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ABSTRACT

Various fats in the diets were mixed to assess imgiact on the cellular structures of ovarian tiss of threatened
Asian catfish (Clarias batrachus). Six treatmentstsd (FISOL, BETAL, SOYAL, LINOL, MIXOL, SATOL and
NATFO) with 10% dietary fat containing Fish oil, Iltav, Soybean oil, Linseed oil, Mixed oil (i.e. taning in
1:1:1:1 ratio of Fish oil, Tallow, Soybean oil, lsaed oil), Vegetable oil and minced chicken meataagral food
were used as F1,F2,F3,F4,F5,F6 and F7 respectivedgh having three replications, and stocked @ig® with
initial av. wt. 55.83_+ 3.14g in plastic pools(300cap.).The fishes were fed vigorously for 12-vgewlkth
formulated diets and after the termination of ekpent, the ovaries of 3 fishes from each treatnvesrte excised
and processed for routine histological assessmeiivarian tissues under light microscopy. The esnf all the
fishes fed different experimental diets had alnsirstilar cellular architecture of the ovarian tissiexcept some
more granulation and dense cytoplasm which indidtdbet the addition of 10% fats as these ingrediemére not
harmful to the fish. It was inferred that additiof various fats has a significant positive impattthe ovarian
tissues in this species and linseed oil, soybebdmmra mixed oil could be safely used for better/amd better
follicular growth and development of ovarian tissue
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INTRODUCTION

The Asian catfis{Clarias batrachus)s a premium freshwater fish of the south-east Asid Indian sub-continent
as well. They are in very high demand as food @isk to their good flavor and medicinal values. Th#ishes
fishes diets are rich in proteins and lipids at tinee of attaining maturity which need to be sigxglthrough
artificial diets when reared in captivity. Indiashlig potential source for the production of cheamed easily
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available plant sources e.g. oil cakes etc. whiehrich in essential fatty acids and can be usea source of lipid
in carnivorous fish diet not only for growth purpssbut also for ovary development through inclusibthese rich
ingredients in the diet. Agro-based by-productess bil cakes etc. can be used as source of lipid EPA. Thus,
composition of plant origin fatty acids, as goodie@ of HUFA, can be used for carnivore fishesitiatr as a
replacement of animal lipid source. In many studiasdietary supplementation fat in feed had begorted on
changes in various tissues@farias batrachudike liver [1], kidney[2], intestine [3]. Similarlythe cellular changes
in various organs like liver [4], kidney [5], intése [6], gill[7], in Channa striatusOn feeding various lipids in the
diet the fatty acid profile ofChanna striatu8] and Clarias batrachuf®] had been reported. The growth
performances, survival on adding the various lipicChanna striatuggrow-out and fingerling [10,11] an@larias
batrachu$l2] also been well reported. Srivastasaal [13] had on the impact of live and artificialeti on
Breeding and Larval Rearing of Asian Catfi€harias batrachus

The development of ovarian tissues and maturatiahis cat fish initiate with the development ofagan follicles
as an aggregate of epithelial cells and ova. TfaBeles start as mother cells or, oogonia, whigtle generated in
the germinal epithelium wall. The epithelial callso grow as the ovum grows and are detached femh ether by

a thickening of hyaline capsule. These are maimcsofor feeding/ nourishing the ovum and secrethrgyyolk to
ova. In many other species, several stages of anasnbe exhibited in different stages of developnatrihe same
time. The basic data on dietary requirements ofientt components such as protein etc. is a presgqui
requirement for the feed formulation of balanceeldféor the fish especially during pre-breeding saasSarowaat

al. [14] and have reported the effects of differemtslion growth and survival @&. striatus Influence of dietary
lipid/protein ratio requirement has been reporte®i striatus[15]. Dayalet al[16] have reported the impact of
dietary fats on the development of ovarian tissaféShanna striatusThe present study was taken up to evaluate the
impact of dietary lipids on the ovarian growth Hilizing various agro-based dietary lipid ingredieby the Asian
catfish Clarias batrachusAlthough time-consuming and expensive, histolagyconsidered the most precise
technique, and is a powerful technique for the watbn of fish maturity stages [17,18].The param&destudy was
the estimation of changes in histology of ovary.

MATERIALS AND METHODS

Feed Preparation and Feeding

Six treatments diets with 10% dietary fat (FISOLETBAL, SOYAL, LINOL, MIXOL, SATOL and NATFO )
containing Fish oil, Tallow, Soybean oil, Linseet] Mixed oil (i.e. containing in 1:1:1:1 ratio dfish oil, tallow,
Soybean oil, Linseed oil), Vegetable oil and minchicken meat as natural food were used as FIFE2%4, F5,
F6 and F7 respectively (Table-1), each having thepcations, and stocking @ 20 fish per pool.

Fish rearing

Clarias batrachugq av. weight 55.83 + 3.14 g) were hatchery bretlaional Bureau of Fish Genetic Resources
(NBFGR), Lucknow and reared in the wet laboratditye fishes were acclimated to laboratory conditions 1500

L capacity Fibre Reinforced Plastic (FRP) tankdfag on crushed/crumbled pelleted feed containingramum of
500 g per kg crude protein for one week. Furthishefls were accustomed to aerated, 300 L capacsfiplpools
with two - thirds filled with bore well water anabeered with plastic covers. Four hundred twentyplRate 3 X
Feed 7 X Fish 30) fishes were randomly sampleddistdbuted into twenty-one plastic pools contagnabout 200

L of water. During the experiment, the fishes wiaik twice a day at 10:00 and 17:00 hoaaldibitum

Histological study

After 12-weeks of feeding trials with seven feednbinations (Table-1), the fishes were sacrificelde Dvary from
control(F7,NATFO) and experimental fishes (feedhwilifferent fats (F1 to F6) were excised and fixedd %
formaldehyde and processed by standard histologgcainiques ([19] i.e., kept in aqueous Bouin'dffior 24-hr
and washed for 8-hr in running tap water. The osgaere routinely processed (dehydrated in ethaenés
embedded in paraffin, serially sectioned g}. 8ections of the ovary tissue were stained witterddatoxylin and
Eosin (HE). Histological slides were observed untéroscope (Labomed, Model :Digi 2) for assessnudrihe
maturity condition.
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Table: 1 Ingredients composition (w/w) of feeds fo€larias batrachus

Feed F-1 F-2 F-3 F-4 F-5 F-6 F-7
Ingredients FISOL | BETAL |[SOYOL |LINOL |MIXOL $ATOL NATFO
Soybean meal 35.0 35.0 35.0 35.0 35.0 35.0 -
Starch Soluble 29.0 29.0 29.0 29.0 29.0 29.0 -
Casein 19.5 19.5 19.5 19.5 19.5 19.5 -
Carboxy Methyl Cellulose 2.0 2.0 2.0 2.0 2.0 2.0 -
Papain 0.5 0.5 0.5 0.5 0.5 0.5 -
Vitamin & Mineral Mix. 4.0 4.0 4.0 4.0 4.0 4.0 -
Fish Oil 10.0 - - - 2.5 - -
Tallow - 10.0 - - 25 - -
Soybean Oil - - 10.0 - 2.5 -
Linseed Oil - - - 10.0 25 - -
Saturated Oil - - - - - 10.0 -
Live Fish/ Natural Food(minced chicken meat) - - - - - - 100.0
FISOL = Fish Oil; BETAL = Tallow; SOYOL = Sadn Oil; LINOL = Linseed Oil; MIXOL = Mixed Qil (i6h Qil : Tallow :

Soybean Oil : Linseed Oil :: 1:1:1:1 w/w) ; BBL = Saturated Oil; NATFO = Natural Foc

vitamin and mineral composition (per 100 g): vitami 70,000 IU, vitamin D3 7,000 IU, vitamin E 25,mgotinamide 100 mg, cobalt 15 mg,

copper 120 mg, iodine 32.5 mg, iron 150 mg, magne§00 mg, manganese 150 mg, potassium 10 mgiusel&mmg, sodium 0.59 mg, sulphur

(%) 0.72, zinc 96 mg, calcium (%) 25.50, phosph@¥s12.5. From Agrivet Farm Care Division, Glax®mithKline Pharmaceuticals Limited
(Mfg. by Sunder chemicals Pvt. Ltd., Chennai).

RESULTS AND DISCUSSION

The feeds tested in this experimentation didn'tehaegative impact on survival, growth and conditamnC.
batrachus The experimental feeds had an impact on ovargition. The H/E sections of ovary of control fistdf
with natural feedstuffs (NATFO, F7) showed normathitecture of ovarian tissue with normal folliclesd
granulation in cells (Fig 1). F-1, fed fishes shogvfollicles with normal granulation (Fig 2,3); F£howing normal
follicles with more dense granulation(Fig 4,5); F&d fishes showing normal follicles with normaagulation and
spaces between the follicles(Fig 6,7); F-4, showmgre numbers of follicles with normal and optindZevel of
granulation(Fig 8,9); F-5, showing improvised chtustructure and increased numbers of follicleghgiranulation
and different stages of ovarian tissue(Fig 10,14 B-6, fed fishes showing increased numbers ditlies with
spaces and dense granulation (Fig 12,13). Ovaissnds ofC. batrachusfed with natural food (NATFO, F7)
showing normal follicles and cellular structure.eTtesults exhibited comparatively more changesédvarian
tissue by increasing larger numbers of follicleshwincreased granulation when fishes fed with kaseil and
mixed oil incorporated feeds. The results also leiténdl more and dense granulation of follicles whaeded with
various fats in the feed and the changes were proreunced than in control.

Fig-1. Control Ovary histology ofC. batrachus (F7) 40X (H/E)
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Fig-2. Ovary histology ofC. batrachus fed with FISOL(F1) Fig-3 Ovary histology ofC. batrachus fed with
40X (H/E) FISOL(F1) 100X (H/E)

Fig-4. Ovary histology ofC. batrachus fed with BETAL(F2) Fig-5 Ovary histology ofC. batrachus fed with
40X (H/E) BETAL(F2)100X (H/E)

Fig-6. Ovary histology ofC. batrachus fed with SOYAL(F3) Fig-7 Ovary histology ofC. batrachus fed with
40X (H/E) SOYAL(F3)100X (H/E)
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Fig-8. Ovary histology ofC. batrachus fed with LINOL Fig-9. Ovary histology ofC. batrachus fed with
(F4) 40X (H/E) LINOL(F4)100X (H/E)

Fig-10. Ovary histology ofC. batrachus fed with MIXOL(F5) Fig-110vary histology ofC. batrachus fed with
40X (H/E) MIXOL(F5)100X(H/E)

Fig-12. Ovary histology ofC. batrachus fed with SATOL(F6) Fig-13.Ovary histology ofC. batrachus fed with
40X (H/E) SATOL(F6) 100X(H/E)

Figure-1 Ovary of C. batrachugfed with Natural feed (NATFO, F7, control) showsatmal architecture of ovarian
tissue with normal follicles and granulation inls@H/E 40X).
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Figure-2 & 3 Ovary of C. batrachuded with fish oil (FESOL) ( F1) showing normalllfoles with granulation
(H/E 40X and 100X)

Figure-4 & 5 Ovary ofC. batrachuded fishes with tallow (BETAL, F-2) showing nornfallicles with more dense
granulation(H/E 40X and 100X).

Figure-6 & 7 Ovary of C. batrachusfed with soybean oil (SOYAL, F3) fed fishes showingrmal follicles with
normal granulation and spaces between the foll(idig&s 40X and 100X).

Figure-8 & 9 Ovary of C. batrachusfed with Linseed oil (LINOL, F4) showing more nummbeof follicles with
normal and optimized level of granulation(H/E 400d&l00X).

Figure-10 & 11 Ovary of C. batrachusfed with mixed (MIXOL, F5) showing improvised cdbu structure and
increased numbers of follicles with granulation difterent stages of ovarian tissue(H/E 40X andX))00

Figure-12& 13 Ovary of C. Batrachuded with saturated oil (SATOL, F6) showing incredsiumbers of follicles
with spaces and dense granulation(H/E 40X and 100X)

In all the feeding trials, the cellular featuresrgvshowing well-organized cellular structures of thvarian tissues
which exhibited that different fats used in thisearch study were not showing deleterious effediereas,
showing better and/ or rather positive to stripatigh, Clarias batrachuded at 10%inclusion. Hence, these various
dietary fat ingredients can be used either in cowtin or individually in the fish diet of this fiswhich do not
exhibit accountable changes in ovarian tissue hewewonsiderably improved granulations in the #ssu

Ovarian development in fish is classified into gewdstinct developmental stages based upon theldgstal
morphology and biochemical properties and follielger [20, 21, 22]. Kumar and Pant [23] reporteat tlan Indian
teleost showed reduction of oocyes in the ovapieseexposure to external factors. They recorded tdoas of
normal ovary, necrosis, enlarged ovarian folliclasd disrupted ova with abnormal structures. Dayal co-
workers [10, 11, 16] have reported influence ofedgnt sources of dietary lipid on the growth, fedficiency and
survival of snakehea@. striatusand reproductive performances, including cellularges in ovary of grow-out.
The ovarian morphology in the present study lodike dasically that exhibited in the baggetrarcuslabrax)24],
bullhead catfish;lctalurusne bulosy25]. Beams and Kessel[26] and Mayetal.[24] demonstrated in medium
follicles. Exogenous influence are well known taylmore regulatory roles in the reproductive perfances and
physiology of tilapia include intensity of light27-30], ambient water thermal condition [31-33]durtycles [34],
maternal body and their age[35-37], food size [BBdletary protein inclusion levels [41-47] angdidl levels [48,
49]. In many other teleosts full-grown oocytes edmtoil [50]. These oil droplets coalesce into @newo large oil
during maturation. Such neutral lipids are richuimsaturated fatty acids that, in fishes, prefeadigtiwork for
metabolic energy stores[51]. Thus, it is exhibitieat vitellogenin transports mainly lipids and ed&e fatty acids
into growing oocytes to support growth, whereastmaulipids are taken up by other stored oil foreth
supplementation for meeting the energy requiremédatisng embryogenesis. In overall, this study shbweatC.
batrachusperformed optimally on diets containing fats hasgmificant positive impact in the ovarian tissureshis
species and linseed oil, soybean oil and mixeavibil respect to ovary maturation. It can be codellithat out of
all the types of fats used in this research stthly linseed oil, soybean oil and mixed oil aresidered best as a
dietary substitution in the diets. The other faaseh shown moderate level of changes in the ovaxdamponent at
10% addition in the diet for 12-week feeding tribherefore, these fats can be used in mixed farith other fats
to reduce the feed price without effecting the gtoef C. batrachusTherefore, it is recommended that various fats
used in the present study in to the dietCofstriatuscould be used for enhanced growth and improvettiemt
utilization for the better development of ovary.eTtesults suggest that manipulation with differdigtary fat
sources in the feed has some direct relation véthular changes in the ovary &f. batrachusbrood fish. Further
studies are required to assess and quantify tike ayal/or vitellogenin contents
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