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ABSTRACT

The present study was carried out to study the ahthgills histopathology in the freshwater fistha@ina punctatus which
is exposed to bacterial infestation. Different bsthological changes were observed in fish org#tistopathological
changes in skin and gills observed microscopicsiigwed increased degrees of damage in the tisauamrielation with
the concentration of polluted toxic substances avblin and gills of control groups exhibited a natrarchitecture. The
seasonal variation of skin and gill pathology ofaBha punctatus was carried out from two lakes ofagarthy and
Bhandam in Warangal, Telangana, India during thenthe of Decmber to February 2019. For the histophdabical
studies of skin and gill were collected processed stained with Azan. Histologically the Channa giatus of two lakes
of fishes were more affected in winter months. ifilwestigated organs of Murrels were exhibited sabaormalities
during winter however mild hyperplasia, haemorrhapartial loss of secondary gill lamellae, markeadahypertrophy
was observed. Several pathological changes likerosex; fungal granuloma, protozoan and cyst, vaatioh,
melanomacrophase, haemorrhage, hypertrophy, hyasipland clubbing were recorded in all the investégl organs.

Large bacterial colony and protozoan cyst were obese in the secondary gill lamellae of Channa panhc.
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INTRODUCTION

Histopathology refers to the branch of pathologyctvideals with the diagnosis of tissue. Even todiggease manifestations
based on histological sections stained with differgtains form the most important tool in diseasgmbsis. (Dutta, 1996).
Histopathology is able to evaluate the early effectd the responses to diseases. Environmentaisfactd poor water quality
resulting from increased pollution due to effluetitecharge and pathogen transfer appear to bepastant underlying cause of
epizootics. EUS is one of the most destructiveadise among freshwater as well as brackish wateisfiscies in the Asian
Pacific region (Muthu Ramakrishnan et al., 2015k Present study purposes at a preliminary expdorati the possible sources
of Aeromonas hydropyhyla, Staphylococcus aureusntiay result in infection of Channa punctatus. &fwe, the study of
bacterial and parasitic infections causing red disase (bacterial hemorrhagic septicemia) onGhanna fish of commercial
importance has been considered. The objectiveegrsent study is to elucidate the structuralrdefg of skin and gills of the
freshwater fishes caused by Aeromonas hydroph#phStococcus aureus species. The epizootic uleerajindrome (EUS)
resulted in Channa spp, Puntius spp,Anabas spothied indigenous fish species being seriously ftecExternal parasites

infection of the skin and gill is a common problefiish health under aquaculture farming conditigBs R. Das et., al 2018).
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This work applied on Channa punctatus to investigaime bacteria causes’ skin ulceration. Skinase mirror
to the health state of the fish, since some pat@gétack the skin not only due to surface contation but also due to
invasion by pathogenic microorganisms. Some ofeheghogens that isolated from the skin and giCianna punctatus

are Aeromonas sp, Pseudomonas sp. Red spot disesabeen recorded as the most common disease.

Histopathological analysis of the skin and gillsfpunctatus were performed to detect the pohuitopact of
an environmental contamination and bacterial indectSo that the gills can be used as efficientibaicator. Fish gills
function as both respiratory and excretory orgdwssically they consist of a network of capillarietere blood is
separated from the surrounding water by only onevorlayers of cells. Proliferation of epithelisdgue, and later the loss
of surface by the clubbing and fusing of lamellagpair respiration and the excretion of nitrogenwaste materials, and
disturb osmotic balance. Because these changessativaffect the health of fish, the prevention d@rehtment of gill

diseases are important in fish culture.
MATERIAL AND METHODS

The specimens were deeply anaesthetized by immergio 5 ml/L aqueous solution of ethylene glycofraphenylether.
After dissection of fishes, sample tissues of skil gills were carefully removed and small pieceseapreserved in
fixatives. Tissues of skin and gills were preser#edBouin’s, Zenker’s, Susa, Carnoy and Formal {Datcstandard
fixatives as per protocols. The infected fishesendentified by red spots on their body, excessusgecretions, damaged
and sluggishness. The Microbial investigation wagied out in different infected parts were sepatafrom fish of
Channa punctatus namely, skin and gills. The battericroorganisms such as Aeromonas hydropilap!8timcoccus
aureus, determined in above the organs. (Figure2) @ontrol and infected Channa punctatus.

Figure 2: Infected Channa Punctatus.

Processing for Histopathological Investigations
Samples of skin and gills tissues were taken ofikafive.
» Hydration: Washing of these tissues was done with saline ygalations as per procedures adapted.

» Dehydration: The removal of water or dehydration was done kandferring tissue into the 70 % alcohol of

sufficient quantity and then graded alcohol up@d®for one change and two changes of absolutdalco

» Clearing: The clearing of tissues was done by subjectimgdtearing agent i.e. xylene.

NAAS Rating: 3.00 — Articles can be sentaditor@impactjournals.us




Histopathological Changes in the Skin and Gills of @hna Punctatus Due to Bacterical Infestation 3L
Causes Epizootic Ulcerative Syndrome (EUS)

» Embedding and Impregnating: The impregnation agent used was paraffin waxt filitated easy penetration

into the tissue without causing structural damagkwithout much shrinkageor crystal formation.

» Trimming: The embedded block containing tissue was furthiemied such that only one tissue is subject for

cutting into sections.

e Mounting of the Block: An iron blocks of 30 mm/was used to hold the blatkhe correct angle and in position

for cutting.
»  Section Cutting: The block containing tissue was cut at 5Sumthickmveigh the help of a microtome.

* Floating out and Mounting of Sections:The cutting sections were allowed to float in dexdath so as to avoid
wrinkles. Further it is also seen that the cutisestwere adhered to the slides firmly and in atrjgpsition. The

slide was given an egg albumin coating before mffjxthe sections over it.

e Staining the Slides with Azan and Mounting:The stained sections were observed under lightostope and

microphotographs were taken for pathological obeons.
RESULTS
Histopathology of Skin

Histological, morbid fish often exhibit epidermalosion infected with Aeromonas species colonizatirt minimal
associated inflammation. In Channa punctatus Iésspimlermis was wide spread over large portionshef body since
then, the infection has been diagnosed. Histopagiitdl changes of skin tissue infected with S. gitica had shown loss
of epidermis and necrotized hypodermis, musclerlap@ws inflammation with necrotic tissue debrisl dormation of
number of well developed layered granulomas sudedrby hyphae Hatai (1980) Granulomas showed Hfeibstructures
due to hyphal infection. A. laevis injected tisssitowed more or less similar symptoms as that wittpa@asitica.

Necrotized epidermis and hypodermis with granul@ustresponse of musculature.

Histological studies of tissue injected with A. @igshowed no granuloma formation in musculaturphhg was
seen in deeper layers although epidermis was degfedeand edema was observed in underlying hypaseamd
musculature, (Hatai et al.,1994 and Hussian ét(dl3). Granulomatous response due to Aphanomyéection was also
reported Qureshi et al., (2001). Histopatholog®taidies of tissue infected with A. Niger did nobshany granuloma
formation, however degenerated musculature wasedxdavith necrotized hypodermis and epidermis, (Re€hauhan et
al., 2014). The lesions had well developed grana®rthat under laid in the loss of epidermis Lesiappeared to
originate in the muscle or overlying subcutanedssue, from these spread to underlying organs. eTheas heavy
lymphocyte infiltration as well. (Ganapathy Ramagtlar et.,al 2013).

Hemorrhage was observed within the necrosis paud/lsiumber of melanin pigment of containing céléggan to
be encountered under the basement membrane ofpidermis. Damaged portion of the dermis still disoected.
Musculature was clearly observed where the mufiblers were hyalinized with prominent destructidritee nuclei. The

tissue reaction was less common where the melaneplaativation was neglected. (Figure 3 & 4).
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Histopathology of Gill

EUS infection has induced marked pathological charig fish gills architecture. The damage was seiregills of fishes
with high level of EUS infection. Shortened andbdling of ends of the secondary gill lamellae, fasaf adjacent
secondary gill lamellae and necrosis in the primarngellae were well marked. Hyperplasia and hypetty of nuclei
were also seen. Besides these changes pyknotieinuatuolization and degeneration of epithelidlscand pillar cells

and lifting of the epithelial layer from the secanglamellae were also observed.

Bacterial gill disease is the most lethal of theategories, are discussed here. In the preseny, diyderplasia
and hypertrophy of the epithelial cells, epithelidiing, lamellar disorganization, lamellar anesny, rupture of the
lamellar epithelium, rupture of pillar cells andcnesis were observed due to EUS infection. Similjpe of pathological
changes was observed by many researchers on bhaed fungal toxicity. De Silva and Samayawardhé2@02)
observed irregular appearance of gill lamellaerdased vacuolation in epithelial cell, lamellaridmsand complete

destruction of gill lamellae in poecilia reticula®posed to chlorpyrifos.

The damages occurred in the secondary gill lamelidie light precipitation of mucous and exfoliatedclei,
splitting of muscle fibers in the freshwater fishes@osed to acute and chronic EUS infections. Biacsnd fungi affect
the organ systems specifically during the winteassa. histopathological changes such as cellulpertypphy or
hyperplasia in the epithelial layer of primary filants and fusion of secondary lamellae. (A. A. Hatidal 2012)Severe
hyperplasia, results in the fusion of secondaryeléae frequently also results in alterations sushbod congestion,
hypertrophy of epithelial cells and lamellar disamgzation (Marina et al., 2007). Hyperplasia of #pgthelial cells and
subsequent lamellarfusion, goblet cell prolifenatis well as the migration of eosinophilic granalelts (EGCs) to gills of
fishes infected with these parasites has beendedofMehdi Raissy and Mahsa Ansari, 2011). Thelgitiellae of the
EUS infected Channa punctatus showed well develepedpsulated granulomas around necrotic areaserdd, which
appeared nodular with characteristic focal (tule)cbranulomas. Laharia Reena et.,al 2020. Gilala® with degraded
epithelium and fungal hyphae encapsulated by neltipyer of fusion of some secondary lamellae was th severe
infection. In the months of October and Novembesthbthe primary and secondary gill lamellae werearsged
systematically and no significant pathological syonps were observed in the structure of gill. Howewe December,
primary gill lamellae were hypertrophied and fevodd cells were accumulated at the base of secondangllae.
Inflammatory cells and mild haemorrhages were alsgerved in the primary gill lamellae during thiger period in all
farms. However, in the month of January, primafy lgmellae were severely affected followed by neatlhypertrophy
and hyperplasia and secondary gill lamellae panising (Chandra et al., 2012). (Figure. 5 & 6).
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Figure 5: Control Gill of C. Punctatus.

DISCUSSIONS

In the skin of Channa punctatus, epidermis, demmid hypodermis were partly lost and some vacounme \seen in
dermis and myotomes were arranged. Dermis and asis@re severely necrotic which created huge vasu@bserved
histological differences in channel cat fish, latak punctatus (Rafinesque), with naturally ocogrrbacteria isolated
from lesions of skin and superficial muscle andeaysc Aeromonas hydraphyla infections i.e., diffiserosis into and
several internal organs. In present study, it lentobserved that morbid fish exhibited completeasal erosion, muscle
fibers regeneration. In the regenerated muscle lbuabinost replaced by fibrosis area, severe reigeesshanges in
muscles and necrotic changes developed in mudmbesfi Hemorrhages were observed within the necarsia small

number of melanin pigment of containing cells.

The primary gill lamellae are flat leaf like strupts with a central rod like supporting axis andow of
secondary gill lamellae on each side of it. They situated laterally on either side of interbraatbeptum. The primary
gill lamellae consist of centrally placed rod likepporting axis with blood vessels on either sidee surface is covered
with simple squamous epithelial cells separatedniogous cells. Numerous blood vessels are extendedeach of the
secondary gill filaments. The blood cells of thew®lary gill lamellae have a single nucleus whifidt in appearance. A
number of cuts were also observed in secondarylagitlellae. The pillar cell nucleus showed necr@sid developed
vacuoles in the secondary gill epithelium. Therdeisdency of fusion of disorganized secondary fijdiments. The

changes reported in the gill include epitheliallipeoation, congestion of blood vessels and hyzsial.

Histopathological changes in the gill of Labeo tahivere reported (Vijaya Lakshmi and Tilak 1996heTfish
were exposed to organophosphate pesticide mong@trago Similar changes were also observed (Kumanagfual.,1982);
(Jayantha Rao et al.,1985; (Sunita Rani and Dug19%#ak et al.,2005a) reported that chlorpyrifiosoxication in fish,
Catla catla caused dropsy, vascular degenerationgdy swelling, necrosis and other degenerativangéa in epithelial
and pillar cells of the gills. Club shaped lameltapresents progressive degeneration in the ¢iNannee et al.,2002)
stated filament cell proliferation, lamellar cefgerplasia, lamellar fusion, epithelial lifting amheurysm in the Nile

tilapia, Oreochromis niloticus under exposure gpfbsate for 96 hr.
CONCLUSIONS

The skin showed focal sloughing of the epidermishwiyperplasia and mucous cells. The dead celimddrdue to
sarcolysis. Congested and hemorrhagic dermis witkssive aggregation was observed. Morbid fishbétdd complete

mucosal erosion and necrotic changes in musclasfibdarked pathological changes in fish gill arebture were
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observed. The changes include epithelial liftinglging of tips in primary gill flaments, degenezdtsecondary lamella,

curling of secondary gill filaments, atrophy in sadary lamella and fusion of secondary gill filangermhe damage of

gills in fishes exposed to the high level of diseagas severe. Shortened and clubbing of ends ose¢hendary qill

lamellae, fusion of adjacent secondary gill lameeléand necrosis in the primary lamellae were weltked. Hyperplasia

and hypertrophy of nuclei were also seen.
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HIGHLIGHTS OF THE ARTICLE
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22.

23.

This research papper explans the Bacterial disea$€seshwater Fish of Channa punctatus
And this paper contains the histopathological stafi¢hanna punctatus

This research paper will help to fish farmers liaw control the diseases in the winter season
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