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CBAPTSa I 

IHTRODUCTIOH 

Expvriiaratal nwultt and flald obaarvationa in tha tTnitad Statef« 

Saw Zaaland* and Auatralia Indlaata tiiat fM«u« aoataint a toxia agent 

that la datriwmtal to aattla of both boof and dairy brooda* 

Tall foaotto graaa (Foatuoa arundlnaooa) haa boen roeoMMmiod 

and naad oztenaiToly aa poramnant paaturo in Tannoaaoa* Kontuokya and 

othor atatoa for tho paat aoraral yoara* Tha aaraaga of faaeaa graaa« 

in apita of tha poaaibla datrlinantal offaota* ia atill inaraaaing. 

Obaaraationa at tha Middle Twmaaaae Sxparinant Station* at 

Alooa* and poaaibly at Oaldamood* aa arall aa eorraapondeaaa aith othwr 

atationa* indioata that tha dlaeaaa now known aa feaoua poiaoning laay 

ba a aerioua problem to »om Taaaaiaea oattlanMm and dairy faraara* 

Tha faaona problem ia livaatoek faediatg ia one of inaramaing 

importanaa* Feaoua poiaoning eould darelop into a problem of major 

importanee* 

It ia aignifiaant that feaaue lamameaa haa baaa noted on faraa 

idiare there ia a heavy aoil or a aoll heavily fertilieed* 

Symptoma of feaoue poiaoidng in eattla aret loaa of eondition* 

rough or unahed hair eoat* humped baak* loaa of eoordination of tha hind 

lifflba* and loaa of hair on the hind liaba on an area axtaading from tha 

Coronary band about ona^half of the way to the hook joint* la thia 

aama area* inflaaamtion of tha akin and a general ewelling of tho 

tiaeuoa are eomotlnea noted* In advanaad atagaa of ih» diaeaeo, thmre 

may or may not bo aovare leeiona about tho hoof* whieh makea it very 
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for "Ui# ftalml to «tond« ly^ptoM of this eoodltion srs not 

•onslstsnt. 

In tLsv of thsss fsoti« an sxpsrlMat was sst up in an attsnpt 

to sxpsrimsntally rsproduos ths iisssss fuoi to study ths slinioal and 

hsmatologisal pioturss in this dissass* 



CMPTIR II 
'■A. 

EBVIEW OF UTKRATURE 

Only llialtad Inforantlon app«ar« In th« literatur* eonoarning 

th« ollnloal, hamtologioal* anA poatHiiortan piatiarM in thla disaaaa* 

A fiw vorkart* hoawvw# ha-ra raportad thalr «cparlanoa and nork with 

faaaua aa a paatura grata* 

Although thara ara aaaaral apaalaa of faaoua, thay* of oouraa* 

ara fairly eloaaly ralatad* Faaaua poiaonlng of eattla Yah baen ra 

portad from paaturaa of tha folloiring apooiaai Alta faaoua* Eontuaky 81 

faaaua* and Raad faaeua* Aeoordlng to aooo irorkara* laaadow faaeua and 

Road or Alta faaoua intagrata aoiMuhat in aona araaa* Tharafora* ainea 

moat faaouaa haYo baan ahotm to ba oloaaly ralatad* and many of than 

hara baan ahoan to oauaa poiaonlng* haraaftar* tha word faaeua will ba 

uaad in plaea of a liat of thoaa faaouaa aetually raportad to hawa 

aauaad poiaonlng* 

At tha praaant tina* no ona known tha oauaa of thla condition 

aallad "faaaua lamanaaa*" Soaa workara baliara it to ba argott othara 

balioYO faaoua laaYaa oontain aoaw aubatanaaa idiiah aat Ilka argot 

alkaloida* Faaaua poiaonlng aould ba eonfuaad with foot rot* injury 

to foot or lagi* a low piano of nutrition* ohronia anaplaaaoaia and 

poaaibly other oonditiona* In all of tha roporta of faaaua poiaonlng, 

thara ia a aonapiououa abaanoa of poit-mortam findinga* 

Cunninghaa (1949) of Saw Zealand raportad that aoao of tha oattla 

paaturad on tall faaoua graaa, ^ara thara waa littla other vagatation* 
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4«T»lop«4 » dosAltien emnoaly kaomi at "ftteut foot** Ht dttoribtd 

thit oozkdition at ttartiaic aith tzlartnt lasMBMitt follovtd by a jurogrti-

tlTt ntorotit of ont or both of tht hind llnbi* Ho furthtr ooa^artd 

that# tyn^oat vLth thoto of ehronio argot poisoning* but pointad out 

that argot poisoning it usually taatonal* By faoding fateua ahiah aea» 

tainad no toad haadt* thata workara aara abla to raproduaa tha ditaata 

in oattla* Thata norlcart ttatad that hortat ara not iutcoptibla to this 

aottdition* Ihare ara probably spacies diffaranoas in the raaetion to 

"fateua poisoning** Thata rasults suggest that there is p'esant in 

fatoua grass Xaavat or stasit toiae substanoa idiioh aott like ergot alkn'* 

loidt in eausizig -rasoaonstriotion and dry gangrana in tha axtrsfldtiat 

of tha liiab* Tha diffaranoa betnaen tha raaotions of different 

IndiTiduala nay be due to dlffereneat in susoeptibility* Cunningham 

further ttatad* similar diffaraneet haTS baan noted in tha field sinoa 

it is rare for all in any group of oattla to be affaetad* Ho inforaa* 

tion hat yet baan obtained as to tha nature of the toxio substaneas in 

tall faseua* Attempts to indues lationt in laboratory azdaalt by feeding 

Idia dried faaoua at part of tha ration have so far prorad unauoeessful 

eiid a ready teat to aontrol extraation and isolation of tha toxio 

j^noipla is tharofora not yet available* It has been suggested that 

tall fatoua grass should be oXassified at a toxio plant and not at a 

plant idiieh aoquirad toxiclty through infestation by Clavloapt purpurea* 

Bush a diffaranaa in olataifioation entails a different approach to 

feeoua* idiieh* at a poison plant* should be regarded ae an even last 

daeirabla fodder for oattla than it it at prasant* (Cunningham* 1949}• 
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Br«ntC9l (1947) rvportvd that Clavicepa purpuraa (ergot fungua) 

la a paraaite (Aaooayeete) produeiog diaeaae of graaa* eapecially rye 

0raaa» Thia organiaia ia of aoaa Importame la loedioiae aiaee It pro-

dueea In the Infeoted grain a auhataaee idiloh ^oduoea ooatraotlona of 

lanroltmtary auaolea* It haa produeed poiaoniag both in oan aad in 

doaeatio anlaala and oauaed abortion by Indueing eontraotion of the 

aterua and gangrene oauaing eomtriotion of the blood -veaaela* 

fhe fungua grova ia the aeeda ehleh* aa they develop# beeona nueh 

larger than healthy graina* The tiaaue of the grain ia gradually re» 

plaeed by oyeelia. Aa the grain rlpena# the tiaaue of infeoted aeeda 

la eoapletely replaeed by nyeelia# ehioh driea out to a denae# hard# 

blaok Betaa« the aolerotiua* 

The aolerotium retalna the general form of the aeed but la larger 

and projeota eonaiderably froa the head of grain* Xt la tiieae ergot 

graina idtieh oontain the poiaon* 

Ergot graina fall to the ground and resain dormant over the vinter 

aontha* In the apring Idie ergot aprouta a number of atalka vMeh develop 

rounded aaaaea of tiaaue oontaining aaei uhen mature* Theae aaoi are 

forcibly diaoharged into the air by the uind* If they fall on grain* 

they geradnate# foradng nyeelia ehieh invade the gi^in* and atart the 

eyole over again* Some of the moat oomiBon graaaea affected by thia or* 

ganlam are red top# Eentueky bluegraaa# and Engliah rye graaa* 

Atanaoff (1920) found 2700 aolerotia In a oae*pound aample of 

feaeue aeed* There are approxisately 227*000 feaoue aeeda ia a one* 

peuad aample# eo aolerotia oompoaed 1*2 per oent of thia aaa^le* 
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Atamoff furthar stated that ergot eae first used as a drug in 

less* to indues uterine eontraotion* There is reason to beliere that 

solerotia from all speoies of Clavloeps are poisonous* There haire beta 

reports from aaxQr parts of the world on the poisonous effects of 

ergotised pastures and ergotised hi^ idien eonsusMd^domestic animals* 

The fungi ImrolTed are mainly Clavloepa purpurea and ClaTioeps paspal* 

Ergotism may appmr in many forms mhieh seemingly hare no relationship 

to eaeh other* An explanation for this aif^t be that ergot is oomposed 

of many eenstituents sMLoh aet differently* The two etnsson types are 

the gangrenous and the nerrous. 

The gangrene effects those parts poorest in blood supply* tiie 

extremitiesa tail* and ears* The lesions may vary from sisqple sores 

around the top of the hoof* upon the teats* to loosening of the eole or 

mall or eloughing of an entire liadi* If the entire lioib eloughs* there 

ie usually a eireular line of demaroation between the healtl^ azid gan-

gr«aoue area* In man* the cloui^ng usually appears first upon the 

fingers and toes* gangrsns may bs dry or moist and does not dlffsr 

seseatially from other g^m^ene* Horeee* Edge* oattle* and poultry are 

■ueoeptible to gangrene eaueed by ergot* 

The nerrous or spasaodie form is ushered in hy anostheeia or 

hypertheeia of tiie eldn* Both any exist in diffsrsnt parts of ths body 

at ths sasNi tims* Thess sonditions begin at the extremities and spread 

toward the main part of the body* This Indioatee that they nay be due 

to eireulatory ehangee* There are also sons disturbaness of ssnsation 

in ths dlgsstlve traet* Thsrs asy bo a eraving for food and a laek of 
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*t th« tlMi (Ugettion it impeirtdi ▼omlting tzid diarrhea 

ore eomioa* The Inv-olTemnt of the oeatral tentory apparatus it ehoim 

hy the lota of tpeoial te&aet* The sotor area later begiot to be affeeted* 

eauting twltohing* tremort* eommltloaa* and painful oontraotione of 

atuielea* Aaioolt frequently die from oozrrulsiont* 

The timLlarity between feteue poisoning and ergot poisoning it 

obriout from previous detoriptiont* and this similarity hat led to the 

attuiqption that poisoning by tall fetoue grate it due to eatizig ergot 

Bolarotia with the feteue. The Sew Sealand workers point out several 

reasons thy they believe that poisoning by ergot oannot bo assooiated 

with feteue poisoning at it appears in the field. First, ergot ooourt 

seasonally while feteue poisoning exhibits no seasonal effeet* In Austra 

lia, if only selerotia ore toxio, ergot poisoning can oeeur only from 

about Jaaaaary to Uarehi if all stages of the life eyele of Clavieeps 

ytrpurea are toxio, the extreme period of ergot poisoning should be be 
tween Sovenber and Mareh. Seoond, it is virtually impossible for grating 

oattle to piek up from the ground enough ergot ecleirotia to cause lame 

ness and neorosis of the limbs. Cunningham (1949) has shown in feeding 

WKperiments idth eattle that apin>oxiaiately 100 grans of solerotia must be 

fed eaeh day for about ten days in any ration to produce lamenese and 

neerosie. He further stated that in these portieulor paddocks it would 

be praetioally Impossible to piek from the ground the quontliy neeeeeory 

to produce ergotiera. The most oonoluslve proof was exhibited when feeoue 

hay oontoining no seed heads or solerotia produced typleal fesoue laas-

ness. (Cunningham, 1949). 
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Th« Auctrall&a vorkers stftte az)oth«r raaton irtiy th«y baliere It 

1» not ergot that caused thie oosdition* During the spring of 1946» the 

feseue was extensively daaageil inseots so that very few teed heads 

were foraed* ThiSt hemvera had no apparent effeot on the toxlcity of 

the graaa* 

la the spring of X958a cattle at the Middle Tennessee Sxperlaeat 

Station eere shoeing definite syaptoiai of "fesoue laseness* ehile grasing 

feseue grass a:Dd Ladino elover pasture* Assoeiate Professor d* K* 

Ondersood of the Universi^ of TeaiuNieee AgroBosur PepartoMint visited the 

station and observed these pastures very olosely* He found no solerotia 

on the fescue grass and took samples for taioroseopio study* Upon miero-

•eopie exaaiaation of the fesoue* he found no solerotia* 

At the presentt the only prevention seeaie to be to remove animals 

from feseue pastures before advaneed symptinas appear* The Hew Zealand 

workers reeosswiad that eattle be restrioted to feseue grasing to periods 

of one week at a time* 

Pulsford (1950) reported that observations in South Australia 

support the eonditions as described by Cunninghaw (1949)* The 

Australian workers observed the symptoas of lameness within S to 10 days 

after eattle were placed on feseue and the eattle recovered within 7 

to 10 days if moved to a different pasture when they were showing the 

early synqptoms* Additional symptoms observed were rapid loss of eondi* 

tion* puffiness around ths syes* the anliBale beeosing hldebouxid with a 

clear line of deaareation noted in the area of the fetlook joints sdiieh 

ii usually the point of sloughing of the hoo^* farther found no 
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abortion and no tloughing of extrenitiot othor than the hind limbo« 

had alao notad that ahaop aoourad on theso affooted paeturet* Whdn 

thie eoadition eae firat notieed* it net deaoribed the looel atooknaa 

aa being due to the ergot (Clavioepe purpurea) idiieh ia preaeast in all 

atanda of Featuoa arundinaoea exaanined in thia diatriot* The aaaumption 

ia readily made from the aimilarity of the aymptomt in each eaaa* tTn* 

like the eoadition aa reported by Cunningham* there ia ia South Auatralia 

a rery marked aeaaoaal ineidenee* the oondltion being pre-ralent from May 

to Oetober* but rarely oe«a during the aummer* Moat eaaea ooour and 

aynq^toM appear more quiokly during the period when thia graaa ia maldng 

ita moat rapid eegetative growth* Cattle ehioh hawe not had pravioua 

aoceaa to the feaoue are affected more mpidly than thoae whieh are 

aeeuatomed to it* 

Ooodaaa (1962) reports that aimilar oonditiona have been noted 

by eattlwaaa in Colorado for the pact thirty yeara* The lamaneaa noted 

by theae oattlemen had not been asaooiated with feaeua paaturea until 

after the report of Hew Zealand work by Cunningham (1949)* The Colorado 

report by Goodman indieated that the woret outbreak of the feaoue polaon* 

ing oecurred during the winter of 1948*49 and ia 18&1-&8 idien they found 

aloughing of the hoof of one or both hind feet and oeoaeionally the loas 

of the tail and tip of the eara ia additioa to the lamaneaa* Ha further 

ateted* "They have endeavored to aaeooiate ergot with thie trouble einee 

it wae first reported tone SO yeara ago« lait we hava never been able to 

find any ergot ia Ihe flowering portion of the plant in the two areas in 

Colorado idiare thia disaase faae appeared*** Theee workere stated that 



10 

th«lr •xp«ri«noe idth f«s<m« laa«n«ts in Colorado it very siadlar to 

tiiat roportad by Dr» H.P. Pulaford in Auatralia, in that tho trouble 

BtmuB to be reasonable lameness as a rule, not developing until oold 

veather sets in* Goodman further stated, "Certainly tie have the oondi-

tiona ehioh have been called 'fescue foot*, and in sons pastures it is 

extremely sovere." Cattle affooted with fesoue poisoning appear to be 

highly nervousj some of than develop diarrheaj and many of the oows 

following oalving develop a prolapse of the uterus* "Our jaresent ques* 

tions aret Is the fesoue ihloh was supposed to be Alta fesoue and 

Kentucky 31 aotually these varietiest or Is oontamination with another 

fesoue responsible for the diffioultyf" 

Garrigus (1963) at Kentucky has stated through personal eowwnnl-

cation that poisoning of oattle pastured on fesoue has been enoountered 

in Kentucky, Florida, Mississip]^, South Dakota, Missouri, and Tennessee 

in addition to those reported in Colorado, Hew Zealand, and Australia* 

There has been oonsiderable variation in the symptoms reported by the 

various workers who have noted the oondition of "fesoue poisoning," 

"Some of this information is oontradiotory. Apparently more than a 

normal amount of laaumess has oo<nirred with oattle grated on fescue* 

Some of this resembles ergotism in that a dxy gangrene and later slough* 

ing off of the feet, tail, ears, or other extremities often occurs," 

8e further stated, "This oondition is more apparent in older stands of 

fesoue than in newsr stands* This my be due to an aooumulation of 

infeetion or to a reduotion in the peroentage of legumes or other 

grasses in the stand," Early symptoai idiloh he reported were ineoordi* 
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nation and §tXttxM§», rathar than •nailing or inflammation of tho foot* 

la lator stagos* a riag-Iiko ooab will dowolop aboTO tho dowolawo and 

oomplotoly around tho oannon bono* Pry gangrono and oomploto oloughing 

off of tho foot will ioon follow* 

Pavio (1PS8) ftatod that tho two eonditiono* fesouo foot and 

ergotiia* eortainly havo a ̂ oat doal in ooranon* la tho eaoe of dwvolop-

moat on poat toila* thoro wat no ehanoo of iti boing orgoti firat thoro 

waro no aood hoada* and aooond* tho tlmo of tho yoar waa auoh aa to rulo 

againat tho dorolopmont of orgot la any form* Pavia furthor atatod* "Tho 

ooadition aa dorolopod in Florida* de-relopod rapidly within throo waoka 

of the time the aniiDala waro plaood on tho paature. The firat aymptoa 

waa laaoaoaa* Upon oloae oxaninatlon* the hoofa ware notlood to hare 

eraokod and tho akin aboro tho hoofa waa roughonod* aoro* and garo tho 

appoaraneo of aomothing like photoaonaitiaation* Animala that wore loft 

for any length of time after laneneaa dorolopod ahowad a aloughing of 

tho hoofa and in aomo aororo eaaoa tho entire log below tho knee waa 

raw* aore, and praotioally down to tho bono* "Thoae animala atoppod 

eating* and thoro waa a tromondous lost of waij^t* oondltlon* and* in 

tho oaao of oovoroly affooted animala* doath apparorttly roaulted from 

tho OTorall anorexia*" It waa notieod that apparently moat of tho kara^ 

tinlaod tiaauoa ware affeeted beoauae the hair of the awltoh fell out* 

and* in aomo aewero oaaea* it waa notieod that hair on other parta of 

tho body olio foil out* They further atated that if oattle wara ramovad 

from tho paoturo isasodiatoly and plaood on another feed at the firat 

aign of laaMKneaa* thoy would uaually reoover in a period of from a week 
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to a aoath* Aaiaali that did not devolop tho eoadltion within tho first 

thres vooka apparently nerer did* 

Stearns (196S) reported tMt Keatuoky 51 fescue sesnsd toxio 

during the drought idiile oost of the other pasture forages suoh as or-

ehard grass and ladino clover bad died out* Be further stated* "It does 

not grow as tall as the Reed variety and is one of the species that It 

not supposed to oause trouble* Where there has been ndxed grasses for 

gracing* no trouble has been reported*" 

;.Ar, 

'iV 

-'-H 

•rf" ' / ■' 

" ■> * •;'* * ' 

' ' 
■ ; -\y , '■ ."' . .1 I 

;'t'"
:v'.y " 

-

• 

(3 *■. --r- -

VVy xi'- ■ -fw4' -i 
V . .y > . 

* s.. ' \^ a. 



CH&PTES III 

EXFEBIUSmL FROCEDUSS 

B—f Cattle 

Th« eattle used in tills experiaent mre three pregnant grade 

Hereford eows purehased looally in February* 1964* These aniaoils tested 

were negatiTe for tubereulosis and brueellosls* Froj^ylactie Brueella 

eaeeine me administered to all aaismls after aridval* These eattle 

mre not on fescue pasture prior to their purchase for this sxperimsnt* 

The eaqpmriaent ms oonduoted from February 22* 1954 to June 6* 1984 

at the Tennessee Agrioultural Experiment Station at Knoxrille* Upon 

arriml* these eattle were plaeed in individual box stalls and prelimi 

nary work me done on them from February 6* 1954 to February 20* 1964« 

dood quality mixed hay eontaining at least fifty per oent alfalfa was fed 

ad lib* The hay was shopped to promote uniform oonsumptlon and to faoil-

itate easier weighing and feeding* These animals were fed for approxi 

mately two weeks pre-experimentally in order to get them on feed and to 

aeoustom thm to individual feeding faeilities* Curing this pre-experi-

mental p«riod* the animals were fed a mineral mixture eontaining 60 per 

sent salt* 26 per sent steamed bone meal* and 26 per sent diealeium 

phosphate and had free aeoess to mter* Chopped mixed hay ms fed and 

gradually insreased in amount until they were eating approximately 

twwaiy-twe pounds of hay at the tims the experiment began* 

During the pre-experimsntal period* the oattle mre sprayed with 

DDI to rid them of lies* Feoal samples were taken and found to be 
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BVgatlT* for worm oggt* Tho Initittl pre^exporiswatal ororogo woi^t wag 

889 pouzido* Progmnoy- toots woro run on ̂ ooo oottlo and all three were 

heavy with ealvea. These oowo were in fair ootuSltlon at the beginning 

of the pr6->experiniental work* Analysis of the mixed hay fed during the 

pre<^I>erittental period and the fesoue hay fed during the experimexital 

period le ehown In Table I* Blood t&mpleo were taken three tiaee during 

TABLE I 

mCBETA&S COHPOSITIOH OP MY FED CATTLS Z^SIlfO 
m-SKPEBIMBETAL PERIOD ABD 

SmRIMBBTAL PERIOD 

Eitrogen 
Ether Crude Free 

Moisture Hitrogen Protein Ash Bxtraot Fiber Extract 

Fre-Exporiaental Period 

10*86 1*14 7*18 6.66 1*61 89*94 $6*84 

Experimental Period 

10.09 0*72 4*60 5*87 1*15 39*26 89*63 

the pre-experimental period* 

The cattle were taken off feed completely for a 48-hour pwriod 

between the pre-experimental period and tho experimental study to «ei-

oourago eoneumption of iho foeouo hay idiioh was of wery poor quality* 

At tho beginning of tho «q>erimental period* the average weight 

of tho oowe was 908 pounds• The animals were fed ad lib baled feeoue 
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iMiy obt&in«d fron th» Uiddl* Experiment Station* Goltuabia* 

7hi« hey eeae from a field on ahieh feeone poieoniag had been eneountered 

during the eeaeon ediieh it Tuae out# Theae oattle had free aeeeea to 

mtear and to a ndneral mixture eontainlng 60 per oent ealt* 26 per eeat 

tteanMd bone laeal* and 25 per oent dioaloitiBt phoephate. They were fed 

indiTidually in eomparteiented feed raeks to at to feed the mineral tslae 

and the hay teparately and to avoid matte# The aniaalt mere fed onee 

daily# The hay for moh aninal eat meighed out into a burlap bag or tub 

and plaeed in the feed raek in the evening and maighbaekt wnre taken l^e 

folloidng evening# The oattle mere eonfined in the individual box 

ttablee at all tinet# The amount of ̂ my offwred mat adjuittd tdiwi 

neotttary to provide lib eontumption# Hay tamplet mere taken at tht 

hay mat ftd to make a oompoaitt taaqplt for analytii at the and of tht 

experisHmtii at thomn in Tablt I• 

veod thavingt mert uttd for bedding to prevent ooma from tating 

any fetd other than feaoue hay# 

Thete tattle were meighed every 28 daya# Blood aanqplee mtre 

taken meekly for the determination of heiaoglobin* heaatoerit* tediaMn» 

tation* red and idxite eell oounte* and differentialt• The Wright*e 

Stain method# at dtterihed by I^ker (1948)# mat uttd for the determlna#. 

tion of the differential oount* The red eell eount mae detendned by 

the Bayaet tolution method# at detorlbed Parker (1948)# and the todium 

eitrate method# at detojribed by dradmohl (1948)# dlaoial aettio aeid 

method mat uted in the detentdnatlon of the mhite eell oount# at dta-

eribed by Parkar (194S)# Tht Iwmoglobin mat dettrmlned by tht Evelyn*t 
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Colorl!Mt«r Mthod* (1948)« The heiMtoorit ea« detenaiiwd hy the 

Wlntrobe taethod ee decarlhed by Eoliaer (194S)* 

The cattle were obeerved regularly for vlelble aymptww of 

•feecue poisoning#* 

Theee cattle wore weighed at the end of this j^iaae of the experi-

ffient then they were laoved to the IJiddle TetBaoitee Sxperiment Station 

en dune 9« 19&4« ending this phaee of the experiifient* 

An analyeie of the fescue etens taken fron the Middle Tennessee 

Ixperijasnt Station, in the spring of 1955, from different areas within 

the field, shore cattle had reportedly suffered from fescue lameness, 

was obtained and is shown in Table 12« Thie analysie was determined by 

E,B# Sanders, Aeseeiets Sensral Chemist, T7uivarsity of Tennessee. 

TABU!IX 

fmrnim mammon of sahflbs* opfmmt sTuas pboh 
TBS KXBBIJ TBHNESSES EXPSKIHBHT STATIOB MBRB BESF 
CATfU BSPOfilHJLY SUFFSEH)FSOK "FESCUE FOOT" 

Sample M^ESSSE. 
Description Total a b Si02 P Ca E 

Dry Area 0.86 0.66 0.20 1.46 0.21 0.21 1.92 

Bigh Arsa 1.00 0.79 0,21 1.98 0,26 0.44 1.29 

Bigh Area 1.27 1.00 0.27 1.45 0,17 0.41 1.84 

X.9W Arsa 1.50 1.08 0.42 2*45 0,44 0.46 2.48 

Low Arimi 1.41 1.10 0.51 2.11 0.57 0.46 1.97 

Theee data are reported on moisture free basis. 
♦Samplss were tal»n from areas within the field with different 

elemition and fertility. 
•Protein nitrogen. 
%on»protein nitrogen. 

'4 
. 
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The Cock'e Comb Teet 

The eeeond phase of iMs experlBtent vas vlth six young White 

Xtighorn oookerels* with an average might of S«8 poundis* 

Samples of fesoue pasture taken as a representative sample from 

pasture ehere diffioulties had been eneountered at Columbia Ibcperlment 

Station and feseue hay that eas fed at the tlTnlversii^ of Tennessee Exper* 

latent Station mre dried and finely ground in a Wiley adll* 4 saaqple 

of 454 grams of this material eas extracted with a eontblnation of 

eheaieals following a modifieation of extraetion proeedure as outlined 

in the Heroic Index (195S)« One*pound saa^les were extracted using four 

different eombinations of ohemieals as listed belowi 

Ihadter Om 700 ml* of methanol 
1500 ail* of aoetone 
SOOO ml* of alcohol (ethyl) 
IS ml* of HaOH 

Huflber Two fOO ml* of inethanol 
1500 1^* of aoetone 
5000 ml* of aloohol (etl^l) 
20 ml* of BCl 

Vuaiher Three 5000 ml* of BgO 
15 ml. of aCl 

Iiuiid>er Four The extract from the Number Two sample 
wae made neutral by adding NaOH, 

This sxtraotion progressed for eighteen hours in a round bottom 

six liter flask* Klxing was asoomplished bF fre^ent agitation* Separ 

ation of the extract was obtained by first pouring the mixture through a 

sheese oleth« then by filtering it through a filter paper with suetion* 

Final eonoentration sms obtained by evaporation on a water bath at 80^ C* 

The final extract wae a greenish-blaek« visooua* oily mass of about 25 
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Th« •xtraet mg defatted uging a oontimoua extraotlon with 

pftrolgfum ether* Thig fiml extract nag diggolved la 1 part EgO* 

1 part 50 per eeat aleohol, and 2 nl* of BOl* 

Different lerelg of thig golution* from the final extract* uging 

the four different chenioal eoiA>inationg* aag injected into the cooker* 

elg* following the oook'g conb teet* ueing a aegatire control group and 

a pocitive control with a solution of an ergot compound* Following the 

Injeotiong* the oockereli were oloscl;^'- obgerrod for reaotiong and risi* 

ble gymptomg of eyanosig* She Igrrel of the extract injected in eooker* 

ale ranged from 2 oo* to 8 ec* 

The cookerele later were injected with different lerelg of a 

50 per emt aloohol to detertaine the level re<|aired to produoe gywftoae 

of drunkennegs or to get the game gymptoms noted from the injection of 

fegoue extract* 

Albino Rate 

The third phase of this experiment was with albino rate following 

exactly the game procedure and ucixig the came gan^leg of fescue extract* 

exoept tteit the level of injection wag tnueh lower* 

These investigatioiui with rats and eoekerels were of an explora* 

tory nature in an attwapt to determine the effeot of feeeue extraeta on 

laboratory animale and to oos^mre these with those obtained for biologi* 

•al teats for srgot alkaloids. 
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BESULTS AHD PlSCUSSIOtf 

Bt«f Cattl« Phate 

At the time the experiment started* each aainal was oonsumlng 

approximately fourteen pounds of fesoue hs^ per day* Three months and 

tvslTe days later* their feed eonsumption had inoreased to approximtely 

tii*nty«fiTe pounds* Table III shows the average daily feed eonsumption 

and gains during the pre-experimental period* 

TABLE in 

m-lXFSSIiiEllTAL 8AII3S ABD A7SRAGE DAILI FES) 
COlSUlffTZOH B7 COie FED HIXED BAT 

Fsbruary 5* 1964 - February 20* 1954 

Pounde 

Cov Kmiber Hay Average Bally Gain Total CNnin 

la 20*4S 1*81 21 

lb 20.87 1*18 18 

1« 19*60 1*06 17 

Table XT shows the average daily gain* the average dally feed oon-

suaption* and total gain during the experimental period by 28-day 

periods* 

Table IT showe that average daily feed oonsumption inoreased by 
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28 dmy pcrlodf vhile th« av«r&g« dally gain mt a sinus flgurs* Thsss 

sattle bsgan to show a lost of wiight In a short tins aftsr the experi 

ment started* The total nelght loss for animal la« lb, and le mere 182 

pounds* 2S pounds* and 44 poux4s* respeotl-rely. 

On liareh 2* 1954* scouring ooourred in all three eons and became 

Tery severe for six or seven days* This scouring eonditlon cleared up 

completely in two weeks* 

On Maroh 6* 1954* cow la gave birth to a 65 pound calf and this 

calf appeared to be healthy and strong at birth* This o&lf seemed to be 

nursing almost continuously* iriiich indicated that the cow was giving very 

little milk* When this phase of the experiment waa finiched and the 

eattle were iMved to the liiddle Tennesiee Experitasnt Station* the oalf 

had gained only 19 pounds* On April 2* 1954* sow la seemed to have a 

slight limp in the left rear foot and the oow lb appeared to be pale 

about the eye lids and udder and had a very slight lii^ of the right 

rear foot* These symptoms were oonfii>iBed by Dr* Q* M» Merriman* 

As the experisMnt progressed* this lamensss beeame more pronounoed 

in sows la and lb and slight in le* These oattle showed a slight but 

definite lose of ecordination of the hind limbs* lose of weight* and a 

rough hair eoat* The anemie appearanee was visible only in oow lb* The 

symptoms listed above were apparent throughout the experiment after 

April 2* 1954* The analysis of eattle blood during the pre-experimental 

and the experimental periods is shown in Table Y. Hormal ranges of 

blood eellular elements* as described by Coffin (185S)* and the average 

blood cellular elements of cattle used in this experiment during the 
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TABLE Y 

AmUSlS OF CATTLE BLOOD DTJRINS FRS^EAPBRIUEBTAL 
AHD EXPERIMENTAL PERIODS 

Conr 3a 

SsBple 
Date 

UtLU 
Corpus-
oular 

Yolunw 

Me«n 

Corpus-
oulsr 

Eeioo-
globln 

Mean 

CorpuB-
oular 

Heno-

globin 
Conoen-

tratlon 

;5 5 
tt 

<3i £> 0^ 
_ O 4* p 

*1 11 

Differentials 
(per pent) 

e « 
4> e 

I ^ 
o o 
^ o 

a 
i a 

o 

3 

o 

+» 

JB 

Pre-Bxp«riawntal Period 

2-10-54 46.71 15.50 52.76 28 0 62 0 15 7 0 0 

2-1S-64 52.74 17.65 55.45 11 0 62 0 17 10 0 0 

2-22-54 51.99 16.55 51.80 25 0 59 0 11 5 0 0 

Arerage 50.48 16.49 52.66 21.8 0 57.7 0 18.7 7,5 0 0 

BxperisMotal Period 

8— 2—54 55.56 18.12 52.73 25 0 65 0 18 4 0 0 

8— 6—64 (ealf bom) 
5- 8-54 56.47 16.26 32.54 

5-15-64 51.09 17.47 54.19 - -m m 4li - m -

5-22-54 46.07 14.75 51.98 22 0 61 0 11 15 0 0 

5—50—54 65.18 17.24 32.41 14 0 70 0 11 5 0 0 

4- 6-54 55.22 17.24 52.59 9 0 42 0 56 IS 0 0 

4-15-54 63.15 17.57 32.67 22 0 67 0 7 5 1 0 

4-20-54 44.55 14.88 35.41 22 0 64 0 9 5 0 0 

4-27-54 55.50 16.24 50.47 28 0 53 0 12 5 0 2 

6- 4-64 50.54 15.57 50.80 22 0 62 0 10 6 0 0 

5-10-54 44.84 14.45 32.25 20 0 68 0 10 2 0 0 

6- 5-54 50.09 17.25 54.40 19 0 70 0 9 2 0 0 

A-rerage 61.05 16.67 52.60 20.1 0 60.2 0 13.5 6 •1 •t 

Total Averagee 

50.88 16.55 52.61 20.4 0 59.6 0 18.4 6.8 •08 •15 

sTotal aTsrage inoludes pre-ezperinental and ezperlaental data* 
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XABU 7 

miursxs of cmm blood duriho m-EZFERiMEmL 
ASD EXFEKIUSHTAL FEKIODS (oontinuod) 

Cow Xa 

Eeno- Henato- Red 

gXoblu orit White Blood Desoription 
SampXa (gia«/ Sedlmsn- Blood Count of 

Data XOO mX*) cells) tation Count (million) Red Cells 

FrooExperioeiitaX Period 

2-iO-54 12.70 58.77 2,60 8,400 8*50 appear normal 
2«»X5»54 12,87 58,50 2.26 6,800 7.50 Blight anisooytoeis 
2-22-54 12.55 58.84 2,50 14,000 7,47 •light anlsooytosie 

Average 12.64 58.70 2,42 9,750 7,69 

BxperiioetttaX Period 

8- 2-64 12.64 58.51 2,26 8,200 6.92 R,B.C,orenated 
8- 6-64 (ealf bora) 
S- S-54 18.26 41.00 2,00 9,900 7.26 
S-X5-54 14.05 41,05 2,00 7,960 8.05 

S—22—54 13.26 41.46 2,00 8,750 9.00 •light anieooytosie 
8-80-54 12.79 89.46 2,25 7,900 7.42 •light anieoeytosie 
4- 6-64 12.79 39,49 2,50 8,160 7.42 •light anieooytoais. 

•light Bdorooytlo 
4-12-54 12.61 58,59 5.25 8,650 7.26 rouleau formation. 

•light niorocytio 
4-20-54 15,45 40.28 2.60 9,900 9.04 appear aorml 

4-27-54 11*92 59,12 5,00 8,250 7.54 •light miorooytio 
6- 4-54 11.74 58,11 3,00 7,850 7.54 slight ndorooytie 
6-X0-54 11,59 85.96 5,00 7,100 8.02 •light ndorooytio. 

target eells seen 
6- 8-54 11,61 53,46 5,25 8,950 6,68 appear normal 

Average 12.62 58*85 2.58 8,509 7,66 

TotaX Average-^ 

12,65 58.82 2*55 8,717 7.67 

*Total arerago laoludo* pro-oxperliaontal azid oxparimontaX data* 
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AKfcLYSIS OP CATTLE BLOOD DDR1]» PRE-EXPERIiiENTAL 
ASD SXFERIMESTAL PBBIQDS (oontiaued) 

Cov lb 

Sample 
Date 

Mean 
Corpus-
oular 

Volume 

Koazi 

Corpus-
oular 

Besto-
globln 

Mean 

Corpus-
oular 

Eemo-

globln 
Coneeo-
tration 

it it 
3O +> £ 

^ M 2 
tm 

Differentials 
(per cent) 

8 I 

o 

I 
t 
§
•w 
a 

A 

t 
o 

e 
o 

4» 

5 

Pre-Experiaental Period 

2-10-64 63*89 20*06 81.65 89 0 86 0 15 11 0 0 

2-15-54 60.71 20*89 88.59 24 1 48 0 20 7 0 0 

2-22-64 61*08 16.00 81*82 14 0 56 0 21 9 0 0 

Average 68*89 18*82 82.19 25.7 .8 46.8 0 18*7 9 0 0 

Bxperlmental Period 

S- 2-54 56*18 17.99 82*04 10 0 57 0 17 16 0 0 
m - - m «•6- 8-64 56*78 17,04 80.02 - -

8-16-64 68*68 18*84 82.10 -m - - m m • 

8-22-64 67.06 18*00 81,55 22 0 86 0 84 8 0 0 

8—SO—54 48*74 15.59 81.99 22 0 51 0 20 7 0 0 

4- 6-64 48*96 14*01 51.87 20 0 58 0 15 6 1 0 

4-1S-54 52*27 16*84 29.35 17 0 56 0 16 10 1 0 

4-20-54 51*75 16.74 82.84 17 0 61 0 16 6 0 0 

4-27-64 60,70 16.64 80.85 29 0 60 0 5 8 0 4 

5— 4—54 51*12 16*81 29,95 17 0 71 0 6 6 1 0 

5-10-64 48*97 15.82 81.29 80 0 56 0 9 6 0 0 

6- 3-54 53,04 18.98 86.70 25 0 64 0 6 5 1 0 

Average 52.U 16*56 81.59 20,9 0 57 0 14,2 7.1 .4 *4 

Total Avoragee 

58*62 17,01 81*71 22 •08 64.6 0 15.2 7.9 .8 *8 

efotal average Ineludes pre-experimental and experlntental data* 
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TABU T 

AKALTSIS OF CATTLE BLOOD DUHI183 FRE-SAFmiiBSTAL 
ABD EXmiUBTAL PERIODS (oontiaued) 

Cov lb 

Hemo Hemato- Red 

globin orit HMte Blood 
Sanpla <gH»/ Sediaea* Blood Count 

Data 100 lal.) eelle) tation Count (ndllion) 

Pra»lbcpariaMi&tal Period 

E.10.S4 12*56 39*06 2,00 9,700 6*16 

2-15-64 12*87 38.31 2.00 6,660 6*51 
2-22-54 12.00 38*31 1,76 6,000 7.50 

Avaraga 12*41 36,66 1.92 7,117 6*66 

XxparlBontal Period 

S— 2—64 15,94 43.50 2,25 9,660 7,78 
6* 8-64 14*13 47,07 2.00 9,800 8.29 
5-16-54 12.96 40.57 2,00 8,750 6.68 

5-22-54 12.44 39,43 5,00 8,8CK) 6.91 
5-50-64 12*10 37,82 1.50 14,100 7,76 
4- 6-54 10,76 53,76 5*00 7,400 7,68 

4-15-54 10.60 36,12 3*26 9,250 6,91 

4—20—64 12,62 38,61 3,00 5,700 7*48 
4-27-64 11,09 36.96 2.26 8,900 7.09 

6- 4-64 11,33 37.83 5,00 7,000 7.40 

5-10-64 10,85 54,67 5,00 7,700 7,08 

4- 5-64 10.85 30.39 5*26 7,250 6,78 

Average 11,96 37.97 2,61 8,692 7*88 

Total Average** 
12,06 36.09 2.48 8,377 7.13 

Deaoription 
of 

Red Cella 

alight anisoeytoaia. 
ali^t aehroiiiia 
alight aniaooytoaia 
alight aniaooytoaia 

R.B.C. orenated* 

appear normal 
alight anisoeytoaia 
moderate aderooytio. 
bordering on 
xooderate aohroada 

slight mieroeytie 
appaar normal 
alight mlorooytie. 
slight aniaooytoaia 
appear normal (very 
bad amear - dust) 
alight aehroada. 
alight Bderoeytie 
moderats aohromia. 
alight Bderoeytie 

*8]&Mir« mdtt in oold, damp b&rn* 
**Total av«rcig« inoludec pr«*«xp«rimentnl and axparlnantal data* 
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XABLB Y 

AKfctrSIS OF C&TTLS BLOOD DUSIKG FRE-EXPERIMSmL 

ASD EXFERIMSmL PERIODS (oontinued) 

Cow lo 

Saspla 
Data 

Moan 
Corpui-
Qular 

VoltuDo 

l!«ctn 

Cor];mo« 
eular 

Eeiao-
globla 

Mean 

Corpua-
eular 

EejBO« 
globin 
Conoan* 

tratioa 

tl 

sss 

Different!ala 
(per cent) 

4^ « 
O 

3 t; +» 

PHZ 
+» 

e 
M.O 

» 
r-4 

•H 
a 

A 

a 

f t 
Pre-£xperlaental Period 

2-10-54 60.51 17.96 29.68 18 0 46 0 25 11 0 0 

2-1S-54 52.61 17.25 52.76 15 0 45 0 SO 10 0 0 

2-22-54 49.48 16.19 52.71 11 0 67 0 15 9 0 0 

Average 54.20 17.15 51.72 14.7 0 62.7 0 22.7 10 0 0 

£xperi8»ntal Period 

m m m m2- 2-54 47.16 15.15 52.09 
m m m «ei a* 'm m »S- 8-64 49,92 16.22 52.48 

5-15-54 41.46 15.61 52.82 7 0 67 0 16 11 0 0 

5—22—54 45.70 14.04 32.12 17 0 55 0 17 11 0 0 

S-SO—54 50.52 16.46 52,57 7 0 74 0 7 12 0 0 

4- 6-54 45.51 14.77 52.46 10 0 70 0 10 10 0 0 

4—13—54 43.58 14.09 52.54 6 0 80 0 8 5 1 0 

4-20-54 52.60 16.59 51.17 18 0 65 0 9 9 1 0 

4-27-54 47.05 14.59 51.03 10 0 78 0 15 2 0 0 

6- 4-54 45.15 14.55 51.75 4 0 68 0 10 17 1 0 

6-10-64 46.55 16.25 55.06 10 0 64 0 10 16 0 0 

6- 5-54 50.48 16.98 55.64 24 0 55 0 9 10 2 0 

Average 46.96 15.24 52.46 11.5 0 66.9 0 11 10.5 •5 0 

Total Average* 

48.40 15.62 52.51 12.1 0 65.6 0 15.7 10.2 »4 0 

*Total aTeraga Inoludaa pra-azpariiaantal and axparimntal data* 
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fABUM V 

AmiSlS OF CATTLE BLOOD DURIBO FSE-EXFERIMEHTAL 
xm upmmMm,miws (oontinued) 

Cov 1« 

Hemo Heaato- Ked 
globin erlt White Blood Peter!ption 

Sample (mx/ Sedimen Blood Count of 

Pate 100 ml.) eells) tation Count (million) fied Cells 

Fre-Experifflental Period 

2-10-S4 13.74 46*29 1.50 7,500 7,65 moderate aniaooytosis 
2-15-54 14.03 42.85 1.50 10,100 8.14 B»dsrate anlsooytosis 
2-22-54 13.84 42.51 1.76 12,000 8.55 slight aniaooytosis 

ATsrage 13.87 45.81 1.58 9,867 e.ii 

Experimmtal Period 

S- 2-64 14.03 43.72 1.76 15,000 9,27 
g- 8-54 16.00 46.13 2.00 11,950 9.25 

5—15—64 15.31 46.64 2.00 10,400 11.26 moderate aniaooytosis 
5-22-54 12.97 40.38 2.00 11,550 9.24 moderate anisocytosis 
5-50-04 12.26 57.64 2*50 9,000 7.45 moderate aadsoaytosis. 

moderate aohromia 

4— 6—54 11.42 55.18 5.00 10,100 7.75 moderate aohrosda. 
moderate mLoroeytio 

4—15—64 11.74 56.50 5.50 9,250 6.55 moderate aderoeytio. 
slight aohromia 

4-20-54 12.87 41.29 2.60 7,000 7.85 slight aderoeytio 
4-27-64 12.96 41.76 2.25 9,900 8.88 slight mioroeytie. 

•light aohromia 
6— 4—64 15.64 42.66 2.00 9,900 9.45 •light mleroeytie. 

slight aehroada 
5-10-54 15*26 37.82 2,00 10,450 8,16 slight mioroeytie 
6- 3-54 15.06 58.85 2.50 9,400 7.69 slight fldorooytie. 

slight aehro&da 

Average 12.32 40.70 2.35 10,141 8.71 

Total Averagea 

13.55 41.52 2.18 10,087 8.69 

«Tot&l averag« Includes jO'SHncpsriBiental and experimental data. 



28 

]pr«-«xp«rlm«iital and AxparisMmtal period* are ahoim In Tabl*71• 

Ih* •xparlmontal data in Table 71 are xithia the normal range for 

CMHttle blood a* lifted hy Coffin (195S)« There were soM variations In 

the data for Ixtdividual blood sample* ehioh were out of the aonaal ranges. 

Sffwmr^r* these variations were not consistent with the paleness about 

the eyes and udder which was noted in sow lb» a drop in the eell conQen.* 

tratlon would be expected* The results la Table7 show that there was 

only a slight drop in hanoglobln and red blood cell eonoentratlon* The 

wslues were still within the normal range for hemglobin and red blood 

eell eonoentratlon* 

Thlte Leghorn Cookerel Phase 

The second i^ase of this experiment was eonduoted with ooekerels* 

The cook's comb test was first run on six Dfhite Leghorn eoekerels in 

jecting different levels of extract from the fescue hay that had been 

fed the cattle In this mcperiasat and fescue grass clipped from pastures 

at the ISLddle Tennessee Experiment Station* lo visible symptoms were 

noted below the 6 so. leveli however* above the 6 ee* level* the eoolwr-

els showed laek of ooordizmtion* voadtlag* end s possible frosty appear* 

aass of the conib* These ooekerels were observed very closely following 

Injeotion of the extract and symptoms were noticed within a few minutes 

after injection* Using different levels of the extract on all six of 

the oookerels* the same condition was produced in every case above the 

6 so* level* 

Several days elapsed between Injeotions using extraets from 

different ehemioal mixtures and different samples* The injeetion levels 
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of the extreet token from paeture elippings at the Middle Teimeicee 

Bxperlment Station and aeing all four ehenioal jsdxturee are ehown la 

Table VII. 

TABU VII 

LEVBL OP PESCXrE EXTRACT IHJECTBD IS COCKERHlS 

Feaoue Taken from Paature Clippinga from the 
Middle Tezmeaaee Experiment Station 

Level (in ooe.) 
Cockerel let 2nd 3rd 4th 
Hunber Injection* Injeotionb Injeotiono Injeotiond 

I Z 8 6 4 

2 d 8 « 2 

S 4 6 t 6 

*• 0 0 0 0 

6 6 4 4 8 

6 8 2 4 8 

i^Sxtraet uaing oheadoal mixture Humber One* 
^Extraot uaing ohemioal mixture Eunber Two* 
OExtraot uaing ohemioal odxture Humber Three* 
dExtraot uaing ehamioal mixture Ihta^er Four* 
oControl lot. 

The level of the extract injeoted taken from feaoue hay that mui 

fed cattle in the firet phaae of thia experiaenfc ia ehown in Table VIII* 

The eya^ytoma were exactly the tame uaing both aamplea and all 

ohemioal mixturea except the Sumber Three mixture. There were no riaible 
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tyraptoimi noted following thie in^eotioa of the water oxtraet* 

TABLE VIII 

UVSL OF Fl^CUE EXTBACT IH^ECfSD IH COCKEBELS 

Feeoue Taken from Say Fed Cattle la the 
Firet Phaee of Thie Experiment 

Level (in cci>) 

Coekerel 1st 2nd 3rd 4th 

BUnber Injeotiona Injeotloat Injection® Xnjeotion0 

1 B 6 0 4 

2 4 0 0 2 

S 4 2 0 

4« 0 0 0 

8 6 4 4 e 

6 8 2 4 8 

"Extraet ueing eheadeal adxttire Sfumber One* 
^*Extraot ueing ohwaioal mixture Busaber Two* 
^'Extraot ueing ehemioal mixture Number Three* 
^Extiviot using ohemleal mixture Bomber Four* 
Control lot* 

Thie {dasee of the ecEperiment wae to determine the nature of the 

toxie factor* Some workers believe that "fescue laaeneee" is the same 

thing as srgotiesu irihile other workers have experimentally eliminftted 

that possibility* 

Xn this work with eookerels* an ergot eompound was in;}eeted at 

ens end two ee* levels in two oookerels* getting a greater response 
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from tho S eo» Thore mai a alight ohanga la tha oolor of th» 

eonb at the low level with a definite cyanoals at the high level* hat 

the ergot in;)eotion failed to get the laek of ooordinatioa and the 

vomiting effeet* Levela of 60 per oent aleohol were injeoted in theae 

oockerela to determine if the vomiting and laek of oooirdlnation waa dno 

to the aloohol content of the extract* hut theae ayraptoae were not 

found* 

Alhino Rat Phaae 

The third phaae of thla experiment waa oonduoted with the uae of 

fifty-five albino rate with an average weight of fifty grama* Theae 

rate were aet up in groapa of oxm rat eaeh and injected following the 

aaae laroeedure and the aame extract uaing all four chemioal oompoaitiona 

aa in the aecond ]diaae of thia experiment* Levela of the extract in 

jected from both aamplea of feacue olippinga and fescue hay ranged from 

0*6 CO* to 1*6 oca* 

Theae aninala were observed very closely following injection of 

the feaeue extraot* Injections below 0*6 ee* had no effect on any of 

the rats* However* above 0*6 co* the rats became leas active inmediate-

ly after the injection* showed an inereaaed heaurt beat* laek of ooordi-

nation of the hind limbs and death followed after two or three hours* 

After death* the akin on theae rats waa a very dark blue color* 

The different levela of injeotiona* by groups* of fascua extraot 

uaing all four ehemioal mixturee taken from paeture olippinga at the 

laddle Tennessee fixperiment Station are shown in Table IX* Table X 

shows tha level of fescue extraot injected by groups uaing all four 
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«h«iai9ftl Bdxtur«t trom the feeeue hay tasiples used in the eattle vork 

{duiiie of thii wcperiaent* fhe eyeptoae leere the eaate froa all four 

eheadeal nlxturea* 

ZABL£ IX 

LE7EL QF FESCUE EXTRA.CT IKJECTS5 IH RATS 

Feeoue Taken from Faeture ClippingB from the 
Middle Tenneeeee Experiment Station 

Level (in ooa») 
Lot Ist 2nd 8rd 4th 

Bumbere Injection^ Injeotlone Injections Injeotlon* 

1' 0.0 0.0 0.0 0.0 

2 0.5 O.S 0.8 0.6 

8 0.76 0.75 0.76 0.75 

4 1.0 1*0 1.0 1.0 

6 1.8 1*8 1*6 1.8 

^aeh lot Qontalned one rat« 
^Extract using ohendoal mixture Number One* 
^Bxtraot using ehemioal mixture Number Tiso* 
^xtraot using ohemieal miacture Number Three* 
*Bxtraot using ohemieal mixture Number Four* 
Control lot* 

https://EXTRA.CT


 86 r -V 

TABLE X 

LE7SL CO* PESCUE EXTRACT INJECTS} IN RATS 

Fesoiiv Taksn from Hay Fed Cattle In the 
First Phase of This Experiment 

Level (in oos«) 
Lot 1st 2nd 3rd 4th 

Ruotber' In^eetiont Injeotion' Injection^ Injection' 

0.0 0.0 0.0 0.0 

S 0.6 0*6 0.6 O.S 

8 0.75 0.75 0.76 0.76 

4 1*0 1.0 1.0 1.0 

5 1*6 1*5 1.5 1.6 

^Eaeh lot contained one rat* 
^%xtraet using ehemieal mixture Euoiber One* 
^'Extract using ehemieal mixture Euid)er Teo* 
^Extract using chemical mixture NioBber Three* 
'Extract using ehemieal mixture Number Four* 
^Control lot* 

V' 

ui '1:.' -aL. 
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Three oows were used In e 102-day test to study the efi^eots of 

feeding fescue pasture clippings from a pasture that had caused fescue 

poisonizig to cattle graced on the fescue* Fescue extract from both 

pasture clippings and hay samples injected in six Vhite Leghorn cocker 

els and fifty-fiTS albino rats was also studied. 

The cattle in the experlmsnt were observed very olosely for 

visible symptoms of "fesoue lamenessf" and a oomplete blood analysis 

on them wss run weekly and studied. There was no apparent change in 

the blood picture of these cattle as compared with normal cattle. There 

were slight visible syx^osm of "fescue lameness" noted in these cattle. 

The weight losses in these cattle could be attributed in part to poor 

^lity hay. 

The extracts of both the hay and pasture samples* when injected in 

cockerels* above the 6 eo. level oaused a slight cyanosis in the oomb 

color and caused vomiting and laok of coordination. Vfhen these extracts 

were injected in rats* above the 0.6 eo. level they caused death. 

Hore research needs to be oonduoted on the oauses and effeots of 

fescue poisoning. These experiments are being conducted under pasture 

conditions. 
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