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INTRODUCTION
: TN PR~
HiltOloniania (Blnokhead or Infoctioun Entarohopa—

tttii] 13 s protozoon diuouae eausod by a microscOpio 3
singlo-oollod perasite ﬂistoaona- malogqgiggn._ It was ;
dov-atntlng disoaso or turkays 1n the East and.ﬁidwt:t of
tho ﬂnitoﬂ ssttel or America a senaration or two ago.
Blaeuhnad atill ronninn tho outatanﬁlng dznoaao smong tur-_
ks:- uhon ovaluatod inAtcrns or itn pravalenao and rinan- :
eial 1oal to poulury grau.ru.f The ﬂa&tca 8tatcn Bopartaont
of a;rlcnlture (195&) has astinatod that Eistoloniauiu N
osuses an nnnuul lon- or 3 8 nillion dollsrn 1n tnrkey- und
1&9 thauuund dollars in ohiokann duo to nortulity alonu. _
7 In naturo hirao nnst eomuonly hcooue 1nr.ot-d by the
lngontioa ot 1nroc$od Hotarakia eggn or thqy nay auquiro
infection dlraotly froa othnr 1nroet-a turxeya and
chickens, | ‘ _
Tho inrcetlvc ngont ontnrs th- digoatita traot of
thn hitd ‘and boocuo looalizad in the hlinﬁ poushol-tho
ceca. An inrlqnusﬁury uleurutlvu conﬂitlon auvolops 1a the
cece which porsitl tho aruuitoa to invado othur tianuus.
Frobebly tbrougn tho blood stroau th- parnsltts raaeh the
liver where thoy produo. nunnrons ohoractcristtc ahaoosnol
verying ino siza rran pin-goint to 15 ®,m, Or wore in aiaan~

ter. B-onuna ot extnnsive tissue dsltruotion-, nuunllr ar




the liver and ceca, death results in msny infected birds.
The death reste in 1uilvldnn1 flooks of turkeys may run es
high as 50-100 pcretai¢ irlknon (1525) reporton losses
from Blukhud in ﬂhmﬁri ohgelun flocks nhlab renged from
one bird in a group or Jso ‘to more than 50 yor.nnt in two
other rlookn. Ttrku;a of aag age may contraoct Blaokhaud
but loasses are usunlly grontuet nmong turkoya Q&ght to
elghteen tiakl of ngn. Thny often dle two or thrco days
after ahnﬂina the first signl of the disesse, :
Outbresks are most iemnen in the nprlnsfhné fall and
usuelly are uor-:lqriduaﬁlg wet seasoms than ia dry ones.
4 study in Minnesota in.1951‘f.voalid thet of ﬁvcr: 1000
panitl started, 8ix diod from Bleackhead after ioing kept in
the brooder bnust anﬂ tigbtynsovan more. iled whnn the
poults -orn plsecﬂ on rnagn._ The nnahor ot oalcl of Histoe
moniasis roeurded at the Foultry Diagnostio Lahoratory,
School of v-tcriaary hadlolnn, University of xtlsouri from
1956 to 1960 are lhowu in Yahla i. ﬁiltoaonlnnlu is eppare
ently doorotniag avdry :iar and tharo nay bo u least three
ressons tbr this, ”
1. Horo &ml bc:a 1oarned about ths lpriad of the
| ;diteaut.. lunt 5rowort keep tnvkoya,iaolatcd
ftrou,an; eontnct with shickens, or oldor turkeys,
or eontaainattd ao&l or 11ttor thaﬁiunr harbor
the dllota'. 8 i - j; 3. & o
2. Drugs hnto been developed whieh htlp to aontrol

the discase.
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3+ Turkey growers oan usually disgnrose the disease
by examining the cece end liver which ahow -
ocharscterintsic leslons, portent isdustey.
In spite of these advances, Histomoniesis remalss e
cestly probles in erees whers the soil retsins its molsture
and . where high environmental temperatures ere not: suss
telned. - under sontryolled svpditions, Por stutia-
Turther investigations must be wede regerding the
life history; transsission end psthogenecity of Histomoni-
ssis, Several ilavestigators heve studlied the comparstive
effeotiveness of aethods used for produciag infestion,:. .
The studies presented here were made to deteraine bow ..., o
readily norsal Heterakis free poulis would become infected
with Histomonss from various:asources i.s. cece; liver;, .
gecsl contents snd whole blood, using verdous routes of

transmission, . .
FROBLEN

To geleot a problem in veterlnnxy protozoology it
was thought that Histomoniasls (Bleckhead or Infectious
Enterohepatitis) would be most interesting due to the faot
that this disesse es yet has not been racorded in Indls,
Due to the modera feoilities of transportation dlseases
from one country sre spreading to another. There is every
possibility that Histomoniasis mey be a disesse of the
future for Indis, where the poultry industry is fast



developing. _

This dlsease is also or'griat economic importance
in kissourl where turkey rearing is sa luporsant industry.

In the course of investigations into the prevention
end trnaﬁnont of Bistononiusis, one of the major airrioulu
ttu hss nhnys bun tho lau or an adequntt aupply or
lnrootod turkeyn un&tr controllﬁd oondiﬁlonl. ror nsatiﬁ-
tical parposnl 1t is esasntlal that diseanod birda should
be of oonparnblo nso and woi;ht 1n ord-r that tno cftl-
eienoy of the prevontivo or ouratlva nathod: oan bo _".
aeeuratcly ﬁutornin&d. rurthormorn, it 1s desirnhlo’thut
gs fer as possible tho inoiﬂcnas or Hintoanniaais in graapa
or hirﬁs uucd ror oxporinnntsl pnrpouoa ahould bs 100 par-
eent, It is thcrurore 1mportant to have 8 msthod or pro-
dualns Bistaaaalasxu nt will. ﬁith all or thu abave
ntutionod objocts in viow, the prahlan or cxparlacnsui ”
tranlniasion of Eintononiaale by ditrcront rontcs uan

;olaotcd.



these parescites. Hadley end Amison (1911) and Hadley
(1916} later beceus sivocates of the theory of the flagel~
lste nsture of the infeotion.  They belleved that ® =~ -
Trichomonas which ordinarily lives the life of e hersless
resident of the intestines of fowls may assume a new role
under conditions that lower the resistsnce of the bird,
Badley elso contended that flegellosle (es he eslled L)
of the ceos snd liver could not be regarded es en’ infec-
tious disecese, since Trichomonas existed in the intestinal
tract as s facultetive peresite and 1ts dlsease produeing
powers were wholly extrinsie to ite own physiologloel =7~
organization, asl eagylaia. Be Cuo0 ived she "pulsaning
©ocugewett (1911) inm Bouth Africe likewise held the
view that a Trichomonsds *Trichomonas’ sberthi™ (Kent) was
s normel inhabitent of the ceoce of heslthy blrds énd that
under certsin conditions this flogellate beceane pethogenio
end profuce Blaokhead. In his’deseription of this pare-
site Jowett mentiona” the' presence of @ well developed’ undu-
lating mesbrane and axostyle. 'Beceause of this supgested
conneotion with Histomonsds, 1t is interesting %o noteé that
this suthor elso encountered spherical, oval or pear
sheped orgenisms With oaly two'Tlsgells and devold of an
andulating Geubrane’ and azostyle,’ Wil L siimd famnans.
‘pofieis (1911) expressed the opinion thet the posi-
tion snd pethogenis importanse of the Bleackhead parasite
was fiot olear. ~He referred to it’as "Entamceba’melesgris




48" in bis textbook on protomzgolegy.: v worsLnn

“fyzger (1919) diseredited the imosba, Uocoidie and
triohomonsd hypothesis and published the first of s series-
of erticles which served to counteraot the oonfudon:iha_t
sarlisr existed regerding the ceusstive agent of Blackhead.
In his earlier work Tyzzer mentions no flagella arising
from the extra nucleer body. He did 'describe-the emoebold
govements of the orgenisa. In a lster paper (1920) enti-
tled "The ¥Ylesgellate Charactser aand Reolassification of the
Peresite Froducing *Blackhesd® in Turkeys. Histomonss -
(gen. mov,) melesgridis (8mith)," he rensmed Saith's orgsn-
isa Histosones selesgridis. He deseribed the *pulsating
movements” of the perasites when observed under the micro-
soope i & wars chember at 41°:G. to 42%.C,, and geve con-
sidersble evidenee that the parasite migrates through the
tissue by aaoeboid moveaents. A rudimentary flagellum on
the surface of the orgenism wes also observed. o~ ...

In sddition he called attention to the existence of
various developmentel pheses in the tissue which he nemed
vinvesive phase,” the "vegetative phese” and the“"resistent
phase®” of the perasite. - oo

- Phe first fors i.e. lavasive: phane is found in
serly lesions of the disease and rarely in older lesions,
It is amoeboid in neture end messures 8 to 17 miorons,
slthough some orgenisms as long as 30 slorone have deen
poted. It is found between the sells and is pever intra-




eellular, The oytoplesm is basophilie end consists’ of”
oleer eytoplasm end e finely granular endoplesm.’ There is
e smell extre nuclear body present although its locstion is
variable, ‘lIngested particles mey be found in vaeuoles in
the oytoplaess, but Lacterles are never observed in"this”
first stage. -

The ‘second form is the vegetative Stage whish'is "'¢
found in slightly older 16s1ons ond measirss®ls to' 21"~
miorons in length snd sbsat 12 siorons ia widbh, ’ They ars’
present in great numbers’ énd ars msgoclsted with distension
abd Aisruption’of the tissuss. The ey€oplasm is'still "
basophilic, eclasr and transperent but without ingested
padtieles, 7 7 the ooes of chlelene, Dréshisv (1H3
Wtiliigne thied ford i the resistunt dtage and ‘is found
in the oldest ‘Losiohs of ‘the disoase!  These foras are
small; verying in size from°h to Ll alerons in'dismeter.
The eftoplass 1a scidophilfe and 1s £illsd with smell gren-
ules or globulss which give it o rather eourbe sppéurance,
THe organlsms are spheriés) in'shape or sompressed in’
#asses with their shepe modified by oonfect with other
flagellates. The number of orgenisms in such messes may
vary Prom two €0 several doazen, After being enclosed in
the tissue the parasife besdued survounded by a Sranspavent
thiek layer ‘whieh eppjests almost oystlike in neture,” ' "¢
slthough these forus are deseribed +5 resistant ‘stages,”
this 18 & @isnomer. ~Lven Ghough s eyetiike membrame ~ -




surrounds the paresite, it is still very susceptidle to
environmental conditions and can iive only a very short
tine outside the body. .
©.Ia sdditlion %o the tissue ateges, the parasite may -

develop flagellated stages in the lumen of the cecum or in
Sulowie medld; el Tyaser's obsorvatises op Hhe Debaviouwr:

Freo flagellated forms were first ssen by Iyazer and
Fabyan (1922). . These were taken from the cecs of experi-
aentally infected turkeys. They stated that in the ‘eece of
turkeys late in the disease e forw of Histomonss melesw -
gridis was found in considereble numsbers of which oge or
two short flagella were demonstrable,  In 1924 Tyzzer found
flegellste forms inm the ceca of chickens. Drbohlav (1924)
obtained the flagellated forms in cultures from the ceca of
disessed birds, PFlagellate type parasites showed = great
variety of emoebold movesents sid ingested bacteria, cell
fregaents and stareh grains. = ° :

Pyszer (1934) later shed more light on the nature
end behavior of listomonas. In cecal discharges under
optimum conditions, it is fairly rounded but with irreguler
surface extensions, n--mu(u:.«un amoaboid movemenis
and rhythaic rotary movements,

In ertiricial culture the organisms usually atteins
@ lsrgér size than in cecel discharges and exhibvite sctive
smoeboid movements, st other timés they are more rounded
end undergo "ehythmie flegellate motility." The flagel-
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isted pheses may messure from 4.5 to 25 miorons in dismeter
and flettensd amosbold forms measure considerably more:
¥hile normally uniflsgellate and aflagellate forms sre -
cosmon, those with two or-even four flegella sre not iafre-
quently encountered in oultures. Devolt and- Davis (1936)
largely oconfirmed Tyzzer's observations on the bshaviour: '
nnlrh:turo of the organism: froa tissues, in secal dis.
oberges, snd in oulture.

~ Wenrdeh (1943} made comparsiive studies of Histo-~
aoneds froam the ceca of phessaéntis and obickens. Measure-
ment of 400 organisme from pheasants gave a renge of 9:to
£3 microns ip diameter with an eversge of:13.9 mierons., In
chickens 2 renge from 5 to .18 aieross in disseter with an
gverage of 7.86 mierons. The cytoplasa 1s ususlly composed
of = clear, outer eotossrs snd o cosrsely greauler sndo- -
sare. It aey conbain bascterla, starch grains-and other
food particles, including en-Ocoesidnel red blood eell,
The nusleus is often vesicular, with e siagle dense
keryosome, or it may conteln ss many as eight scattered
ohromstin grenules. Near the aueleus is s basel granule
or blephsroplast frow whiok the flégolli arises. ‘' There 18
typloelly a single, short flegellum but as seny as four mey
be present. kovements may ba ezoebold, and there may be a
pulseting, rhythaioc iatracytoplesmic movement. The fls-
gelle produce e charecteristio, jerky, oseilleting movenent
regexbdling that of Tricbomonads but Histomonas ¢sn be
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perts of the United States of /merics. :Gilvert (1899) -
found it in Ottews, Canede. In- 1308, F. V, Fheobold.,:
pslled attention to its yresence in Bnglend, bdrighes in
1907 reported ite prevalence in Marylend,  In'the state of
Missouri the disespe was reporsed sometise in the yeer 1915
end brikeen (1945) indicated that the losses froe Blackhead
in Eissouril chicken flocks renged from one $o fifty per-
cent, » 4 vy § e en Literstare of gsme of t8e
irensaission experiments frow disessed to.heslthy
turkeys were done epperently for the first time by Veranus
Moore im L1896 et the B.s.l. Leboratory, Weshisgton, D.O. .
He obteined specimens from Cushman of the Rbode Islead
gxperiment Gtetion. Turkeys obtained from mneerby flocks
were inooulétad.“nﬁe aneceedsd thﬁriﬁéiit;fﬁé'tho disense
to one of two poults by feeding them with disessed liver: .
gnd cece. 'In the case of four oLher. young turkeys uLhat
were oonfined in e pen with twe sffected.oaes and fed delly
with their exoretas, the dissase was trensaltted $o three.
in 1900 Chester veported.the trensuission of the disease
%0 a fowl, but he refers to the csussiive orgeniss as e
*gooelidia,” o doubt the fipding of Oreybill snd Saith ia.
1520 showing that the cecal worms (Helerskis geilinse) .. -
piayed en importent role, iavelideted. oertein esriler: ..
ttbﬂrilun&l'ln_whicn;ausai;werm;nau»noaingn!idt:uﬁ,hlra;1
disease hes sipoe bess trasssitted by ‘many  lavestigators
by different routes of inooulstion, with different degrees






