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ABSTRACT The corpuscles of Stannius (CS) of two species of fish having different habitat has been compared under

electron microscopic observation. The two species of fish are; a freshwater fish, Notopterus notopterus and
Indian marine mackerel fish Rostragellar kanagurta. The ultrastructural study of corpuscles of Stannius in two representative fishes
collected from freshwater and sea water indicates that although three types of cells noticed in freshwater fish, N. notopterus pre-
dominantly one type of cell (type-I) is active having abundant secretary granules along with all characteristic of cytoplasmic hyper
condition including large number of vacuoles. Similarly in the marine fish, R. kanagurta although single type of cell identified similar
to type-I cells of freshwater fish exhibiting all characteristic of active cell, the other type of cells are not a abundance. However, in
both the fishes a single type of cell (type-I cell) is active and probably involved in calcium homeostersis. The studies indicates that the
corpuscles of Stannius in the freshwater fish, Notopterus notopterus has three types of cells and amongst them one type (type-I) is

predominent a found to be active.

Introduction

The corpuscles of Stannius from various fishes have been exten-
sively examined morphologically both at the light and electron
microscopy level (Olivereau and Fontaine, 1965; Krishnamur-
thy and Bern, 1969; Wendalaar Bonga and Greven, 1975; Wen-
delaar Bong at al, 1980; Battacharya et al, 1982) and in many
reviews (Krishnamurthy, 1976; Wendeliaar Bonga and Pang,
1986, 1991; Hirano, 1989; Wagner, 1994).

The ratio between osmotic pressure of body fluids and of the
external environment is completely different in various groups
of marine and freshwater fishes. Consequently, the osmoregula-
tory organs have to perform two opposite functions: in freshwa-
ter fishes not only to retain but also to collect the missing ions
from the environment, whereas in marine teleosts to excrete the
excessive ions (Cykowska, 1979).

Sea water is high in calcium compared to freshwater and his-
tological observations on the corpuscles of Stannius indicate
that the glands are more active in sea water than freshwater.
This supports the idea that the corpuscles of Stannius promote
hypercalcemia and removal of corpuscles of sea water adopted
eels and Kkillfish results in a greater hypercalcemic response
than in freshwater adopted animals (Matty, 1985). Amongst the
endocrine glands studied, the corpuscles of Stannius have been
most consistently implicated in the control of plasma calcium
metabolism (Wendelaar Bonga and Pang, 1991). Histological
examination of the CS has revealed that the glands are consist-
ently more active in sea water adopted fish than fish in freshwa-
ter fish (Hanke et al, 1967; Wendelaar Bonga et al,, 1976; Meats
etal, 1978).

Hanssen et al, (1992) have studied influence of ambient cal-
cium levels on stanniocalcin secretion in the European eel, An-
guilla anguilla showing that the cells of the corpuscles of Stan-
nius appeared to be more active in eels acclimated to sea water
than in eels acclimated to freshwater.

In view of calcium in the environment as a regulatory factor for
functioning and structural differences of corpuscles of Stannius.
Hence, in the present investigation the histological and ultra-
structural studies on the corpuscles of Stannius in two repre-
sentative examples one selected from freshwater and the other
selected from sea water is made. This study provide information
on the difference in the cytoarchitecture of CS in fishes having
different habitat i.e., freshwater and sea water.

Materials and Methods

Fish Collection

The corpuscles of Stannius (CS) of two species of fish having
different habitat has been studied under light and electron mi-
croscopic observation. The two species of fish are; a freshwater
fish, Notopterus notopterus and Rastrelliger kanagurta [Indian
mackerel].

The fish, Notopterus notopterus, (fresh water fish)were collect-
ed from Khaja Kotanoor reservoir 15 km away from Gulbarga
University campus. The live fish were brought to the laboratory
and kept in large plastic tanks. The sea water fish, Rostregellar
kanagurta (Indian mackrel) collected from Karwar coast.

Collection of corpuscles of Stannius and fixation for Elec-
tron Microscopic studies

Fish were killed with a blow to the head. Then a longitudinal
incision was made through the ventral body wall to expose
the kidneys. The CS or white bodies were clearly visible along
most of the length of the kidney. each CS together with the sur-
rounding kidney was flooded with ice-cold glutaraldehyde (ICG)
buffered to pH 7.3 with phosphate and fixed for 5 min. CS were
excised from the adjacent kidney tissue and placed individually,
in separate 2 ml glass vials containing additional ice-cold fixa-
tive for 2 h. In the fish, N. notpterus, there are two white oval
corpuscles, approximately 0.5 to 2.00 mm in diameter, which
are embedded in the ventral surface of the anterior position of
the posterior functional kidney at the point where the right post
cardinal vein leaves it. Both CS were transferred to the Ice cold
Glutaraldehyde (ICG) fixative for 2 min then removed, cut into
about four pieces, and placed in a vial of ICG for 2 hrs.

For transmission electron microscopic study, two fishes were
used. Small samples from different parts of the corpuscles Stan-
nius were taken. The samples were fixed in a mixture of para-
formaldehyde 2.5 % and glutaraldehydehyde 2.5 % solution in
0.1 M phosphate buffer for 4 hours at 4°C. After washing in the
same buffer, the specimens were post-fixed in osmiumtetroxide
1% in phosphate buffer for two hours followed by washing in
the same buffer. The samples were then dehydrated in ascend-
ing grades of ethanol followed by critical point drying in car-
bon dioxide, then sputter-coated with gold and examined with
transmission electron microscope.

Semithin sections for light microscopy

Before proceeding to ultrathin sectioning 1u thick section are
cut for scanning the tissue under the light microscope. The sem-
ithin sections floated on the water are lifted with a thin glass rod
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on a clean glass slide. The slide is placed on a hot plate at about
80°C and dried. The sections are stained using 1% toludine blue
for 1 minute. Washed in running water, dried and mounted with
DPX. The slides were observed under light microscope.

Observation

The corpuscles of Stannius (CS) of two species of fish collected
one from freshwater and another from sea water fish has been
studied under light and electron microscope. The two species of
fish are 1) Notopterus notopterus from freshwater and 2) Rostre-
gellar kanagurta from sea water.

In this study the cellular activity of corpuscles of Stannius (CS)
has been determined based on the cytoplasmic state, nuclear
structure and presence of prominent secretary granules.

The corpuscles of Stannius (CS) in both the fish are two in num-
ber located in the anterior portion of the posterior kidney. The
CS is embedded dorsally on either side of the posterior kidney.
Each CS is invested by connective tissue capsule from which
many septa extend in between the cells. The cells composed of
compact cords arranged in a single layer of cells along the con-
nective tissue septum. The gland is richly vascularised and thin
blood capillaries extend along the connective septa. All the cells
of CS uniformly stained with eosin (Fig.1). The cytoplasm looks
homogenous with oval or round nucleus and contains nuclei.

The semi thin section prepared for ultrastructural studies
shows that the cells are arranged under lobules in the freshwa-
ter fish Notopterus notopterus (Fig.2). Where as, in the sea water
fish, R.kanagurta the cells are large in number and compactly
arranged (Fig.3).

The CS of freshwater fish, N. notopterus though small compared
to larger size in marine fish, R. kanagurta. In freshwater fish,
N. notopterus three types of cells are identified and the cells
are named as type-], I, and 1], (Fig. 4,5&6). Amongst the three
types, type-I cells are more in number and have large number of
secretary granules, mitochondria, Golgi and rough endoplasmic
reticulum (RER) (Fig.6). The other two types of cells are less in
number and exhibit variation in the cytoplasmic components.
The marine Indian mackerel fish, R. kanagurta has major one
type of cell distributed in large number throughout the CS
(Fig.7) and this cell type exhibit ultrastructural characteristic of
type-I cells of a freshwater fish. Although other types of cells are
present but less in number. The predominant cell type of CS in
this fish (R. kanagurta) shows oval nucleus, strands of granular
endoplasmic reticulum a few large mitochondria, Golgi zones
and large electron dense secretary granules. The cell type of
this is referred to as type-I cells of freshwater fish, N. notopterus.
These cells have larger secretary granules of varying sizes. In
between these cells, another type of cell is present (as type-II),
it is less in number and structurally different from type-I cells.
The cell body is long and slender with cytoplasmic penetrating
in between the type-I cells. The nucleolus is cylindrical the cy-
toplasm contains strands of granular endoplasmic reticulum,
many small mitochondria, an occasional Golgi zone and small
very few secretary granules.

The comparison made between CS cytology of freshwater fish N.
notopterus and a marine fish, R. kanagurta under ultrastructural
studies indicate that although three types of cells found in fresh-
water fish, predominantly one type (Type-I) cells are exhibiting
cellular activity whereas amongst the cells of marine fish R. ka-
nagurta, a single type of cell similar to the type-I cells of fresh-
water fish exhibiting all ultrastructural characteristic of active
cell which is in large number. Hence, one type of cell (Type-I) is
more active in both freshwater and sea water fish. The secretary
granule size of CS cells in marine fish, R. kanagurta were larger
than the secretary granules of freshwater fish, N. notopterus in-
dicating secretion of large amount of hormone.

The calcium concentration in the water samples collected from
sea near Karwar beach and water from local aquatic body has
been estimated and presented in the Table-6.2 shows increase
in the calcium concentration of sea water.
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DiscussioN

As per survey of literature on the corpuscles of Stannius, their
number and location in different species of fish has some sig-
nificance. In the present study the fish collected from freshwa-
ter and sea water, the number and location of the CS has been
observed and found that a pair of CS embedded in the posterior
portion of the kidney. The number of CS in several teleostean
fishes have been studied. In Onchorhynchus gorbuscha-2 pairs
(Ford, 1959), Oncorhynclus tshawylscha and Oncorhynchus
kisutch - 5-6 CS (Nadkarni and Gorbman, 1966). In Salmo aird-
nerii 4-6 CS Oncohynchus kisutch 4-5, Atheronopsisi califormien-
sis, -2,3 or 4 and Sepastodes auriasbiva -3 CS (Krishnamurthy
and Bern, 1969). The CS may vary from 4-10 in Salmo solar
(Heyl, 1970) and 6-8 in Salmo trutta (Bauchot, 1953). In catfish
Heteroprenstes fossilis, the CS are as many as 4 corpuscles (Sub-
hedar and Rao, 1976). In the bow fin, Amia calva, there are very
many corpuscles, numbering fifty or more; it is thought that in
the evolution of bony fish there has been a general contraction
in numbers and an increase in relative size of the corpuscles of
Stannius. The CS of the fish studied in the present investigation
a pair of CS is present, these fishes are present day fishes.

The location of CS in the teleostean kidney presents several
variations and it has been suggested by Bauchot (1953) that it
is related to the taxonomic position. In fishes such as Carassius
auratus (Ogawa, 1967) the CS were present in mesonephros
and embedded in the dorsal and dorsolateral parts of the kid-
ney, similar location has been observed in two species of On-
corhynchus (Nadkarni and Gorbman, 1966). In salmonid fish
A. californiensis the CS are situated near the middle of Mesone-
phros (Krishnamurthy and Bern, 1969). In majority of fish they
are located at the posterior end. In H. fossilis they are found in
the posterior third of the mesonephrous. It was suggested that
the CS move progressively backwards during the evolution as a
result of actual shortening of body cavity rather than a migra-
tion of CS (Garrett, 1942). In view of localization of the CS in
the kidney of the fish studied in the present investigation that
freshwater fishN.Notopterus has the CS situated at the posterior
portation of the posterior kidney and this is also true with the
location of CS in marine fish.

The ultrastructural studies undertaken on the CS of fish from
freshwater (Notopterus notopterus) and sea water (Rosregillar
Kanagurta) for comparison shows that fish, N. notopterus from
freshwater consists of three different cell types. The first type of
cells are type-I cells are large in number having electron tran-
sient cytoplasm with vacuolation, large secretary granules and
abundant mitochondria and also ribosomal endoplasmic reticu-
lum. The second type of cell known as type-II are less in num-
ber characterised by electron dense cytoplasm, few membrane
bound small secretary granules. These cells have cytoplasmic
extensions amongst the type-I cells. The third type of cells also
have been observed lying small in size having broader nucleus,
well marked nuclear membrane as uniform cytoplasm with very
less secretary granules. The most conspicuous feature of these
cells particularly type-I cell is the presence of large number of
vacuoles of irregular shape which gives exhausted appearance.
The secretary granules are large in type-II cells whereas they
are smaller in type-I cells. The Golgi areas are seen, the mi-
tochandria are large and more in number in every cell particu-
larly in the type-I cells. The nuclei of all the three type of cells
are clear with prominent nucleous. The chromatin patches are
seen in the type-II and type-III cells, which are not seen in the
type-I cells. Hence, based on the structure of nucleus and cyto-
plasm, the three types of cells can be distinguished.

In the sea water fish, R. kanagurta the ultrastructural obser-
vation of CS cells shows that predominantly two types of cells
based on the cytoplasmic components. The predominant type in
the CS of R. kanagurta shows an oval nucleus, strand of granular
endoplasmic reticulum, a few large mitochondria, some Golgi
zones and large electron dense secretary grannules of varying
sizes. In between these cells, another cell type is present (type-
II), it is less numerous and structurally different from type-I cell.
The cell body is long and slender with cytoplasmic projections
penetrating in between the type-I cell. The nucleus is cylindrical
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the cytoplasm contains strands of granular endoplasmic reticu-
lum, many small mitochandria, an occassional Golgizone and
small very few secretary granules.

The comparison made on the CS of freshwater fish N. notopterus
and sea water fish R. kanagurta indicate that three types of cells
are present in N. notopterus while only one predominant type of
cell i.e., type-I cells form the major component of CS in R. kana-
gurta. The type-I cells of freshwater fish N. notopterus has small
and many secretary granules while type-I cells of marine fish
R. kanagurta has large secretary granules indicating that these
type of cells are the major cell types in both species of fish in-
volved in calcium homeostasis.

The CS of teleost fishes residing entirely in freshwater or eu-
ryhaline species, spending part of their life cycle in freshwater,
have been shown to contain heterogeneous populations of gland
cells, unlike the marine forms where the CS contain cells of only
one type (Feroz Ahmed et al, 2002). In some of the fishes such
as Onchorhynchus mytis (Krishnamurthy and Bern, 1969; Meats
et al, 1978). Fundulus heteroclitus and Carassius auratus (Wen-
delaar Bonga et al, 1977) and Onchorhynchus kisutch (Aida et
al, 1980) have been reported to contain two structurally dif-
ferent cells namely type-I and type-II. The type-I cells numeri-
cally predominate and possess characteristically large abun-
dant electron dense secretary granules, prominent RER and
Golgi area. On the contrary, type-II cells possess relatively few
small secretary granules, scarce Golgi and RER but long slender
processes extending between types-I cells, such observation of
two type cells noticed in both freshwater fish and marine fish
studied under ultra structurally. However, the CS cells of few
sea water fishes studied so far, Gadus marhua and Pleuronectes
plutessa (Wendelaar Boga and Greven, 1975) and Opsanus tau
(Bhattacharya and Butter, 1978) referred by (Feroz Ahmed et
al, 2002) confirm the presence of only type-I cells with their
characteristic features. In the present study on the ultrastruc-
ture of CS of sea water fish, R. kanagurta, shows only one type of
cell predominantly distributed with abundant larger secretary
granules. The type-II cells although located without secretary
granules needs to be confirmed for the presence of type-II cells
in the CS of R. kanagurta. The type-I cells predominantly seen
seems to be involved in the calcium homeostasis as reported in
other marine fishes.
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Fig. 1: Section of corpuscles of Stannius in the freshwater
fish, Notopterus notopterus H & E x 1200.

Fig. 2: Semithin section of corpuscles of Stannius in the
freshwater fish, Notopterus notopterus x 1200.

Fig. 3: Semithin section of corpuscles of Stannius in the sea
water fish, Rastrelliger kanagurta x 1200.

Fig. 4: Ultra structure of corpuscles of Stannius showing
vaculation in the type-I cell of fresh water fish, Notopterus
notopterus x 9300.

Fig. 5: Ultra structure of corpuscles of Stannius in the fresh
water fish, Notopterus notopterus showing type-II cell near
the blood vessel x 9300.

Fig. 6: Ultra structure of corpuscles of Stannius showing
vaculation in the type-III cell of fresh water fish, Notopterus
notopterus x 9300.

Fig. 7: Ultra structure of corpuscles of Stannius in the sea

water fish, Rastrelliger kanagurte showing big secretory
granules in type-I cells x 2900.
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