CHAPTER 5

DISTRIBUTION OF CHOLINESTERASE IN THE LIVER AND STOMACH OF
‘nmmwmg g@&awnwmmmmmaumg.f |

Two main types of cholinester hydrolases, ac ety1w { “
| cholinesterase (Aﬂhﬁ) and cholinesterase (Chﬁ) have been
experimentally studied in various tissues. Histachemical‘V
studies of liver alimentary candl shoving regional d:
butions and types of enzymes are available in litgrgt”
(Gerebtzoff, 195§). Hepatic origin of plasma chE‘aaﬁ?t;T‘
of ChE in the assimilation of food have baen sagzested. ?he  
role of cholinesterases in the alimentary canal has not yat‘év
been clearly established. Various functica& like hydralysia
of acetylcholine, protection of mucosa, digestion and assiaiiﬁ%lfﬁ
tion of food, metabolism of choline etc. have been suggast@&._, _ 
Thus the vatiations in their licalizatien and the type of ‘ 
cholinesterases have remained witnent’any,ylaasibla explaaa&ff; ff
ttoms. | r “ :/‘
With the above information at hand, the liver and |
stomach of H. ilisha and H. toli were examined histochemically
for the localization of cholinesterases. In addition, the
alterations of enzymie activity, which occur in the abeva"
orgens when H. 1lisha is starving during ﬁigration and spavn-
ing were studied. Enzymic alterations were also studied iﬁ
drifted H. toli captured from river.

MATERRIALS AND METHODS

The fishes were collected from places as mantiagﬁd,yg“'V




. used for actyleholinestarase (AChE) and bgtyryl

in‘éhapter 1. Live fishes were deca’pitaﬁedyirém&ij
removal from the net. Small pieces of'tisSué werewf;

cold 16% formol saline. Gelatin blockswera preparadza

(BuChE) respectively. The method of Coupland and Holme_ ;
was followed. Ccntrol sections were treated for 30 minates   “1
with 3x10S M solution of eserine salphata solution to inhibit
the enzymes.

RESULTS

The results of the present sﬁudy are presenteﬁ~1ni“e{
three groups as follows: The chalinesterases activity and site ‘
of localization showed no difference in the mature and inmatﬁre¥‘

. ilisha and H. toll. Also all these fishes collected fram *“7 

sea are actively feeding. Hence the results are presented uneiar .

a group called sea Hilsa. The second group comprises of H. ilisha

collected from river. These represent non feeding fishes under-

geing migration and spawning. Qnﬁer the third group are presenteﬁ;f
the observations made on the drifted H. toli captared fram &
river., , . ’

The results concerning the type of ehélinastera9é5~j  1f;
and their localizations are summarized in Table I. e
SEA HILSA |
Corpus (Cardiac stomach)




AChE and BuChE were present in the epithelium
revealed by fine granular material. Bath these enzymea ‘wer
present in equal concentration. Neck cells of gastric glanﬁs_w‘
also showed equal concentrations of both enzynas as not
the epithelium (Fig. 1). The glands proper showed n@glig
(+) AChE but no BuChE sctivity. In the striated muscles
sarcoplasmic AChE activity was present in nﬂgligib:
concentration whereas BuChE showed little (+) activ w
muscular junctions showed both enzymes 1& equal mc&erata con-
centrations (Fig. 2). The blood vessels showed moderate AChE
concentration.

Pyloric stomach .

Epithelium showed slightly more of Buﬂhﬁ'activity““
than AChE, the latter showing a more or less equal 1ntensity
as observed in the epithelium of corpus of sea Hilsa. The

neek cells salso showed d€imilar concentrations of both ensyme§~  .
(Fig. 3). The glands proper showed little (+) activity of‘iﬁhﬁf‘:° 
but very less (+) activity of BuChE. The smooth muscle fiﬁraé',‘ ﬁ
of the circular muscle layer showed no cytpplasmic activity.   ' \ 
The BuChE activity was slightly greater than AChE atraear§musa   jg
cular junctions (Fig. 4). The intensity was more or less same

as at endplates in corpus of sea'§;;gg.'In the subepithelial
connective tissue the cholinergic nerve fibres‘an§ p1axuse3

showed maximum intensity of BuChE (Fig. 5). AChE aetiv;tyiwas |
1ittle less than BuChE. '

Liver ‘
In the liver, in all the fishes studied ACHE and
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Fig. 2 Fig. 3

Fig. 1. Corpus of sea Hilsa showing AChE activity in the epithe-
lium and neck cells . X 63

Fig. 2. Corpus of sea Hilsa showing AChE activity at neuro-
muscular Junctions of striated muscle fibres. X 400

Fig-3. Pyloric stomach of sea Hilsa showing AChE activity in
the epithelium, neck cells and glands. X 160



BuChE activities were revealed in the form ofyminuté‘granﬁl
localized along the sinusoids and the walls of blaadfﬁ'55éi“
In the sea fish, the AChE and BuChE activity along the
and blood vessel walls was most intense. Gelis,sarroﬁﬁ
regions showed moderate activity. Away from the bladé:Vgg 
and sinusolds the activity gradually déctaaﬁedf(?ig.~6);fkinagﬂ
nerves in the liver showed moderate AChE and Buﬂhﬁ‘aeiiviti‘in
the form of fine beaddd elongated structures (Fig. 7).

Ggrgus (Gardiac steaach)

The stomach showed differences in enzyme activity
from those observed in sea Hilsa‘

Epithelium showed AChE activity more than BuChE. Bath”*°

these enzyme reactions were much less than the one observeﬂ in

sea~Hi;sg. Same was true for enzyme activity in the neck calla"

of gastric glands. The AChE activity was little (#) whereas
BuChE was negligible (+). Glands showed distinct activity.

Sarcoplasm of striated muscles forming circular layer sbcwednfgg

very less reaction. Neuromuscular junctions showed moderat$ ,j,f

enzymic reactions both, AChE and BuChE, similar to the reagtiaas,@?

given by striated muscles in the corpus of sea Kilsa. Bload
of serosa
vessels/showed AChE activity.

Pyloric stomach | o

Epithelium and glands showed no cholinesterase g¢tiYit¥ﬁ
Neck cells of glands aheﬁ%d slightly more BuChE activity than :’ 
AChE. Both these enzymic reactlons 3h0W$G 1eas 1nt9nSitY[ﬁhﬂn'f  5
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Fig. 4. Pyloric stomach of sea Hllsa showing AChE activity at
neuromuscular junctions of smooth muscle fibres. X 160

Fig. 6. Pyloric stomach of sea Hllsa showing AChE activity

in nerve Ffibres in subepithelial connective tissue.
X 160

Fig. 6. Liver of sea Hilsa showing AChE activity around
sinusoids and blood vessels. X 63



those observed in the pyloric stomach of sea Hilsa. No cyt

mic activity was noticed in smooth muscles of the circulsr m

layer. BuChE€ in the nerves in this muscle layer was ahseu
as AChE activity was moderate showing similar reaction'
by the smooth muscles of the pyloric stomach of sea Hil
Blood vessels showed AChE and BuChE activity. |

In the liver of river E. ilisha and drifted.
the localization and intensity of reactions for AChE éﬁé Eﬁé§ﬁf
were similar to that of sea fish. However, the enzyme aetiviﬁ
was‘eamparafively more restrictéd to the immndiata regioﬁ "   |
surrounding the blood vessel and sinusoids (Fig. 10). Avay fé¢a if:
the blood vessels the activity éeereaséd‘mére‘rapialy tha&"i%i -
was observed in the liver of sea Hilsa. Secondly the chalias__ﬁ -

ases actlvity was totally absent in the nerves.

DRIFTED H. TOLI
Corpus (Cardisc stomach) o
Only the neck cells and neuromuscular jangtiﬂaafshé“

moderate activity comparable to sea Hilss.
Pyloric stomach
In case of the pyloric stomach, a few bleoﬁ veﬁsela
of serosa showed AChE activity and a little BuChE activity.y&ll
the other layers showed no reactions for either of the‘ﬁhﬂliﬂy‘k:i
esterases (Figs. 8 and 9).
Liver ,
The liver of drifted H. toli SE®WBd ﬁimilar rasultS‘

as noted in the case of river H. ilis g



. ?3&1&. I. Histechamieal observations an the»ghdlinastgrQSQ_

in the stomach.

t '

Stage Region Incubat- Epithe- Glands Neck
B ion time 1lium cells
AChE 38 +++
Corpus
SEA BuChi 38 +++
Lo AChE 38 e+
' Pylo-
- riec  BuChi 38 B e
AChE 40 ++
. Corpus
%Iggi BuChi 40 +
Tﬁ:ﬁﬁa AChE a2 -
ric BuChB 42 -
e ENREEIESREES SR —
AChE 42 - -
‘ Corpus
DRIFT- BuChE 42 - -
ED H.
TOLT AChE 42 - -
i Pylo-
ric BuChE 42 - -

CY- Cytoplasmic. NMJ- Neuromuscular junctions.

The intensity of staining is denoted by '+' signs.



Fig.

Fig.
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Fig. 7

Fig. 8

Liver of sea Hilsa showing AChE activity iIn the nerves
in form of fine beaded structures. X 400

Pyloric stomach of drifted H. toll. Note the absence
of cholinesterases in the epithelium and glands. X 63
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Fig. 9

Fig. 10

Fig. 9. Pyloric stomach of drifted H. toll.Note the absence of
cholinesterases in the smooth muscle layer. X 63

Fig. 10. Liver of river H* ilisha showing AChE activity around
sinusoids and blood vessels. X 400



DISCUSSION

The morphological structure of the*nerve*enﬂ1a§ 7ﬁ  he
striated muscles of the stomach was similar to the multip

nerve endings in the lateral red muscle of the same fish,‘J ~:
ilisha (Joseph, 1967). This type of nerve endings have baén .
described by Bone (1966) as "en grappe" type in the red musclas *'q
of dogfish. Barets (1961) referred to such type of nerve anﬁf* _
as "termination distribuee™. Only sea Hilsa showed little saree»;qf
plasmic activity in the striated muscle. ﬂe eyteplasmic cholin-
esterase activity was discernible in smooth muscles whereas aarva
fibres which course through this muscular layer showed AChﬁ and
BuChE activity only in sea Hilsa and river H. ilisha. Gerebtzoff
(1959), on the other hand, has reported the presence of 1ntansa[fff
cholinesterase activity in smooth muscles of the stomach. Also .

he could not detect nerve fibre in the smooth muscles in . o

guinea-pig and rat. o
Epithelium of sea Hilsa showed moderate AChE and BﬁGhE,,&
activity, which showed a decrease in the river g.,;;;ggg<when'»fﬁz*

the fish is starving. In guinea-pig and rat no such activity o

has been reported by Ger&btzoft (1959). L
In the sea Hilsa, the glands showed very less activity -

of AChE and in the river H. ilisha the activity was complagelyg , 3

absent. Gerebtzoff (1959) could notice the activity ih chief

gland cells of guinea-plig but not in the gland cells 1nuthé‘,,“ :

glandular part of the stomach of rat. Neck cells in Hilsa shﬁﬁaé  ?

moderate reaction for AChE and BuChE. Such reports are not



available in other animals studied by various workers, Tﬁug
epithelium and neck cells showed both AChE and BuChE activit
besides localization of both enzymes in nerves. Gerebtzoff (195
found only cholinesterase activity in the epithalium af i
and glands of stomach except rabbit. XKoelle g; al. (1953)
AChE activity in the above sites. Thus it seems that thare
a specles difference in the localization and type of enzyass.
As mentioned in chapter 2 there is a marked atra'
and degeneratien of the alimentary canal of H. ilishs &ﬁringf¢ ‘
migration and spawning, when it is not feeding. Parallel alﬁer—1:§
ations showing reduction of enzymic activity has also been -
observed. These reduction of activity was noticed in epith&liﬁm{
and neck cells of glands. Neuromuscular junctions in m33é1e5;5f  §
however, showed no reduction of enzyme activity. o
Marked destructive changes in the alimentary eaﬁaiyfii;i
of drifted H. toli captured from river are also reflacted 1m~'~z |

the enzymic activity. Only the neck cells of glands aaﬁ neﬁre- .

muscular 3uactions in the corpus showed moderate AChE activity.’ ;

From the results obtained by various workers on

cholinesterases in the alimentary canal it is evident tha#‘f -
great variability in the activity, localization and type of
enzymes exist. This has been reviewed by Gerebtzbff (19S§5'f
and Svensmark (1965). The present study could not add any'k
conclusive proof as far as the role of cholinesterases 1§'tﬁe,,li?
alimentary canal is concerned. -

The localization of cholinesterases in liver alnng'

the sinusoids and blood vessels finds support in the work~qf  " n




Rogister (1956), who has found a mixture of ChE abd AChE in %h@f
liver of a teleost fish,Uranocscopus scaber. In othet tgeyﬁaiécs
Anguills vulggris and Scyllium caniculs, on the other han&, he‘?
could not find any histochemical localization of chalinesteraags
In the starving H. ilisha from river, the difference noted was
that enzymic activity is more restricted mostly to the regi
immediately surrounding blood vessels, In feeéing from
to

say resembles the peripheric and centrolobular lacalizatiénSf

sea, the activity was comparatively more spreaded. This Sﬁw

of enzymes in mouse feeding asctively and mouse in 1ng}tien
tespectively (ef. Gerebszoff, 1959), The fine nerves in the
liver showed enzymic activity only in sea Hilsa. Ban (19653

has shown the nerve fibres in relation to bile praductioﬁ

in rebbit 1liver and suggested hypothalamic influence upon
hepatic enzymes of a neural nature rather than huueral‘ 3';.f f 'ﬁ 
in river is starving and hence it can be assumed that no bil&;:
is preoduced. Degenerative alterations were observed in liver  " :

(Chapter 3). These might be the possible reasons for the gbsgﬁcg;yii
of enzymic activity in nerves in the liver of river H. Ll$£§§§ff  ﬁ

Speculations regarding the rdle of cholinesterases 12 ‘11
the liver are many. Hepatic origin of plgsma chalinastarase . o
has been suggested. Assimilstion of food also has been eonsid&raé
(as reviewed by Gerebtzoff, 1959). Cholinesterase may play a ”
role in fat metabolism which is actively taking place in the
liver, in feeding as well as starving fish (Chapter 4). This
speculation is based on the report of Clitherow et al. (1@633:

who reports that "possibly enzyme acts by inactivating butyry



ehomm wmcn migh‘h be syntbesized by the aholin
fram butyryl coenzyme A femed :'m the eeurse oi' f
bolism". ' |




