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Abstract: Males and females of Paracosmocerca macronata Kung and Wu, 1945, were obtained from the
posterior third of the small intestine and rectum of naturally infected toads from Aswan province. They were
redescribed in details. Development of the first larval stage to the second-stage larvae in vitro was studied. The
transmission of the second-stage larvae (infective stage) to tadpoles was achieved through the penetration of
the skin and the development into the third larval stage occurred inside the connective tissues. This was
accomplished at seven days post-infection. Third larval stage was used in infection of new tadpoles. The
infection took place orally and after fifteen days post-infection adults were attained in the small intestine of the
host. Also, the transmission of the parasite in the natural environment was explained according to the
experimental results. The current study confirmed the validity of the species Paracosmocerca macronata Kung
and Wu, 1945.
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INTRODUCTION development. Laboratory reared tadpoles were placed

In the recent years, several papers were published to follow the infections inside them. Other uninfected
dealing with the helminth parasites of Amphibia from laboratory  reared  tadpoles  were  placed  with  seven
different localities of the world [1-12], but the present day-old larvae obtained from the connective tissue of
knowledge of helminth fauna of amphibians in Aswan tadpoles of the previous experiment. They were dissected
province, Egypt remains poor although it is zoo daily to follow the development of the parasite for fifteen
geographically interesting area. So, the current research days. All measurements were in millimeters unless
was aiming to evaluate the parasitic fauna of amphibians. otherwise mentioned. Drawings were made with aid of a

MATERIALS AND METHODS Olympus  light microscopy. Specimens of adults and

Males  and  females  were  obtained from the Zoology, Aswan Faculty of Science; and Department of
posterior third  of  intestine  and  rectum of 552 toads Parasitology, Faculty of Medicine, Assiut University. 
from  850 examined. The nematode specimens were fixed
in hot  70%  ethanol,  stored in 70% ethanol containing RESULTS
5% glycerin. Specimens were mounted temporarily in
lactophenol and studied with light and phase contrast The parasitic nematodes were collected from the
microscopy. For studying the life cycle of parasite, living posterior  third  of the small intestine and rectum of Bufo
gravid females were collected from the host and placed in regularis. The living worms were whitish in colour and
10cm Petri-dish containing distilled water. Larvae inside filiform in shape. The mouth opening is small and
the uteri were emerged, collected, divided into groups in surrounded by three lips; it leaded to a long mascular
25 mm beakers containing a mixture of distilled water with oesophagus. The latter was divided into two parts: a
host feces and they were examined daily to follow their narrow  long anterior part (corpus) and short trivulvated

with seven day-old larvae. Tadpoles were dissected daily

camera Lucida. Photomicrographs were taken using an

larval stages were deposited in the Department of
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bulb part. The excretory pore lies above the oesophageal posterior   was   tapered.   It   was   measured   0.62-
bulb by a short distance. The oesophagus opened into a 0.75×0.025-0.033mm (Fig. 3A). (0.66×0.028 mm). the cuticle
long intestine which ended in the anal opening in females of newly emerged larva was thin and transparent. Small
or cloaca in males. mouth   was surrounded   by  three  lips,  one  dorsal

Male (Based on 30 Specimens) (Fig. 1A-F): Male was 0.15-0.195 mm (0.18 mm) without marked muscle striations.
small   in   size,   1.75-2.9×0.15-0.3   mm   (1.9×0.18  mm) The nerve ring could be seen at a distance 0.105-0.120 mm
(Fig. 1A and D). The corpus measured 0.3-0.5 mm in (0.115 mm) from the anterior end (Fig. 4A). It leaded to the
length and the bulb 0 06-0.08 mm in diameter. The nerve intestine  which  in  newly hatched larva with coarse
ring was located at a distance 0.18-0.24 mm (0.2 mm) and dotted refractile granules, which gradually increased in
the excretory pore at a distance 0 28-0.4 mm (0.3 mm) from number until  it  became  difficult  to  distinguish  any  of
the anterior end of the body (Fig. 1B). The intestine was its structure. Tail  was  sharply  pointed  and  measured
long and opened at the posterior end of the body in the 0.95-0.115×0.02-0.03 mm (0.11×0.025 mm) (Fig. 4E). 
cloacal aperture. One thread like testis was situated in the
middle of the body and gave a vas deferens which The Second-stage Larvae (Based on 30 Specimens): First
directed posteriorly and formed vesicular seminalis which larva had the first molt after seven days from its
opened into ejaculatory duct that terminated in the cloacal emergence in the water and formed the second larval
opening. Spicules are completely fused into a single stage.  It  was  longer than the first larva and measured
spicule, 0.1-0.115 mm (0.1-1 mm) in length. Gubernaculum 0.8-0.92×0.028-0.035 mm (0.029×0.03 mm) (Fig. 3B). Its
absent. There were two rows of 5 pairs of comb-like anterior end was blunt while its posterior one was sharply
plectanes that were found ventrally at the precloacal pointed. Mouth was surrounded by three lips; each of
opening (Fig. 1C, E and F). There were muscle bands at them provided with one pair of sensory papillae. There
the region of plectanes. Somatic papillae were present and were eight bright rounded cells (cephalides) at the middle
arranged as following: two papillae anterior to the bulb of  the oesophagus  (Fig.  4B). Oesophagus measured
and nine papillae between excretory pore and plectanes 0.16 -0.19 mm (0.175 mm). The distance between nerve ring
on the ventral surface; on the dorsal surface: seven and anterior end was 0.1 -0.12 mm (0.11 mm). In the anal
papillae at the oesophageal region and five pairs of region there were four large cells (Fig. 4F) which opened
papillae were scattered on the tail region. Tapered tail was in the anus. They measured 0.028 -0.035 mm (0.03 mm).
0.18-0 24 mm (0.18 mm). Sharply pointed tail was 0.1-0.135×0.023-0.03 mm

Female (Based on 30 Specimens) (Fig. 2A-F):  Body was penetrated the area of skin around the eyes of tadpoles
filiform  in  shape,  measured  2.5-3×0.3-0.35 mm and entered to the connective tissue to develop into the
(3.25×0.33 mm) (Fig. 2A). Corpus was 0.4-0.6 mm (0.5 mm), third-stage larvae. The second-stage larvae were the
while the bulb was 0.12-0.14 mm in diameter. The nerve infective stage of this parasite.
ring was located at 0.2-028 mm (0.24 mm) and the excretory
pore at a distance 0.32-0.5 mm (0.4 mm) from the form the The  Third-stage  Larvae (Based on 30 Specimens):
anterior end of the body (Fig. 2B and D). The genital Third-stage larvae were developed in the connective
system was formed of two long ovaries, two oviducts and tissue around the eyes of tadpoles after seven days post
two uteri which united to form the vagina that leaded to infection by the second larvae. They were whitish in
vulva at the middle of the body. The egg was oval in colour, filiform in shape and showed a peristaltic
shape with a delicate membrane, measured 0.24× 0.165 mm. movement but were sluggish than the movements of the
The female was ovoviviparous and has a large number of second larval stage. It measured 0.95-1.12 mm (1.05 mm)
embryonated eggs (Fig. 2C and E).  Unembryonated eggs (Fig. 3C). Oesophagus measured 0.2-0.235 mm (0.228 mm).
were about 3-5 in number. The tail was tapered, measured The distance between nerve ring and the anterior tip was
0.5-0.6 mm (0.55 mm) (Fig. 2F). 0.105-0.125 mm (0.11 mm). The eight cells (cephalides) of

The  Life  Cycle  of Paracosmocerca  macronata  [1] number to two cells only (Fig. 4C). Also, the four large
(Fig. 3-4)
The first-stage larvae (based on 30 specimens): It was a
free living, filiform and had a blunted anterior end while its

and two ventro-laterals.  Rhabditiform  oesophagus  was

(0.115×0.025 mm). The second Larvae were very active,

the third larval stage became decreased in size and

sac-like cells which were found in the anal region of the
second larvae were diminished in size and became two
cells only which measured 0.02-0.0275 mm (0.025 mm). The



World J. Zool., 4 (1): 29-36, 2009

31

Fig. 1 (A-C): Camera Lucida drawings of:
  A: Male of P.  macronata
  B: Anterior part of the body showing the structure of oesophagus, oes.(Corpus, corp.; bulb, blb) nerve 

ring, n.r. and excretory pore, ex.p.; m., mouth, tail, t..
  C: Posterior part of male showing the arrangement of papillae, p.; plectanes, pl.; spicule, s.

Fig.1 (D-F):   Photomicrographs of:
  D: Whole mount of male of P.  macronata
  E: Posterior part of the male showing plectanes, spicule and papillae.
  F: Magnified posterior part of the male showing the plectanes and spicule
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Fig. 2 (A-C): Camera lucida drawings of:
  A: Anterior part of female
  B: Posterior part of female

         C: Embryonated egg, eg.

Fig.2 (D-F):  Photomicrographs of:
D:   Photomicrograph of anterior part of female
E:   Photomicrograph of the middle part of female, vulva, v; ovary, ov.; uterus, ut.; larva, l.
F:   Photomicrograph of the posterior part of female
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Fig. 3: Camera Lucida drawings of the four larval stages of P. macronata
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Fig. 4: Camera Lucida drawings of P. macronata showing:
(A-D) Anterior parts of first, second, third and fourth larvae. 
(E-H) Posterior parts of first, second, third and fourth-stage larvae
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tail region (Fig. 4G) measured 0.165-0.175×0.025-0.0325 mm mistaken the gubernaculum for a spicule. Therefore,
(0.165×0.03 mm). The third larval stage (7-days old) was Paracosmocerca was synonymized with Cosmocerca and
used to infect new tadpoles. the nematode parasite P. macronata is the junior

The Fourth-stage Larvae (Based on 30 Specimens): The During the present study, a large numbers of a
third-stage larvae were ingested by the tadpoles and nematode  parasite  was  collected  from  the  rectum of
entered to the intestine. They were found in all parts of Bufo regularis from Aswan-Egypt and the percentage of
intestine. They molted to the fourth larval stage after infection was 65%. All males were characterized by having
seven days post-ingestion by the tadpoles. They were a wide spicule measured 100-115 µm and by the absence
whitish in colour and measured 1.14-1.3 mm (1.19 mm) long of the gubernaculum. Experimentally, the present authors
(Fig. 3D). The cuticle became thick and transparent. The obtained the adults of this nematode parasite during
oesophagus (Fig. 4D) became longer and consisted of two studying its life cycle and found that all males were
parts, a transparent elongated corpus which measures lacking the gubernaculum and having that characteristic
0.225-0.248 mm and a trivulvated bulb marked with spicule. So, spicule of males was not atrophied in this
striation and measures 0.03 mm in diameter. The distance species. The nematode parasite under discussion is
between nerve ring and anterior end was 0.138-0.163 mm belonging to the genus Paracosmocerca Kung and Wu,
(0.15 mm). The cephalides in the oesophageal region [15]. All females were obtained from natural and
completely disappeared. Also, rectal glands (Fig. 4H) were experimental infections were ovoviviparous, which was a
reduced and became very small in size. Tail measured characteristic feature of the females of the genus
0.144-0.165 mm. Finally the fourth larval stages were paracosmocerca, but in Cosmocerca the females were
molted after seven days (15 days post-ingestion) giving oviparous [15].  Moreover, the ovoviviparity was noticed
the male and female parasites. only twice in Cosmocerca japonica [16]. Therefore, the

Adults Obtained from Experimental Infections Paracosmocerca with Cosmocerca as mentioned in
Male (Based on 10 Specimens): Body size 1.8-2.05×0.2 previous work [14]. On the basis of specimens collected
mm. Corpus 0.2 mm in length, bulb 0.6-0.7 mm in diameter. from natural and experimental infections the
Nerve ring 0.18 mm and excretory pore 0.32 mm far from Paracosmocerca is a valid genus. 
the anterior end. Spicule 0.1 mm in length. Tail 0.22 mm in In the present study, the life cycle of this parasite
length. was described for the first time and involved three phases:

Female (Based on 10 Specimens): Body 4-5.25×0.2-0.25 larvae) and two parasitic phases; tissue phase and
mm in size. Corpus 0.37×0.05 mm and bulb 0.09×0.1 mm in intestinal  phase.  The  presence  of  eight  cephalides  in
size.  Nerve  ring  and  excretory  pore  were  at  0.13  and the  second  larvae  acting  as  pressure  receptors [17]
0.26 mm from anterior extremity. Vulva was at 0.2-2.75 mm also were described in the second stage larvae of
from anterior end and 1.9-2.7 mm from posterior end. Tail Aplectana courdurier and it was recorded in the second
0.28 mm in length. larvae of A. macintoshii [8]. 
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