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Studies on the Nematode Subulura suctoria

II. Development in the Definitive Host

V. BARUS and K. BLAZEK

Institnte of Parasitology. Czechoslovak Academy afl Seienees, Prague

Abstract. The life-history of the nematode Subulura suctoria has been studied in the definitive host.
In addition to the marphology of the individual larval stages the leagth of time of the prepatent
period (37-=15 days) sl the longevity (b 8.5 months) have been established. MWistopathological
examination revealed that no marked pathological changes are cavsed cither by the larval stages
or by the adults in the definitive host.

The few studies available on the development of the nematode Subulura suctoria
(Morin 1860) - (Cuckier and Avicata 1944: Aspou and Serim 1963: BuSa and
Lorenzo HennAnpEz 1966), offer little information on this developmental phase.
In view of the fact that this nematode is a (requent parasite of domestic fowl in
tropical und subtropicul regions we carried out a number of experiments in order
to elucidate its development in the defininive host and to obtain information on
the duration of the prepatent period and on the longevity of the parasite. The
development of the nematode S. suctoria in its intermediate host has bheen deseribed
in an ecarlier paper (Baros 1970).

MATERTAL AND METHODS

The definitive hosts and the mode of infection: Onr experiments were carried out with Leghorn
chickens obtained at the age of one day from the incubator and kept under laboratory conditions,
without the possibility of a natural invasion, to the age of 4 weeks. Infected inmtecmediate hosts
(natarally invaded beetles of the speecics Alphitobins diaperinus Panzer) colleeted on the chicken
farm J. A. Mella in the province Havana were nsed as the source of infection. Part of the beetle
population had been examined beforehand in order to establish the average incidence of larvae of
S. suctoria. Infection with S. suctoria was produced by artilicially administering infeeted beetles to
cither starved or unstarved chickens (duration of starvation before infection 24 and 12 hrs). All
chickens were kept in the laboratory under infection-free conditions and fed only with Cuban produced
chickenfood mixture.

The development of the larvae: We fed cach of the 50 chickens with 500 infeeted beetles (approxi-
mately 800 invasive larvae). The results of infection and development of the larvae were obiained
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in postmortem examinations. On the first day we dissected chickens at intervals of 2, 4, 6, 12 and
24 hrs after infection, on the following days at intervals ol 2-—3 days until day 36. From dav 30 on-
wards, the faeces of each chicken were examined with Breza’s method (Breza 1964). The experiment
was completed when eggs were found and adult nematodes recovered. The morphology of the lurvae
Lias been under constant observation; the most important details have heen measured and figured.

Pact of the material of this experiment has been examined histopathologically (the caeca were
fixed in 10 Y%, formalin). Material from guinea fowl, Japan quail and from naturally infected chickens
has alko been examined.

Obgervation of the prepatent period and the longevity of the nematode: In this experiment, after
starving 20 chickens, each was fed with a single dose of 200 naturally infected beetles (approximately
300 invasive larvae per dose). Faccal examination started on day 30, The faeces of each chicken were
iuspected twice a day with Breza’s inethod. The finding of eggs of S, suctoria was confirmed in the
postmortem of 10 chickens. The facees of the remaining 10 chickens were examined every second day.
I no eggs were present in the faeces of a chicken in three conseeutive laecal examinations, the absence
ol the uematodes was confirmed in postmortem,

Our experiments have been carried oul in the Biological Institute of the Cuban Academy of
Sciences in Havana and at the experimental centre Combinado Avicola Nacional, farm *Jesiis
Menendéz”, Havana.

RESULTS
A. DEVETLOPMENT AND MORPHOLOCY OF THE LARVAL STAGES

The intermediate hosts (beetles of the species A. diaperinus) when ingested by the
chickens. are crushed mechanically in the gizzard., The invasive larvae cmerge
from the eysts, straighten and shed the catiele from the second moulting in the
intermediate host (cither in the gizzard or in the upper part of the small intestine).
They reach their definitive site of location in the cacea by being ecarried along with
the contents of the intestine. The length of time which the larvae need to reach
the caeca depends on the degree of filling of the digestive tube. In our experiments
with hosts starved for 24 hrs, larvae were present in the caeca 6 hrs altler invasion,
while in normally fed hosts they reached the cacca after 24 hrs. No further migration
aceurs in the definitive host, larval development being completed in the lnmen of
the cacea.

Parasitic 3rd-stage larvae (Fig. 1A, B) measure 0 hrs after invasion (.70 to
0.94 mm in length, their maximum width is 0.086—0.110 mm. The anterior end
of the body is blunt, width 0.020—0.024 mm. The mouth is terminal, surrounded
by 6 small papillae. The buceal cavity is small, depth 0.006—0.008 mm, width
0.008 mm. The oesophagus is 0.205--0.22] mm lJong and divided into a corpus,
isthmus and a bulbus with the valvular apparatus. The nerve ring is at 0.079 1o
0.094 mm, the excretory pore at 0.086-—0.114 mm from the anterior end. The
exceretory organ is visible. The intestine is straight, occupied by dark granules.
The posterior end of the body attenuates ultimately into a tail with a rounded
peak. The anus is at 0.090—0.111 mm from the posterior end of the tail.

At the age of 12 hrs the larvac are 0.093--1.04 mm long, maximum width
0.001—0.069 mm (distinctly more slender than the vounger larvae), No great
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Fig. 1. Parasitic 3rd-stage larvae of the nematode Subulura suctorin (Mulin, 1860) from the caccum

of Gallus gallus f. domestica. A—anterior portion of Jarva (6 brs p.i.): B overall view (6 hrs p.i.);

C, D—anterior and posterior portion of larva (24 hrs p.i.); k—anterior portion of larva (5 days p.i.);

C, D—aunterior and posterior portion of larva (24 hrs p.i.); E—anterior portion of larva (5 days p.i.);

F, G—posterior portion of female and male larvae (5 days p.i.); Il—anterior portion of larva
(7 duys p.i.); I, J—posterior portion of male and femaule larvae (9 days p.i.).
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Table 1. Measurements of the parasitic 3rd-stage larvac of the nematode Subulura suctorin (Malin,
1&60) from the caceum of Gallus gallus f. dom.

‘.

Age of larvae in days 3 3 7 9
i

- Overall length 1.80—2.05 | 2.09-—-2.44 1.97— 2.50 2.27--3.23

FALadimum width 0,080—(L115 I O 010-—0.130 0.098—0,122  0.098—0.130
Width of anterior portion 0.028 - .032 1 0.029- 0.036  0.032 0.041 | L0366 0015

| Depth of mouth capsule 0.004—0.006 | 0LO06—0.008 0,007 —0.010 | 0.01i-—0.012

o Widdth of mowth eapsale 0.007—0.008 | 0,008—0.012  0.008—0.012 | 0.012--0.016

- Oesaphagus length 0.299  0.319 | 0321 6.352 0340 0492 | 0.362 0548

b Bulbs width o 0,045 0057 | 0.053- 0,057 0.045  0.074 ! 0057 0.086
Nerve ring 0.129— 0,156 | 0.159—0.179 | 0,150--0.205 | 0,.163—10.185

| Uxeretory pore P 0.167—0.205 | 0.205—0,213 | 0.225—-0,260 | 0,227—0.286 |
Anus distanee (male larvae) 0,123 0180 | 0185 0,205 | 0175 0.205 | 0.187 0.205 |
Anus distance (female larvace) ’ 0.123.-0.140 | 0.225 —0.269 0.223-—0.286 0.274—0.369

changes have heen observed in the other hody measurcments except the distance
of the anus from the posterior end of the body (0.106—0.134 mm). The excretory
organ which seems Lo be of importance for the contraction of the invasive larva
in the intermediate host and the straightening of the 3rd-stage larva alter liberation
in the definitive host, is markedly reduced.

At the age of 24 hrs (Fig. 1€, D) the larvae are 1.18-—1.43 mm long, maximum
width 0.041—0.06] mm. The cuticle bears a fine transverse striation. The buecal
cavity measures 0.004—0.007 mm in depth and 0.008 mm in width. The oesophagus
is 0.230—0.272 mm long, its bulbus is 0.032—0.041 mm wide. The nerve ring is at
0.124—0.148 mm from the anterior end of the body, the excretory pore at 0.1064 to
0.172 mm. The anus is at 0.123—0.180 mm from the posterior end. The daily rate
of growth of the male worm is 0.17 mm, that of the female 0.21 mm. On day
5 alter invasion (Fig. LF. ) the males can be differentiated from the [emales by
the length of their tail. The tail of the females is longer than that of the males,
According to CuckiEr and AvnicATA (1944) such differentiation is possible from
the second day onwards. In 5 day-old larvae the cervical alae start to appear:
these are very distinet on day 7 (Vig. 1H). The buccal cavity enlarges gradually;
its walls start to sclerotize from the 7th day onwards forming a pseudochitinous
bueeal eapsule. The measurements of the larvae of this stage ave given in Table 1.

Moulting and morphology of 4th-stage larva: The larva attains this stage after

12 dayse, this being accompanied by the typical shedding of the cuticle (the first
lavval moulting in the definitive host). At first the culicle separates in waves from
the body surface (Fig. 2A, B), being torn away by vehement motion at the level
of the oesophagus termination (in all larvac observed the split occurred at this
pliee). Now the cuticle forms two pouches the shorter covering the anterior portion
of the body, the longer the posterior portion. The moulting process hecomes
camplete by the shedding of these Lwo pouches,

The moulting larva 4 (the future male) is 2.74--3.61 mm long, maximum width
0.122—0.175 mm. Width of the anterior portion 0.036 to 0.041 mm. Depth of the
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mouth capsule 0.010—0.012 mm, width 0.009 mn. Nerve ring at 0.1063 -0.185 mm
(rom anterior end of body, exeretory pore at 0.246 to 0.290 mm. Oesophagus length
0.495—0.333 mun, its bulbus is 0.077—0.144 mm wide. Anus at 0,193 - 0.205 nun
from end of tail.
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Fig. 2. Moulting process and 4th-stage larvae of the nematode Subulura suctoria (Molin, 1860) from

the caecum of Gallus gallus f. dom. A, B—anterior portion of the body of exsheathing larvae (12 days

p-i.); C—-anterior portion of larva (15 days p.i.); D—posterior portion of male larva (15 days p.i.):

E—formation of vulva (15 days p.i.); F—posterior portion of male larva (18 days p.i.); G—posterior
portion of female larva (18 days p.i.); H—antcrior portion of larva (18 days p.i.).
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Table 2, Measurements of d1th-stage larvae of the newnatode Subulura suctoria (Molin, 1860) from the
caecum of Gallus gallus f. dom.

- —

Age of larvae in davs 15 1M 21
\ |

Srx minles I Females l malea Femmales mrialee frmales
Overull length I.IR 452 .17 =4.75 ! 41.25 506 $.22 645 4.4% 5.70 T.04  bhS
Masimum width PLITE D200 00 021 TS 02014 0205 0254 mlTe 0229 w006
Width of anterior purtion 0000 (LT {0049 0057 DAL 0 Y 006 04T 0057 0057 1ol
Ih-'pl b vl muennth n‘l'hllll' s -0mel s 00K ‘I Dol DUiKOlG ODIR (DO 0020 Dakn volo |
Width of momh vupeule 012 a0l | a1? —0ni6 ! UNT DOIG G020 0016 002D DOl BOZ0
’N'ﬂqli.n‘,’_u- |I‘l|gi I LAY LR | DGES 0l i WaHIS ORI BSHL Q550 0.7 sl bhtk nire
Balbus widdth orme o 22 000 022 002 P I22 0156 0110 Te 2 nane
Nerve ring LIRS 0205 T ETY 20 i g2 a7 iniel uie ' 0,205 020 w2t Bl
Fxeretimy pore JLEER 3DE 0205 s LBTe s LAY L T 0 WY Bl
spivude length Wt Bhts ) w02 0355
Contbierssie b lengih R TR | uni: wlun
Dhstmme e of peemdoencker Troo o

of 1uil L% 7% S A IATL BAIS
Piatpnee of odean v 02 oy 02y 0218 B.25W
I dimne o annes ity nais 0l o4 0with Ding
Dictune e of vulva from anierior ol Sy - 5 A 203 L5 T LIG

The lnm.lliu._-; farva | (future female) measures 3286110 mm, maximnm width
01200003 nun. Width of anterior portion D.0H 0.9 wmm. Depth of mouth
u‘-il"“llll‘. 0012 wam. widhth 0,012 mn. Fength of m'unlilulg'.l-l 05740015 mm,
widhtlhi of bulbus 0.990—0.102 mm. Nerve rving at 1710205 wmm from anterier
end of body, exeretory pore at 027703105 mm. Anus at 03070377 mm fram
cnid of tail

The rate of growth of the Lirva 4 is about the same as that of larva 3, the average
daily inerease in length being 0.22 mm (males and (emales). In addition to the
gradual inerease of all hody sizes. a number of important morphological chanyes
occur in the larva during this developmental stage. AU the age ol 15 days the valyva,
at first appearing under the cuticle like rays of musele fibres (Fig. 2E) starts 1o
develop in the female: it remains closed during the development of larva 4. In
males of the same age (15 davs) we observed the formation of the spienles: on day
I8 the spienles resemble moderately pseudochitinized tubes (Fig. 2F). The psendo-
sucker of these larvae is very distinet (especially its radially arranged muscles),
less distinet is the gabernaculum. The tail of the male and female larvae loses its
smoothly conical appearence and attains a shape typical of the imaginal stage
(the peak extends into a cuticular process). A steadily progressing sclerotization
leads ultimately to the complete formation of the spicules and the gubernaculum
(day 21): also the two layers of the cuticle heeome visible. The larvae 4 complete
their development at the age of 23 days and start their sccond monlting in the
definitive host (measurements of the larva 4 are given in Table 2).

Moulting and morphology of the 5th-stage larva: The second moulting preceding
stage 5 is similar to the first moulting. The cuticle separates from the larval hody
together with the cuticular lining of the mouth cavity, the rectum and the cloaca
(Fig. 3A, B, D). The caudal papillae start to develop in the moulting male larvae.
The male body measures 1.56—5.77 mm, maximum width 0.163— 0.260 mmm. The
anterior portion is (.045—0.057 mm wide. The mouth capsule is 0.024—0.028 mm
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deep and 0.026 -0.028 mm wide. The ocsophagus is 0.760—0.930 mm long, the
bulbus is 0.120—0.185 min wide, The nerve ring is at 0.185—0.244 mm from the
anterior end. the excretory pore at 0.296- 0.369 mm. The cloaca i= at 0.209 to
0.206mm from the end of the tail, the psendosucker at 0.492— 0.570 mm. Tis

Fig. 3. Moulting process and 5th-stage larvae of the nematode Subulura suctoria (Molin, 1860) from
the caecum of Gallus gallus f. dom. A—separating of Lhe cuticle from the anterior portion of the body
(23 davs p.i.): B, C—shedding of the cuticle from the posterior end of the male larva (23 days p.i.):
D~ exsheatbing of the cuticle from the posterior portion of the female larva (23 davs p.i.): E, F-- detail
of the anterior portion of the body -lateral and dorsal view (26 daye p.i.): G—vulva (26 days p.i.):
H- posterior end of male’s body (26 days p.i.): T—anterior portion of body—overall view— (26 days

p-i.).
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Table 3. Mcasurements of Sth-stage larvac of the nematode Subulura suctoria (Molin, 1860) from
the caecum ol Gallus gallus f. dom.

o X I ‘

i Age of larvac in days 26 i 36

! |

. Sex ‘ mules lemales | males -~ females
Overall length 5.70—6.46 | 6.40—7.41 | T7.38—8.90 | 8.96—11.70

| Maximnm width 0.225--0.279 | 0.260—0.293 | 0.210—0.330 ' 0.304—0.348
Width of anterior portion 0.019—0.057 | 0.057—0.069 | 0.057—0.069 | 0.057—0.069 |

| Depth of mouth capsule 0.024—0.028 | 0.028—0.032 | 0,028 0,035  0.032-0.036

- Width ol mouth eapsule 0.029—0.031 | 0.036- 0.04]  0.032—0.036  0.036—0.041

l- Oesophagus length - 0.855-10.950 1.00—1.04  0.893—1.14 [ 1.00—1.24

' Bulbus width 0.163—0,192  0.189—0.205 | 0.142--0.205 & 0.185-0.209

! Nerve ring 0.213—0.262 | 0.205—0.250 | 0.238—0.287 I 0.246—0.315
Iixcretory pore 0.310—0.400 | 0.269 —0.402 | 0.307—0.410 * 0.307—0.410 |
Spicule length 0.950 -1.10 — 0.980—1.16 — 1
Gubernaculum length 0.102 —0.130 | - 0.122--0.144 - !

| Distance of pseudosucker from end _

t of wail 0.517—0.600 — 0.458—0.610 |

| Distance of cloaca 0,190 -0.250 — 0.185-- 0.246 — '

’ Distance of anus — 0.380— 0.532 — 0.570—0.665

Distance of vulva [rom anterior end ‘ o 3.03--3.42 | — | 1.65—4.97 |

length is 0.082—0.122 mm. The spicules are 0.902—0.973 mm long, the guberna-
culum 0.082— 0.118 mm.

The females of the same age are 5.57 —6.84 mm long, maximum width 0,225 to
0.262 mm. The anterior end of the body is 0.053—0.064 mm wide. The mouth
capsule is 0.024-—0.028 mm deep and 0.024—0.030 mm wide. The oesophagus is
0.817—1.08 mm long, its bulbus is 0.154—0.193 mm wide. The nerve ring is at
0.205—0.254 mm from the anterior end of the body, the excretory pore at 0.300 to
0.402 mm. The vulva is at 2.66—3.24 mm from the anterior end of the body, the
anus at 0.380-—0.497 mm from the end of the tail.

The outer morphology of the larva 5 after moulting is the same as that of the
adult nematode (Fig. 3E, T). At this stage of development, the larvae still grow
(Table 3) and complete the development of the sexual organs (mainly the females).
The daily inecrease in body length is 0.15 mm in the males and 0.30 mm in the fe-
males. On day 43 the larvae reach the imaginal stage.

Morphological and metrical characters of 43 day-old nematodes (Ifig. 4): The
body is cylindrical, white to yellowish. The cuticle bears fine transverse striations.
The cervical alae terminate close behind the oesophagus. The anterior end of the
body is obtuse, width 0.061—-0.082 mm. The mouth with no lips is surrounded
by 6 papillac. The walls of the mouth capsule are well-chitinized. Three rounded
tecth arise from its bottom. The bulbus contains the valvular apparatus.

Male: Overall length 7.98—9.50 mm, maximum width 0.205—0.300 mm. Depth
of mouth capsule 0.032—0.041 mm, width 0.036—0.041 mm. Length of oesophagus
0.920—1.17 mm, width of bulbus 0.185—0.209 mm. Nerve ring at (.246—0.266 mm
[from anterior end of body, exeretory pore at 0.307—0.410 mm. The posterior end
of the body is bent mostly in ventral direction. Caudal alac very narrow. Of the
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11 pairs of caudal papillae 3 are precloacal, 2 paracloacal and 6 postcloacal. Length

of precloacal pseudosucker 0.1630.225 mm, situated at 0.494 to 0.032 mm from

end of tail. Spicules well-chitinized, of equal length with sharp distal ends. Length
of spicule 0.984—1.14 mm. Width of proximal end 0.032—0.045 mm. Length of

gubernacualum 0.122 - 0.158 mm.
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Fig. 4. Adult nematode Subulura suctoria (Molin, 1860) from the caecum of the Gallus gallus f. dom.

(43 days p.i.): A, B—anterior portion of body (detail, dorsal and lateral view); C—vulva: D—anterior

portion of body (overall view); E—posterior portion of male’s body (lateral view): F, G arrangement

of postcloacal papillae (ventral und lateral view); H-—egg, I—posterior end of female body (lateral.
view).
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Female: Overall length 11.02—13.11 mm, maximum width 0.319 -0.380 mm
Depth of mouth capsule 0.036--0.047 mm, width 0.011—0.045 mim. Nerve ring
at 0.225-—0.295 mm from anterior end of body, exerctory pore at 0.450 0,492 mm.
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Fig. 5. Anterior end of Jed-stage larva (A= D) Ath-stage lueya (12, 1) and Sth-stage larva (G) of the
nematode Subulura suctoria (Molin, 1860) from the caecum of the hast Gallus gallus f. dom. \—21 hrs
pd.: B -5 days pi: G- 7 days paic: D=9 days pois B 15 days paic: ¥ 18 davs paiss G—23 days .

Length of ocsophagus L19—1.27 mm. width of bulbus 0.213--0.225 mm. Vulva
at 4.75—5.08 mm from anterior end of bady, The eggs with thin translucent shells
contain a coiled larva. Size of eggs 0.061-—0.070 < 0.045—-0.055 mm. Anus at 0.722
to 0.874 mm from end of rail.

B. PREPATENT PERIOD, LONGEVITY OF T PARASITE AND RUSUTITS
OF THE HISTOPATHOLOGICAL EXAMINATION

Faceal examination of a group of 20 chickens showed that the nematode S,
suctoria matures sexually and starts egg production from day 37—46 after invaszion
of the host (alter 43 days on the average). In 10 chickens we confirmed the finding
of eggs in the facces by postmortem examination. In all instances adult female
worms with eggs containing coiled larvae were found in the caeca of the chickens.
According to Cuckier and Avrcata (1944) the prepatent period lasts 12 days.
Aspou and Serain (1963) give 45 days. Our observations revealed a top and hottom
limit of the length of the prepatent period. The length of time recorded by all these
authors is within the range of this period. The longevity of S, suctoria is 6—8.5
months (average 7.5 months) according to the results of our coprological examination
of a group of 10 chickens.
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The cacca of artificially invaded chickens were examined histologically on day
33. 36, 39, 43: after 2.5--3.5 months p.i.; those of a gninca fowl on day 59 p.i.
and also the cacea of naturally invaded chickens from the farm. Our examinations
showed that the nematode S, suctoria (young and adult stages) do not cause any
marked pathological changes in the mucosa of the eaecum. The nematodes are
located in the lumen of the caccum: only at sites where the parasite presses more
intimately into the mucous fold, a compression of the epithelial layer has been
ohserved to cause a reduction in height of the eells of the epithelium. Neither did
Cuckrer and Avicara (1944) observe any marked pathological effect of the lurvae
on the cacea which they examined histologically 3—4 days after invasion.
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