CHAPTER 6

HISTOLOGICAL CHANGES IN THE PANCREAS OF H. ILISHA AND H. IQ LI
DURING DIFFERENT PHASES OF LIFE CYCIE o

Histelogieal and physialogical studies on the g
islets of certain fishes have been E8ﬁ34 mostly in the li
decade, because the endocrine tissue 1s found separate anﬂt, ,
concentrated in a macrospic structure- the so called prineipal
islet. Various studies have shown the presence éf granular ce
like mammalian beta and alpha cslls togethar with agranuiar;__ ,
(Grosso, 1950; Falkmer, 1961; Hellerstorm et al., 19643 sivaﬁas,,
19643 Falkmer et al., 1964, '65; Bencosme g“|§;., 1965). .

The fish, H. ilisha, do not feed éuring migraticn aﬂé

'spawning¢ Remarkable changes in the lipid content of liver

(Chapter 4), subcutaneous fat depot and muscles (Joseph, 1%6?)
have been ovserved., Since pancreas plays an imgytant role in 1ipi&f
and carbohydrate metabolism, in view of the above mentioned .

‘Faraliel observations, it seemed relevemt to undertake a eamgﬂ .

arative study of the histological changes eccuring in the pancre,if
of migratory H. ilisha and nen-migratcry H. toli ding éifferaat
phases of life cycle. 5 ,

MATERIALS AND METHODS

Live fishes were decapitated immediately after remaval ;f

from net. Small pi&cas of the tissue were fixed in Bouin's fla‘




Paraffin sections of 4 n thickness were cut. The following
staining methods were used 1- Aldehyde fuchsin counterstained

with Jane E. Cason's Stain,2- Heidenhain Azan using iron-a
as mordant, 3- Chrome-Haematoxylin cauntarstaineé3w1th[?ﬁl¢,

and 4- Haematoxylin-eosin.
RESULTS

Pancreas of H. ilisha and H. toli is a éifquefgia S
present in fragments situated between pylaﬁic caecae, The ialsié_;
of iangerhans are'faunﬁ in exocrine tissue;‘ _ :

Beta cells with granules wera stzined clearly wiﬁhf‘ ““=
aldehyde fuchsin and chreﬁe~haamatexylin. ﬂowever, when beta

cells were totally degranulatsd these preeeéaras did not haly

| mach to differentiate bata cells from alpﬁa cells., ,
Using Heldenhain's Azan stain it vas possible to aisti‘
guish the two types of cells, the beta and alpha. Beta eells sl_u L
red nuclei with blutih cytoplasm when in degranulatad state. Yhawf;f
granules of beta cells were stained red. Alpha cells stained arnag {
yellow with nuclei also more or less of the same colour. o ”
Alpha cells stained reddish aftar staining tha~iale€§ e5;f
with aldehyde fuchsin and chreme;haemataxylﬁnsphléxiﬁ stainiﬁgy; ' 5
praceduras. ; , | “
Certain islets did not show staining affinity towards
any of the conventional stains described above. The nucleifstainﬁéfi
faintly. N

Pancreas of fingerl

tured from rivers




Exocrine cells were‘pclyhedralyaﬂﬂ:fnll of zymogen
granules., These cells showed central nuelei*caﬁtaining 1 ' |
finely granular chromatin and a prominent cgatral]naelaéy
Fatty tissue surrounding pancreas was absent. : :

Islets were small, showing some beta cells degranulate
~ Some islets exclusively contained either alpha or bata,celisf
Islet cells were deeply stained with Azan preeeéare, iﬁdi k
active phase (Fig. 1). \

Pancreas of 1mmature He ilisha ca'turaa fr m_sea:

Exocrine cells were compactly placaé and were f&llis
granules, Very few cells were devoid of granules. Prominent | o
round nucleus, with a nucleolus, was centrally placed. &umar@us  ff
large granulas were observed extruding aat;’the cells were
probavly diséharging.

The islets were small, compact, surrounded by exocrine tissua‘: o

(Fig. 2). Two types of islet cells could be easily distinguished, f
when stained with aldehyde fuchsin and chrame—haematoxylin.
Nucleus of beta cells was not clearly visivle with these precés;

dures of staining. However, witn azan stain beta cells showed

oval, centrally placed nuclei and large red granules. Xellcw-
orange slpha cel}s showed central, rounded 1arge nucleu&. ; .

Beta cells were very few in cémparison to alpha'ceilsJ a 
and were heavily granulated. Beta cells were situateé on the  ,‘ o
periphery of islets and 2-3 cells in the centre of the islet also;f
The remaining central area was completely filled with alpha '

cells (Fig. 3). Few islets showed such tyﬁes’ofweells.ﬁﬁaﬁain°
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Fig. 1 Fig. 2

Fig. 3

islet of fingerling of H.

A) and begta._(B) cells. n, X 63. _ _ .
. éa%creas of 1 m%ture H. éﬁﬁsha containing small islets of
Langerhans (1). Azan. X 63. ) )
Islet of immature H. 1#lisha showing deeply stained beta

(B) cells, mostly at the periphery. Aldehyde fuchsin.
X 1000.

. 1. Pancreatic ilisha showing alpha

w N



islets showed no affinity towards any stain.
H, ilisha c

Pancreas of maturi tured from sea prior to
migration: o

Exocrine cells were polyhedral with large deeply
stained granules. The basally situated round nuclei shéweﬁ
prominent nucleoli. In many cells granules were found near
the periphery. The number and size of islets had i.nereafé;eﬁ..* '' 7’r

Beta cells were with bluish cytoplasm coatainiég, *?
large but few red granules. The nuclei were faintly staiﬂeé‘7; ~

These cells were aldehyde fuchsin and chrome-haematoxylin

positive, with granules, The granules were less than these

present in immature fish as revealed by aldehyde fuchsin $taig;}1}f
ing. | .

Alpha cells were orange coloured with‘little,gran&lééf
end oval nuclei. They appear reddish after‘chré&e;haamatéxyliﬁf’
phloxin staining. The number of iipha cells was mcra than bata,
cells (Fig. 4). Islets ccntaining colourless cells, shawing -

no affinity towards any stain were also present.

Exocrine cells, most of which were devoid of granﬁié

or contained scanty granules showed central nuclei with ﬁuclaali;ﬁw
The islets showed hyperﬁrophy and hyperplasia (Fig. 53.§i

Beta cells had increased in number, being more than the i&pha .

cells, but were degranulated. Some islets showed only bgta,'

cells, These cells were spindle shaped with central, éva}:ﬁ#él” 

Alpha cells were orange yellow and larger than tha‘beta:gallg;



These cells also were mostly degranulated.,

Some islets were broken and 1slat'cells were déétfé?é&
Remaining cells of such islet were degranulated (Fig. 6). Blocd
| vessels also might have been broken as wandering blood cells .
wereVobserveﬂ. The exocrine cells were loosely arranged in

comparison with those of immature E. ilisha from sea,

The histological structure was similar to that absar?eé
in: the case of mature migrating river H. L;l&gg showing destru:
ction of islets and’ exocrine tissue (?ig. 7). In aééition, the
pancreas of syant H. ilisha shcwed small islets with cempaetly
situated cells. These could be newly formed islets (Fig. 83

-Panereas of immature H., toli captured from segx
The details observed in immaturé H. loli wera similar

to those observed in immature H. ilisha frcmfssa.,-

Pancreas of mature H. toli captured from Seas

The exocrine cells were compactly arranged, with hasal,if 
round nuclei containing chromatin, These cells showed scanty

granunles,

The islets showed mild hypertrophy (Fig. 8) than‘thé 5“‘

hypertrophy observed in the case of mature H. ;;;ggggeaptgrééj f1= i
from river., The islets were compaétly arranged., Baté and éipha4; '  
cells were more or less equal in number. Beta cells were more
degranulated than alpha cells. However, no degeneration of beta

cells or islets were observed. The structure and staining affini— ,¢

ties of beta and alpha cells were similar as observed in ather o

cases,



Fig. 6 Fig. 7

Islet of maturing H. ilisha prior to migration showing
showing large beta cells (arrow). Azan. X 1000.

Pancreas of spawning H. #lisha showing hypertrophied
islets (arrow) surroiiRded by exocrine tissue. Aldehyde-
fuchsin. X 63.

The broken islet surrounded by loosely arranged exocrine
cells of spawning H. ilisha. Islet showing remaining de-
granulated cells. Azan. X 1000.

Pancreas of spent H. ilisha showing partial destruction
of 1islets and exocrine tissue.izan. X 63.



The pancreatic structure was more or less same as
observed in the case of mature H. toli from sea.

Pancreas of drifted H, toli captured from river:

Marke& destruction of the pan@reatic tissueﬂwasQ 
most prominent feature., Most of the azﬁcrina tissé. w ,
destroyed. Cells were lost. Very often blood cells were f@nn
wandering in this tissue. Intagt cells shawed central rguna
nuclei with chromatins These celis wers aevaiﬁ of granﬁlés" 
Many lslets wera destroyed and cells were lost 1&av1ng ampty ~
space (Fig. 10). Other remaining islets were shrunk. wheraver
islet tissue was found, beta cells were degranulated and alph,,

cells were with scanté granules,
DISCUSSION

In addition to the tWG types of cells diﬁtingnish;
using the conventional staining procednres, groups of cells
were observed which showed no affinity towards any of the atain
used, These cells might be agranular cells, as observed by
Falkmer et al. (1964), rapreaenting ths young, immature form .
other islet cells. | , 

Exocrine tissue was in active state, showing calls fal

of granules, in juvenile, immature anﬁ waturing H. ilish g prier ff;

to migration. In migrating and Spawning H. 1lishs captured fram

rivar, these cells were mostly degranulated, indicating lexhaus

phase. Exocrine cells in mature and spent §.5t011, h0W@?6$,f$hQ
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Fig. 10

Fig. 8# Pancreas of spent H. illsha showing newly formed small
islets (arrow). Azan. X 63.

Fig.- 9. Pancreas of mature H. toll showing mild hypertrophy of

. islets. Azan. X 63. ) i} i}
Fig. 10. Pancreas of drifted H. toll showing destruction of islets,
(arrow) and surrounding exocrine tissue. Azan. X 63.



~ scanty granules, General degrenulation in H. ilisha might be
due to non-feeding during migrstion and spavning, aecémﬁgﬁie&,;
by hyperadrenocorticism, as obsarvé&~by:nesai (ige?).‘gxaci
cells of hyrdrocortisone treated immaturefrainbow trcg£ ' '
gairdmerii) showed degranulation (Robertson gt al., 1963
the other hand, exocrine cells in spawning ?acifié‘s§§§cn were
well granulated (Robertson and Wexler, 1960). ,

The islets in mature H. toli, migrating and Spawning f_;f
H. ilisha and also in maturing H. ilisha captured from sea prior
to migration showed hyperplasia and hypertrophy, Compared to thé ? 
immature H. ilishe in which the islets wereé small and few in -

number, the islets in mature H. ilisha were relatively largg;éhﬁ
more in number. These hypertrophy and hyperplasia might be dé&
to hyperadrenccorticism. Interrenal tissue shows hyparplgsig{xa
maturing H. ;;;ggg prior to migration, migrating ané'spaﬁﬁiﬁg;i;
H. ilisha and also mild hyperplasia in mature He toli (9&3&1
1967). Maturation is not the cause for such alterations (Rabsrt_3 f
son and Wexler, 1962), That adrenocorticism induces hypertrephyw: f
and hyperplasia has been shown by Robertson et al. (1963). -

In mature H. ilisha the peta cells had increaseﬁ iu

number than the alpha cells, Some islets showed excla&ively -
beta cells. These cells were found to be éegranﬂlated. Some
islets showed degeneration and destruction of cells. Beta cells
in mature H. toli had not increased in number when compared to

the alpha cells. These cells showed scanty granules. These altar:f;

ations in the number of beta cells as well,a$lgranulatioﬁ$:might

be due to hyperadrenocorticism. As mentioned earlier tka,%ﬁ



gland :is more active in mature fish, Similar QQSerVatiensfaf
degranulation and degerneration of beta cells have been ms
some of the steel-head trout examined by Robertson and Wex
(1961). Hydrocortisone 4fijection in immature rainbow tro
resulted in degranulation of beta cells. In the Pacific sa
on the other hand, beta cells were typically well franulated‘
(Robertson and Wexler, 1960).
It has been shown'that teleost pituitaries praauce{umé
growth hormone (cf. Falkmer and Matty, 1966). Pituitary is in
active state in immature (stage II an& III3‘anﬁ miure sgawning~‘
H. ilisha. Interrenal tissue is also active as mentioned 33!
Thus the growth hormone (GH), ACTH and corticostergggsm;; ths

mature fish and it is known that the action of the above germ

are accentuated during starvation. Action of GH and ACTH-ad:

cortex system on carbohydrate and 1lipid metabclisﬁ“has‘baen ’
reviewed by Weil (1965). Based on the conclusions arriveﬁ at
by Weil (1965) it is reasonable to presume as follows: GH is a
lipolytie hcrmeae, initially it will increasse glucose prcdaetiqn

and uptake. GH and epinephrine-non-epinephrine also mobilise ‘
from fat depot (Chapter 4). This will alter the carbohydra B

in the animal and effect a depression of glucose uptake hg Lhe

tissues. Glucocorticoids also inhibits glucose uptake and utili-
zation. Thus GH and glucocorticoids are two principal hcrmanas
inducing inhibition of glueose uptake, the effect being fﬁrﬁn&r‘ 
accentuated by starvation. This condition is in fact esser?a& in15

the case of H. ilishs during migration and spawning. $imu1taﬁa 



‘this will result in hyperglycemia. Rise in blood glucose va:
woél@ cause the activation of the islet ce11s with iaareaéad
insulin production as evident by ﬂegranulatian and hyperplas,'n
in maturing H. ilisha prior to migration. This i$ essantial
overcome the hyperglycemia and resistanca ﬁo glucose uptak 
Total exhaution of beta cells, resulting in degeneratisn‘é1 _
has been observed in migreting and Spawning H. g;;ggg. Thiﬁ ma
be the result of prolonged GH action as evident by a very actrv
pituitary in sgawning fish tao (Besai, 1367} Falkmar and Katty
(1966) carried out experiments to find out the role of pituitary '

in blood sugar regulation in the marine teleost, Cottus s¢ rﬁf

They failed to arrive at any conclusi#e evidenca far the yrﬁw:_
or absence of any diabetogenic principle because tha GX§GriM$ﬁ%L
were performed on sick fish and secondly they eaulﬁ study anly
short time effects. | IS .

In mature H. toli the peta cells showed scantytgr&ﬁa 
and no degeneraticn. These suggest the 1@% demand for 1&&&11&;’ .
probably due to mild hyperglycemis which in turn must bave neaa=:;55
induced by mild hyperadrenocorticism as compared to mature H. 11

In spent H. ilisha the presence of new small islati
with ccmpact eells suggests the regeneration of 1slets 2hus it
might be presumea that the degeneratian of islets was dua te
excessive demand of insulin which fesults in exhaustion of call
functions, but these alterations are reversivple.

The role of alpha cells is to produce glucagon. The

latter has been considered to be a mild adipokinetic sgent 1ik 
epinephrine. Glucogon along with other lipelytic agents mas'”



"helping @onilizaticn of lipids, when the genads are &avel‘,
f;lisha griar to migratie

’ These cells are ac%ive in maturing ﬁ.
_and are ﬁagrannlated in mature spawning ﬁ.~fl*“*““““'f;
the exhaustion of alpna calls, In mature H. ,g;; al?ha"eé
showed scanty granulas indicating less ésmaﬂd far glucaga
compared to H. 111533 6f the same stage. as discussed in
chapter on liver 1ipi§s it is seen that ﬁ. toli reguires-
mopilization of 1191&3 than 1is enserved in H. ilisha.f~,‘
The marked éestruetion of paacreas in;driftsé ﬁ.,gg;;

‘captured from river could be attriﬁutsd ta strass causaé hy t

iabruﬁt change in;ﬁxternalfmediﬁm.




