ON THE NEPHRIDIAL SYSTEM OF THE INDIAN CARNIVOROUS LEECH
HAEMORPIS INDICUS BHATIA.
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l. INTRODUCTION.

Specimens of the Indian Haemopis were collected for the first time by Prof. K. N.Bahl,
at Pahalgam, Kashmir, in 1936, who very kindly handed over the specimens to me for Identi-
fication. Next year I myself went to Pahalgam, and collected a large number of specimens
which I dissected and fixed for microscopical exammatwn. | also studied the habits of the
leech and in 1940 published a note on the morphology and habits of this new form under the

name of Haemopis indicus n.sp. (Bhatia, 1940).
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Fie. 1. A dissection of

Haemopis indicus showing the
general arrangement of the
nephridial system in relation to
the other systems of the body.
Segments are indicated by
Roman numerals (VI to XXII)
on the left side. ¢.ov.d., common
oviduct; e.b., ejaculatory bulb;
ep., epididymis; Lh.c., lateral
haemocoelomic channel; nph.
1-17, nephridia 1 to 17 pairs;
ov.s., ovisac; p.b., prostatic bulb;
p.h.b., perinephrostomial hae-
mocoelomic branch; p.s., penis
sac of atrium; ts. 1, 5, 10,
testis-sacs 1 to 10; w.c., vaginal
caecum; v.d., vas deferens; ves.,
vesicle; v.n.c.,ventral nerve cord.

I have now worked out from my preserved material the
nephridial system of this form. The work was carried out in
the Department of Zoology, University of Lucknow, and my
grateful acknowledgements are due to Prof. K. N. Bahl for the
keen interest he has all along taken in my work. He has made
valuable suggestions and has also found time to read through
and correct the manuscript of the paper. Thanks are also due
to Mr. V. G. Jhingran for cutting a series of sections of the
ciliated organ for me.

2. THE NEPHRIDIAL SYSTEM.

The general plan of the nephridial system of Haemopis is
the same as that of Hirudo and Hirudinaria already described
by me (Bhatia, 1938), with minor differences. As in Hirudo and
Hirudinaria, there are seventeen pairs of nephridia arranged
metamerically in somites VI to XXII (fig. 1). The first five and
the last four segments of this leech are devoid of nephridia.

Of the seventeen pairs of nephridia, the first four pairs lie in
frong of the segments containing the generative organs, the next
two pairs occur in segments containing the epididymes and the
female generative organs, and of the remaining eleven pairs, ten
pairs lie in segments containing the testis-sacs, while the last
pair occurs in the post-testicular segment XXII. In Hirudo
there are two pairs of nephridia in the post-testicular segments,
while in Hirudinaria there are no nephridia in any of the post-
testicular segments; Haemopis occupies an intermediate position
between Hirudo and Hirudinaria, since only one pair of nephridia
lies in the post-testicular region.

The arrangement and distribution of the seventeen pairs of
nephridia as well as those of testis-sacs in the three forms are
given in the following table:—

Hirudo. |Haemopis.|Hirudinaria.
Testis-sacs 9 pairs | 10 pairs | 11 pairs
Nephridia in the pre-testicular segments | 6 pairs | 6 pairs 6 pairs
Nephridia in the testicular segments .. | 9 pairs | 10 pairs | 11 pairs
Nephridia in the post-testicular segments} 2 pairs | 1 pair Nil

The nephridia in each segment, as in the other two forms, are
situated beneath the alimentary canal, on each side of the ventral
nerve cord.

(a) A typical nephridium from the testicular region.

A complete nephridium of Haemopis (fig. 2) closely resembles
that of Hirudo (Bhatia, 1938). It consists of the same essential
parts: the initial lobe, the main lobe, the apical lobe, the inner
lobe, and the vesicle or the bladder. The cells forming the differ-
ent lobes of the nephridium are tunnelled through by intra-cellular
canals in the same manner as in the other two forms, only the
lobes are not so thick and glandular as in the nephridia of the
other two forms. The entire nephridium in Haemopis is delicate
and its lobes are well spread out.
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F1c.2. A complete testicular nephridium (10th of the right side) of Haemopts indicus showing its different
parts, as also the ciliated organ enclosed in the perinephrostomial ampullae surrounded by the initial lobe,
lying over the testis-sac. a.l., apical lobe; amp., perinephrostomial ampullae; b.c., botryoidal channel; c.c.,
central canal; c.o., ciliated organ; .l., initial lobe; ¢n.l., inner lobe; m.l.,, main lobe; n.b., nephridial branch;
0., opening into the central canal; p.h.b., perinephrostornial haemocoelomic branch; ¢.s., testis-sac; v.d., vas
deferens; ves., vesicle; ves.d., vesicle duct.

(i) The instial lobe (fig. 3) has delicate, finely granular cells, tunnelled throughout by a
narrow intra-cellular lumen. The lumen in the case of Haemopis is very narrow and, unlike
that of Hirudinaria, has no caeca throughout its course. In the middle of each cell the lumen
widens a little from where arise a pair of centrally placed caeca. The initial lobe in Haemopis
is an extensive structure, and like that of Hirudo, forms a mass over the testis-sac, around

4.
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Fie. 3. A longitudinal section of the first four cells of the initial lobe of Haemopis. 1-4, the first four
cells; i.c.l., intra-cellular lumen with diverticula; n., nucleus.
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the perinephrostomial ampullae enclosing the ciliated organ. As in the other two forms, the
inner free end of the initial lobe ends blindly and the nephridia are closed. At the other end
the initial lobe is directly connected with the anterior free limb of the main lobe. No part
of the lobe coils around the apical lobe as is seen in the case of Hirudinaria.

(ii) The main lobe, while maintaining its typical horseshoe shape in some nephridia, is more
spread out and becomes ring-shaped. This lobe is delicate, and it is not as compact and
glandular as in the other two forms. The cells of this lobe are the largest and present a finely
granular appearance. ~ Each cell is hexagonal in outline with a very narrow, branching intra-
cellular cavity, ultimately opening into the central canal.

(iii) The apical lobe is not much differentiated externally, and is not so stout as in the
other two forms. The cells of this lobe have large intra-cellular cavities with very little of the
peripheral cytoplasm. The cavities join one another at intervals before opening into the central
canal.

(iv) The cells of the inner lobe are long, narrow and tubular. Unlike the inner lobe of
Hirudo and Hirudinaria, no part of the lobe remains free, the entire lobe being completely
embedded within the main lobe, along its innet concave border.

(v) The vesicle (bladder) is a small thin-walled oval sac behind the nephridium, and is always
filled with the excretory fluid. It is closely applied to the body-wall, and a short narrow canal
perforates the body-wall to open to the exterior. The wall of the vesicle, like the vesicle of
the other two forms, is not muscular and is, therefore, not contractile. The evacuation of
the vesicle is brought about by the ventro-lateral muscles of the body-wall, which extends over
the vesicle.

(b) The central canal.

The main canal for the passage of the excretory fluid is the intra-cellular central canal.
Owing to the transparency of the nephridial cells, this canal is readily seen in an ordinary mount
running in a tortuous manner throughout the body of the nephridium. The course of this
canal is very similar to that in the nephridia of Hirudo and Hirudinaria. Beginning as an
intra-cellular lumen in the initial cell of the apical lobe, it assumes the form of an intra-cellular
canal, which traverses the entire length of the apical lobe, and at its posterior end enters
the inner lobe. Surrounded by the inner-lobe-cells it remains very closely associated and
partially embedded within the main-lobe-cells, all along the inner concave border of the main
lobe. The canal again enters the apical lobe where it passes forward along the entire outer
border of the apical lobe, thus making a complete ‘round’ of the body of the nephridium. Now
the canal loops backward, traverses the whole length of the main lobe, forming small loops
within it. At the ventral end of the anterior limb of the main lobe the canal emerges as the
vesicle duct. It runs along the whole length of the vesicle before opening into it. The opening
of the central canal into the vesicle is guarded in this form by a prominent valve which closes
at the time of evacuation of the vesicle.

3. VARIATIONS IN THE NEPHRIDIA.

While the different lobes of the nephridia in all the 17 pairs are alike, the initial lobe
exhibits a few noteworthy features. The nephridia in the pre-testicular segments (fig. 4) are
smaller in size than the remaining nephridia, there being no ciliated organ associated with any
of these nephridia. The initial lobe in all those nephridia is very much reduced; the more
anterior the nephridium the smaller the size of this lobe, so much so that in some of the most
anterior nephridia it may be altogether absent. When present, the free end of the initial
lobe in such nephridia remains attached to the body-wall, since there are no testis-sacs. In
the ten pairs of nephridia in the testicular region, the initial lobe in each case is well developed
and masses over the testis-sac of its own segment, surrounding the perifiephrostomial ampullae.
This massing of the lobe in some cases is so great as to completely encap the testis-sac.

The 17th pair of nephridia (fig. 5) is present in the post-testicular segment. In the
absence of the testis-sacs in this segment the perinephrostomial haemocoelomic branch and
the ampullae enclosing the ciliated organs are directly attached to the ventral body-wall.
The initial lobe in these nephridia masses on the body-wall around these ampullae. In Hirudo
the initial lobe of the last two pairs of nephridia exhibits this feature, while in Hirudinaria
there are no nephridia in the post-testicular segments.
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. Fra. 4. A complete pre-testicular nephridium (4th of the right side) of Haemopis indicus, showing its
different parts. a.l., apical lobe; c.e., central canal; i.l, initial lobe; 4n.l., inner lobe; m.l.,, main lobe;
o., opening into the central canal; ves., vesiclo; ves.d., vesicle duct.

Fra. 5. A complete post-testicular nephridium (17th of the right side). The haemocoelomic peri-
nephrostomial ampullae enclosing the ciliated organ and surrounded by the initial lobe are attached to the
body-wall. a.l., apical lobe; amp., perinephrostomial ampullae; b.c., botryoidal channel; c.o., ciliated organ;
i.1., initial lobe ; m.l., main lobe; n.b., nephridial branch; o., opening into the central canal; p.k.b., perinephro-
stomial haemocoelomic branch; ves., vesicle; ves.d., vesicle duct.
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4. THE CILIATED ORGAN.

There are eleven pairs of ciliated organs in Haemopis ten in the testicular, and one in the
post-testicular segments. In each case the organ is enclosed, as in Hirudo and Hirudinaria,
within the dialation (ampullae) of the perinephrostomial channel which is a branch of the
ventral haemocoelomic channel. There may be five, six or even eight ampullae, all of which
enclose the ciliated organ. These ampullae in Haemopts are more towards the outer border
of the testis-sacs, and are, in fact, in some cases situated over the junction of the testis-sac
with the vas deferens of its own side.

The ciliated organ of Haemopis (fig. 6) is larger in size than that of the other two forms.
The essential parts of the ciliated organ—the central reservoir and the ciliated funnels—are
similar to those of Hirudo and Hirudinaria. A fully developed organ consists of six to eight
closely associated or isolated groups of funnels connected by narrow strips of the organ.
Each large group is enclosed within an ampulla, and is attached to its walls by a number of
prominent fibrous strands, the trabeculae. These trabeculae, apart from giving attachment
to the ampullae, help in keeping the organ in the centre of the ampulla, to enable the cilia of
the funnels to work freely and efficiently. The vigorous movements of cilia on the funnels
makel it a chief propelling station, and keep the fluid within the ampullae in a state of constant
circulation.

Fic. 6. A longitudinal section through the ciliated organ of Haemopis indicus enclosed in the haemo-
coelomic ampullae. The ampullae are seen communicating with the botryoidal channel at several places.
The initial lobe mass is seen surrounding the ampullae. amp. 1-6, six ampullae; b.c., botryoidal channel;
b.t., botryoidal tissue; c., coelomic corpuscles; ¢.o., ciliated organ; d.c., dividing cells of the reservoir; f., funnel;
f.c., funnel cells; .1, initial lobe; 7n.b., nephridial branch; p.kh.b., perinephrostomial haemocoelomic branch;
res., reservoir; tr., trabeculae.

The reservoir cells, in an actively dividing condition, profusely ciliated funnels, the com-
munications of the botryoidal channels with the ampullae, as also a trail of coelomic corpuscles
emerging from the reservoir and following the direction of the botryoidal channels further
confirm my previous findings about the function of the ciliated organ. The fact that each
connection of the botryoidal channel with the ampulla is in front of a large group of funnels,
supports my assumption that the corpuscles formed by the central reservoir are carried by the
ciliary currents of the funnels into the botryoidal channels, where these corpuscles take up
pigment and become’ the chloragogen cells. The perinephrostomial branch continues and
supplies the different parts of the nephridium of its side. The ciliary movements of the funnels
of the organ bring about a constant circulation within these fine branches of the haemocoelomic
channels (Bhatia, 1941) which are devoid of any kind of muscular contractions.
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