CHAPTER 10

HISTOLOGICAL STUDIES OF THE ULTIMOHRANCHIAL BODY OF HILSA ILISH
~ AND HILSA TQLI |

Since the beginning of the nineteenth éeatary‘tﬁ
ultimobranchial bodies, epithelial deriéatives of the éhaxyax
were studied in all the classes of vertebrates except thé i6@H
chordates and cyclostomes.(Rasquin and Rosenbloom, 1954& 1:;
ed by Van Dyke, 1959; Sehe, 1960, '65). In fishes, Giacomini
(1908, ef. Van Dyke, 1959) found that the ultimobTanchial body

consisted of a granular substance mixed with degenerated nclai.
Watzka (1933, ef. Van Dyke, 1959) noted thyroid 11ke callﬁié k
both elasmobranches and teleosts. After a long interval,\ h
(1960) applied techniques of radicautography to settle tné:_:
 contra&ictory results obtained by seversal workers aﬁ&feaaé'tqu
the conclusién that ultimobranchial bodies of teleosts sndf'f;
amphibians neither metabolize nor store iodine and that tﬁig'““
structure can in no way be considered the thyroid gland. He
also demonstrated that after thyroidectomy these bodies did not
show hypertrophy. On the other hand, Van ﬁyka§(1959) savera1 ;‘”f
experiments suggested that in mammals the &ltimabranchial body
may be under the control of thyrotregiﬁ or ﬁhyreié gland.,~,¢ n

So far no attempt has been made to staéy the chaﬁgas‘
taking place in the ultimobranchial bodies of migratory fishes,, f
The present investigation was undertaken with a view to throw

some light on the histologicsal cnanges and the sectatary antiviti



of the ultimobranchial bodies in relation to the'cﬁangas;ia‘f5 “
salinity, changes in neuroendocrine system and degenerative
changes of ali&éntary canal and other wisceral organs. ?ﬁé
in ultimobranchial body of migratory (anadremou$) » ilisha an
non-migratory H. toli during different phases of life cycl&
were studted,

MATERIAL AND METHODS

Live fishes.from the net were taken end sacrificed .
immediately. The entire oesophageal region was taken éut, éﬁt~~

opened and fixed in Bouin's fixative., Sections of § p.wer$5¢n§;7'

and stained with haematoxylin-eosin and Eeiééﬁhain azanjs%gia,;f

The ultimobranchial body of the fingerling was situateﬁ

in the connective tissues, ventrolateral to the oesophagus anﬁ is“ .
surrounded by little fatty tissue. It has a conical form an&ythe
pointed end is supplied with many blood vessels (Fig. 1). Thef'irﬂff
~ entire gland was covered by a thick capsule consisting ofﬁﬁﬁsala;‘nv
fibres. The fibres were running parallel to éaehﬁothar,aﬁﬁkﬁa
solidly packed. The nuclei of tﬁis"regidn were spindle shage&*aﬁ,:__
were well stained with haematoxylin. These fibres in pointe&iéﬁﬁ ’?;
surround - a major vessel. The main gland was divided into ﬁéo‘ o

 »?3§10ns. The first region occupies appreximataly~3%4tﬁ;cf'£§eg  ‘ 




entire gland. This region was made of fibres arranged in the
form of a net work and empty spaces were seen. The muscle fibres

or the septa which divided this gland were more eosinophilic.f53r**

Nuclei of the cells of this region were very small and eva1  Y'

shape (Fig. 2). Except for the nuclei the second region was

similar to the other in histological structure. The nacléi‘afffﬂ
the cells were densaly stained with haematoxylin and were big
in size (Fig. 3) They were oval shaped. They were 1&&&&&* ‘w
fine chromatin material. A few follicles which were partial
filled with fain% eosinophilic homogenous nonagraaular eolloi ,
| were 8180 observed in theiwicinity of the capsular region (Fig._n
4), Many capillaries were observed in this region. e .
aThe ultimehranchial body of immature H. ilisha freg se :17&

The entire gland had ehaaged iﬂta an oval struc%ar
(Fig. 5) and was surrounded by 1oosely arranged muscle fi%r&sg;
The outer wall of oesophagus also covered it. The ca@sule'¥g$  
not so thick as observed in the fingerling. The nuclei of*tﬁéj[,

capsule were spiudle shaped. The fibres of the capsule were

loosely arranged. In some regions, the fibres had formed wgwy
mass having empty spaces. Also they were found brsken at ﬁany;, .
places, leaving nuclei scattered and wandering. A mass of fatjf fff
cells was also seen surrounding the ultimobranchial bod"

vessels were ebsgrved on either side nf the glanﬁ The sapt

side the gland divided the latter into three zones (Fig. 6).
These zones were not observed clearly in the fingerling. $be

small syncitial walled follicleﬂware scattered throughoat~thef  ,‘f

~ gland. Majority of the follicles were small. A few fillicles sh



Fig.l.
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Fig. 1 Fig. 2

Fig. 3 Fig. 4

Ultimobranchial body (Ub) of fingerling of H. Ililsba on the
lateral side of the oesophagus. HE. X 63.

U.b. of fingerling showing fibres forming net work, small
nuclei and empty spaces. Azan. X 1000.

U.b. of fingerling showing large, deeply stained nuclei.
Azan. X 1000.

Follicles, near capsule in U.b. of fingerling, partially
filled with colloid. Azan. X 1000.
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5fjfollic1es were found throughout the gland and the éiffereﬁt

an eosinophilic colloid which took brilliant red colour wﬁén‘$_ﬁ
ed with Heidenhain azan stain (Fig. 7). Very rarely a foliiélé

or two showed aniline blue positive colloid giving blue colour.

from river: |
The perfect oval shape was nat retainea;‘a veryith'
layer of capsule persisted (Fig. 8)« The mﬁscls Eibres affihe
capsule were arranged very loose and at man? places they;ﬁé ’
" observed to be broken leaving empty spaces. The nuclei efft
? ;mas¢le fibres retained thelir spindle shapﬁ and diﬁ naﬁ shew .
pycnosis, but at the broken region the nuclei wera founﬁ to ba
destroyed, shranken and scattered in empty spaces. . :
The gland appeared to be active, Many felliclss e£ 

yyfsﬁéll size alongwith bigger follicles were observed. Tbese

‘Zones as observed in immature H. ilisha captured from sea wf‘
not so clearly visible. When stained with Hsidenhain ‘azan at
the colloid in smaller and big folliclas toox up a,brilliant red
colour giving a hamogenaus appearance tc it. In a few of tha
fbiggar follicles, the collold took up bluish ecolour too. when ” 
stained with haematoxylin-eosin, the colloid in the smaller‘anl
a few big follicles showed more affinity for eosin whereas ‘the
remaining bigger follicles shqwgd;faint egsinystain;ngtg'
follicles véry,littls quantity of colloid was’obsefve& (Fig. 2)
Here the colloid was found to be shrunk and a few:grasnlqéfwéré‘ 5i
‘also seen. Some of the follicles were shrunk and ﬁ@re deVﬁiﬁ;cf ””ﬁ

~ colloid. The septa dividing the gland was very thin and broken
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Fig. 5

Fig. 6 Fig. 7
Fig.5. U.B. (arrow) of immature H. ilisha. Azan. X 63.

Fig.6. U.B. of immature H. ilisha showing septa (arrow) dividing

the body into three regions showing follicles.
C- capsule. Azan. X 400.

Fig.7. A few bigger follicles in U.B. of immature H. ilisha
showing colloid. Azan. X 1000.



at many places probably due to overactivity of the folliales;g  :

Summing up, the follicles had increased'in,uumberfaﬁj
size as compared to those of immature H. ilisha §a§tarad fram i 
sea and possess;d a greater amount of homogenous colloid.:itlié 
evident that during maturity and migration the follicles of the
ultimobranchial body showed characteristic~changas in struﬁiﬁ 3
which indicate secretory activity. A few smaller~(threef£’ f
ultimobranchail bodies were also seen in the,viciﬁity éf}t e
main gland the follicles of which were full ¢f'ééilai&.jfh,_;
bodies were similar in structrue to the main gland and showed

similar secretory activity.

&nrin remi rati ns
e The shape of the ultimobranchial body vas similar to

that bf spawning mature H. ilisha. The capsule had bacoma:ﬁeh
tively thick (Fig. 10). The muscle fibres of the capsnle‘ﬁerg;i
loosely arranged and were found to be shrunk at some places. ’
They were wavy 1in appearance and due to shrinkage empty space$f7;fﬁff
were also seen. In such places nuclei were faand,scattere&; s§pa—~ _ 
rated from cytoplasm. Otherwise the nuclei retained the s&iﬁ&i
shape and also showed chromatin material. HaweVQr,;in,semeirﬁéién7
the nuclei were enlarged and shﬁweﬁjpyeﬁosis;”The*sepﬁsjﬁﬁy‘
a continuation of the surrounding capsule were found to penetraf’
deep inside the gland proper and divide the gland 1nto € to 8
small areas (Fig. 10). The septa were similar in nature to the ‘

 capsu1e and were very much thickened in spent H. ilisha in campmmw

“arison with those of H. ilisha of various stages descriﬁaé abo



The nuclei of the muscle fibres of the septa were large 15"
size and also showed pycnosis. | :
In the gland proper the follicles had'shrunk and a
few smaller follicles had appeared. Scattered ameng fellieles,
big nucleil stained brilliant red with HqgeZnhan azan stain war&

seen. The larger follicles, when stained with Ekidanhain azan

stain, showed the presence of a bluish colloid shifted to,eaa[‘
side of the follicle, A few shrunk follicles, with a wavy‘ o
‘cular wall contained a slightly pinxish gramular cclloid,‘;
to one side (Fig. 11). The smaller follicles also contained
colloid. However, many follicles vere found to be completely .
devoid of colloid or granular mass, |
B Two to four small ultimibranchial baaies were als
"ebserved in the near viscinity of the main gland (Fig. 1@);
These smaller bodies had a distinct thick capsule similar‘
the one surrounding the main ultimcbranchialfgland.’Theseg
‘capsules showed a wavy appearance and loosening of fibres.
Small follicles without colloid were fournd in the majority;éiﬁgf
these bodies. A few of the follicles showed shrumk and grmul k
mass within (Fig. 12). |
All the glands were found to be surrauﬁéed by ﬁhe'

fatty mass at this stage also. Gn«tha wﬁale;it;may%be"aan
that the glands were in an axhaust phase. "  .
The ultimsbranchial body of non-migratory immature H. tali ,: "
ﬁgtage II—III} frgm sea:

The entire gland was oval shaped, covered bn an outa
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Fig. 8 Fig. 9

Fig. 10 Fig. 11

Fig.8. KzBnhofymgiure H. 1llsha. Note capsular degeneration.

Fig.-9. U.B of mature H. ilisha showing a few follicles with
little shrunk colloid. Azan. X 1000.

Fig.-10. U*B of spent H. ilisha . Note (i) the thick capsule
(i1) septa dividing the gland into small areas (iil)
two new small bodies (arrow). Azan.X63.

Fig. 11.U.B of spent H. ilisha showing shrunk follicles with

colloid shifted to ohe side. Azan. X 1000.



the muscle fibres were more or less loosely arranged. At

very few places the muscle fibres were seen broken and seme
regions only showed wavy nature of muscles. The nuclei of the:;*”
muscle cells were spindle shaped. The septa penetrated deep

inside the gland dividing the latter into three zones. Small

follicles with syncitial walls were observed. In a few of7the‘ 
follicles a homogenous ecosinophilic colloid which took up é ra
colour when stained with Heidenhain azan stain was abserved.;"j
Rarely, in very large follicles aniline blue positive, blue
coloured colloid was visible., |

Fagty’mass of cells was also found surrgunaingythe~;}f 
ultimobranchial body. Many blood vessels were also $een &t§5“
' this region. In short, ultimobranchisl body of the non-migrat
immature H. toli was similar in all respects to that cf'zaigire tor
immgture H. ilisha captured from sea.

Ihe ultimobranchial body of mature H, toli captured fro§_3§551“ k

The ultimobranchial hody was similar to that ef'm
migratory H ilisha captured from river during spawning. ?ha ‘
capsule was thin layered, consisting of Iaosely arranged muscla .
fibres. They were found broken at manyjplages leavingkth&%nuelei;iun
scattered. The nuclei were §p1nélessha§edpan& fiiléd-with fip 1;
granular chromatin material. Theg were found shrunk where muscle
fibres were destroyed. The division of the g&aad was notfprdmia "k

nent as the septase were not thick.

The main gland exhibited an active phase. Many 1argq



follicles were filled with homogenous calloid,~s£a1ning bﬁii
ant red with Heidenhain azan stain. Small follicles wereﬂalsg
observed with the colloid staining‘brilliaﬁt~raﬁ with He
hain azan stain. A few follicles showed aniline blue pcsiti
shrunk colloid whereas some showed pinkish colloid with gran 1'
In haematoxylin-eosin staining the colloid showed varied 80 :m
philic nature, In smaller folliclesand in many af the 1‘:’0 k
follicles the ealloid was strongly eosinophilia whereas

rest it was less eosinophilic.

~ Ihe ultimobranchial‘bod of spent H, toll ca‘turaa from 333:5
The ultimobranchial bcdy almast in all respecﬁs res m-
- bled that of spent H. 1lisha captared from river. The sntira

with haematoxylin. Musecle fibres were found to be dastréyeé ﬁ
their nuclei shrunk and scattered in empty spaces. Some t;mgg‘;
the nuclei were loosely attached to the remnants of éestréyeé   
muscle fibres, , :
The aepta was found to penetrata &sep inside t{i;
proper and divide the gland into 7-8 zones. The entire alt
branchial bcdy was conical in shape and the pcinted regioﬁ was
supplied with blood vessels. The inner divided zones waré shrun§ i:
‘anﬁ separated from the septa,dividing the gland. The musale ,



fibres were found broken at many places. The nuclei waréfjékj*
and scattered throughout the gland. o

The follicles of the gland were filled with homog
colloid shifted to one end. It stained blue with Heidenh,ﬂ;
and faint pink with eosin. Some follicles showed clear, easin*
ophilic, homogenous colloid., However, many of the folliclassvﬁre
shrunk and devoid of colloid. |

Three to four smaller ultimobranchial bodies were\i

observed near the main gland. These ultimobrancial bo&ies res_
bled the main gland in structure and staining affinities,

Ths‘ultimebranehial body of drifted H. téliyé& tﬁred'frem riv¢"

The capsile surrounding the main gland was ‘thick walled;;

censisting of very loosely arranged muscle fibres brckea at

many places (Fig.13) and leaving the nuclei scattered in,em" 
spaces, The nuclei were spindle shaped. The inner septal few
was represented by empty spaces in meny places (Fig. 143, whera
ocasional remnents of destroyed muscle fibres were often obsar   L

The entire gland appeared shrunk, as if detached from

the capsule., The staining affinity forfhaematoxylin-eosiﬁ  é§if;
well as Heidenhain azan was much less. The majority of the

follicles appeared to be devoid of colloid, loose and sbruak

In a few follicles faint pink granular celloié was seen (Fig. 15} ‘
when stained with Heidenhain azan stain. Surrounﬁing the major
gland there were three to four small glands with the cap$ale
showing the seme type of degenerative changes as that of the

major gland. When stained with Heidenhain azan stain, small
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Fig. 12

Fig. 13

Fig. 12. Small U.B of spent H._Ilisha showinq thick capsule
and a few follicles with shrunk colloid (arrow)

Azan. X 400.

Fife. 13. U.B of drifted H. toli. Note broken capsule and small
additional bodies (arrow)e Azan. X 63.
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Fig. 15

Fig. 14. U.B of drifted H. toll showing degenerative changes.
Note capsule wall and gland showing empty spaces.
Azan. X 400.

Fig. 15. U.B of drifted H. toll showing follicles as described
in the text. Note enlarged nuclei. Azan. X 630.



follicles showed uniform red colloi&.ywher1érgérvfelli 1
loose and contained granular red colléiégfshiftéé‘ta
the follicle. However, some of the larg@r~féilicles:
genous aniline blue positive colloid shifted to one eﬁ‘

follicle,
DISCUSSION

In mammals and reptilas, the altimobranchialf
appears to be under control of thyroid gland. Vean ﬁyke (1959
showed that thyrotropine as well as thyroid gland itself exerted
an influence on ultimobranchial gland, and Sﬁggﬁsted that thi:
gland may act as growth centre in mammals, Fggert (1938;’cf,
Van Dyke, 1959) noted an increase in the activity of ultimo-
branchial glanﬁ‘in reptiles when the animals were given T
injections in the absence of thyr oid tissue. Eﬁwever, in,,
fishes it is knawa that thyroid gland never comes in contact
with ultimobranchial gland &s in mammals and it is @stabl
that ultimebranchial gland does not metabolise or store gﬂaiu;f
and is not influenced by hypophysectomy or thyroidactcmy” ti
(Sehe, 1960). Tt is obvious, therefore, that in fishes, the
ultimobranchial gland may not be regulated by thyrotropin or“‘
thyroid gland.

It is interesting to note in the present stuﬁy the
secretory activity of ultimobranchial gland was found to ha'&z
maximum whenever the thyroid activity was at its peak eg. ﬁat’ e
~migratory. H. ;w and mature non—migratory §, m;_ captm‘aé‘:

from sea. Similarly when the activity &f the thyroid gland |



regressed,the ultimobranchial gland also shqwadﬁa ée¢r3ag’ .
activity eg. spent H. ilisha and spant‘n¢n‘m1grategY §’ff
It may also be mentioned here that thefﬁenﬁmigratory7g  
thyroid exhibited a goitorous condition (Desai, 1967) whe
into iocdine deficient river waters. The ultimobramchial bsdy ef
the same fishes showed pronounced degenerative changes. ‘The
degenerative changes of ultimobranchial body may be ¢¢ﬁ$1§£réag
to be due to the inability of the gland to cope up with the
functional demands, o

The above observations suggest a possible relatiqn&

ship between the activities of the thyroid and the ultimahraachiéﬂf
glands. However, since other factors like stress due tofstarva;, f7

tion, maturity and changes in salinity etc, alsc play~an7iﬁ§gr"°' 

ant role in bringing about morphological and n@areendgarina ff
changes, it is difficult to say that only thyroid glaﬂd exsrts

its influence over the ultimobranchial body.

The present studies also 5hcw _that along with age,*P
the secretory activity of the ultimobranchial gland also ehangss.
During maturity the secretory activity was observed to be at ’
its peak eg. mature H. ilisha and H. toli. In the spent the
secretory activity was regressed as revealed by‘%he~degen3rative.ﬁg
changes described. In the fingerling, there ara very few fell
showing secretory activity. From thase ohservations it may ba
concluded that the activity of the ultimobranchial gland is re1a  dﬂ
to the growth of the animal. Eggert (1938, cf. Van Dyke, 1959) |
also showed that in reptiles the ultimobranchial body shawaé;a

progressive change from a cord like to a well va&cularisa&,aﬁd*



thyroié 1ike follicles @nring grcwth Th“‘ ,
lend snpport to Van ﬁykes(l@ﬁﬁ} ebservaﬁionsaﬁhat,t ‘

branchial glanﬁ may act as a growth eantre.,




