

of tiie thyroid glsnd* The resistanee of the ram to tht

nsaatode* JMMMM tHH'Brt'Mi ""ar ^ broton dosn during the

breeding a^aon aeeording to Stoll (1936)* Aekert and hie

^Joe knoen aa ffe^^^ fi^fli^
knoen as Ascaridia fialli^



studwita imve tomd that reelstaziM of ohlolOKis to the grontli

or the n0aatO(to« A|iigarl€lift f;alX3^« Inox-Mwes until tlie olilclcdzis

ere about four oBBths of age* As lAdte leghorn cliltiBmt ar*

•jproaffininc aasiAl Bftturlty at this ae»* it aaaiaad that ^3*

tail* hnwwiHi olghtt ba a fa«Dtor la tho raalatanoa* Thttgaftoa»

it baeana of lntax*a«t to aaeertain if injections of riala a«K

vould Incvaaae the regisxia^ipo of yoimg oocisarala to

p«*a8itiaB«

.^..mALB ASSD ussuom

The aniaala used in thasa mMfmpismata ware single otxsSbed

vblte laghopo and Iriortpid cotiisrala obtained aa day old obieks

ftras aawMPoially approved batehariaa* Vj^on arrival the ehleks

aava baadad and plaaad in eleetrlaally aontrolled brooders*

The oliioica vara fad oa a well balanced standard diet*

9te dbltiCB mare divided into tvo grodpa aaeavding to

wo^Qjab ao tmt for evoary diieken in Group X tbero ^os a chlclcon

of about aqiial aai^t in Otwip XI* Xn all tha experiiaBnta tba

birds in Oroop I received tlie injectlaoa af aala mwix bonaana

While t&M birds in Group XX aara tha eontvai group*

At this tioe tha yaoBg ootissvala aere given tbair firat

injection of aaOe aex heonaaHa* The oliieks aere injaatad with

either a 0*1 c^Jbi-c oentliaetor or a 0«8 eo dosa^ of laalo sex

horaaiia every other day (ncoept <m SoBdi^ for a period of about

three «eal»* Tan injectiona in all were givcm the ehioks* Tb»
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has?
"--'

I'od imarasawcularly in tiio fora of tb»

esterf testostwpCKirp '.oimte^ iraip<BMtod In vegetable oil*

The adiatni8t«x«d fflci_. . hod tlie oonoentp&tlon of 25

iaillig|!«£a8 of caE^-stalXiue testostM^ooe pipopionatG per oc of

vegetable oil* Ito of the intnuaiaeuler Injectloa ««8 tli»

Peetoralls laajorie sausole*

Follovlng the initial iiijoction ell the coelserels vmm

peresitizod Tith eiipPoxiiaBte tnaribars of eiteyoneted* visible

Ageeridia aalli egg£>» xiie AsccrJdia eggs were obtcined tv^m

sa of living vonflB* l^olloving v^aaaval of the two utori

z*!38 the egge vere toitm^ out of the utar»i into a

Petri diti^ vy applyiz^ a aligiht pressure to the nail of the

utertts with a spatula* Ut4n>ine fSra^MKOfts vero renoved mxA the

<^ xaass «as coverod vlth distilled water to a depth of four

ailliiaeters* Provontion of staid growth ess acoo^plisiiefi 07

adding a fee drops of two per eent fopraalin to the egg culture

aocording to Aolcert ot al« (1355) • The eggs vere incubated at

S8 degrees Ceutlgrado szxi twantned psvlodlsally* vhMi the egge

had readied the ooilod esaaaryo stage In their eourae of dovelop»

laent^ and ssoltod once in t}]0 shell they eere then infective and

ready to be used to parasitise the young ehieks»

All the chietai i7ore panasitissd by the ^aevp aethod of

Riedel (1947)* This raethod involves ths use of a 50 eo flat

etopperod droppic^ bottle containing Sbout ane«half ineh of

previoosly sashed sand to terhioh was addod ths viable (lsns^'lflJ;i^

egge* ?Tater i»s thwa added to bring the solution well above



thft fltadU Aftap shilflTig the bottla vlgoroaisl? to aepu«t»

tb» mm9W of oggs so as to fopii m unlforo mspeaslon, th»

proomis of standsrdlBlng the maiptotdim was uzidertokan^ ?ho

dr^» vwpe standardised by pXao2Jsg a drop of tho suspension on

a alida and oounting tlie noedMc of esSP P*^ drop* Aftor having

a<Kinted several dpops* the avttpaga nuBflMa* of i^ga per dt^op was

detenaiaed* If tls* eoooentration of tlno suapsoaioo was too

gpeaty aore eater «aa added* Tbs drops were then reetandMe<dUed

and ShMi the otnveet eone@ntaratiCRi was attsinodjr the eoekarels

eara parasitised toy <H>enlng toe <miolfC*8 mmAix and alXoeizig tlia

proper wnatoesf of drops to xnato a total of ^KijKLO eggs to fall

eell baek loto its s»uth» Preoaittion had to be talcsfi to

tbat tbe suspwisioa «as shalBan briefly bef^ore each oiiiamn

psrasitised so as to aaistaln & tmlfarm suspension* AclsDrt

et al* (1931) foimd no narlcod differences In sises of infoetlons

resulting frod feeding doses of 100i»500 f]|||miy|i]|Vi ogee* ^OP

this reason the i&iiekens in these exporlsients eere given doe*

aipM veil within tlie above liiaits*

Bj s^Mrating soae of iSm eerrioal vert^ipae of the neokt

the ohielBsns ware killed* The di^estivo tract tvom the gisaard

to the ycQic sac divertiouXiia ssub r«Ka£nr^ iix^ediately and the

eontentsy including th» waram^ were flushed into gpUss Jars

by Viie hydraulic raethod of Aolon*t and Ifolf (1^9)* To prewent

baeterial action on the woanas* a soall tiqIibbo of fcnc^aalin was

added*

The lengths of tiie woros of each eliiotesa wwm obtaiQed by



8

sMOdng a pmmsH tmelng of the projeoteed isMees* !ni»

isui@Mi irw^ aagnlfi«d six tinM by vmo of a lens in a ptioto»

gwmMc bGlloera* Thia slmSatm of t!«i warns wer© traced with a

pencil on t^iia p4i2;x»> and cioasurod mita a £,u j.Aoa wiieel so

oalltaHited aa to reduoa tlie loc^h by six tixaoa Irxto miUl-

130tors* Co^ptpative ntartMra and leogtaia of the wmn?is in aaoh

CXHSitap ^9V6 used in |udgiag ths degree of reeistanee of tl« fowl*

Bipet'iaBxi>& 3.

TiM» «liielni need in tiiis eatpei^iiaeBt vare vhite leghiora

eoideHrela* vnma S9 da^a of age the eoolBftrela were aeig^ied and

eep83«atad into tuo ^proupa of apppoxiaately the aaiaa «eighta«

roar 69r?n later the c?iic!£cns were parasitised witJi ICXHIO

ci-jbryo'jxitca r^^jjpjy i^q^ j^.,j.
^

'^ : • Cto. tills aaoB day tl» birds

In Oroup 1 reeeiYOd tli© nial© seat honuoa*

After the initial Injection, t'lo c'aioJ^ons veve given tJjree a

vaek» totalijnc; IC in &11* i'Och lajeatic»i coosiati^ of 0*2 ee

of ft ^ flfg per ee coneenfaratian of toatostorone p9^opic8»ite«

The oale Man hornoae bogun to abov its offeots cm the

fovla in OptPsp 1 about tbe third dey aftor tlie initial injeotloo*

At the end of tlta flrat neak o^ injeotioos the eeiibs of the

injected groas> (Group X) were notioeably larger and of deeper

red color than vf99 these of Um uninjeoted gpov^ (Qroop ZZ)«

The aise and intanajty of the red ^Aored eoi^be increased

eeoBlamtly during iSam eaitire period of eiperiiaBntatiacw Cki



about the tonth day foXlovizig tim Initial injeotlaa Bovoml

of th« eodkHPvXs in Group I (injoeted grou|>) atto^^itad to crov*

A W9^ l«tM» all of the oockerela in tha injaeted rrovsp ••«•

crowing In high falsetto voloaa* During tha laat weeir of tim

experl2!»nt it «aa forjoid that tim akla and ontflaa of the jmmg

aookarals wera reaiotant to ths puneturo of a hQrP<xi6^-^o n»adla«

Birriait (1945) found that 9iq>ona and feoRla foiAa given tosto*

stmrao* propiooftta a«valq[>ad akin and imiaola tlaaua that had

aisnifiaantly graatar tanaile atrsasfe^ td^aa oanatX laitroatad

foals* 7b0 bahmrior of the eoeloMpala in (SroHp I (Injaetad

group) aaa pugnKoloxm at tlasa duris^ the axpariiaont*

At tlia eloaa of tliraa aaaka of paraaitiam tha ohi^sKia of

thla eatporiiaont aara klUad and thalr intestinaa vero fljxiStmA

tor wwm* Group I aftda a gpin In weight of 898 cpa aa oooparad

to tiiG gain of SSI ga for Group IX* (Table 1« Pig* D*

Althoo^ tha chLtlmtm 0pa« novaally in this aacperiiMnt

tha daagsaa of infeetl<m do not atmear to ba i»snaal* Mora

than hslf of tlia ohiokaz» had no voonaa at all snd those that

vara infaetad had only oaa» two or tiirae voros vith tha ^xovp^.

tloa of one fowl in Oroxip X ahieh bad 18 Aacaridla* 3roup X

had an averaga of 1*5 worsas per bird igilla Qrou^ II had an

average of 0*45 woraa per bird* Tha baaviaat iiifeotion ooourvad

in a ciiiolom in Group X timt was wall ov«e» tha final avaras»

groi^ w#i^t»

Tha avarags length of voinaa in c^raup X waa 20*7 csn vith a

range of 4*2 m::x to &3*3 zaa« In Oro>ap XI tha average len{*th of
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17*1. an^ the rmagb \»%xi^ 13«0 xm. to 21*1 n&a*

In TOoniPiftizig tha r«0ult« of this axp^pliadnt it slicmld be

tiot«d that t!id birda in th» inj«eted grai9 wmOm aa avomgo of

M 01 loss gain in vei^it than tiis ecmtrol grot;^# Tho injoctod

groi^ also had a larger namtomp of v^nns sSiii^ iters sli^tly

Xon@wp {Table I}«

8

llis single eOBbt htytrid oockox^la t»ed in this experisiBixt

sQom bSHiHwl and sspsrated into two gv*Qup8 it/bast thstjf wwm tsio

seeks old* Sseii ipnnv eoosisted of 80 bij:*ds« viien 16 ^yK of

SfiS tbs ohl^ks ««re psrssitized with 200+10 snabrjonated Asqsy^^

g^alli eggs* lEIis next day the injections of the testoatoroas

propimmto sere begtm* Tim aaonint of bonaaas injoctod ea<^ tias

was 0*8 cc of as ag per oc concentrati^i* Tbo injlectioits sore

made intanuausoularly three tiraes •mm sssk f<^ a period of about

^vss sei^is* In alX» 10 injootloos wre given to eaeh ohiolsen

ia the tbgss"sook period* The eookerolo in (^oi^> I «ere tbe

only birds that received injeotions of the hamammm AUL ths

eliicl£8 sere leapt in soniMvtnsnts of one lavgs ssfls and the ehieks

in the control @povip sww saugitt and b«idled every tinie that the

birds of the injected greup sere handled* At tbe end of thpes

seeks of parasitisa the cliiokens «srs killed and tbe soros of

oach ehioken vere countikt aend TE^mmmAm

In this sxpekiGient the eontrol group's gsin in ssi^st



IS

aQ8f« toMi t«t«» t)Mi g«iit t^'atm in5«etBtf gPO(«># the tvpatOF

aileiiaig a gain of 6S gm with tbo latter laakizie a gain of 06 fls

(Tablo S, Pig* 2)»

Q9P«iip I isad a total of 345 vovsm •» oonpaapod to 97 wonm

in tiiiO control {^oup« Th» infaotiona raagad fk'oa one to 69

vcHRai in Gpoup I^ vfxile tlw infoctlooa in Opckxq ZI vara Ana

oaoe to 40 aasoa* T2ia av«3«0a aaidwr of «onaa pn* ^oi^ «aa 17«9

moA 4*9 fop avoupa Z azid Hy jpaspaotivoly* Eaeh group had ^iraa

ehic!e«ai without Aaeerldia*

Tlia avagaga langth of wcmm for (^pouip I vaa 17*8 mn vitli

a ranga of S0«6 sea to 51«S xaa* In Osfoap 11 tha avapaga warn

langth «aa 17*1 ssa with a vanga of S«8 aa to 28*6 aBM»

In regard to the xasAter of «ovna# <»oo9 1 with an atepaga

of 17*3 vonaa per bird vaa noeh leas reaiatant than Qrou^ II

with an avetpaga of 4*9 vonaa par bird« i7ith x^apeet to aovn

lengtlia ovoup I with an average laogth of 17*3 iri also appeared

to bo loss reaiatant tl^n Group IX whii^ bad an average vem

length of 15»4 an*

SuDMMPunent V

e^Uigle eonby white lagfaarn oookorela were uaed In tliia

aatperiasnt* ?3i0n 18 daym of a^a the ebi^ea weve aaparated inta

two groiQ>a of SS birds each and bandtod and wi^Li^hed* On the

aa»r da7>«he birda in Group I were givon an initial injoction

of 0*2 oc of a &5 aig per ec oonoentr&ti<m of teatoaterone
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propiomto, ?hr«« 4i^ latap tk» amm group mta giv^i saothep

injoction of 0*1 cc of » 85 «g por ec oasieiote«tiaa oC aale

«« lMawHati»» Svffry sub^eqitont injocti«m wtm of tte Muao eoncet>>

taction M tii« lattor domga* ThB injeotions «k?9 glirvn ftt tho

SttM tl]a» iat«e>v«l ab in tm previous eaeporlrionta* At the tiia»

of this seoond injection all th» eoekor«l» «ap« p«msitijB«d vith

400+10 •Miiryomtted fyBM|yiH'||^n f|,1]|| 0sgs«

In this •jQjeriaiBnt Ovoup Z nmOm a gain in walg^it of 820: ^
as oo^parad to ^la gain of 3C^ ga in (^pot^ II (Table 3)« As

oan b« aean by Fig* 3, tlio oontx»ol group eiadia its la3:*go3t wMdOgr

gain during tho final aMk of tho •JcparinaaW

Tha iwni>er of wvm in Oroup I «as ei^t and a half tliaaa

t!» moiibor in Group u viiila ^la avasnufft oiribar of imvmi pa»

Mvd mm 6«4 and 0«a8, raapaatlvoly, Tim liMnriest Infaotlon

«f 89 voma in Qroi;^ I «as in a ohiokan 134 m baloir tba avaraga

group veiGht; tiie bird with tba U^^Ubast infaotion of ooa wona

«M U 93 abofa tha averaga grvnp laiight. In opom IX Vtm

baavieat infaoti(»i of tbvM vonaa vaa in tm> blrOs, ana wall

above and ono slightly balow «» avaraea group waight,

To staaanrtLsa tha rwmilts of this aaqoariawnt it can ba said

tiiat Oroup X was leas resistant to the sietasoan infeetlon than

rjTQ\xp ii« Judging froB tha nuBters of woraa Sa aaoh Mi^aetiv*
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Thi singPlA eosSb, vhite Inp^yaen eoeiDMWla used In tlil«

mspmeiami^ wtn received as uay old hlpds sad bsndsd 1900 t3m

dsy of srrivftl* Twa days Ifttsp tl» ehieks&s vsrs veigbMl snd

sspspintod IjiIm) two {^poups cuMscnnling tso vsl^hst** SMids gjraup

sonsiaisd of 25 birds* At this 8S»s tiiao tiio ln^H»tlon of lasls

•eac bonsoos «ss stsrtsd* Tim oockorsis in Group X ««ro injsot*

•d with nsle ssx hoanaosis »V€vy othop day e90osi>t Sontey at th»

x>sto of 0*1 oc (05 i3g) por injection* In tai attoi^ to oXiBl»

nate an;^ error In the veli^ts of tiis young ooolosreXs* Um
control group vas also injected with corresposiding samintB of

purs vegati^le oil* It was thought that IzuHPsased hand1,f,ag

of ttas ehisiM in the in^wted 3POu|>» sl^it affect their growth

and resiatanoe* Aftar 14 days the ehicksos ware psrasitised

with 200+10 eisbryoQaied Asafrldift fcal^ eggsi and on tho 21st

day after parasitiffa thev were lrtH<id, and the worras of rnaOk

i^iffiwyn ware osunbed azid miMits^irtidi

Tbm initial mwvmsiB weekly gains in weight of t'\e two

gpaixcm wwpw aporoiidiaately tiio aeem (Table 4» Fig* 4)* llowevert

at the end or a two-«eek period tlie averacsa weekly gain in

weigixt of oroup IX te^aD to Either naSBtui and at the end of

the fifth weeky it had cos^letely eelipaM the avtmae weekly

weight gain of Qvoop X* Failure of tiie ohi^ouis la Orenp X to

Miteh the weekly gains in weight of tlie control g^roup was

indicative of a hl^vme degree of infection eeused ty a decrease
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in tboir resiatanoe* Ackert wad Hnralok (1968) dmaooaiaMkUA

t lat tzTo loBs of vei^t in Toaiis fliiiclsdns can te eon«lat«d

with the d»gr«e of parasitiaa*

C<»io«mlng thft nucdMiPs of voras* c;^:*otjp I tiad ^0.9 woonai

t«Ifi«a tron 24 of tli» £6 ohielerast Ctpoop 12 hid 2fi8 mmm taOma

tifoa 14 of thm 9& cOiidsensi* ^^!0 infitetions nu^^ f^Eras oat t»

47 wmtm p0r bird in C^>oup i» as ccKaswapod to the ruige of mi
to 66 moiptm per bird in C^poup II* The avtraeft noalwp of wjvas

piP bird for Group I was 12»2 vomi and C^eiip II» 9*1 vocas*

?b0 heftviest Infeetioa of 47 wat'iiii in Group I vas in m

ohioken 25 i^ bolov the «f«v«ee groi^ «el#it W!iil6 the KaiOlest

infoction of one worn was in a bird that «ei|^ied SI ga. aov»

than the aToraee group vei^t* Three other birds in C^raup I

with araall infections of two or three womm» wei^bed «t le«st

35 gsi TxxpB than the average group eaighfe* In Grot4> II Urn

Clearest infections of 66 mamm and 84 vcnia* respectivoly^

were in t«o chickens* one slightly above and one veil bolov Um

final average group weighty Ctoly one tikiokan 0(f Oroup II had

but one vqvb and its veight was 50 gM above the average eai^it

for the group*

The avwraee length of woonas for Oroi^ Z «as 26*S xm vith

a range of 10*3 xaa to S3«9 tmm In Qroap II the average «ona

length vaa 18*8 ma vith a ran^ of 13*5 «n to S6«5 an*

tising uuHiMHra and len^^hs of vonas as criteria for dotor*

raining the da^pee of resiatanoe of tha stxiakms* it appaapi

that Group I vith an average of 1S«8 vamm per ehicken vaa less



i^sistAnt than wtm Group XI vith an ftvop«g» €»f 9*X

ohlokmi* Th* data tMn X«i|gtt)8 of wonas IndioiMNi that &i»

avttm^ vora iMigth vas t«Piee as mxeh In Crpoup I» the Injaatad

groupip aa in Qvoap ZZ« ti^a eontroX groutpf t^wraraa^o* tlio

tfiiakttia in Oaraup I vera maslGadlsr aora soaeaptiblo to tha mmm
than ttia ohielBai» in aTouj^ IX*

IBbQMHPXaaDlji S

In this e:^}orir3ent tha ahidca aava handad aadt grcRipad

aaaerding to vai|^ ahan 10 da^ olXA with SO bipds in aaeh

Iir«i9« At thia tiao thB birds in Qpoi4> X wmm giiwn tha firat

injaotion of sala aax hagpaons* Tha groiQ) aaa givan 0*1 oo of

a 8S i^S oanaantawtiott of tastoatorona ppopAonata vwry othar

day aacoapit Siaadagr ^<» a pariod of thpaa vairioN Tha birda

vaoaivad a total of 10 injections* On tlto aooond day folloa^

ing tha initial inJaetion» tha eoftkapela in Ckp<K9 I md IX ww
paivaitlBad with SOOjkIO viable Aycagjdj^a cyll^^ egoa« Taant9«»

ai^t day later* tiie cliieks in both groupa vara killed and tha

•oRsa rauovad*

Group IX aada a larger gain in aaight ^lan Qrofap If Qraoi^

XI gained S79 ga aSiile Group X gained J34S gm (Table 5, Pig* 5) •

(^E>aup8 I and IX eeoh had two fowls vitliout Ascaridia* The

ranga of infeotiono frcsia the loerest to the highest of Oraap I

vaa three to 58 vonas per bird; Ovaap XX ranged fron one to 34

vonaa per bird* In contrast to the average of 19*8 vomaa p<hp
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bird in the Injected gPoup« the e<mtroX gpraup had an wr^ru^

of :^*3 voraa per bird*

Tim faettviest infeoticm of 52 wovbb in Group Z warn in «

bi3«d below the average gpoup eei^it# Tlie lowest infeoti<m vaa

in a ehiolcen aliglitly belov the avamige @peiQ» weight* In azoup

II a bird Whose welg^ was ISO ^ below the aweraire rvcrap wei£^

bad t^ie i:»»aviest infection of 84 woirs»m Ti» snalxeet infoetlcai

of one worn waa in a bix^ tuAioae welgbt waa 19 ga below the

average group weight*

!Rie irtMvt^et wowne of Qtmxp 1 avom^d S2*s an and wasw

taken fk'OBi a ohiclnm lAiose wei^t waa w^l, aibova the averagi

gpoi9 «ei^it« Ttaa laoaaat wortae averagli^ 43»S am were talaan

froa a ehioken whose wei^xt was well above the ar^paee gP0i9

weight* In Qroup II tlie shortoot avova^ woen length of 80*3

aa was ti^«tn fpoa a bird far above the average group wei^st*

The longest warras^ averaging 4S#9 nait for thi gpoi;^ were takni

froBi two ehiokensy one of average gpot^p welf^ and the other

well below* The average woxci length for Qroup I waa 40*6 aa»

as eewpared to 40*7 OEt in Qvontp IZ«

thiing tha lengths of wonas aa a oeasure of resistanoe^

Tabic 5 indieatee tiiat the ohiokona in the in^oted ^raup and

the control groiip are oqtaOly susoiqptible to t^ie naoathelninth*

Basii^ resistance cm tlie zasabers of wxpam per gro^p^ Grotip Z

waa waxfEedly afire reaistant than Oroup IZ« Thia is the first

instance in the series of five experliMints in Wiich the oanto:»ola

((^oup II) had osre wenaa tlian did tlie injected chiolcena (Oroup
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I).

TftblA 6« Sunaary o£ evorago vora mBabsrs «id avexv^^e vava

Esas ^^S
ExpwfixmBtt itvsBSoer per t Length p«p

I chlfdBMi s obloken

1
8
9
4
S

1»6
17.3
6.4

18»2
X9.8

U,5

JBiIBi^i V iiiiSiJaBfc

S0«7 t 0«45
17*3 t 4*90
•«*• t O.Cffi

fl6i^ t 9A0
40«6 t SS«90

S0«8 t 9«60

Qroup II:

!fusEfl)or por s Lonctii pes'

ohleken t cliiokea

17a
15*4

40«7

S1.5

oQMaxmo wmnoB

In mriMdng the eodbioDd jwsults of the five •xp«vi3miibm

Grotip X (injeotod grau|») im& an fnrffs«0» of 11«5 vonMi par

«hiok«a while Group XX (o<mtpol G^oup) had an av«ipa@a of 9*6

voraa pap foal* For Oroupe X and II tba avoraga lanetba of

voroa aapa S6«S am and Sl*5 mi^ raapaotivoly*

Vim MHBMtodaa in four* of tlia five oxperiaar^ vopa lonf^er

in Group X than in Orotip XX» exeapt in Hacperiaent 5 (Table G)^

alMra tiia averaga vona Xangtha vera aaaantially aqtial* In trie

o«o3>inad reaulta the vorssa in arottp 1 avegagad 4*6 lam longai*

than tjioaa of Group II* Tho reaulta siven in Table 6 abov tliat

there ia a definite trend toward lovwped reaiatanee in Group X

(in|eeted @roiQ>)«

Xn reapect to vera ranftwra* the raaulta of foin* of tie



fiv« •xperiaMsts tStiam that thft ohloktns in arot:Q> I «m« mm
•u»o«ptlble to th« iiBaiitod» infiftetions* In Expevlnent S h(»N

•TOTt tho eantrol fovla Iiad laore vcmsi* This ^rabably fnui diw

to the Qroup II ehlelcons r»c«iving nope viable eggs <«daitti«t«r«4

by tht drop asthod) than did tho Qvoup I ehitifeMui* Cosflptriscn

of growth of voepsat Csvermge length) did not indieate tlmt Group

II waa anre suseeptibiu) (TebXe 6)*

0eing vorm nuribemi and worn lengths •• the orlterie for

Judging resisteneet the eoiA>ii»d data indioate that yoiaag aale

ohioIOHas ittjeeted iBfeMMoaeularly oith t^etoeterooe propiooate

are leea reaietant to the fowl neoatode^ Aeaarldia aalli* than

are aale ohiokMot vfaioh have not received the oale lioraone

injoctiona*

At the teminatiaii of eaeh individual eaEperiiaent^ the

greatest vlaible differm^ betseii the two ipro^ps of ooolcerels

«as in the sise of oostM and wattlos* The oo&d> oeasareiaents of

a fovl in Group I (injeeted) laeamired 77 bb in length and 47 m
in height as Ottspared to 48 aa and l^ as of a fosl*8 oocd> in

Group II* 3oth birds were mlected as being re^e^uitative of

their respaetive grot^s* In Bjqperiaent 5 the eoiribe and wattles

were reaoved froa all the fowls in Group I md Oroup II and

weighed* The oooMnsd weight of the eonte and wattles takaii

frea Group I (injected) was 90 0b While thoee of Group II
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Sroup X (Injectod) conalstm^ly failed to natoh the galxM

in v«i{^it of Gpov^ 11 (control)* At fix^t it vras tuunaaA that

this ed,^t b» au» partially to tb» fact tliat the chioienDS in

QpOM^ I (injects gzK»9)« «»va Imndlad nora fraqxiantly* Uovever^

thia aaauoiytlon proved to bo isaraaevantad boeouse in expeis4jaKam

in vhioii bot^ s>*oups of ehioloona vvara handled tba a«aa mammbf

ttod in o^nar axparlzMnta vhava tha ehioteoa in QroKsp 1 wwm

subjaot to mosee trmq^cumt handling^ the gains In weight «am

aaaamtlally the ama* Explanation of tbia dlff«ranco in wai^xt

galna aaty ba aonoaifiAay attributed to tlia tri-va^ay Injootiona

of tha fovalipa body aubataoeaf toatoatarooa j^p^looatay aMoh

xMy }!•*• intarfapad vith tha n<3c«al phyiiologieal functiona

includisc; Vim dapoaition of the grovth inhibitinfr f&ctox* In tha

goblet cell miain (Aaiespt* x^^dgar axsd i^lok* 1939; ^rick and

AalOHPtt 1948)*

Ho aoppelation can ba aada batifawi tba aai^ita of ohlekena

and aovm anibara or «al|^ of ablatwna and worm langtba*

Codbinad raaulta ^lov that tlw woroa of Gspoap I az*a aova nuosr*

ooa and lon^ap than tboaa of a^oup ZI« The wonaa of Gs^oup I

vara pipolbably longer tlwn tboaa of aroup IZ baaauaa tha nnaber

of infectiooa vara Mgber* Atficart and ii»rri<^ (19^) found

tiiat ahlalcana with a larger nmdsar of infaetiooa aay have a

redaeed reaiatanea due to the aaomt of toxina aeeretad aa

aaata by tba aoraa* The ehla^na in Grou^p II probably davalopad

a hi^^x^ reaistttaoa thaa tha eliioIsMEia in aroup I beaaiaaa tfaal»
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growth was i»>t retspdAd as indicated by tlielp aove rftpld InoseftM

in weight* AoooE^paagring 0poiirth in iautiuf ebieleMis tbare is

inepeas«d p9n>duetion In nuzabcr of rroblet cells Vaic^ seezMt*

tmzciii c«U3taining an Inhibitopy ooTm groi?th factor (Acl£m*t« Edgar

and FTioky 1933; kdaovtp Portar aztd Baaoh^ 1936; i-^iek an&

A4^sartt 1940) •

mamss

X* A aerlaa of five eatpariaanta was parfawiid oa 107

oookerole to ascertain if aala Mat hovamm la a poaaibla factor

in tha raaiatanoa of ahlelBMia to the nmaatoda Aaoarldia ?!alli#

2* The cookorela of eaeh oaQiariiaBnt waape divided into

two oqual (^oupa by wain^t* Tha ehitiBana in Group I vara givaa

trl««aekly injoctiona of tastosterona propionate for a period

of tiiroo a^ak»#

3* weekly reoorda of t!^ chioka* vai^^a vara neda al^a^

tha chiekarai wkpo saip!«a8ated into groups*

4« Chieicane in both 0p<Kit9 vara paraaitisad vith aOOtlO

^Blf«P7««iAtod Aaearidia galll egcs* 'ShP99 vaato later tha

ohiotaaoa vare killed and tha intestine ranpyad ftsr flus^dng of

the voroa*

S» droup IX in eaeh escperiaK^ iiada tha largeat gain in

vaight«

6« CritM^ia for JtadginB tha dagrae of reaiatanoa of eaeh

group of etiiakana vare tha vorm mnbara and vora lengths*
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7« (ktoap I had aa ftvepAge of 11*5 mmm pox* ehiolam ••

eonpared to 9*6 voraui por chl63ce& 1& Granip II

•

8« Thi «f«Mig» voana laagth for C-ro^p I was 2^*3 aa. iMad

fern Group II 21*5 aBh»

0* Using ««ra taalbmn aaal voona Itngtha aa tba crltazdA

for Jtidfiiiig ixaalatanaa^ it w» fOtuad that Toong aKla ohi^imi*

raaiataooa to tho fowl naoMitoda Ayearidla nalli «as i*edae«d aa

a raault of tha iatraauaeul&r injaotiona of testoatarooa

pFopioiiat««
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ThabkB «p© ozt«)ded to Dp. J« S* Ackert, v&^ov instructor^

for his 8xigg«8tlan0 In the mxpvewiaion of thia study, to Dtv

£• H# aorrlok. Professor of Zoolog^^ f<a» hl« culdaoo© oo pr«»

pftrlng thft oorr«ot dosage of honaoniy and to lir* Ix>onftrd W*

DMrhlrsty a graduftte studtat ooUoftgae* for assistance*

AotaKHrled^aont Is laada to Dr* J« S* Aoknrt axid Dr« E* H* liorriclr

also for colleoting the data for tlio first three e xperliaents*
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