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ADDITIONAL OBSERVATIONS ON THE DEVELOP-
'MENT OF THE EYE WORM OF POULTRY

by.

- (Australian Institute of Tropical Medicine, Townsville).
(Submitied for publication 15th December, 1927.)

- The post-embrvomc development of nematodes, which is on the whole msufﬁ- _
ciently known, has been divided by Looss (1911) into five periods, four larval
and one adult stage, separated by four moults. This division is commonly used,
but according to Yokogawa (1922) does not hold good for Heligmosomum muris,
since he found that there were actually only four stages separated by three
moults, the last moult being incomplete, the adult showing a double euticle. He
considers that the entrance of the larvae into the host is comparable to a second
moult. .- The. present paper deals with the various stages in the development of
the larvae of the eye worm of poultry in the intermediate host, a cockroach-
Leucophaea { Pycmcelus) surinamensis L., in North Queensland.

The Eggs. Ransom (1904) gives the measurements of the mature eggs of
'Omyspzrum mansons as 0-05 to 0-065 mm. by 0-04 to 0-045 mm. : . Sweet (1910)
- gtates that in the. Australian worm, named by her 0. parvovumn, they are much
- groaller (0 033 to 0-045 mm. by 0-025 to 0-030 mm. ). My own measurements of
both sPeeleq ‘eovering a fairly long series, did not show such a dwergenee in

- size; those of 0. mansoni (old, fixed, and mature eggs) averaged 0-043 by
0 031 mm., ‘and of 0. parvovum (fresh, mature egg s) 0 041.by 0 030 mm. . In.

- the.vagina. and- 1ower portlon of the uterus the eggs are seen to conta,m embryos
~ When segment&tmn bcgms the eges appear much elongated (0 024 to’ 0 028 mm, .
Chy 0012 1o 0-014 mm.), with almost square ends 011 hatehmg they show a‘
clear 11ne of fracture at - one or both poles R R SRR i
G F@rst Stage Larfva,e The newly-hatched | larvae are very a.ctwe, but survive

: nlv forra. very:: short tlme in cultures Sanders %ueceeded in Florida: 111 keepmg- o

“the larvae ahve for. two months after- w}neh tzme ’f’ :,measured 1 5 mm. long‘._ =L

x;*am ot aware Whether be noted any eedvms durmv{ his. perlod We were unsue-‘ -

“cessful when using eultures, but suceeeded in rearing the worms by feedmg the ™
.eges to the cockroaches Leucophaea surinamensis. On natehmg in this intermedi-
" aft- host the larvae were very active, and remained so. They were found in the gut
- from the thn-d to'the tenth day, measurmg 0-23 to O 26 mm. m length and 0 012
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to 0-_7014Amn_1. in width. From the
in the body eavity, generally me

to 0020 muni. wide, but a few i

.. about %he-'Size-:f)‘f'those'- seen in the gut, 'indicéting
. arrivals in this lécation. 'Onthe’ sevénteenth. and ‘eighteenth days. the lar e

kad mostly attained the stage of encapsulation when they measured from 0485
to 0-6 mm. by 0-026 to 0-028 mm., while the capsules were more or less oval
(022 to 097 mm.). At this stage the larvae are Ietharg'i

vered which were apparently in the fin
their first cuticle.® These first stage larvae ave, so far as could be seen, ‘only
slightly attenuated at bhoth ends, the anterior being ronnded and the posterior
very'l_)luntll‘%r‘ pointed. Anlteriorly there is a small cup-like eavity, evidently g

rudimentary buecal cavity, from which the 7ﬁ1é_rifofm'oesophagus extends back. -

for approximately orie-Afth of the body length. The skin is comparatively thin -
) 1t, the body' ¥ is extremely small, and the anal opening is not
evident, jAt &ppfbkimatély one-third and two-thirds of ‘the body length from the
posterior end are two rounded sirimtures, of which the former is most probably
the genital primordium, while the latter is perhaps associated -with ‘the
oesophageal or eer't?ical‘ glands. Posterior to the genital primordium there are
apparently numerous very small eells, extending to the anal region, =

B

- -On-the twenty-fifth day some of the capsules ‘collected were in the same

‘state as-those obtained on the sevenisenth and eighteenth days, and these Jarvae

were considered to be in the first stage. _ A -
Second Stage Larvae. Tt was considered that by the twenty-fitth day the
cond stage ned. Some had obviously completed their moulting,
while others were partly enclosed in an envelope, apparently ihe remajng of the
former. euticula: -~ Under experirhental eonditions’ it would appear that it is at .

:_this_s.t:ige'_jcha't" the ‘major portioh of larval growth occurs, "The shape: very _

elosely resembles in miniuture the adilt worm, but the luil is somewhat rounded
and not bointed, as in the adult. Tip sume gpecimens in;the-early.'_stage there is

.2 eovering over-the anus. This was at first’ considered to be an anal button, but

as it was not encountered in all spe'cimen;s,f_a_nd_jtvas not uniform in size and

shape; it .Woulc_i'éppear‘that:its pPresence is merely accidental. Tn the-later stage
i :_lé.rvéé_!i;hérefappea present oni the tail four small papillac:.The capsule

in ‘dig;r_pétei;l"th’é’h- dnféin_éﬂ-. larvas: eing. 0-63.1g

-Firsi stage Tarva from body eavity of cockroach.
+ Héad 6f early ‘second- stage larva.” ;oo
" Tail of early second atage larva, - ’

‘Head of late gecond stage larva, |

Tail of late second stage larva, .

Head of third stage larva,
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101 mm. in longth and 0028 to 0-035 mm. in width. By the thirty second o

thirty-ninth days the larvae showed a distinet inerease in size, meawﬁ-_ g
t0 2:09 mmm. by 0-073 te 0-082 mm. and 35 10 3-8 mm. by 0-118 t0.0-12

' on the respective days. By the forty-sixth ‘day they were 6biri'b£1él'y' nd

: 4
a further ecdysis, and had attained 4-6 to 4-9 mm. in length by 0.197
0-145 mm. in width. ' - o . B

" For detailed ieasurements of this stage a larva, 3-6 mm. long
wide, was selected. The skin appea '
versely, and is about 0- :
head. The pharynx in its anterior portion appears as a small cup, measux_-_n;
about 0-008- by 0-008 mm., the sueceeding part, vwhich extends & distane
0-078 mm., being only slightly narrower. '

separating the cesophagms from

The anal opening is about 0-195

surrounded by three or four fairly large ovoid glands and a number of small

cells. Situated about 0-273 mm. from the tip of the tail is a somiewhat ovy

structure, 0-0195 mm. by 0:008 mm., considered to be the genital primordivm.
Third Stage Larvae. By the fifty-second day the larvae had obviously

undergone a further eedysis, and were now in the third. or infective stage,

was proved by feeding the infected cocekroaches to chickens, whose !

showed-the presence of larvae:- “Further examinations of natﬁrally infected

cockroaches revealed the fact that third stage larvae can attain a length of &

to 9 mm.,, this stage thus varying from 4 to 9 mm. On entering the final host

they apparently prepare for. a further ecdysis.

approximating that of the adult worm. The head

?

by about 0-02 mm. wide, the somewhat narrower pOfsterioi--_poftiqn- heing slié:hﬂ
longer than it is wide. The "oesophagus is abont 1 mm; long by 0:04. mm
-anteriorly, and 0-056 mm. posteriorly, “The nerve ring. is- situated. frov. th

~anterior end between 0-214 to 0-234 mm.; with the excretory: pore about 0-1-

+

:Vfbchind;it. < The anus opens about 03 q_j{m.-'_‘f:.-umj__;_he._‘@p'bf the tail; there are £o
" “fairly large gland-like struetures and a number of smell eells in’
- With-the rectum, ~The genital: primordium, which‘is much:1

; £.0°9 mim from the fip of
~On’the day ‘after réachi

- begins, and'is completed by the third or fourth: day; when the'la

- fourth ‘stage. TUnder ‘experimental ‘conditions “they then grow .

8-46 mm_ in length; and after'about_’ el'evej; to'twelve'._dz{ys apparently begin their
final eedysis. The pharynx is now similar to, but somewhat larger than, that of
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THE EYE WORM OF POULTRY

Tt is'in thls stage
he sexes can be dlstlnoulqhed the ute1 ine tubee can be plamly seen extend..

There appears to be.
ome d}fference of opinion rewardmo- the eutmula Maga,lhaes (1888, 1895)

eserlbes it as being finely striated transversely Mevmn states that there is

o visible striation, Ransom (1904) mentlons -that-it-is- very- transparent and
erfeetly smooth ; but Sweet states that it has very fine transverse striations and
ome faint longitudinal ones, which are finer than those due to the polymyarian
truetire: of the muscle layer. After an. examination of a great amount of
'atenal both American and Australian, as well as larval worms in the different
stages, T have come to the eonelusion that there are no striations evident, either
transverse or longitudinal, except in the case of the second stage larvae, which
ve. weH—marked but. ﬁne transverse striations. The musele fibres of the body
Wall are plainly evident throuvh the cuticle as coarse longitudinal str1at10ns
The mouth may be eJreular or somewhat. oval, the- ‘pharyngeal opening being
more or less closed by a cuticular membrane, whieh is referred to by Ransom as -
the circumoral. cuticular- ring. ' The mouth’ part is surrounded by six sma,ll oral
paprﬂae four of them submedian and two lateral the latter sometlmes d1fﬁcu1t
. .-:Posterlor to these there are four others, sublateral and fairly large. The
nerve ring varies somewhat in p031t10n from G-27 to 0-32. mm:. from- the anterior
end__; The r\xerotory pore is alsg varlable in s pnsxtwn ’I‘hls Varlatlon 18 not-
a,lways ‘in conformity with the size of the- worm, opemng at about' 0-32- to
38 mm: from the anterior end in medium- srzed specimens; 'and ;

in some of the: Iarger spec1mens In relatron' o_‘the exeretor por
f the body t_he_re -are small eervmal papllla _‘
1th any deﬂ'ree of certalnty‘-the presence of caudal 'paplllae n

ortion: appears moref y]jndric'al, measuring' fr :

0 0:024 mm. w1de bemg slightly wider where it overlaps ‘the 1
latter is elub—shaped varying in length from 1-0- rm. to 1 547 mm
terlorly than anterrorly, and somewhat bulbous )




del.

drt .

G oagsRipeins

i) §1ady 3 Rober

"531‘.{ ’eoberh '
o del, -

4

Et

O
Z
a
o
&
Do
&
S
z
i
o
e




THE EYE WORM OF POULTRY S T

Mdle Cobbold gives the length of the male as 16 mm. Magalhaes a8 14
Megmn as 12 mm, Ransom as 10 to 14 mm. by 0 2 to 0-35 mm. ini
ter; stating that the smaller worms were immature; while Sweet gives a-
ange between 9-2 and 14-5 . in length by 0:26 to 0-33 mm. in diameter.
Iy observations indicate that the extremes are even greater, ranging from 8-2
mm. long in specimens which had just attained maturity to 15-47 mm. in older
pecnnens the mid-diameter ranging from 0-254 to 0- 327 mm.  The width in"~
he region of the posterior portion of the. pharynx and the cloaea appear more
lon51stent averaging 0-074 and 0-136 mm. respectwely LT -
The distance from the tail to the cloaca is very variable (0253 to 0 890 mm. ¥,
here appears to be a dszerence of opinion regarding the number of anal
apillae. Magalhaes states that there are eight pairs, three postanal and five
reanal. Megnin mentions five pairs, Ransom six pairs (three preanal, two
yostanal, and one pair adanal and somewhat Sitblateral. Swéet states that in
he Australian wornis there are only five pairs, failing fo-find the adanal or
ublateral papillae. After an examination of a large number of specimens I
have been unable to see any really definite papillae, except in two or three
nstances, where they were fairly large structures, considered to be preanal
apillae, in the position indicated by Ransom, but the presence of caudal
apillae is doubtful. The long spieule measures from 3-64 to 4:55 mm. by
bout 0-012 mm. in diameter; at its base it is almost:twice as wide. The second
picule is much shorter and measures from 0-214 to 0-235 mm. by 0-03 to
0-043 mm. in maximum thickness, and is somewhat boat- shaped. The testis
begins anterior to the middle of the body-as a slender cord, gradually increasing
n diameter, making some short loops baekward and forward, sometlmes extend- -
Sng anterior to the junection of the oeqophagus and intestines.” From the middle
£ the'body it runs in an almost straight line to a point about 1'5 mm! from the
s, where there is a constriction, separating the wide, thin-walled, seminal
le from the ejaculatory duets, which joins the intestine about 01 mm. from
anel opening. No evidence of swollen cuticular wings anterlorly (Sweet) -
as obtained, but numerons spemmens were seen in Wh1ch there Was an undoubted e
fonatriction near the head., ST HE T S
“Female. The measurements of the L'emule WOTILS hdve*been varlously glven )
aga.lha,es gives. a table of measurements of various organs of five- females.
average length of the worm aceordmg to him is 16-2 mm Ransom 1nd10a.ted.__ L
hey ranged’ between 12 and 18 mm, in length mth a. dlameter of 0- 4 to"

Head showing pharynx, fourth stage larva. . T
Anterior end, showing oesophagus and nerve ring, fourth sta.ge Ia,rva
Tail, genital tubes fourth stage larva. ’
Head of recently mature mala.

Ig 11. Tail of recently mature male.

1l drawings exscuted with the. camera lueida.
x-pla.na.tmn of lettermg a.p., ana.l and adanal papillae; s.s., short splculea
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- 0-43 . at the m1ddle of the body, 0- 05 mm.. at the anterior end 0 21
~0°28 mum. at the vulva; and 0-09 to 0-1 mm. at the anus. Sweet gives the’ Tange
.as 13-5 to 20 mm. loncr by 0-27 to 0-39 mm, in diameter. My measurements 0
six females ranged betwee '15 47 and 17; 38 mm. . averaging 16-64 mm. in len0't
The minimum observed’ wag much less than that above, one female which. ha
just attained maturity, and had started egg-laying, measuring only 7-6 m
‘The. diameter ranged between 0-27 to 0-42 mm. at the middle of the length,
The vulva is situated in the posterior part of the body, at a variable distance
“from the tip of the tail: Magalhaes, 1-0 to 1-33 mm.; Ransom, 1-0 to 1-4 mm
Sweet, 0-78 to 1-07 mum.; Fielding, 0-91 t0°1-55 mm.. The anus- is distant from
the tip of the tail ‘between 0-364 to 0-509 mm. (Ransom 0-40 to 0-53 mm. ; Swee
0-39 to 0-44 mm.; Magalhaes, 0-4 to 0-53 mm.). The nerve rmg lies at about
0-27 to 0-32 mm. from the anterior end (Ransom, 0-25 mm.; Sweet, 0-22 to
0-30 mm.), and closely associated with it are some fairly large cells with promi :
nent nuclei—ganglion cells (Magalhaes).—The-exeretory pore opens at about
0-05 to 0-13 mm. behind the nerve ring. The two large swollen uteri unite to
form the vagina a short distance (0-8 to 1-3 mm.) in front of the vulva.

SUMMARY.

~ The. development of the eye worm of poultry has been followed in detail.-
from egg to adult. Its course is cleqombed with observatmns on the morpholog’v'
and measurements of the dlﬁerent stages. :
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