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Summary: Administration of pituitary extract brings important change in the cells of the corpuscles of stannius. Two variety 

of cells are found in the corpuscles of stannius of control group, one with dense cytoplasm while the other possess non-

reactive cytoplasm. Under the influence of whole pituitary extract, there is an intense cell activity in corpuscles of stannius 

suggesting more synthesis of hypocalcemic factor. Other possible reasons like stimulation of interrenal, thereby activating 

corpuscles of stannius have also been discussed. The possible involvement of ACTH or cortisol and synergistic effect of 

prolactin in promotion of hypercalcemia have also been suggested.

The work on the effect of whole pituitary extract on 

corpuscles of stannius in teleost fish is scanty, while the 

involvement of pituitary gland in calcium metabolism 

of fish has long been suspected (Fontaine, 1956; 

Nussbaum, 1965; Stanley and Fleming, 1967; Olivereau 

and Charlier, Baradue, 1965; Chan et al., 1968; Ogawa, 

1968). Recently Pang (1986) has published an interesting 

account on the hormonal control of calcium meta- 

bolism. 

It was suggested by some workers that the regula-

tion of this electrolyte in euryhaline fish is under the 

control of hypocalcemic activity of the corrpuscles of 

stannius and hypercalcemic properties of pituitary gland 

(Pang, 1971a, b, c, 1972; Pang et al., 1973a). The 

pituitary contains active prolactin cells. The role of 
 rostral pars distalis containing prolactin secreting cells 

in regulation of calcium metabolism has also been con-

firmed by few workers (Stanley and Fleming, 1967; 

Chan and Chesterjones, 1968; Pange, 1971; Pang et al., 

1973b, c). Corpuscles of stannius are reported to be 

involved in calcium metabolism and as such their histo-

logical response to the whole pituitary extract needs 

further investigations. Some workers (Thakur et al., 

1974; Verma, 1977) have confirmed that the administra- 

tion of whole pituitary extract brings important changes 

in adrenocortical cells in Nandus nandus and also in 

 adrenal tissue in Mystus vituitus (Hora, 1981).

Materials and Methods 

The fish, Notopterus notopterus (Pallas) were 

collected from local Sagar lake, Sagar, M.P., India. 

About three hundred animals were collected for this ex-

periment in the month of February, 1987 since female 
animals have to be identified and separated in different 

aquaria. They were kept in aquarium and acclimatised 

for one week prior to starting the experiments. They 

were also not fed throughout the experiment. Healthy 

fish ranging from 11 to 15 cm in length were selected 

to act as control and for experimentation as well. 

Experimental Procedure 

Preparation of Whole Pituitary Injection: 

 The whole pituitary extract was prepared from the 

female fish collected during post-spawning period, i.e. 

in the month of February. Dissection was performed 

under the binocular microscope and pituitary gland was 

taken out and homogenate in 0.5 ml of fish saline 

 (0.6°70). The centrifugation was done for 5 minutes at 
4000 r.p.m. and supernatant was collected. This 

quantity was found suitable for one injection after 
many trials with different quantities of saline. 

 The injections were given only to the female fish 

belonging to the same lot at intervals of 12 hours. In 

all 4 injections \sere given and the concerned tissue was 

fixed on third day. 54 hours after the first injection. 

All injections were given intra-muscularlv near the base*Offprint reque,t to O
.P. Gupta
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of the caudal fin. Control was also kept throughout the 

experiment. The fish were killed by a single blow on 

the head and tissue was immediately fixed in the 

following fixatives:  Alcoholic Bouin (24 hr), Bouin 

Holland (24  hr), Helly's fluid (24 hr) and Carnoy's fluid 

(1-3 hr). 
  The tissue was dehydrated and embedded in paraffin 

wax. Sections were cut at 6  um and stained with 

Hematoxylin Eosin, Masson's  Trichome (Masson, 

1929), Mallory's Triple (Gurr, 1962) and Heidenhain's 

Azan  (Gurr, 1962) stains. 

  The cellular and nuclear diameter were measured 

with the help of an ocular micrometer disc (Japan). 

Morphometric Procedure: 

  Both experimental and control tissue were treated 

similarly and stained sections were prepared at 6 urn 

to study the hypertrophy of cells and their nuclei. 

Sections used for counting the cells were stained with 

hematoxylin-eosin. The cells and nuclei were then 

counted to get the exact number of cells in a particular 

corpuscles of stannius. The total area of cells and nuclei 

in a particular corpuscles of stannius were measured 

by with the help of an ocular micrometer disc (Japan). 

The mean area for one cell and nucleus was calculated. 

Observations were made randomly from different sec-

tions or slides in both from experimental and control 

tissue. 

  All statistics presented in this paper are means ± 

standard errors. Students 't' test was made use of, for 

testing the significance of difference between the means 

of readings of experimental and control groups in this 

study, using  53/4 level of significance. 

Results 

  The corpuscles of stannius are light pale cream and 

oval bodies lying embedded on the anterior most part 

of the mesonephros. Between one or two (in exceptional 

cases) are present. Each measures between 4 to 5 mm 

long and about 2 mm in diameter. Corpuscles of 

stannius are covered by a thin layer of connective tissue. 

The connective tissue sheath divides the glands into 

lobules. This structure is richly supplied by thin walled 

blood vessels. 

  The group of pituitary injected fish are found dull 

in movement with disturbed equilibrium and its 

swimming is restricted at the bottom of aquaria. The 

colour of fish is also affected and its changes from 

greenish black to yellowish black, while saline injected 
fish are very agile and found moving freely  upward and 

 downward. The colour of  fish is retained to its original 

 greenish black. There  was no apparent changes  in the 

 guncral  ippearancc  Of  corpmcie  Of  1iiifliU  but the 

 colour of  tfv.  ()1  stanniu,  1,.,  It  (1

the injection of the whole pituitary  extract. 

  By the light microscopic study  of saline injected fish, 

the size of corpuscles of stannius remains normal. They 

are light cream in colour and oval in shape, the lobes 

of corpuscles of stannius are clear with interlobular 

spaces (Fig. 3). The cells are big with oblong nuclei and 

possess hyaline cytoplasm (Fig. 4). Central canal is 
clear. Vascularization is normal. There seems to be two 

types of cells as regarding their staining properties is 

concerned — type one consists dense cytoplasm while 

the second contains non-reactive cytoplasm. However, 

this point requires further confirmation by electron 

microscopy. 

  The whole pituitary injected corpuscles of stannius 

are observed as small in size. The shae of corpuscles 

of stannius varies from oval to elongated with clear but 

compact lobes (Fig. 5). Cells enlarged than control 

group while the central canal is not visible. The nuclei 
become oval and highly granular (Fig. 6). Nucleoli are 

not visible. Vascularization is high when compared with 

control group. 

Observations 

 1. Effect on the Diameter of Cells in Corpuscles of 

Stannius (Table 1, Fig. 1) 

  The mean area for 30 cells in control group comes 

to 4.3 ±  .17  urn while the mean area for experimental 

30 cells is 5.20 ± .09  urn. 

2. Effect on Nuclear Size of Corpuscles of Stannius 

(Table 1, Fig. 2). 
  The mean area of control is  2.1 ± 0.3  urn while it 

is 2.3  ±0.81  urn for experimental group. 

Discussion 

  The results of this experiment support the hypothesis 

that a close connection between pituitary and the 

corpuscles of stannius do exists. A number of workers 

(Pang,  1971a, b, c, 1972) have tried to find out the rela-
tionship between the pituitary and calcium  metabolism. 

This is an unequivocal contention that the pituitary  is 

hypercalcemic in nature. It contains a specific  hyper-

calcemic factor. Prolactin and calcitonin are also 

detected in hypophysis (Deftos  et al., 1980). Fontaine 

(1956) was the first to suggest that  pituitary of fish pro-
duce a hypercalcemic factor, which, he observed in 

freshwater  hypophysectomized cells.  Hypocalcenlic can 

be corrected by either  whole  pituitary  hoino_2enate or 

the  homogenates of the  portion of  pitnikuv  which  con-

tains the largest  propoition  oi  tlic  Iii  cLl  1)wi2, 

 Sehreihman and  (  ;di  rifh,  P)71). 

 Acltninistruion  pitwHir  ,‘\ 
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Fig. 1. Effect of whole pituitary extract on the 

     diameter of cells of corpuscles of stannius.

Fig. 2. Effect of whole pituitary extract on the 

     diameter of nuclei of corpuscles of stannius.

Table  1. Statistical Parameters of the Control and Experimental Corpuscles of Stannius

Abbreviations: SD = Standard Deviation 

 SE  = Standard Error.

maturation (Fontaine et  al., 1964). This can also ex-

plain the hypercalcemia observed in female fish during 
such period. In all the experimental animals, which are 

injected with whole pituitary extract, there is a clear 

hypertrophy in corpuscles of stannius, while the con-

trol group treated with the same quantity of the vehicle 

remains unaffected. The intensity of stimulation of 

corpuscles of stannius by the prolactin administration 

depends upon the presence of calcium in external 

medium  (Olivereau, 1978). This work relates the  ex-

periments in freshwater, which contains low calcium 
 concentration  1.5-2  mmol/litre. The  stimulatory  effect 

is  less evident here which is correlated to the  endogenous 

 lc!case of  prolactin and  level  of the resulting  hyper-

calcemia which was not possible to measure in our 

laboratory. However intense cell activity suggests  that 

there is more synthesis of hypocalcemia factor  (pro-

bably hypocalcin), due to an extra high dosage of  the 

hypercalcemic hormone which was injected to the  ex-

perimental group as whole pituitary extract. This is also 
evident  from histological  examination in  Notopterus 

notopterus  (Pallas), which  shovk  s a clear difference 

between control and experimental tissue  in corpuscles 

of stannius. This  difference also points out the increased 

 activity in the corpuscles of  stannius under the influence 

of whole  pituitary  extract. 

 Hypercalcemia (as  total plasma  calcium) was also 

induced in both  iminatute and  mature  males and
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Fig. 3. Section of kidney showing normal and oval corpuscles of stannius. Lobes 

     and interlobular spaces are clear. 

     Hematoxylin-eosin stain x 150.

Fig. 4. Magnified views of Fig. 3 showing big cells (arrow) with variable nuclei, 

     while the cytoplasm is hyaline. 

 Hematoxylin-eosin stain x 900.

females in Salmo gairdneri by estradiol injections 

(Bjornsson, 1981) and by injection of hypophysial ex-
tract (Peignoux-Deville et  al., 1975;  Yamauchi et  al., 

 1978b) ins everal teleost species  Anguilla anguilla. The 

collection for this work was made in the month of 

February when the fishes are in the state of post-

spawning period, thereby also developing a gradual 

hypercalcemia. The injection of whole pituitary extract 

alongwith the intact hypophysis thus may affect plasma 

calcium level by inducing hypercalcemia through 

gonadotropin induced ovarian estradial secretion 

(Bjornsson and Haux, 1985). This hypercalcemia in 

plasma should lower down to a optimum levels, for

which corpuscles of stannius become active and show 

high degree of activity as observed in whole pituitary 

extract injected animals. However the role of  stimulated 

interrenal by pituitary in secretion of more crotisol at 

this step and thereby stimulating corpuscles of stannius 

to secrete more hypocalcemic factor can also not be 

ruled out and requires further investigation. 

  Female fish possess higher serum calcium level 

during sexual maturation which is a known fact and 

the reason being that hypophysial gonadotrophins in-

duced estradiol secretion by the ovaries (Sundararaj, 

1981). This increase  is also associated with a rise in pro-

tein bound calcium and not in ionic calcium (Bailey,
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Fig. 5. Section of kidney showing small and elongated corpuscles of stannius 

     with compact lobes. 

     Hematoxylin-eosin stain x 150.

Fig. 6. Magnified view of Fig. 5 showing oval nuclei which are deeply stained 

     (arrow) 

     Hematoxylin-eosin stain x 900. 

    Abbreviations 

    a: Kidney 

     b: Corpuscles of stannius 

     c: Central canal 

    d: Interlobular space 

     e: Variable nuclei.

1957a; Urist and Schjeide, 1961; Chan and Chester-

jones, 1968). By providing an extra amount of 
exogenous hypercalcemic factor in the form of whole 

pituitary extract, it is tried to correct the serum calcium 
level and it is suggested that corpuscles of stannius 

should lower it, in whole pituitary extract injected

animals. This is evident by the higher degree of activity 

of corpuscles of stannius in experimental group . 
  Agreeing to the view of previous workers (Pang el 

 al., 1973) that ACTH or cortisol (secreted by interrenal 

in response to ACTH stimulation) and prolactin  may 

have a synergistic effect in the promotion of hyper -
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calcemia in the fish kept in low calcium environment 

and ACTH imitates the other hormones like MSH and 

vice-versa at higher dose levels, the whole pituitary ex-

tract is injected in the intact animals to note the calcium 

level in the experimental animals. This level seems to 

be corrected by the ACTH from the pituitary at  high 

dosage level. ACTH is effective in correcting hyper-

calcemia by the stimulation of interrenal and which in 

turn finally stimulate corpuscles of stannius through the 

pituitary interrenal axis (Gupta et  al., 1983; Prasada 
Rao and Subhedar, 1974). 

  The present investigation also supports the view of 

previous workers (Pang et  al., 1973) that the pituitary 

gland has a hypercalcemic effect, which is evident in 
low calcium environment irrespective of the presence 

of other important electrolytes like sodium in the sur-

rounding medium. 
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