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MATERIAL AND METHODS

These Microturbellanans were
collected by means of a a standard
FB.A. Zooplankton net of 60
meshes/in. (23.6 meshes/cm.) which
was used to scoop up substratum and
can move through vegetation such as
Eichhornia crassipes and Elodea
canadensis. Samples were placed in
water in 3-litre glass jars and left to
stagnate. Turbellarians were removed
from the jars at intervals. They were at
first narcotised by using crystals of
magnesium sulphate and then killed in
Steinmann’s fluid, fixed in Boum,

buffered formalin, and blocked in
paraffin  wax (MP  56-58°C)
Transverse, median, sagittal and
frontal sections of the specimens were
prepared at thickness of 6-8um. They
were stained by Ehrlich’s
haematoxylin eosin and Mallory
richrome method.

Systematics:

Phylum: Platyhelminthes

Class: Turbellaria, Ehrenberg, 1831
Order: Macrostomida, Meixner, 1926,
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Family; Macrostomidae, Beneden,
1870. '

Genus: Macrostomum Q. Schmidt,
1848.

RSULTS

Location: (Map)
Twelve Specimens of this worm
were collected from a freshwater pond
near El-Halaby Village about 10
kilometers ~ West  of Zagazig
University and far from Cairo by 95
kilometers in the Nile Delta. These
Turbellarians are living around the
aquatic vegetation such as Elodeq
canadensis and Eichhorniq crassipes.
Salinity of water was about
2.5%" and the mean temperature 29°C

External Features:
The worm’s body is oval in

—~ "shape with a blunt anterior end and a

broa.cl posterior end, reaching its
maximum width at the end of the first
fourth f;iart of the body. Its length
ranges from 1- ' '

s o 2 mm and its coloration

, Two kidney sha €
situated dorsally}; |ittll()t (:iisetzl/re;ea;:
front of the mouth aperture. They have
a brownish black coloration.

o The  intestinal
distinctly indented. The p
of the intestine partly
some extent the fem
Two “Rhammiten
Rhammite tracks are
rht).

margin s
osterior end
overlaps to
ale genital atrium

Strassen” o
present (Fig. |,

Sensory hairs and spines are
totally absent. Adhesive papiliae are

found especially at th
3 € vent
of the last fourth part of the?(l);;rt:?ﬁ:

body is surrounded externally by cilia
(Fig. 1,2,¢) which are equal in length,

where each cilium has a length of -

about 6um. Adenal rhabdites (Fig. 2,
r-Plate, 3, r) are found in large
numbers especially at the anterior end,

on the dorsal and lateral surface of the
body.

Epithelium:

~ The dorsal epithelial layer is
thinner than the ventral epithelial
layer. The first one measures about
6.2pm while the latter measures about
7.3um (Fig. 2, de, ve-plate, 5, epl).

The epidermis is pierced
between its cells by bundles of
thabdites which are much more
mumerous dorsally than ventrally. The
epithelial cells are cylindrical with
oval nuclei (Fig. 2, ec).

The basal granules of the cilia
form together along the whole outer
surface of the body a thick line as in
Macrostomum  niloticum (Beltag,
1972) (Fig. 2).

Fluid-filled spaces (Fig. 2, ffs)
are lqcated at the ventral epithelial
layer in Large numbers, than at the
dorsal one. They are considered to be
mucous  gland cells, while the
harrower spaces are the outlet of the
subepidermal mucoys gland cells.

. Sausage-|ike rhabdites (Fig. 2,
ate, 4.r) are abundant at the dorsal

epithelia] layer, each has a length
between 6-8m.

Musculature:

The body

musculature 1S
fOl'med Oftwo partS:

1. The subepithelial muscle layer:

This consists of outer circular
and inner longitudipal muscle fibres
(Fig. 2, cm, lm). ‘The ventral
subepidermal muscle layer is thick
and well developed, as it acts like a
creeping sole.

2. Parenchymatous muscle fibres:
The worm exhibits a striking
feature, in possessing a strong and
well developed muscular formation.
Dorso-ventral muscle fibres (Fig. 2,
dvf) are seell scattered in the
parenchymatous tissue, especially at
the anterior and posterior part of the
body. Diagonal muscle fibres (Fig. 2,
dmf) are extending through the whole
parenchymatous tissue.

Mesenchyma:

As in all species of the genus
Macrostomum, mesenchyma  is
formed of a syncytial plasmodial
parenchyma, in which the main
internal organs are embedded (Fig. 2,
pt-Plate, 5, pt). Adenal Rhabdite gland
cells  are scattered in  the
parenchymatous tissue (Fig. 2, rge-
Plate, 3, rge). They secrete sausage-
shaped rhabdites which are 2,3,4,6,8
in each packet and are abundant at the
posterior part of the body.

Parenchymatous  cells  are
scattered  without order in the
mesenchyma. [ts nucleus is oval n
shape having a length of 62um.
Subepidernal mucous gland cells (Fig.
2, smc) occur in large numbers
especially at the ventral part of the
body. They open to the exterior by
necks which are situated inbetween

the ventral epithelial cells. They
secrete mucous substance in the form
of a ventral cushion upon which the
animal moves easily.

Digestive System:

The mouth aperture (Fig. 1, 2,
m-Plate, 1, m) 1S situated
medioventrally at the end of the first
fifth part of the body. It is oval in
shape, having a moderate length of
175um. It can be opened or closed by
the action of a sphincter of circular
muscle fibres (Fig. 2, scm). Several
eosinophilous gland cells (Fig. 2, egc)
pour their fine coarse granulated
contents into the mouth aperture. They
are pyriform, with a moderate length
of about 100um each. Its nucleus is
nearly circular of about 2.5um in
diameter.

The mouth leads to a flask-
shaped simple pharynx which extends
dorso-ventrally ((Fig. 1,2, ph-Plate,
2.3.,4, ph). It is heavily ciliated and the
length of the cilium reaches about
8um (Fig. 12,c). Pharyngeal
epithelium is considered to be
extension of the ventral epithehal
layer. [t has a thickness of about
1tpm.  Cyanophilous  pharyngeal
gland cells (Fig. 1,2, phc) are
surrounding the pharynx in radial
streamers. They are flask-shaped with
long narrow neck opening into the
pharyngeal cavity, also mucous gland
cells are found inbetween the
columnar epithehial cells of the
pharynx. A very short oc¢sophagus
(Fig. 2.0e) is located betvecn the
distal part of the pharvax and the sac-
shaped ntestine.
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The latter s elongated and
tapering posteriorly just in front of the
male organ. It has slightly wavy walls
composed of ciliated tall bulbous
epithelium  (Fig, 1,2,ic-Plate,2,ic)
which is represented by 2 types of
gland cells, the phagocytic gland cells
(Fig, 1,2phg-Plate, 2,3,4,ic) and the
triangular enzymatic gland cells (Fig,
1,2,egc).

The phagocytic gland cell is a
tall columnar epithelial cell which has
a length of 107 pm. Its nucleus is oval
iq shape and situated near the basal
part of the cell. It reaches about 19um
mn length. It is heavily granulated, as
the diameter of the coarse granule is
about 4. 2um. This type of gland cell is
responsible  for the intracellular
digestion and the food storage.

The triangular enzymatic gland
cell reaches about 42pm in length,
with an oval nucleus of 8 pm, which is
also  strongly  granulated. It s
rgsponsible for the extra-cellular
nggstion. The intestinal sac (Fig, 1,2
in) is surrounded by a strong muscula;
layer which is formed of outer
longitudinal muscle fibres and inner
circular muscle fibres (Fig, 2, Im, cm)
Fpod materials as minute crustz;cean§
like copepods and Cypris as well as
rotifers are often found in the

i.ntestmal cavity. The length of the
ntestine is about 4oopm.

Excretory system:

Protonephridia were not
de;ectable neither in the squeezed
ammal  nor p i

‘ prepared
sections. P ained

Nervous System:

It is fairly typical for that
described for other species of
Macrostomum such as Macrostomum
niloticum (Beltagi, 1972).

The brain (Fig. 1,2b-Plate,
23,5b) is formed of bilobed
ganglionic nerve mass, the right and
left nerve ganglia are connected by a
medio-dorsal nerve commissure (Fig,
1,mdc-Plate, 3,b). A thin membrane,
surrounding the brain mass, is totally
absent. The brain is surrounded by
muscular capsule which is formed of
outer longitudinal muscle fibres (Fig.
2, Im) and inner circular muscle fibres
(Fig. 2, cm). Each nerve ganglion
(Fig, 1, ng) has a diameter of about
80um.

The brain mass (Fig. 1,2b-Plate,
2,3,5b) gives rise to 4 pairs of nerve
stems as follows:

L. Anterior nerve stems: (Fig. 1, ans)
_These are short and extend
anteriorly, supplying the anterior part

of the body with several anterior
nerves.

2. Antero-lateral nerve stems: (Fig.
1, alns)

These are extending antero-
lateraily, giving rise to scveral nerves,

supplying the most anterior part of the
body.

3. Lateral nerve stems: (Fig, 1, Ins)
These extend laterally in the
Parenchymatous tissue, then ventrally
towards the posterior part of the body
in the form of right and left latero-
longitudinal nerves (Fig. 1, rlin, 1lln)
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which are connected together to form
a medio-ventral bilobed tail nerve
ganglion (Figs. 1,2y tng) located a
little distance before the posterior end
supplying the male and female genital
organs.

4. Postero-ventral nerve stems: (Fig.
1, pvns) _

These arise from the postenor
part of the brain mass and extend
postero-ventrally around the pharynx,
to form a circumpharyngeal nerve
commissure (Figs. 1, 2, cpr) which is
slightly enlarged in the form of a
nerve ganglion (Figs. 1, 2, ng).

Sensory Organs:

The 2 eyes are situated dorso-
posteriorly behind the main brai.n
mass, and appear to be embedded in
the tissue of the brain. They are
kidney-shaped blackish brown n
coloration. Each eye (Figs. 1,2,e-Plate,
1,2,3,e) contains a large number of
granules ranging from 40 to 50. and a
clear lens which is situated in the eye
chamber (Fig. 2,eb) and is considered
as a part of the retinal cell.

Sensory hairs and spines are
totally missing.

Reproductive System: (Figs. 1,2, 3-
Plate, 4,5,7,8,9,10)
1. Female genital Organs:

These include the right and left
ovaries (Figs. 1,2,rov, lov) which are
slightly lobulate and situated ventrally
in the parenchymotous tissue. The
length of the right ovary is about
27 lum, while the left ovary reaches
about 254jum. Qogenesis 18 clearly

observed inside each ovary. Alarge
mature egg (Figs. 1,2,mg-Plate. 4,mg)
is usuatly located at the posterior part
of the ovary. Its moderate diameter
reaches about 100um. Its nucleus is
oval in shape, having a length of about
25um.

Each ovary is surrounded by a

very thin epithelial wall which extends

posteriorly to form a narrow oviduct.
The right and left oviducts (Figs.
1,2,rod, lod) are counected medio-
ventrally to form a short common
oviduct (Figs. 1,2cod). The latter leads
to the passage cells (Verschluss
apparat) (Figs. 1,2.pc-Plate, 7.pc)
which are pyramidal in shape and
situated at the anterior part of the
antrum femininum.

The Antrum femininum (Figs.
1,2, af-Plates, 4,5, af) 15 nearly
spherical in shape having a diameter
of about 180pum. A strong sphincter of
circular muscle fibres (Figs. 1.2, scm)
is located in between the passage cells
and the Antrum femininum. Foreign
sperms are observed near the posterior
edge of the passage cells (Fig. 2,sp)
inside the antrum femininum, which
has a ciliated wall formed of cuboidal
epithelial cells (Figs. 1,2 cec) It legds
ventrally to a short ciliated. vagina
(Fig. 2, va), surrounded radlall)_/ by
outer  rod-shaped  eosinophilous
cement granules and inner coarse
cyanophilous cement grapules (Figs
12, cg). The vagina opens
medioventrally into the female genital
aperture (Figs. 1,2, fga)

Inside the antrum femininum, a
large fertilized egg of embryo (Tig
1.2, fg-Plate, 6 em) 15 observed 1t has
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a  peripheral layer of spherical
gram‘xles (Figs. 1,2, gr-Plate, 7.em),
forming a distinct surface layer of the

feni.liged €gg 1  the antrum
femininum.

Male genital organs:

The right and left testes (Figs.
l,2_,n,lt_) are elongated, slightly lobed
cylindrical  bodjes that  extend
glong§ide the anterior part of the
Intestine. From the middle part of each
testis, a vas deferens (Fig. 1, rvd lvd)
procegds backwards alongside’ the
tntestine behind the rear end of which
the two ducts enter an expansible thin
wall;d Sac called false vesicula
semm:;lxs {Figs. L,2,£5). This leads
posteriorly to an ova| thick-walled

vesicula seminalis (Fj
means of a shg s 12 i

(Figs. 1,2ds),
The wall of '

. The the veg
iseml.nah's 18 supplied by (l)ct:tl::
ongitudinal muscle fibres and inp,
creular muscle fibres (Figs. lll::r
cmy). It leads to.a pear-shaped ve;i::ulz;
g}ranulorum (Figs. 12, Plate, 8
t II:r.ough a shon ductus interve’sic:dar%)
(Figs. I,Z,d;) which ig surrounded b .
strong  sphincter of circulay o
fibres (Figs. 1,2,scm) riscle

The proximai

n part
yemcula granulorum g brogg e
internatly ciliated, while ; o
narrows to
encloses the Proximal

( ) end
(Flg‘ 3-Pos). The v
s surrounded
cyanophilous accegs
(Figs. 1,2,ac-Plate,

€ which
. of the stylet
esicula granuloryy,

y Rumeroyg
oty gland cells
8.ac) which poyr

their coarse granular contents into its
distal haif,

Each accessory gland cell is
flask-shaped and filled with small
coarse granules, and has diameter of
about 30pum. The stylet (Figs. 1,2,3 st-
Plates, 8,9,10,st) is a long double-
curved chitinous tube which is
directed backwards ventrally and
tapers slightly. Its distal tip lies at the
male genital aperture (Figs. 1,2, mga)
which is situated medio-ventrally.

The stylet is situated in a penial
canal lined by an epithelial layer
(Figs.1,2,epl). Its length reaches about
321um. The proximal end of the stylet
(Figs. 1,2,3 pos-Plate 9, pos) has a
diameter of about 26 ud, while its
distal end (Figs. 1,2,3, dos-Plate, 10,
dos) is oval in shape and slightly

thickened ang has a diameter of about
18pm,

DISCUSSION
delr Undoubtedly Macrostomum
anensis  p sp. belongs to

acrostomum tupg species group.

this W'ghe shape of the penis stylet of
Suffic: M can be alone regarded as
icient basis for its separation from

all other Macrostomum spp.

b ([ér:gfers from Macrostamll{ﬂ
curved in ty, 2 as the stylet 15
ends by Wo planes and its distal part
is Sighy a0 oval enlarged bulb which
diffe fry thickened In this respect, it
(uther M Macrostomum curvituba

’ 1947, Macrostomum
(Fergusen, 1939)

nitum (Luther, 1947)

bulbosty[u m
ACrostomum m
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as the latter has a straight stylet with
thickened enlarged distal end.
Moreover thg stylet of the
present species differs from that
related to Macrostomum quritium
{Beklemischev, 1951), Macrostomum
caireonse  (Beltagi, S, 1972),
Macrostomum  amaniense  (Young,
1976). Macrostomum goharii (Beltagi,
S., et al. 2000), and Macrostomum
Ismailiensis (Beltagi, S., et al. 2001).

Species Diagnosis:

The present worm a length up
to 2 mm. Sensory hairs and adhesive
disc are absent. Eyes are present and
epithelial rhabdoids are distributed all
over the body.

Adhesive papillae occur at the
posterior ventral part of the worm.
Ovaries are indented, “ Verschluss
apparat “ passage cells are well
developed. Vagina present.

Penis stylet is curved in two
planes. Its distal end is enlarged and
slightly thickened and has a terminal
aperture.

Thus a new species name has
been propesed to the present material,
Namelty Macrostomum deltanensis
where it was collected from a site in
the Nile Delta. Type specimens were
deposited at the Department of
Zoology, Faculty of Education, Ain
Shams University, Cairo, Egypt.

REFERENCES
BEKLEMISCHEV, W. (1955).
Ovidach roda Macrostomum SSSR.
Bul Soc. Nat. Moskva, 56: 31-40.
BRELTAGI, SM.:  (1972)  The
Tuthellaria Fauna of Euvpt (Mew

Macrostomida). Zool. Anz.,
Leipzig 188 5/6, S. 343-365.

BELTAGI, SM. IBRAHIM, AM
AND MOSTAFA, O.M.: (2000).
Studies upon freshwater turbellana
in Egypt Macrostomum goharii
nsp. J.Union Arab Biol, Cairo,
Vol. (14A) Zoology 591-605, Nov.

. 2000. Rec: 15/9/2000.

BELTAGI, SM. AND I[BRAHIM,
A.M. : (2001). Further studies on
Freshwater Turbellaria From Egypt:
Macrostomum }smailiensis n.sp. J.
Egypt. Ger. Soc. Zool, Vol. 35
(D), Invertebrate Zoology &
Parasitology, 39-65.

BENEDEN, E. VAN (1860). Etude
Zoologique et anatomique du genre
Macrostomum et description de
deux especes novelles. Bull. Acad.
Royale sci. Lettr. Beaux. Arts de
Belgique, 39 Annee, 2 Ser., V. 30:
116-133.

EHRENBERG, C. G. (1831)
Hemprich et Ehrenberg, Symbolae
physicae.  Animalia  vertebrata
exclusis insectis Dr.C.G.
Ehrenberg; Series prima cam a
tabularum decade prima. Berolini.
Fol. Phytozoa Turbellaria africana
et asiatica in phytozoorum tabula
[V et V delineata. Folia a-d.

FERGUSON, F. F (1939-1940). A
monograph of  the genus
Macrostomum Q. Schmidt 1848
Parts I-VIIl. Zool Anz. 126, 7-20,
124,131-144; 49-69, 188-205, 274-
291; 129, 21-48, 120-146, 244-266.

GRAFF. L. Von (1882). Monographie
der Turbellarien 1. habdocoehda
Bearbeitet und heraus gegeben mit
Unterstutzura der kiv Akademie




22

Further studies on freshwater Turbellarians of Egypt,

Macrostomum deltanensis n.sp.

der Wissenschaften zu Berlin, Fol.
X, Lawpra,

LUTHER, A. (1947). Untersuchungen
an rhabdocoelen Turbellarien VI.
Macrostomiden aus finnland. Acta
Zool. Fenn. 49: 1-40.

MEIXNER, J (1926). Beitrag zur
Morphologie und zum System der
Turbellaria-Rhabdocoela. 11, Uber
Typhlorhynchus nanus Laidlaw und
die parasitischen Rhabdocoelen,
nebst Nachtragen zu den
Calyptorhynchia. Z. Morph. Okel.
Tiere 5: 577-624.

OKUGAWA, K. (1930). A Ust of the
freshwater Rhabdocoelids found in
Middle Japan, with prelimimary
descriptions of new species. Mem.
Coll. Sci. Kyoto (B.) 5, 75-88.

SCHMIDT, 0. (1848). Die
Rhabdocoelen Strudelwurmer des
sussen Wassers. Jena,

Young, J. 0. (1976). The Freshwater
Turbellaria of the African

continent. Zool. Anz., Jena 197,
516, S 419-432.

LIST OF ABBREVIATIONS

ac  accessory granular gland cell

af antrum femininum
agc adhesive gland cell

alns antero-lateral nerve stem
ans  antenor nerve stem

b brain

C ctha

cec  cuboidal epithelial cell
cg  cement granules

cgl  cement gland cell

cm  circular muscle fibre
cod common oviduct

cpr  crcum-pharyngeal nerve ring

di ductus inter-vesicularis
dmf dilatator muscle fibre
dos distal end of the stylet
ds  ductus spermaticus

dvf dorso-ventral muscle fibre
e eye

eb  eye-chamber

egc  eosinophilous gland cell
em embryo

eng enzymatic gland cell

ep  epithelium

epl epithehal layer

fg fertilized egg

fga female genital aperture
s false vesicula seminalis
er granule

1ic intestinal cell

in intestine

ine intestinal epithelium

ln  left latero-longitudinal nerve
Il longitudinal muscle fibre
Ins  lateral nerve stems

lod left oviduct

lov left ovary

It left testis

Ilvd left vas deferens

m mouth

mdc medio-dorsal nerve commissure
mg mature egg

mga male genital aperture -

n Nucleus
ng  nerve ganglion
o ovocyte

oe  eosophagus
00  oogonium

e passage cells “  Verschluss
apparat ”

ph  pharynx

phc  pharyngeal gland cell

Plc  Penial canal

pmf

protractor muscle fibre

POs  proximal end of the stylet
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