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Abstract. The histological scrutiny of the brain of Poecilobdella viridis revealed two
types (A and B) of neurosecretory cells, which are classified on the basis of size, shape
and tinctorial characters. A cells are spheroid, rarely pyriform, with size (cell area)
varying between 608 ~m to 1701 ~m. Their cytoplasmic granules take violet colouration with AF and deep red with Mallory's triple stains. B cells are elongate or oblong
with a size (cell area) ranging between 516 ~m to 831 ~m. Their cytoplasmic granules
are coloured blue to violet with AF and pink with Mallory's triple stains. Neurosecretory material staining intensity of these cells is described light microscopically.
Keywords. Histomorphology, neurosecretory cells; neurosecretory material intensity;
cell area; nucleus.

1. Introduction
The phenomenon of neurosecretion has become increasingly important in recent
years to both vertebrate and invertebrate neuroendocrinologists. The neurosecretory
cells in the annelids were first described by Scharrer (1936) in the polychaete, Nereis
virens. Soon after Scharrer (1937) also proclaimed their occurrence in the oligochaete, Lumbricus terrestris and the temperate hirudinean, Hirudo medicinalis.
The enshrining exhibition of the neurosecretory armour of leeches which began with
Scharrer has attracted the attention of several workers from the standpoints of histology and cytology (Czechowicz 1963; Von Tumpling 1965) and from the standpoints
of physiology, especially the control of colour change (Gersch and Richter 1961)
and reproduction (Hagadorn 1962a, b) but it is the hurricane hunt of Hagadorn
(1961, 1966a, b, 1967, 1969). Hagadorn and Nishioka (1961), Hagadorn et al (1963),
Malecha (1970a, b, c), Czechowicz and Zarzycki (1970) which has propelled the
leeches on the orbit of neurosecretion.
Among the tropical leeches only the Hirudinaria granulosa is studied in this regard
wherein the presence of neurosecretory cells are demonstrated in the brain (Nambudiri and Vijaykrishnan 1958) and ventral nerve cord (Misra 1967). Recently the
neurosecretory system of the suboesophageal ganglia of the same species is studied
by Nanda and Nanda (1977). For the present investigation another tropical leech,
P. viridis which is available locally in abundance is selected and histomorphological
characterization of the brain neurosecretory cells has been described at the light
microscopic level.
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2. Materials and methods
The leeches, P. viridis were collected from the freshwater ponds around Aurangabad

city and were maintained in the laboratory in glass troughs containing wet mud.
Brains were dissected out and fixed in Bouin's fluid for 24 hr. After dehydration
and impregnation in paraffin wax (m.p. 56°-58°C) sections were cut at 6-7 p.m
and stained with Gomori's aldehyde fuchsin (AF) (Ewen 1962) and Mallory's triple
(Mallory 1944) stains. The histomorphological features of the brain neurosecretory cells have been described after studying (a) neurosecretory material staining
intensity (b) neurosecretory ceIl nuclear diameter, (c) neurosecretory cell area:
width and length of cell Was measured and the areas were calculated by the formula:
(length x width x 7T)/4 which gives the area of an ellipse (Adams et a/1975) light
microscopically. For every observation 100 randomly selected celIs from different
sections were examined and the results were averaged.

3. Observations
Neurosecretory material staining intensity

This was calculated on the arbitrary scale of 1 to 5.
Stage 1:
Stage 2:
Stage 3:
Stage 4:
Stage 5:

No neurosecretory material is present in cell body and axon, only ground
cytoplasm is seen (figure 1).
Slight neurosecretory material is present interrupted by vacuoles or white
patches (figure 2).
Considerable neurosecretory material is present (figure 3).
Either pericaryon or axon fulIy loaded with neurosecretory material
(figure 4).
Pericaryon and axon fully loaded with neurosecretory material (figure 5).

Depending upon their histomorphological features (size, shape, vacuolization
stainability, etc.) the neurosecretory cells can be classified into two types (1) 'A' cells
and (2) 'B ' cells (table 1).
A cells (figures 6, 7 and 8)

In the brain there appears to be a very heavy congregation of this cell type dorsally
along the anterio-posterior axis. These are chieflyoccupied the dorsolateral position
in brain. They are oval or rounded, sometimes pyriform in shape, with an average
cell area osciHating between 608 p.m to 1701 p.m. They are in possession of a very
prominent centrally placed nuclei which are round. Nucleus generally has only one
conspicuous nucleolus (sometimes more than one) which has strong affinity for
orange' G ' of AF and acid fuchsin of Mallory's stain.
Cytoplasmic granules of A cells take on violet colouration when stained with AF
and with Mallory's, they show deep red tinge. The axons are very prominent
fully loaded with granular neurosecretory material generally. In transverse sections
of the ganglia, the axons are not usually seen, but the axons of A celIs are usualIy at

Figures 1-5. Different neurosecretory material straining intensity criteria x 800. 1. No neurosecretory material.
2. Slight neurosecretory material. 3. Considerable neurosecretory material. 4. Either pericarya (P) or axon (ax) loaded
with neurosecretory material. 5. Pericarya and axon fully loaded. Arrows indicate specific criterion.
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Figures 6-8. Position of A and B neurosecretory cells in the dorsal region of brain
of P. viridis X 200.
6. A cells with axons (ax). 7. Single A cell showing distinct nucleus and axonal
pathway (% 600). 8. B neurosecretory cells as seen below the bed of A cells.
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Table 1. Histomorphological profile of brain neurosecretory cells of the leech,
P. viridis
A cells
Location

Shape
Size (cell area)
Vacuoles
Axons

Heavy congregation dorsally along
the antero-posterior axis, chiefly
occupy dorsolateral position.
Oval or rounded
608 to 1701 I'm
Rarely present
Normally present with NSM

B cells
Predominantly below the bed of A
cells. Mainly located in the lateral and posterior part of brain
Oblong, elongated or pear shaped.
516 to 831 ,.ro.
Normally present
Always present which are longer
than A cell

Nucleus
Position

Centrally located

Normally near axon hillock, rarely

ab-axonal.
Shape
Size (diameter)
Nucleolus

Rounded
8·0 to 10'0 I'm
Normally single, rarely more.

Oblong
7'0 to 9'0 ,.m
Normally single

Takes violet colour
Strong affinity for orange' G •

Bluish violet
Strong affinity for orange' G •

Deep red
Fucbsinophillic
1 to 5

Pink
Fuchsinophilic
1 to 4

Staining characteristics
AldehYde fuchsin
Cytoplasm
Nucleoplasm

Ma/lory's trip/to
Cytoplasm
Nucleoplasm
NSM intensity
criteria.

NSM: Neurosecretory material.

right angles to the neuropile. Secretory granules are found within the axonal tracts
which penetrated into the neuropile showing axonal transportation of neurosecretory
material elaborated by these cells.

B cells(figures 6 and 8)
These are mainly located in the lateral and posterior part of the brain beneath the A
cells. These are distinguished by an oblong or elongated or pear shaped pericarya
with a size (cell area) ranging between 516 p.m to 831 p.m. Nucleus is generally
oblong and is usually near the axon hillock, sometimes abaxonal. Nucleus is usually
single and strongly fuchsinophilic and shows strong affinity to orange' G '.
Cytoplasm of B cells is heavily loaded with vacuoles of irregular shape and sizes.
The neurosecretory material is stained pink with Mallory's stain and bluish violet
with AF. The axons are distinctly longer than that of A cells and many times neurosecretory material was located inside the axonal pathways. Their axons are perpendicular to the neuropile or may show a diagonal curvature, before or after their
entrance into the neuropile.
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4. DiKUSSion
A histological survey of serially sectioned brain, which was dyed with Gomori's AF
and Mallory's triple stain, surfaced the occurrence of two types (A & B) of neurosecretory cells. Their cytochemical profile is quite distinct from the normal neuronal
cells. These secretory cells are endowed with conspicuous nuclei and copious amount
of cytoplasm. Their pericarya and axons are loaded with the fine particles brilliantly
stained by AF and Mallory's stains.
The presence of two types of neurosecretory cells in the brain of P. viridis is in
agreement with the observations made in H. granulosa (Nambudiri and Vijaykrishnan
1958; Misra 1967). Theromyzon rude (Hagadorn 1958), Herpobdella octoculata, H.
testacea f. nigricolis, G/ossiphonea complanata (Czechowicz 1963) and H. medicinalis
(Hagadorn 1966a, b). From the comparison of microscopic pictures of the brain
of the leech studied with description and photomicrographs presented by Hagadorn
(1958, 1966a, b), Czechowicz (1963) and Misra (1967) the following conclusions can
be drawn: (I) 'A'cells corresponds to a and at cells of Hagadorn (1958, 1966a, b),
'A' cells ofCzechowicz (1963)and cell type I and 2 of Misra (1967), (2) 'B' cells are in
accord with f3 cells of Hagadorn (1958, 1966a, b), 'B' cells of Czechowicz (1963)and
cell type 3 of Misra (1967). However, the more cell types such as y and 8
(Hagadorn 1958, 1966a, b) and' C' (Czechowicz 1963) have not been found in the
brain of this leech.
Any particular type of neurosecretory cell is not confined within the fixed loci but
is found in different frequencies in all the cell groups. However, it should be noted
that the number of neurosecretory cells become spectacularly sparse in the ventral
part of the brain.
It is interesting to record that at anyone time, while some of the A cells are fully
loaded with neurosecretory material, some may be absolutely empty and remaining
cells exhibit transitory stages between these two extremes, which indicates that at any
single time all the cells are not either active contributors or silent spectators.
Occasionally it was observed that while the pericarya are filled with neurosecretory
material, the axons (in the case of both cell types, A and B) are totally devoid of it
and vice versa. Very rarely it was found that the entire neurosecretory cell is packed
to capacity with secretory material, whereas the neuropilar region is denuded of the
secretory granules and vice versa.
In an non-annelid invertebrate Eriocheri japonicus it has been demonstrated that
the neurosecretory material produced in the neurosecretory cells is either directly
discharged from the cell surfaces to the surrounding blood capillaries (Matsumoto
1954) or transported through the axonic fibres from the secretory sites to the storage
and release centres. But in the present study axonal mode of transportation of the
secreted material is recorded as reported in higher invertebrates like crabs
(Madhyastha and Rangnekar 1973).
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