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HISTOLOGICAL STTO31S: OF SiCllflftf ..CT€®-' Of CATECHOLAMINE 
SKBElt&BLT CELLS CT HEART OF HIM ,-ILISIA AP HI LEA TO LI

The demonstration of catecholamine secreting cells; 
in the hearts of primitive vertebrates by several workers has 
opened up the possibility of attributing some endocrine function 
to the heart. The .reports of the work done on these catechol­
amine secreting cells, at present-'do-not throw light- on their 
functional significance but the'release- of products- by these 
cells and' the- nature of the secretion' are' wellknown (Augustin- 
sson et al. l»Sit Ostlund.et al«, 1961$> Bloom' et -At.,.-.-1968).. ■. 
The. electron'-microscope studies of'these cells "have- confirmed 
the presence of/'.catecholamine granules in the main body of the 
cells - as well As-.in-. the protoplasmic processes'of the..'.eellS. - 
(Bloom et al., 1962). The role of catecholamine, especially- 
epinephrine, as stimulator of contraction in isolated mammalian 
heart was demonstrated by Hoffman et iy.. -"(liti). Thus'-catechol­
amines of heart .now attract' the increased /attention of research 
workers*

In the 'present investigation, - the' changes''.in the . 
secretory cells- of the heart, of migratory/ J|. 'lUsha-miad- non- 
aigratory H. toll were studied.

MATERIALS AND METHODS

Live specimens of -I., ilisha and H.'.t'oli were collected



from the net. They were sacrificed immediately --bydecapitation 
and the heart was fixed in,looin's fixative.'Wax sections of 

15-20 p. thickness were cat, Haematoxyline-eosin and chrome alum 

haematoxylin-phloxine staining (Pearse, 1961) were employed.

The following staining procedure as-'modified by Bloom et gj,,.. 
(1962) was adopted for the specific staining of c-ateclolaiiliie:-;);,' 

secretory cells of the heart.

Procedurei
1. Deparaffinze and pass through' ammoniated alcohol (1$ ammoniaA

in 70$ alcohol) to distilled water. • '

2. Impregnate in 10$ silver nitrate in N/1000 HNO3 at,. 37eC for.'v 

24 hours.
'3*-lias# for'-two minutes in -several changes of distilled water.

4. -Treat sections'-'with'-'2$ Borax in 8/20-MaOH-for one minute,:':;-';:
5, Develop-for ,5 minutes at 37°C in a solution containing.

.1 g. - hydroquinone and 5 g* anhydrous sodium sulphite in. - 
100 ml of borax solution.

'6* Hate in several changes of 50$ alcohol for 5 minutes,,,
7. Tone in solution of:'gold chloride (Ig. HAuClq and 6 '-drops' . 

glacial acetic acid in 200 ml of distilled water) for '
30-60 seconds.

8. After rinsing again in water, treat for 3'minutes with a-, 
solution of 5 g. oxalic acid in 1000. ml of 50$ 'alcohol' at.': 
37°C.

9. Rinse in tap water and fix in 5$ aqueous sodium thiosulphate 
for about 10 seconds.

10. Rinse again in tap- water,, dehydrate -and mount in DFX*



Examination of silver-impregnated sections with light 
microscope showed a large number of dark brown and light reddish 
brown cells scattered throughout the. ventricle. The cells.were 
polygonal, long and slender,- They were bipolar or. multipolar, with 
long slender processes. These processes were'observed to he
branching, often coiles, and., usually tapering at-.ends-. Very 
often they came in contact with neighbouring cells and adjascent 
muscle fibres.

These- cells were not observed in sections stained
with haematoxylin^-eosin hut were stained bluish when stained- 

with chrome- alum haematoxylin*,phloxine Staining,' '

These, cells were-also observed- in the., wall-of the 
blood vessels, 'With the processes ramifying in the-wall- of- the 
blood -vessel and often travelling towards 'the lumen, ending in " 

fine, tapering ends near the lumen.
Catecholamine granular secretory cells (CSS cells) 

were very small and few in number in thefc- heart of fih gerlings 
of g. ilisha returning to the sea. The pro-togpLasaiie'-processes.: 

were found traversing considerable distance, but were few -in 
number%(Fig. 1),

CGS cells were numerous in the hearts df immature, 
migratory 1. ilisha. before spawning migration, captured frost" 
seat,.!hey were deeply stained giving a- dark brown colour 'not ■ ■
only to the- cell body proper but to the long, coiled protoplasmic 
■processes also. Very- often darkly stained bulb-like, structures



were observed .in the. processes.Many of the CGS cells werex'.' 
bipolar, while a few were «ttipe.lar (Fig* 2)-* CSS cells were ':-x' 

found in the wall of the blood., vessels .with processes raaifyljjg, 
in all directions an# sons of these, eatings near the lumen.

In sections of the: heart of -mature. ..migrating H. ilisfai 
captured from river- the CGS cells were few in number and were 
not easily visible unlike those in the ■heart of .immature H.ilisha
from sea prior to Migration CGS cells were also “found ia^thd

wall of blood vessels, with"processes in all dir.ee tidtif

though staining affinity was -feeble.
When sections of heart of spent I, ilisha captured.-.- 

from river were examined, very rarely the CGS cells were;.-".' 
observed. However, long, faintly stained protoplasmic.'.prodeSfes-;: 
were seen, The- staining affinity was found to be the weakest 
of all the “different stages of maturity.' Faint CGS cells were 
■-seen around the'lumen in heart (Fig. 3).

In the sections of the heart of drifted non-migratory
I. toli collected from esturine zone, many dark,brown and..-.
reddish brown cells were observed scattered throughout'-'-'the
heart (Fig-. 4). They had long, comparatively thick process ■>,-. . 

traversing very long distances. At several..places--■■bulb-like 
structures were also observed on.-.-the long- processes' "(Fig*.■■'>;: 
The cells found around the lumen slowed certain interesting'.,: 
features. Their -comparatively thick protoplasmic processes'- ' 
were travelling towards the lumen of the blood-.'vessel, and -ending-:;, 

in. the close viscinity of the lumen (Fig. 6). -The 'protoplasmic-.,;-.' 
processes near, the end-were . tapering -and pointed. There were
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Fig. 1 Fig. 2

Fig. 3
Fig. l.CGS cells (arrow) with process in the heart of fingerling 

of H. ilisha. X 1000.
Fig. 2.Bipolar CGS cells (arrow) in the heart of immature 

H, ilisha. X 1000.
Fig. 3.CGS cell (arrow) in the heart of mature H. ilisha.

X 1000.
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Fig. 6

Fig. 4. CGS cells (arrow) in the heart of drifted H. toli. 
X 1000.

Fig. 5. Beaded processes (arrows) in the heart of drifted 
H. toll. X 1000.

Fig. 6. Processes (arrows) traversing towards lumen in the 
heart of drifted H. toli. X 1000.



many processes: fro® the CGS cells, situated at a little distance 
from the olooci vessel, traversing -towards the lumen. These types 
of protoplasmic processes were'observed' prominently' in drifted 
non-aigratory g, toll only, which were: captured from esturine 
zone.

The'CSS cells from the heart of•immature B. toll, 
captured fro® sea, were deeply stained 'and' their processes were 
with DulD-like 'structures. These processes extended upto long 
distances and. were found intensely coiled,

Upon examination of sections of hearts of mature 
non-migratory g. toli from sea, it was found that CGS cells 
were less in nuiibes and staining affinity was poor. Mostly: 
faintly stained cells were observed. The" .CGS cells in the wall 
of blood vesselsswere also faintly stained,

CGS cells in the heart of spent-S, toll, captured 
from sea were very few in number and visible rarely. A large ■ 
number of faintly stained protoplasmic processes were seen, v 
The general staining affinity was much resucei.

DlSCUSSIOi

From the results obtained by several workers (jjs-tlund . 
et al., 19601 Bloom et 3^., 1961) there remains-'- little doubt 
of the nature of secretion of the cells. But the functional, 
significance of these cells has not yet been clearly understood. ■ 
Treatment with reserpine has been shown t© decrease the staining;,::.-.!: 
affinity of these cells (Bloom et al., 1962) -.and cause a. deer ease 
in'the number of cells,-'



In the present investigation, in almost all the 

specimens of different stages of-matority,. .'-06S cells were found 

in the walls of ■ .blood- vessels and protoplasmic processes- from'.-'k 
these cells were observed traversing towards the lumen, This. v;k 
may indicate that catecholamines are: discharged Inti the bleed', 
s tie am *

It was also ooserved that-,:when the' migratory fish.. 

ascends the river for spawning during maturity,' and in the 

mom-migratory fish at the tiae of spawning and maturity, the 

number of CQS cells were very few and'the staining; affinity • ' 
was markedly low. Similar but more pronounced' changes were 

observed in the spent migratory and non-?migratory fishes,. ...This 

may be due to -increase in'demand of catecholamines when meta­

bolic activities are high during migration, .and spawning" 'and: k, 
more energy'-is.-needed during migration and .spawning., especially- 
when-the fish, is-' starving. This .is supported, by the work.tone. , 
(Desai, 1967) on the increased activities of chromaffin tissues: 
of I* flfsha and JE. toll daring migration and spawning*

The presence of secretory cells at the peak of ;the. ■- 
storage phase In drifted nozM&igr'atory g. toll may be due to ... 

the stress to which the fish is subjected due to sudden changes'., 
in salinity, from hypertonic, sea water to. hypotonic esturimek'v 
water.

The discharge of catecholamine for lipolysis ©r'fat 

mobilization from liver is essential during migration and spawn, 
ing. (Chapter 4). As the energy is needed the fat is to be trams* 
ported .from the liver . From-'the "quantitative estimations of



tto® fat content of liver and gonads (dry weight) of both ■; 

migratory and non-migratory fishes, it is presumed that fat 

from liver.is- utilized,during.;atarfati€»:;:period,.7

As the swimming activities are increased during 

apawning and''migration, more hlof#:.-supply is needed and the 

heart has to work 'more* It :.has haem: shewn' that more ■ catechol­
amines may 'increase the forces of .'eontraetid|:;:h<^^^® 'Phesphotf. 

lase activity of the heart muscles of mammals (Mayer and toaa,

i960, cf. Weiner,;',l964l.
ln^.Short we may 'suggest' the., .following'., prohahl# 

'functions 'for- ihe^'CGS cells- of the' heart of .''migratory and non- 

migratory 1. illSM -and JL toll.*
1# fbeir discharge' --of- products in mature,;.ahd;'spent yistoes-jiuy:

.. ..help .tO'/'Jjacrease'.the.-force, of concentration of heart-Tts.;.';'-;.; 

supply more hided'to the various organs .during migration* ■ 
;ii:».^.The catecholamines discharge#.. in mature and spent yis-hes .. .

may stimulate 1-ipolysis and induce' mohilisaiioh -0ty®t-. 

from;, liver.


