CHAPTER 11

HISTOLOGICAL STUDIES OF SECRETORY CYCIE OF CATECHOLAMINE
SECRETORY CELLS OF HEART OF HILSA ILISHA AND HILSA TOLI

The demonstration of catacholamine~seereting ﬁsli#
in the hearts of primitive vertebrates by sevaralfwcrkeréaha_
opened up the possibility of attributing some endecrinhffk ‘
to the heart. The‘reports of the,werk done @n;these1egt@¢hgz,;
amine secreting cells, at~preésnt dc~nét thréwylight'on'tﬁéir.,
functional significance but the release of grodncts by theaa
cells and ths nature ‘of the secretion are wsllanWn (Augustinn |
4 Sson et a _;., 1956; Ostlund,et al., 1961* Elaa& et g;., 1362}.‘,-
Tha electron miarescepe studies of thess eslls have confir'
the pre&snce ef cateeholamine granulas 1n th¢~ma1n body~af t
cells as well as in the protoplasmic praeess@s of the ealls
(Bloom et al., 1963) The role of catecholamine, aspeaially
apinephrine, as stimulator of eontraction in 1501&%3& mammali‘ .
“‘heart was demonstrated by Hoffman et al. {19§5} Thus cataeh _, 
amines of heart now attract the 1ncraased;attention of rssearﬁ -
workers., | |

In tha present investigation, the changea in the,’ :'
secratery calls of the heart of migratory ﬁ, ;;;“gg and no
migratary H. toli were studied. .

MATERIALS AND METHODS

Live specimens of H. 11isha and H. toli were celiacte‘



from the net. They were sacrificed immeéiately'by;&ﬁcégiﬁétia
and the heart was fixed in Bouin's f1Xativa. Wax sectiens af
15-20 n thickness were cut. Haamatoxylingaeosin and chrvy
haematoxylin-phloxine staining (Pearse, 1961) were empley,_,
The following staining procedure as modified by Bloom et g;,\;,
(1962) wves adopted for the specific staining of catecholamine
secretory cells of the heart, .
Procedure: , e
1. Dﬁparaffiﬁge-and pass thrcagh ammoniated alcohol (1% #§@§§,_

in 70% alcohol) to distilled water. e
2, Imprsgnatejin»ioﬁ silver nitrate in N/1000 Hﬁ63~at;37@¢ f§r 1f

24 hours. o
‘B Einse for twe minutes in several chaages of distilled watar. fM
4, Treat sections with 2% Borax in 8/20 ﬁaﬂﬁ far one miante. g, 
5. Develop for 5 minutes at 37°C in a solution containing -
1 g. hydroguinone and 5 g. anhydrous sodium sulphite in

100 ml of borax solution. o
‘6; Rinse in several changes of 50% aleohal for 5 minutes, :
7. Tone in salutian of gold chloride (1g. HAuCly / an& 6 ﬁrops

glacial acetic acid in 200 ml of distilled water) for

30-80 seconds, z , S
8. After rinsing again in water, treat far,3¢§iﬁﬁtés~with a;,3  ;*"
solution of $ g. oxalie acid in lOOOymlyof Se%falcohei‘at;f.i

37°c. o

9, Rinse in tap water and fix in 5% éqneous SQdium‘thiésﬁiphate' "“

for about 10 seconds.
10. Rinse again in tap water, dehydrate and mount in DPX,



RESULTS

Examination of silver;imyraghaxadtséctians withyli
microscope showed a large nu@ber of dark'brown and 11ght‘f§d;,
brown cells scattered througﬁtgat the ventricle. The ce11$~w¢ra
polygonal, long and slender. They were bipolar or. multi’;:caifa;é,,g,;
long slender processes. These processés‘were‘cbservad to §§ f;17
branching, often colles, and:uéually tspgring atfanés.‘?éﬁﬁ¥ 5 
often they came in contact with neighbearing‘eells and a&g#géﬁ,;_
muscle fibres, e

These cells were not observed in sections stainad
with haﬁmataxylinykeosin but were stained bluish when stained
with chrome- alum haematoxylinaphlcxine staining.  ;

Theae cells ware\alsc observed in,tne wall ef thc
blood vessels, with the precasses ramifying in the wall af tht' 
blood vessel and often travelling towards the lumen, emding 1n"  
fine, tapering ends near the lumen. -

Catecholamine granular secretory cells (CGS cells)
were very small and few in number in the. heart of finwgerlings,?
of H. ilisha returning to the sea., The protonlasmicfproeaase&;1 ~f)‘g
were found traversing considerable distance, but were few in
number . (Fig. 1). | |

CGS cells were numerous in the hearts of 1mﬁatgﬁ§§f, 

migratory H. ';isha, before spawning migration, captured frem” .

sea,.They were deeply stalned giving a dark brown colour not

only to the cell body proper but to the long, coiled pretoplasmic

processes also. Very often darkly stained halb—lika stractarsgl,



were observed in tha,proceﬁées,uMany of thé ¢G$fce11s V@réi,
bipolar, while a few weré ug1p¢1ar (Fig. 2). CGS cells were '
found in the wall of the 5%9§§ #655315‘with processes 2'3333-'%:‘35?;'i
in all directions and some ér:ﬁhéééfeﬁéings'néﬂr,the lumen.

In §6otions of the heirt or HatiekaigFatisi B 4l

captured from river the CGS cells were féw'in[nnmber,an
not easily visible unlike those in the'heart of 1mmaturé;
from sea prior to migration;,CGS cellsf#are also found in
wall of blood vessels, with'ﬁracesses~spraééing in allyéifgbfié
thcugh staining affinity vas feeble. - |
When sections of heart of spent ﬂ, ilisha cagtured
from river were examined, very rarely the ces calls wera “
observed, Eowevar, long, faintly stained prmtoplasmic prece&&es
were seen. The staining affinity was found to be the weaka &
of all the different stages of maturity. Faint 333‘ '
'seen around the lumen in heart (Fig. 3). e
In the sections of the heart af'driftad nsﬁ§ﬁi§f tor
H. toli collected from esturine zone, many dark brown ané
reddish brown cells were observed scattereé thraughent tha ;
heart (Fig. 4). They had long, camparstively thick pyacess g
traversing very long distances. At sevéral placés*bulb-iiké

structures were also observed on the long processes (Fig. 5)"*11 u

‘The cells fouﬁd around the lumen showed cartain int&resting
features. Thelr comparatively thick protsplasmic prcees$es
were travelling towards the lumen of the blcod vessel and aneiing
in the close viscinity of the lumen (Fig. 6). Theyprctcpl&amic,‘

#racasges near ﬁhe end were 'ta’p‘ering and Faint‘ﬁé‘ There were
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Fig. 1 Fig. 2

Fig. 3

Fig. 1.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.



Fig. 4.
Fig. 5.

Fig. 6.

Fig. 6
CGS cells (arrow) in the heart of drifted H. toli.

X 1000.

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

Processes (arrows) traversing towards lumen in the
heart of drifted H. toli. X 1000.
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many processes from the CG& c&lls, situated at a 11ttle é
from the plood vessel, traversing tawarﬁs ths 1umen. These ;
of protoplasmic processes were enserveﬁ preminﬁnzly in érif
non-migratory H. toli only, which were capkur&d fraa estu}u
zone, | | ,

The CGS cells from the heart af i§mature H;'Eg;;,
captured from sea, were deeply stalned and their processes wera
with aulb-liks structures, These processes exﬁenﬁed upto imng'f
distances and wera found intensely coilad.

Upon examination of sections of hearts of mature
non-migratory H. toli from sea, it was found that CGS cells
were less 1nhﬂn&bea and staining affinity was pooT., Mostly
faintly stained cells were observed. The CGS cells in tha wallf
of blood vessels: were also failntly stained. :

CGS cells in the heart of spent H. toli captured

from sea were very few in number and visible rarely. A large
number of faintly stained protoplasmic processes were seen.

The general staining affinity was much resuced.

DISCUSSION

From the results obtained by several werk&rs (ﬂstlum&
et al., 1960; Bloom et al., 1962) there ramaias little doubt
of the nature of secretion of the cells. But thesfnnctienal‘ :
significance of these cells has not yet been clearly undsrstﬁﬁé{: ﬁ

Treatment with reserpine has been shown to decrease the staining.

affinity of these cells (Bleom et 8l., 1962) and cause a éecreaﬁe
in the numper of cells. :



: In the present investigation, in almost all the
specimens of different stages of matarity, CGS cells were faﬁﬁ
in the walls ef~bleeﬁ~vessals and Qretpplasmic processes from
these cells were observed traversing towards the lumen. Thié . |
may indicate that catecholamines areiéischarged~inté the bieéﬁf  f
stream. | .

It was also opserved that, when th& migratory fish
ascends the river for spawning during maturity, and in tha
non-migratory fish at the time of spawning and maturity,,ghe ,
number of CGS cells were very few and'the'sﬁaining;affiniﬁy' 
was markedly low. Similar but more pronounced chéngea were
observed in the spent migratory and non-migratory fishes, This '
may be due to increase in demand of eateanolsminas‘whenﬁméiagi'

bolic activities are high auring,migratian,ana spawaing'aﬁdVg,? ;

more energy is needed during migration and spawning,'especiaii ,
when the fish is starving. This is supparteﬁ by the work éene - o
(Desai, 1967) on the increased activities of chramaffin tissnes‘ff f
of H. ilisha and H. toli during migration and spawning.

The presence of secretory cells at the peak ef'ﬁhs .
storage phase in drifted nonemigratory H. toli may be due ta _: ’f“
the stress to which the fish is subjected due to sudden changas ;"j 
in salinity, from hypertonic sea water to hypotonic esturiﬁ§7 ::“; y

water,

The discharge of catecnolamiﬁe for 1ipclysis'ér fat

mobilization from liver is essential during migration anﬂVSFawn* 514

ing (Chapter 4). As the energy is neede& tha fat is to pe trans-

ported from the liver . From the quantitative &stimatioas o



the fat eoatent of 1iver anﬁ genaﬂs’(dry weignt) of botb f7

migratory and agn—migratory fi&hes,,iy 1 "°”esumad that fat

frcm liver is utilize& duriﬁg starva\ﬁen ,‘M; :
As t}ae swimming activitias are increaaa& dur;f

‘spawning and migraticn, more alaoﬁ supply is nﬁeﬁaé anéft fn?qf**“*;

heart has to work more. It has been snewn that more catec  1-5

amines may increasa the ferce af contra °1an,aﬂﬁ%&ne yhaaphory

lase activity of the heart musclas ak mammals(ﬁayer ana ﬁbran‘

1960, ef. Weiner, 1964) S ;
1In saort we may 3uggest the follawing probaale

functions for the CGS cells of the heart of migraﬁary and non-:,  .

, migratury H. ;;isn and H. to ;. o
‘1. Their éiseharge of products in matura and spantéfishas may ¢°f

help to innrea&e ‘the ferce of ¢onceniratian af, *
supply more blsgd to the varicus argans during migratian.  : ?f

: 2. Tha catechelamimes éiscﬁargeﬁ ia mature anﬁ syent fiﬁh&s  7 .

may stimulata iipolysis and inﬁace mcailizaxiaﬁ gf fat

from liver.




