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A’!ml:mmunostimulation, before the fish is able to mount an effect
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Lucknow-226 002, IngMethodalngihis study, ontogeny of the lymphoid organs of catla wa

days post hatch (dph). For this, whole fish were fixed, processed
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Integral University,
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Introduction generated would help in deciding the ap

) ) vaccination
India ranks second in aquaculture production in the world

and freshwater aquaculture contributes over 9B ®terfiatllseancdtalethods
agquaculture production (Ayyappan, 2014; Mandal and Das,

2014). The three Indian major cabes (IMA)ArNa@mIgeohuthe present study were |
rohjtacatCatl@ )cadhad mdgahigus )mrlgdign major carp hatchery of ICAR-Natior
contribute to the extent of 70 to 75%C 6 QA€ t B O eCsthsw a b/ Kikhw. Briefly, cat
production (Ayyappan, 2014), and th'é‘)ﬁjuacr%dc%_rnesqd‘é$b'w Qvapgim, in the Chines
most popular table fishes having étigh! h@afeétiHgmb PP gMmyjeesq collected after 8-1
al, 2013). Among IMCs, catla is the fd§2eSfQrPAFihg Bl katahdggitank. The larvae
1.2 kg weight in the first year, compahéd &f 7eotidbzrbiRd 6027089 C water temp:«
attained by rohu and mrigal, respectPld sy ff€nahadobigd. thes larvae were tran
highlights the great commercial interé%’ﬂka%éllé‘qgégﬁt"u]f@ b 8th gitpcked at the der
of this species. Larval rearing is conEid@rel® 1o bekiore bhanecempgied tanks were
critical and difficult stage in aquacPilub@sgrapgidélladavightéiftered pond water
associated with a high mortality rateh@levfd WAasePadnipdB@ghroughout the rea
(Mohdat, 2000). Although, catla ha's fPuREItP dicc1fizlingn kgrtilization of the tank
the recovery rate of spawn from eg@Cicsmm@-rvd)%,_dmé$ecafs,750 kg ha groundnut
recovery of fry from spawn is only 3@likeovaghes amdgeQikggka single super phc
obtained from fry are only 30%, whici®4Y® M &MENIFI Yo heetdt W threvided at 400 an
of rohu and mrigal (Jena, 2006). Contilﬁ[]‘@tﬁss_ eFfof PR YWPe RIBV Sty from 1 to 5 ar
for the identification of nutmitadn@8SR&cdivedyirbheigafter, the larvae were fe
requirements of fish larvae in order tBiP&ASe M&ft cha)y MaYtabities30, 30 to 45 ¢
(Conceetaal 2010). However, very |ift@&PRELAdYRlytidhuling the rearing period, we
available regarding physiology of theaﬂﬁ'nfjdﬁéoévgglemKYé@g‘.eWiehrléy'n the range of
during the late larval and juvenile stag, respectively. Fish were held under r

according to the rainy season of the year.

During early life stages, fishes are epae dent on their

n
innate defence mecreamlism(SO(Sl)angwmorqga%nhliyr, ntdoog dsarr;p:)e sotfh3a(iclhar(\:j?)eh)ws:dchllle
these innate defence mechanisms do %og %P\/g%%sesvuef?ﬁcge(ggritrhg ay from 26 to 5
encounter with pathogens. This emphfraésézrigs t?}gnrkesedLygr\?géa%lesf%e euthanised wi
adequate prophylactic counter meas rri%%ingléem\é?ﬁ(;inneastipnh ar'?ste (MS-222, Sigm:
use of probiotics. However, immunos ul IR? breotoarleletjhgtfﬁsﬁa'ssmeasure,d in 10
able to mount an effective immunelarrev’sapeorl}gfe'r1 can w@%cethe nearest of 0.1 cr
tolerance resulting in lack of response (IJXI%tgeIF] stLF(SB)oUInagiqual-buffered fc;rma
(Rombetwtal 2005). Hence, it is impo{rjltnaanltSi%ekaroev\éerhved samples were dehydrat
appropriate age at which the larval irr(])%nuﬁhe %'Ttecrpe!ase Yr??gﬁl%rbform and embec
so that they can be effectively vaccgréaetl tdgl setchtqldﬁé Q_(aﬁe ars ick) were cut fre
reports describing ontogenesis of |W$?%1rtagtr|ngénl§/n?nirero Perﬁie (Leica RM 213F
organs and cells in many commercia}r!oyur?{npd069anﬁafsr§sécrl1iv&ae?se%nd air dried TheF
species likeSabmhmosgHalix, 1977), rainbowd‘?roup ?f. ised with . f I.
(&Imo ga)jrdGeace and Manning, 1985\')?,trh%%rﬁﬁ1%rnatc'anr'PS.e W'dt Series a&éy ez\?l’:
Cyprinus ¢RBrpis) and Evenson, 1999?4%“%n?sgrr\?vgnrazrxi%eérnm:nnent?osnlwr;u(nted)i.n DPX
species like AtGadusoclhda)d sea bgs§i ht microspco y

. pe (Olympus BX 53, Jap
(DicentrarchuqdFbdkfrBe)tersen, 2005),hil33 I8¢ S0 aical observations
information is a@aaidalfBeurersh and Rangana?ﬁ%n, 9 ’

2008). Though, the basic developmental patterig®f tekegaat fbSBci$ssion

similar but direct comparison between species is difficult due to

several biological factors, particularly Irhake pfdeehingtiedy/ythymus anlage fir
developmental s=tta.gé300@gteThereforedpieanaimeodorso-anterior part of the gill ca:
this study was to describe the ontopkayymdelylmephiochd | bugmamext to the gill arche
(thymus, kidney and spleen) in catia pbeotioh ¢Pigveda®ipnadl similar superficia
histology technique during larval devepopmeahtin Tothenfopmaitt enof fish (Grace a
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P. Arya @ntdgeny of lymphoid organs in catla 153

the brachial cavity occupying thymus at 5 dph; (C) Higher magnification of undifferentia
stained lymphocytes (arrows) at 8 dph. Please note many of lymphocytes are seen outside
and darkly stained zones (arrows) at 11 dph; (F) Higher magnification of 11 dph thymus sF
(G) Paired thymus (arrows) on both sides of head above the gills at 23 dph and (H) Hass
heads) at 26 dph. GC-gill chamber; GL-gills and YS-yolk sac.
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Fig. Bistological structure of kidney development in catla: (A) Renal tubules (arrow) at d«
Undifferentiated cells (asterisk) around renal tubules (arrow) at 5 dph; (C) Many erythroi
(D) Kidney with many smaller and darkly stained cells (arrows) at 11 dph; (E) Anterior kid
kidney showing many renal tubules (arrows) at 17 dph; (G) Paired kidney (arrows) as obs
cells (arrows) at 26 dph. E-eye; GL-gills and YS-yolk sac.
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Fig.Spteen development in catla: (A) Undifferentiated mass of cells (arrow) at 3 dph; (B) ¢
(C& D) Spleen with lymphocytes (arrows) at 11 and 17 dph; (E & F) Spleen at 20 dph witl
stained lymphocytes (arrows); (G) Well developed spleen at 33 dph showing white (arrow
spleen at 33 dph showing white (arrows) and red pulp (asterisks). GL-gills; I-intestine; K-

% Journal of EnvironManth®®ibdogy,



156 P. Arya ©@ntdgeny of lymphoid organs in catla

Thymus anlage has also be®Omedbehcoimedciontrastido( our study, degeneration of
mossampixztust dph (Fishelson, 1995)anAérbord khidni¢ywlaas not been reported in
observed as an undifferentiated madsanfastatrhanelPHD08hdInhtthe present study,
thymus distended into the branchial ceavmatiynwdBigs TB,hAYy. Baokiéalr clumps of white
observations have been repottedlunussdapuép watfiskenh. At 26 dph, kidney coulc
punctatBe)Yrie and Ainsworth, 2001). pdr8sdpantenatlierndngdosterior kidney. Ante
darkly stained lymphocytes were obsexwvrstowhitissnerewmbedears distinct sinuses
number and many of these were seen wetsid® mheathty mand capsteldor kidney was e
(Fig. 1D). Outside appearance of lymphobercellsehak talswl ése éhig. 2G, H). Simil.
reported in carp (Botham and Manningjfl@@&htiattidrl dphkidhgmuisto anterior and
was differentiated into darkly and ligretpy rd eain i g bz diogdrs ¢ UFSijoe(KLikegsa 1250 1 6)

F). At 26 dph, thymus appeared fullywndffecé&@paégah.é ttouss (&R cdcabuaslp 013).
smaller, rounded darkly stained cells and Hassall-like corpuscles

(Fig. 1G, H). Corpuscles have also beer"ﬁﬁiS@é‘r»“@ﬂV?rﬁ ﬁﬁgﬁe‘?”{throcyte reservc
animals and in other teleost species S8CA8H a2 ¢NMah gide @RS fIP O BN I ( Zeheiyes ar
Iungfilslboceratodus(Ma)rmamein)a.dl2007)',mp0”a”t role in immune system, similar
turbo®sefta makVingjanaal 2011), cHF@mMals @2apldt®96). In the present study,
(Rachycentron ¢&hastemhpfZ015) and tfi&plified at 3 dph with undifferentiated m
©Oreochromiy (Choaada®17). It is to beChBt€YiRSSppiated with pancreas and was
the present study, Hassall's corpuscl@§9@8rE0oh&es R (i ghSMrefimilarly, splee
stages of development. Similar to ou?€yFdaPyatighdnymygand kidney in other f'f
reported that Hassall's corpuscle did;@&f'é&'ié? tpPHe(Ee)ﬁPH/esggﬁeAbqsworth‘ .20.01‘
thymus development, and were o th)f R Opr‘Pr)o h8 dp  lightly staining
differentiation as development ofenhyﬁl%lésp\‘voegﬁeiggﬂ. R a3 - Al .11 dph, spleer
al, 1999). In the present study, no chan OMfe € W § iend with ceIIs., mos
thymus after 26 dph, except increase S HJ ga Sﬂserythropmetlc r

till end of the sampling period of 54 ?d }1 F'Hi%/%gioor}t erythrocytes
t

. . . | 8 a Into sohall and
into cortical and medullary regions wds Seny
Ix]m hao

L Ma

o]

o0
=
d<

ully developed
n aené ed and white pt
)ﬁ-i)[i imilarly, red and

F).
a)ngr

present study, in common carp (Bothat A

catla (Suresh and Ranganthan, 2008),, .n : &
medulla have been observed. Howev “'ﬁ) 'd%I I%'I d i
' b vaaYin A 1iaah’ ste?ﬁltfaﬁ DY AAnadrock brea

Q
S
i

cortex and medulla have been.alézmdrzp(dzﬁ ?%%56&3). However, in earlier studie

The head kidney is an importanfUfderl§8dpdildeicentigtion of red and white |
lymphoid organ in fish. In the presentS&ti&S @NfhB@angappdBaRe2008).

preserr:t 35 e_arly at 1_dp|h bebtween _theIfjii%eﬁrﬁ:é}/c?rttarr"f‘tc'ioaﬂgte that differences
notochord (Fig. ZdA)' _S|m| arloms%rva Rasd%%\é?o eer\"ltred)fow(?ndphrbid organs can
?ggntnggr:] .C':l?]rdpMaz:nnﬁazlﬁtm)AAgdsdg)%ﬁ]eihee?ﬁand within the species, depending
was increase in intertubular tissue Wi%icﬁ on Gisft::ésﬁ d?eiﬁ?ldz%é%%ea elFrom the pre
h L 0 Ei 5B). A éqﬁ ; can b Ied that catl.
aemopoietic stem cells (Fig. )'. th¥sfid O_Iﬁﬁbl% £ XFWWQIF—%ifoerentiated thy
were observed among the blood sinugegs Qf 4nd Fégﬂu 3% 4 H which was obser:
and many lymphoid cells appeared ter hroug t, t

{issue (Flg 7). The proportion of Iyl h Keamahareso Shleand (2.1 em = 0
increased in the anterior part of kidngyglimgewgﬂsbé'n Teﬁﬁfﬂpsrheaié)driding the timir

part, there were large numbers of t es. . % it -
anterior part of the kidney, many smavl er fﬁgﬁn{:lloljrr dagrrllz?)lllr}s){alrf\laadrval rearing.

cells were present (Fig. 2D). These may be diffepaktidelé cghlenaé

lymphoid line and indicate occurrence of active lymphopoiesis. At

17 dph, the tubules started degeneratingT hre thethaonterdaoe kiiémé&yul to the Directe
and leucocyte aggregates remained aButigauly f afcilkdid @ e pis oR e sprorciglsnglL uckr
white pulp. Similar to the prelesntnesteasiyaryeaailitueos to carry out this work.
degeneration has also been observedpirssrimaionsisiceppetrhanks to the anonyt
(Lutjanus erythlroptern®d) AlZWi8). Howesvteemed editor for their valuable suggest
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