CHAPTER 9

HISTOLOGICAL STUDIES OF THE CHANGES IN THE 'CORPUSCLES er
STANNIUS OF HILSA ILISHA AND §;§§g,_gg; .

Corpuscles of Stannius are oval, often 1rregﬁi¢fiM
bodies varying in number and size, embeé&éé;; in the Post‘é 1‘191'
kidney. Stannius (1839, c.f. Gorbman, 1959) was theufirst:gaggf
deseribe the corpuscle of Stannius in the‘Btargaﬁﬁfangflgﬁﬁg; "

in the teleosts. He also considered it to be a mammalien
homologue. Their exact function still remeins a subject of
controversy. A number of studies have been reported on their
possible functions which have been ably reviewed by Chester |
Jones (1957). | | . -
Many have falled to establishe# a pituitery eentrbli .
over the corpuscles of Stannius (Pickford, 1963; Chavin, 1@58; fﬂj ;f
Rasquin and Rosenbloom, 1954; Hanke and Chester Jones, 1966).: f

Thyroid hormone has no effect on the corpuscles of -
Stannius (Nadkarni and Gorbman, 1966) but removal of the 1att$r'; {* 
has been shown to stimulate the thyroid (Esleup and Leloup- .
Hatey, 1964).

Many could not find adrenocortical steroids 1n the
corpuscles of Stannius (Ford, 19569; Phillips and Hﬂlrﬁﬁ, 1959*7 
Chester Jones et al., 1965; Hanke and Chester anes, 1966). |
Aganist these observations, it has been suggested that the

corpuscles secrete sodium-retaining steroid thus forming part o
of the adrenocortical system (Fontaine and zalaapuﬁatey,klasgi_'" '
¢.f Ogewa, 1963), That mineral corticolds like deaxy—cortigggte  




is produced by corpuscles of gold fish was sagg@sted by tgawa
(1963).
A few workers have noticed bypertrcphy of cerp
in relation with change in media (c.f. Ggawa, 1963). Raz
(1956) after studying the changes in the corpuscles ef Stann
in relation to salinity of the medium, stated that it may’
a role in osmoregulation. o
Recent experiments have led to certain eoncluﬁi¢ﬁ3§f
Varghas and Concha, (1957, c.f. Ogawa, 1963) noticed a marked
edema, decrease in plasma Na and death in about seven days due .
to removal of corpuscles. Fontaine (1964) and Chester Jenﬁa “
et al. (1965) observed deerease in concentration of seréa'ﬁas;f‘
rise in Ca and to some extent K also. These abnsrmalitieé“ean 
be corrected by extracts of corpuscles and by aldosteren§ wifh*;_g 
sodium chloride. o ‘
Chester Jones et al. (1966) Chester Jones and
Henderson (1965) and Hanke and Chester Jones (1966) suggested

the presence of a pressor substance in the corpuscles of
Stennius which réises the blood pressure of the eel, Anguilla
anguilla and the possible existance of a,reninwangicténsin,“ |

system analogus to the one existing in memmals. o
Olivereau (1965) while conducting experiments on sels
with metopirone for periods of 1-21 days, studied the histolagicgl}
alteration in the pituitary, kidney, thyroid, corpuscles of o
Stannius, interrenal glands etc and noted that adrenocortical
tissues were stimulated whereas corpuscles of Stannius wera~‘_ 

slightly activated.




With the hope that a cemparativé‘histéiégicéiy3,_
of the corpuseles of stannius of migratary H.,;;;ggg and nan~
migratory H. toll may help to shed some 11ght on their raanti‘n,f_fl
the present investigation was undertakan. To stu&y its F'ﬁ : H
role in aswcregulation, the corpuscles of H. toli drifteé n

‘the river were also studled as it may be eenaidered an aXperiﬁ
mental situation similar to transfering sea water fish ta

tonic medium.
HATERIALS,AﬂD METHODS

Living fishes were removed from the net anétéaeapit##&éTif
immediately. The posterior part of the kidney was qnickly*re&éva" “
and fixed in Bauin*s fluid. 5u was sections were cut and stainﬁd
with haematoxylin-eosin and Heidenhain azan 5tain.

OBSERVATIONS

from river:

The flat, oval corpuscles are situated on the d@rgai}:f;xi
side of the poSterior kidney. It consists of a thick £ibrous & "*;f
capsule which sarroands the cord of cells (Fig. 1). "' 

The thick capsule consist of fibraas tissue whieh 13 : .
more at both the ends (Fig. 2). Some empty spaces were diacerniew .
ble throughout the fibrous capsule. The nuclei of the capsulé : 1
were elongated, fusiform. Many capillaries with blood cells‘waréﬁfi5
also seen in the capsule. o

The cord of cells within the capsule were attached t



the capsule at both the ends. These cords véra also
both ends at the point of attachment to the capsule. The ¢

of cells ran more or less parallel to each other. At timas thsy

were found united to each other. The cells were snall and raughly .
cuboidal. Their outline was rarely visible. Empty s;;aﬂa
cords and also between cords and capsule were promineﬁt;”?hé*
blood vessels were observed at the beginning pciﬁt of tha e@;
where the latter were attached to the capsule. The mmyle of
the cells forming the cords were round in shape ana,aenhainaé
prominent nucleoli (Fig. 3). Very little, fihely granular :
chromatin material was visible. Cells at the beginning;may,have47f”

elongated nuclel and two nucleoll. Very few granules weréjsaeﬁ, ff‘

with haematoxylin-eosin staining. With azan staining, the Eraﬁﬁi
were discernible clearly. | , ;y;:_
In the cells of the central region, nuclei were ﬂ@“@i&ffﬂ
of chromatin material and cytoplasm contained feg grannlﬁs';?f
Some cells in the central zone were found lost also, 1ﬁav1gg'"‘f .
empty spaces behind. The presence of certain cells in Whiéhfﬁhg 7}i
nuclei were densely filled with chromatin material and the ‘;& 
cytoplasm appearing to be lost completely were also noticed. ;:‘5[
Some cells also showed mitotic division. :

Corpuscles of Stannius of mature H, ilisha ca tured fr1§ fi§$?{“§f:

‘The size of the corpuscle had increased. The extré§é1§ Zf
thick fibrous capsule was a remarkable feature. The capsule |
seemed to have undergone degenerative changes as many emptyr :
spaces were observed in it. The muscle fibres presented a wa#y t;?

and coarse appearance. The elongated nuclei were dev&i& mf
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Fig. 1

Fig. 3

Corpuscle of Stannius of fingerling of H. lljsha (arrow).

HE. X 63.

Corpuscle Of fingerling of H. I1llsha showing thick
capsule and cord of cells. H.E. X 400.

Corpuscle of fingerling of H. ilisha showing cord cells
with nucleus (N) and nucleolus(Nu). H.E. X 1000.
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chromatin material and seemed empty. Hany blood vessala gad’ﬁ.:f
~appeared in the fibres of the capsule. The 1ength had 1

tremendously whereas noticeable increase was obseryax

loss of nuclei and final dissolution of cells of the ¢en§ra15,_
cordzone. In the remaining regions also the unifermityfe'- .
cords was not fcunﬁ. Instead of long, parallel cards :
loops or rows of cells were observed (Fig. 4). In,3que7p‘
of these loops eosinophilic masses were noticed. The eellﬁ‘qf‘~ *

~ the apex were completely destroyed leaving behind granules,

remnants of nuclei and cytoplasm. In nuclei of the intact egli
of the cords were much enlarged and pycnotic. The ﬁuclai éf;~
these cells were devoid of chromatin but the cytoplasm was fu
of granules (Fig. 5). Generally at both the ends of the ga§$a
the cells of two- three cords were observed very close fgrmf;:
a compact mass. The outlines of the cell were not easily

discernible. The nuclei were round, enlarged and pycnotic.

Cytoplasm was full of granules. Some cells of this eemﬁact_'iﬁ .

mass near both the ends were also destroyed leaving lightly

_staining eosinophilic mass. The cords were not found in conts
with the capsule. s

In some places a few cells showed nucleus filléﬁ \
with chromatin material. In a few cells the cell membrane waS; 

observed to be broken and the cell content extruding put;

The large corpuscles were with thick capsule s&é&r



wvavy fibres. There were many lacunae observed in the fibﬁﬁﬁsf*
capsule. In the middle région of the capsule due to 1argé;
elongated lacaaae the former appeared double layered. In. t 
central region of the corpuscle the cords of cells exhibifad
-~ most profound degenerative changes. Here eosinophilicfwg
mass was observed, A few wandering nuclei densely fill&ﬁ 
chromatin material and alsc abnormally enlarged’aﬁél’&"
of chromatin were observed (Fig. 6). At samé[placé§ 1 th
region, the cells with nuclei were neticed clumped togethﬁr
without showing definite cell boundaries and in this mass many o .
lacunae were also visible. The nuclei of such mass were of o
irregular shape and pyenotic. .
As mentioned in the earlier case, the cords near si’tﬁé
end come very close, forming group of cells.(Fig. 7). This gréﬁﬁ"
was seen detached from the capsule, These cells showed ov#l‘Vﬁ
nuclei devoid of chromatin. The cell boundaries were not éisti_,
Blood vessels were observed in this regilon. |
When stained witguggain, the granules were visible
with sharp contrast. They were dist®ibuted evenly in the
cytoplasm of the intact cells.
Corpuscles of Stannius of immature H. i : Ar
More than one small corpuscles were asti&éd. Tﬁ_
capsule was thick and compact (Fig. 8). Both the ends were aleng_
ated than the central lumen. A few blood vessels were noticed in 7   
the thick capsular region. The nucli of the fibrous capsule _‘,; 7*:”

were normal.




Fig. 4.
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Fig. 4

Fig. 5 Fig. 6

Corpuscle of mature H. ilisha. Note wavy cords. H.E.
X 63.

Corpuscle of mature H. Ilisha. Cord cells with empty
nuclei and cytoplasm full of granules. H.E. X 630.
Central region of corpuscle of spent H. ilisha’
shoving degenerative changes. H.E. X 630.
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The internal‘structure differeé{fre& theffingerling |
of H.ilisha. The cords of cells were not running parallel. At
both the ends the cells of the cords were arranged in'gi 3
from which cords separated running towards the 1uman.;
near the capsule showed nuclei devoid of chromatin mater
and cytoplasm full of granules whereas the nuclei ef‘¢§i  
The

central region, at some places, showed amorphoasfeasiggp

away from the capsule were fudlof chromatin material.

mass. (Fig.9).

The corpuscle of stannius of immature E ‘g;; showed
the same charactefistics af immature H. ilisha.

Two to three elongated corpuscles were noted. (Fiﬁ;fi@

In somec specimens the muscle fibres of the capsules were faaai

‘shrunk. A pronounced blood supply in loose, shrunk muscle at
both the ends of capsule was observed. A few muscle fibre#*ag*

ared wavy and distorted. Lacunae were also seen at several plﬁée -

in the capsule. Some nuclei were devold of chromatin materialk_"
whereas some were densely filled with chromatin. In a few ﬁnclf
nucleolus was also discernible. The cells of the cords fa?miﬁg

compact mass near both ends of capsule were normal. ‘he eyto-

plasm showed granules. Their nuclei were round and eentraller
placed. However, a few cells of the cell cord aegn,tthéayﬁﬁi_
Showed the,pyenntic, alongateé:nﬁelai placed towards the 339~ "
sule side of the cell. In the central zone the distorted,

,braxen cells formed a mass (Fig.ll). Most of the cells of this

group exhibited pycnotic nuclei wheroas a few showed nuelsi

',deaply stained with haamatoxylin. (Fig*la).
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Fig. 7
Pig. 8 Fig. 9
Fig. Corpuscle of spent H. illsha showing cord cells forming
a mass (arrow) near the apex. H.E. 63.

Fig. 8. Corpuscle of immature H. illsha . H.E. X 250.
Fig. 9. Central region of corpuscle of immature H. illsha
showing eosinophilic mass (arrow). H.E. X 630.
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Fig. 10

Fig. 11 Fig. 12

Fig. 10. Elongated, thick walled corpuscle of mature H. toll.
H. E. X 63.

Fig. 11. Corpuscle of mature H. toll showing cord cells
forming a mass in the central region. HE. X 63.
Fig. 12. Same as fig. 11. H.E. X 630.



The structure of the capsule was as noticed in the

mature H. &gl; In addition, it showed more wavy muscle fibra“
causing many more lacunae in the capsule. The muscle fibr&a -

were less eosinophilic. &t such places nuci&i were devi@ﬁfatzy
chromatin material, extremely enlarged and 1rregular in shapt‘i

The capsule appeared to have shrunk and in the eemrag_-.

both the sides had come very close to each other (Fig,i;
Arcdund the capsule many blood vessels were observed filled
with red blood corpuscles. On both the ends of capsule many
blood captllaries were present. V‘ .
The cells in tha from of braken cords at either enﬁ

; ware very few, and were with oval nnclei centaining fina ehre

vjaad cytoplasmfhowing many granules The dataeheﬂ groep of c911 :

mass near either end showed varied conditions Cell massas,gitk,.

irregular nuclei, pycnotic nuclei, nuclei densely filled witﬁf'f
chromatin, small nuclei without cell boundary and cytoplasm, o
clumps of destroyed cell mass wero all grouped together (Fig,, 4f;Q
14). The central zone was completely empty and devoid of any -

mass. This might be due to complete destruction of cord gells.

DISCUSSION

Krishnamurthy (19647 in his studies on the ehanggs’
in the corpuscles of Stannius of Colisa sp. reported three .
stages‘of activity. Sigilarly different stages of‘aétivgtygha3f  .
:i"“sm found in H. ilisha and H. tolli of different stggegféf




Fig.
Fig.

13.

14.

Corpuscle of drifted H.

Corpuscle of drifted H.

toll. H.E. X 63.

toll showing degeneration.

Note enlarged, pycnotic nuclei and eosinophilic
(arrow) mass. H.E. X 630.
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maturity.

~ The histological eksgrvatxonssén the corpusale&f"'
Stannius of fingerlings, iﬁ&atﬁre, méﬁaré*ana'spén%*ﬁié
H. i1lisha and immature, mature and spent ngngmigratbryf
reveals that as maturity is attained the’deganeratiﬁé‘chang
in the corpuscles of Stannius advances. These findings carr;
borates the observaticns of Nadkarni and Gorbman (19686) whe;
have noted degeneration of the central part of the earpuk
of Stannius in some spawning salmon. |
Several workers have proved the éhange‘inftﬁafblééd:
electrolyte composition after removing the corpuscles of ‘,
Stannius (Fontaine, 19643 Chester Jonasig&‘gg,iﬁiéﬁégﬁ?#égkak'
and Concha, 195, cf. Ogava, 1963) and that the elsctrolyte

balance could be restored by extracts of corpuscles, Thiﬁ" “
| suggests the functionsl significance of corpnscles of
Stannius in maintaining the eleetrslyta bﬁlance in the ehang“
environment of different salinity. Thus the,active eerpuaeleaw ; 

in the fingerlings of H. 1lisha which is rcturning to sea frem ;L

complete fresh water 1is highly significant. The increaseﬁ acti, ;
vity of corpuscles in fingerling is evident by the mitotic
division of the cells noticed.Thus it may be presumed that

corpuscles of Stannius acts as an endocrine‘glanﬁ,vforaiﬁgﬁf

part of & syatem eeatr°111”5jth’&é1°c?’51¥ta content of hﬁﬁé‘ﬂ,,%
The increased activity of the corﬁuscles in the fingerligg also
suggest that they probably help in the physiological Prepafﬁ"f"
tion for migration, supporting the hypothesiskaﬁvhnceajgy'Ql “?'
Fontaine and Lopez (1965). ~ -




~ balance i.e. prevent the outgoing ioms of Na, K ate. In 031 it»

The degenerative changes viz, partiai 1935 of aéﬁt
zone of cprpuscle cords, pycnot1c~nucleifaf ¢ells,and'¢m§tyf~
cytoplasm of cells, in case af'migrating H. ilisha indirgéﬁiéff;~
supports that blood electrolyte campasitién may control thi7
activity of cerpuscle of Stannius as snggestaa by Hanke anﬁ
Chester Jones (1966) Hanke and Chastar Jones (1966) domensn
trated signifiwant histologieal changes in the eel by ksaping
the fishes in éiatilled water and saaﬁatar.~ | ,

If Ogawa's (1963) views are cansidprga, 1t~e$éf
stated that as more corticoids art»esséhtiﬁl,,sécrctiaﬁ is,;,
increased and hence hypertrophy of corpuscle cells noticaé ih[:,f
mature fishes. , ‘;.,‘

Driftdng H. toli is suddenly traaafé?réé;té ﬁh§€
tomed hypotonic medium and the fish mast maintain;eleetrolyt’

has been observed by Chester Jones et al. (1965) that strass
and struggling causes the loss of Na ranally and extraranal_wi‘
Thus the problem of maintaining the ﬁglzetrelyte balance for -
H. toli drifting becomes manifold (because the drifting of

H. toli accompanied by stress due to sudden change in environ-

ment). The destruction of corpuscles indicate the relative
exhaustive socration after an initial attampt of hyparactive

sacretion to retain outgoing Na, in. raspanse to the need ta

keep blood electrolyte level,



