CHAPTER 8
HISTOLOGICAL CEANGES IN THE KIDNEY OF HILSA ILISHA AND
HILSA TOLI DURING DIFFERENT PHASES OF LIFE CYCIE

The migratory fishes have ta*faee severe ehaﬂ&##

the environment. When in sesa, they have to gainf“free"jﬁi
prevent loss of water and have to eliminahe,exceSs‘bf,sa  
When they are in freshwater, being iﬁ hypotenic madia,;fj
to control flooding out of salts and maintain concentra
body fluids. To overcome all probloms a highly elaborate phy,ie
logical mechanism 1s necessary. . :

The kidney function viz. regulation of watar,‘saéiﬁﬁ_[ff
and potassium is known to be controlled by the a&renocerﬁiéai -ff 
hormones (Holmes, 1957, c¢f. Gorbmen, 1959; Chester Jones, 1958) f;
Hyperactivity of adrenmocortical tissue brings about the f" '

ative alterations in the kidney and other organs (Baﬁert,ﬁ
1963). ”

It has been suggested that neurohypophyseal pfiﬁéiﬁi&ﬁ; 
like icthyotocin and 8-arginine-vasotocin, the occurrence of
whicb'h;s been well confirmed in the teleost pituitaries, may
alsa be invelved in governing water excretien and esmaregulatioa§ 
(Sawyer, 1960, 1963; Carlson and Holmes, 1962; Heller and
Bentley, 1964). Maetz (1963) studied the affect‘of'icthyotmein, -
vasotocin and hypophyseal extracts of fishes Pollachius and .

‘Carassius on the kidney of fish Carassius auratus. He found tﬁst7 
these cause an increase in renal loss of electrolytes through

kidney, whereas stimulation of sodium influx through gill#‘k&@*yﬁ”



observed.,

The haamopaeitie tissue 1is also notieea in the‘V .
kidney of the fishes along with the adreneccrtiaal anﬁ chromaffin:
tissues by several workers (Pickford and ktz, 195?- Bern and .
Nendi, 1964 ; Nendi, 1962). o o ,

The kidney and gills are the~1mp0rtag§]§rggﬁs ¢gn¢§rﬁ®é;
with the regulation of ions and water*in'the‘body. Dnriagfdig‘

tion, due to the change in the external medium, the functional
activity of the kidney must be playing an importamt role in
maintaining the ionic balance. It was therefore thought'inta;; ;g f
esting to study the histological alterations in the kidney

during the various phases of life cy&le of the migratory ﬁ‘.;f‘{'E 18
and non-migratory H. toli. The chenges in the haamapéitic tissue

were also studied.

Sinee‘the changes undergone by the pituitary;aﬁ
adrenocortical tissue during various phases in the same fish, ;
have also been studied simultaneously by Desai (1967) an

attempt is made here to discuss the ki&ney«pituitary—aﬁrenncerﬁicgg

tissue interactions.
MATERIALS AND METHODS

The li#é fishes were ramcvadffrca the net‘and,deea@1~m,; 
tated immediately. The head kidney was removed and[fixéd in ” 'k  
Bouins fluid. 5-6 u paraffin sections were cut and stained with -
Eaamatoxylin«aesin, Masson's trichrome, Heidenhain azan stain :
and Aldehyde fuchsin. '




OBSERVATIONS

The gieﬁerulus as well asfthe'Bcwma§?é éapsﬁi§Q,; -
appeared normal. The tubules were unifarmJ'Tha,aells-Serég"
seliéiy packed with each other and were filled with granu1§s‘,f,
- Their nuclei were comparatively large, roundﬂandfaéntained   f;
1ittle chromatin material. The wall of the arteries shéwéﬁ} ﬁ‘
distinet layers and the lumen waré'océaSSionﬁin'filladfwiﬁhg;
blood cells; In general the‘entire7kiéﬁey tiséﬁ@;#ﬁs‘uﬁifﬁrﬁ  “ ,  ;
and compact. L

Haemopoitic tissue exhibited deeply stained cells
with nuclei cantaining very little chromatin material.

In almost all respects, the;micrcscopiﬁ‘sitﬁét@?ﬁf":
resembled the kidney of fingerling described above. The gié& 
was normal (Fig. 1), their nuclei were filled with finely
granular material, and were comparatively larga in size. The’ M ‘:i
cells of the tubule were compactly placed and their big nuclei
were with finely granular chromatin (Fig. 2) Many granulas |

were noticed in the cells of the tubules.

The cells of the haamcpaeitic tissne wﬂre campact
Their nuclei were filled with finely granular chromatin and
stained deeply with haematoxylin. Many stages of mitotic,f
divisions were noticed snggesting~multiplication of the cells
(and an increased activity of the haemopoeitic tissue. The

cytoplasm was more densely stained than that of tubule'eeilg,  ‘
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Fig. 1

Fig. 2

Fig. 1. Kidney of immature H. Illlsha showing normal glomerulil.

HE. X 1000
Fig. 2. Kidney of immature H. ilisha showing normal tubule cells

full of granules. HE. X 400



_ The walls of the arteries showed normal layers
‘distinetly.

A hegining of degenrative changes 1n the kiénay were .
noticed in some of the above mentioned fishes examined. ?hesa  [
alterations become more pronounced in mature H. ilisha captured?

from river,

 mature ’:H ; ; ;
The entire structure sppeared to be somewhat loose
with increased intercellular spaces, The%glomerﬁlii SBQwﬁd;véria

stages of degeneration. The deposition of collagen was 9Vidéﬁ£7:

by the presence of eosinophilic masses. The presence of ﬁleeé

cells in the glomerulii were also noticed. Some glomerulii ware ’f7

disrupted and a few appeared enlarged cempletely fill;ng*th“«

‘Bowman's capsule. Their nuclei were enlargéd,'gf7i?régﬁ‘
and were densely filled with~chramatin"Degeneraticn'aﬁéT° 
of capillaries of the glomerulus were also noticed in 3em ,‘
fishes. A mass of hyaline like material was observed in a few
cases which may be the result of progressive degeneratien.

Degenerative changes such as loss of eytoplasm;afH f 1‘”'

tubule cells, pronounced vacuolization and marked tubulaf"

degeneration were noticed in the tubules also. All the calls ‘;j'"~

of the tubule were filled with numerous granules. At several
places the loss and disappearance of entire cells were also ‘
observed. In some fishes scattered blood cells were observed o

throughout the entire region.




A tremendous increase in the haemép@aiti¢,t;is&afﬂa$f

observed. The cells had increased in number'anéfsize énéftﬁ§5 j,f  d

intﬂreellularfSpages were prominent. The nu@iei warek1aréa 
with chromatin materisl. Different stages of mitotic divisi
:were observed, | ‘ ’ 

A number of arteries in the kidnay exhibitad tﬁe
glbegimming of arteriosclerosis and a few showed advanced
‘or arteriosclerosis. When stained with aldehyde fnch3 i, ;
Kassan*s trichrome, the depositian of cellagen was claarly

;neticeable. The tunica intima had increased in size and often ,:‘f7 

showed disruption.

The degenerative changes noticed in the mature
migrating H. ilisha were more pronounced in spent H.:;;ggag}

The entire kidney tissue showed pronocunced éisruption s

disintograted cell masses with or without nnclei and a lars
number of empty spaces. More affinity for eesin~stain1ﬂggwasjff -
noticed. Many blood vessels and wandering blood cells were
‘noticed throughout the kidney.

| Glomerulii exhibited more pronounced dagenerativa o

~changes than those noticed in mature migrating H, 111_&& 3t

several places disintegration of glamerulii, shrinkage of tha;
glomerulii (Fig. 3) and enormous proliferatian of capillaries .
of glomerulus were noticed. |

The degeneration of the tubules was also prominﬁht;’“
Necrosis of;t&ﬁ&le cells exposing the cytoplasm to lumen and_    

to parenchyma‘éf'the kidﬁey~was~éiscernible (F1g. 4). Thé}iﬁﬁ
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Fig. 3

Fig. 4

Fig. 3. Kidney of spent H. illsha showing shrunk glomerulus
with thickened Bowman’s capsule. HE. X 1000

Fig. 4. Kidney of spent H. ilisha showing tubular necrosis

(arrows). HE. X 400



cells were not compsctly placed and the nuclei were densely
filled with chromatin material. .

The arteflies showed an advanced stage af arteriaselasf .

rosis. Some arteries were found to be broken alse.

The cells of the haemopoeitic tissue were leasaly
packed and shrunken. Some cells were destroyed or broken.,?hg;f
cells were less eosinophilic than the tubule cells. Tha:"

exhibited varied conditions, some were shrunk, some di:

and some pycnotic.

The structure was normal and was similar to that of

immature H. ilisha captured from sea.

Kidney

The degree of degenerative changes such as tubﬁlar~, ‘
necrosis, glomerulosclerosis, arteriosclerosis, éegenaratia"'

and shrinkage were of very mild type when compared with thesa

ilisha and drifted matnre . _
. toli. The haemopoeitic tissue did not show any remarkable s
difference from that of drifted H. toli. It was more ¢°m§a¢§13y'f; 
arranged than mature migrating H. ilisha. o

observed in migrating mature H

The entire mass appeared somewhat loose. The ﬁegaﬁer§;3ff
tive changes noted in the spent migratory H. illggg‘were~: - .
observed here, but they were at a very low level. Glomerulo-
sclerosis and tubular deégeneration were noticed frequentiy '

and in more intensity than in mature

H. toli captured from sea.



A marked glomerulsr and tubular degeneration was

quite evident in the kidney of lmmature ﬁrifté&~§ '§g11~;f 7Ef
glomerulii were found to be shrunk (Fig. 5) ﬁeganerata& or  - *
destroyed. The tubules showed abnormal, abrapt changas., astly
the cells were devoid of cytoplasm. Nuclei of saxa‘tuhuleacoils
were shrunk and of irregular shape. In-samé cells thay~w0r§  .
,extremely enlarged almost £illing the ontire tubula call ,
a few intact tubule cells the nuclei were pyenetic. Some tubu s
were completely broken (Figs.~6,7) : -

The haemopoeitic tissue was intact and showed no

remarkable changes.

The structure was very sixilar,téfthat“af‘thagé:;fxaa 
,~1mmature;g;fggli“dascribed above. The‘intensity~ef‘degénéfﬁﬁi-,
ehangas rexsinad the same but in additien_artarieacltr0s1£ §§$ i
noticed in some of the major arteries. |  “  .
The haemopoeitic tissue had 1ncreaan& considerably in ‘
size occupying the major part of the head kidney' The cells wort

loosely arranged giving rise to 1ntorcc11ular~spacos.
DISCUSSION

In the maturing fish prior to migration, beginning,éf'}ifﬁ
degenerative changes in the kidney was evident. In the maxaré-, ”

anﬁ‘syawning H. 1lisha the degenerative changes in glemernlii‘éﬁ

tubules 11kefglaaeruloscler931s, thickening of Bowman's eﬁysﬁié,
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Fig.

Fig.

5.

Fig. 6 Fig. 7

Kidney of drifted immature H. toli showing shrunk
glomerulus and tubular necrosis. HE. X 400

Kidney of drifted mature H. toli showing tubular and

glomerular degeneration. Note that some tubule cells
are normal (arrow). HE. X 400

Kidney of drifted immature H. toll showing tubular
degeneration. HE. X 1000
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vaanaliﬁatioﬁ and loss of cytoplasm of'tuhﬁlefcélls‘#éfj;

In spent H. ilisha, the changes were pronouneeﬁ, Simila

*thcagh of a very mild éegrea and less frequent, were observed

in non-migratory mature H. toli also. ?he general &eteriaration

‘wnnld seem to be due to the effects of hyperaérenncorﬁictsa anﬁ ‘7 7
aging. Hyperaérenccorticism is more pronounced in migratory
H. ilisha than non-migratory H. toli (Besai, 1@67) From this
1t may be presumed that high cencantratien of certicestersiésk
prevail in the blood of H. jilisha, bringing about charact&ristic'g; 
pronounced histological changes than 1n ‘H. toll. Robertson gg glﬁffi
(1963) administered corticostercid hormone in immature trau@, :‘,} 
Salmo gairdnerii, and found the deteriorative changes in~ﬁhe ~wk”:£

‘kidney from first week onwards after administration of hermene

They concluded that histological changes are due to high eencann,
tration of cortisone and hydrocortiscne in bload, The mild and 
less frequent degenerative changes observed in maturs H ‘ ”
might be @ue to mild hyperadrenccorticism and aging. Rebertsan'; “
and Wexler (1962) observed that the degenerative changes in
senile castrated kokanee salmon were closely similar to Spawa?jk: .
ing salmon and suggested that the degenerative alteratiﬂns ;
might be accelerated due to spawning process. Thus sging assee
ated with hyperadrenocorticism must be bringing about alte,wﬁf7
in kidney of H. ilisha and H. toli. o
Drifted non-migratory H. toli captured from river shawe -
much pronounced degenerative changes. Such alterations ware eqaallyf

evident in mature as well as immature drifted H. toli. Normal




drifted immature H. toli showed abrupt and marked det

immature H. toll never showed any alterations. However, tk

alterations. The deteriorative changes observed in drif
H. toli were also more marked than ana~n9rmallygtinds ﬁ
H. toli. Thus it would seem that the alterations are in

of the maturity and aging. The abrupt marked deteriorét,?§7g
changes must be due to sudden change of external media_tﬁf
the fish is not prepared. Chester Sonesfggfgl'(19687ﬁavefsﬁg
the role of hydrocortisone and cortisone in electralyte
metabolism. In H. ilisha the hyperplasia of adrenocortical tissua

prior to migration prepares the fish for tolerance of changes

in media. Corticosterolids also helps to withstand against stres
as shown by Bonta (1965) in the case of rat. Thus the absenaa‘
or excess of corticosteroids will bring about éeteriorativn
alterations 1n tissues and organs. The alteratisns ebservaﬁ 1n
kidney of drifted H. toli must be due to failure of adreaacj t
tissue to secrete the required amount of corticosteroids. The
adrenocortical tissue showed complete destruction in drifted

H. toli of both stages, i.e. immature and mature (Desai,*l@ﬁ?);; "

The adrenocortical tissue must have been exerted to its maxim
to cope up with the funetional demands to supply cortlceste‘
to withstand stress due to drifting and also to maintain bé;
of various ions in the body. The inability of the adrenocerti ’
tissue to meet the functional demands must have branght'aﬁaﬁt,' .

an exhaustion and an eventual disruption of the tissue.,

Heller and Bentley (1963) reviewing the work of several




V~"authars saggestad that the neurohypephys

the elaetrolyte ‘balance vithia the bsdy threngh the;k ém

1discharge of nsurcseeratory material frem neureaeeret

in tha neurohypaphysis 1n fingarling ef,ﬁ 1li§h§ ret rn
sea, in mature H.‘iljggg prior to migration fren 'sea t
and in spent H. ilisha returning to sea (lasai, 1967)
enabling these fishes to maintain eleetrelyte balance7in "e

altogether different in salinity; Absaﬁca of s&ch et
secretion in drifted 3911 (Desai, 156?) mnstyhk br' g g
about the extensive slterations observed in the kidney.
The increase in haemepoeitie tissus,1n,&ature §;,1;;§h§
and H. toli may be correlated with the iﬂcreasefin~déman"""‘
blood cells with ‘higher metabelic activities whieh aaeam“ ny

ataration anﬁ migratian.



