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JOHN A 

C HANNEL CATFISH VIRUS ISEA- (CCVD)was first
diagnosed in 1968 by IFijanl et al. (2)and has iow 
'!.'ee diagnosed il '11 pizooties froni sixSoith-
eni States. It may up to1)Se ) per cent iiortalit 

.Iillkg inf-cted, suscepltilrle, fingerling :banniel cat-


fish, (lls is a seriouins disease in some catfish opera-

tioiis. Thl1, degree of irortrhtv lr ipoii tirel
a ie'ids 
condition orf til.fish, waitvr terirlirratoire and prh-
ably Other eoVirniineital factirs. 

Prinar*v initerest at Auiburni PiiiU ersity is ifi learli-
ing inire alrrrilt tiil,irirs diisasi, ant its asstciatioi 
with the liost. 'lli(ii tais if resr.arch are: (I) age Mldsize o fishs i Aft d,(2 ritfir ih'cield sljrr-irs rf c ai 
fish, (3) wihit tirw rust' ani isirs d hlow tre disra 
passed Iroir run iridi idhial ti aiotlhr, AI) iir'thids of
detectiig cari,r fish, (5 dhr-tiiuatuin of pririar
target tissries an 6,l(ld t roirtioriin rf Ir, iri ific 
respons stiitiiliat 1d'%thn virus. Althugh s(iriri 
data lii\sltnii accuin'ilatirI iinall thse areas, tlt,.t
(.Olliilitswill be restricteld tio thiose oif greatest fill- wt,(ks after iiiecttiri di rtnt 'iddirius. IlN, orioriltncti till'Viitfsli li)r u rr'r. 

METHODS OF IDENTIFYING CARRIER 
BROODSTOCK 

Iefroirc airis i g it irrN iir, ingfri l ccrrilririrr iblil 
til- extent thi.ir i huotirrm ftI ),llii CX ) rtr;rdi ! 

detectiiig carrirr !i"i- r'lr ir kihr iiist h-.
b (1'- d 
This is delwr-iirlrint urpr (it t!' r ' s .krl iht tir 
catrrie,d in the iarirt ll ntireli~ant cii lii liasid t'aidilt 1vthem sprihrg 1ii ire rt,iiict iuci,lfrontll( 
asdlrt o sitii a iipritirl if erotit-a pttaisisiiEi'dence for'til.h I Iin )doifv'erlt'icall(linsis o d 'Ncircrniirstar tia l. IIlrtse r,it is kiir w i that tl" 
diseilAiCan Iv trasiiittihd hiiriznrrtall) I. 'ilinfected 
fish t in eted fish sia tie water oi' by contact 
Fijan et l. (2). 

t',,-iwtri sr.ii .r..ih. itI, S.innrrnnir' (ni . i ,Fit, I)is-
en I1Uni,-d S unt-. Di-linniiinr-initi I"it rrinl , 5tilt iu. 

nlli~ro.., 

PLUMB

,I'lln
geographical range of CCXI) Icenhas de,
tiniinid by isolating the virusfront infected fish in 
atti',epizootics. It appears that only a small per
c-ltag. of i. outbreaks is rvc')nize i s mall ar
iot ,s.'alh(i I .ca'ise relictaict, oilthe gro)wof tilr 
i'rs' rePort thin Such atlit , rtirh'r c'iid prt to 


lica'JtV O,
iIrfilrrl lilVMisrts Ofiruiricillg tle ilis 
of tle, liwase. T'hisiii itself Ifi prolably ld to its 
inrri-drl distrilbutioi btairsi' thwr' is circniitlii,,l 
ivihiteri 1t1oindicate that surri ors of izuoritics mis. 
I).carriers of the vinis. 

t'itliordl used in irltifs%wi ,iri i fish wih iiificliolr , i"n r alit' litcuilsis ti'uN,' tl' WoI\f .'iiil 
Urriiih' I-), lliiua %iial li .nilrlv,sitp itciuria 
V IS( I, II lrir et al. (frJf trorrt luii i lriti'lltried 

v rir-,rt.il1ls ..frwu'rr, rrrrrlewith C( ief thr.m. 
illthil s lIrOn affirhed atisiatihr i lt~s, loihril al 
oilgaiis, pil-iltiral wash iirlecalslliiles frillir fish 
artificiallv riihctted with sirn:s aod samlhd w'ceral 

VIIS Orftrllit HiMi iehed ct -r ' iii carrier fish bIts at 
Iist orn if tlis rithod I-cw'\'r, the inly

11, lhr(f 14 1ih-ti-dt'i' tarrieis thatholds any pirirlisei
 
hor ( \ ., litir is iinirlirrlrrgiail, thrat is ti deill

iti ios tiotir 
( r011! rit.ii tI at lsi ii.,iccrti witlhCCX' 

, li- siruirr.ad iti 'on Io 

i lh a (iri vy wirrrrhi ise ,. Twi-var 

il lrin,r- o sliliris st\
, %ii,i ither ini iniri . iri\XIsir trializiiig iil
!.,h iti-iii .r' 'if nln-i-eiuihiorrl catfish brroidstok that lir drr-d CCV lis 'ad lltsrriiig 2 nilt of 

r-\ toniris%rears.ittrrl"lll i ts tr isrolate I (X' in till- rtifitiall,iiifi, fi i i oniii t (h e lh oiatr his ilihtt-diiw s ctilig 
e-ilil i rarirl cas t ir lrK hc i. t iis 

hhardrliiiig larin in taXiks with watir telnlierl in 
at 75 ' F to 8 'F. "lihee fisir survt n t-kid i riodi. 
call' b% takiig fecal arnd lp-ii(t .'il wash sa iples 
aiid gill swahis, tiieli assa iig 'hse saiirples for vinis 

iii hrss'ili nibullhead cell iltrires. The onliy sain(li1) 



___ 

pie that was positive for CCV was the peritorisal
wash, 12 days post injection, when 3 of 7 sampled 
fish were positive for virus. No other subsequent 
samples were positive, therefore, it is thought that 
the recovered virus was actually residual particles
from thle inoculations. 

ronJhiocullt1970 n.fVinls 
fit Jly, 19-0, a federal fish hatcher," b todecided 

liquidate their channel catfish broodstock because
these fish hed produced CCV diseased offsprin,.
These issh were made available to Aobur. ilniverityfor study and \s,'ith the ce~lltrationr of Tile 1)ivisiooof sish *h t n wts, U.S. hlurealz ofSport Fisheries 

of Fsh U..atchrie,Breauof portFiseriand Wildlife sonmt interesting information is emerg-
ing from ti study. It must be added, however, that 
so far much of tile iniformatioi is negative. Initially
30 fish were studied in July loud an addhitiounal 2 i. 
September, 1970. The sampling teclliques dwere 
vided into two catagories: (1) sampling tecullniqles 
wlthout sacrificing the fish, and :2) san plilg tech-
niques by sacrificing the fish, Table 1. 

TABi I. r %tNVSA,(tIii.AA , ANiD liiith il i s At , II tOll
CI i,FIs.: C ,'il Sui wmiiil (ili- it. C.itsoAs,,t l . ..... ... . . . 

Tr't, wiiqtwthilitou 

sa. i'l..,,. ..
 

l~id,.yIhlosl" 

Urine 

Felts' 


* Not d.. ,'l fr siu ii Spiesitx. 

TAIII.E 2. 5eHVIVALOO 

postFhll I~~a)'s 

riumtriler iiiitiili pitn Ur , 

0 I1 Neg

12 17 N!.g.

I8 24 Nesg.

24 30 Nt'g.

30 3> _ Nig 
17,380 TCII). i w, atil It 

Blood was taken with a 10 

. .. . -. - +-- -
Iihiui-"$ ''d 

fish 

hlsi,." 

Slin 
Ohariis ___ 

CV IN Tisstu. SAsIil S AssI 

llI%;&l(I_ \'ina, sun lt' + l I'CID). I-r ill 

hGill swt) 

Neg. 
177 

Nig Neg
Nig. I h 
N_g. . . 

1-rlii. .iiii, 

il. sriige froim the 
dorsal aorta in the caudd pedincle, kidoev-lood 
was secured liv iii ecting ph),siolhigical saliie into t le 
kidney and witlidrawing a saeiphe; gill-swahs were 
taken by swabbing the 'ill with a Q-tip soaked in 
saline; urine swas aspirated friiiii tile Uriiiarv bladder 
with a Pasteur piiiette; and feces were taken I' 
squeezing intestinal conteint iitii a test tulie. Interial 
organs were olbtained by sacrificing tie fish and re-
moving tlue orenams. These sanples were liiniogeui-
zed, d luted, liitered (0.45 il), anld assa vid in 1111cell 

cultures. These samiles were iot assa' ed for 48 
hours after beim g takei, therefore, a knowin amount 
of CCV was added to the samples front I out of 0 
fish to detennine the survival of virus ii the samuples. 

Sera were also collected from the blood of each fish 
to determine if CCV specific neutralizing antibodies 
were present. 

RESULTS 

was iot isolated frons any of the samples
from tile fish in July or September.' There was poor
survival of virus in tile Jlly samples where CC V wasadded with the exception of one urine samlsle where 
the survival was good, Table 2. 

A positive CCV neutralization index (Casals (1))
s %,is found in the senuin of each of the 30 fish exwas in jitl, howe ver , tf a n ti le ff e

a'nTbe ver. the antilodv level for fe
males differed front that of tie males, 

average neutralization index for 21 feuales was 20,
559 (range -50 to -'177,800), whereas the average
for 9 males was 55,503 (range 103 to "--177,800). 

lTA,,I-: 3. CCX N L AiLislls INIsA OF kl5i .'i ilitX 

CHIO::L CAoIiSii 1,,, xS>-S,.tu-1.0 OF 
CAROsluutCCV 

Niiiia-- it-iti,,ii rid -S- NOll ,r - ------- --- .. 
. .. .. M, _ Mti _ ltean 
inIw-i 21 -177.t) - ii L-ut.45i 

9. - 177,SIXth 13Mi 55i50 

The data collected thus far are primaril), inegative, 
although they do reveal some interesting facts. It isusslined thai the CCV' infected chanuiel catfish fin

gerlings iii qutuestion contacted the disease from the 

E iiti iiO,,,, I'iiuii iitrs AIlo i CiiASNl.I. CAIfI$ 

iidi"srl-
Klliy L r hn 
Nig. Nig. 1,778 
Ni, Neg. N-g.
Neg N.Mg, N. 
Nig. N'g. Neg.
Ni,. . . N g . 

Isrciotklisck, howeser, no 

. . . 

h n 

Nig 
35-i 
Negt. 
112

N,,.g. 

siable sir 

. ... . 

CCV' iwiiralizatioi 
indc'. Wni~I11) 

600 
310 

31,620 
1.177,800

17.780 

iswas isolated ill 
so vets of the adult fisli duri ig Jly and Septmlber, 
1970.' Several factrs nia-V coitilil it) hi the lack of 
recius ired virus: (I) flle brodsim, ,iat hute lost 
their infection, diiriig tile Near, t2) flut iniection is so 
slight that the level iif vialhle virs is below olir d 

tectiion methodsi, (3) fite virus released friiiii ifecteo 

cells ias lie netralized by the high level of eircuilatisg altiod' initli blood, or (4) viable vinis niuav 
insiV lie released during eertail metabolic cycles such 
s duriug spawniig activity, or (5)there inay lie some 

disease reservoir other thla channel calish. Any of 
these factors will present problenms in vinis detection 
and continued work during the next spawihng season 
imay answer some of these questions. 



REPLICATION OF CCV IN INTERNAL ORGANS 
The purpose of this study was to determinre fromwhich organs of infected channel catfish could onemost CCV.likely isolate Eight-month-old channelcatfish wcighing 5 g. each were injected initraperi,toneally with CCV and held in aquaria at 80°F. At24-hour intervals for a petriod of 5 days, two saurplesof fish (each sample consisting of 2 fish) were re-

moved from the aquaria for vinis assay. The kidney,
liver, intestine, brain, and a sariple of skeletal tius. 
clewere remve(]from the fish ineach samnple andthe individual organs cuihined. These samples werethen homogenized and serially diluted 10 fold to 10 ,from which cell f'ee filtrates were prepared (0.45 it.)The filtrates were tien further serially diluted 10 foldto 10'. Triplicate tubes of channel catfish gonad(CCG) cells were inot-rilated with 0.1 nil. each of thedilutions. Tihe CCC cells were inculated at 250 Calnl after 7 davs swere
scored for evtopathic effect(CPE) and the 50 per cent end poinit (TCII):.o) de-tennined lv the lived-.mreich Inethol (leed andMuench (.1j). 
CCX was isolated frontallorgans and tissues as-sayed hut at different levels and different frequen-

dies, Table 4. Ii live fish the kidney was the initialorgan demonstrating uvins
replication wher,- vinis 
swasrecovered 24 ioursafter inoculation:. InitialCCV was isolated from the other organs is follows: 
intestine-8Iho urs liver-.72 hurs; brain and Inns-
el---96 hours.
TJoit 4."'i'-s lion On1CIIANNiEL(Ai iVt,Nn INOmc.s 

AND jisnius norLiVIN CrIAsNNLLCiAi-,%mutinnNGani~iNGSIwJroynrlwoirir CCV 
. .....r--i.... iofecnlono,:= -.. . "Host . .TCID.,Ipr ofissu, 


post __ ___ ___--p niioul Kidney Iniestine Liver Brain -Muscle 


24 24 l-1 17175 
48 

2 

I 
i 

562 
5.620 
53,620I72,3,62 

l,000 
i5!i25112 17,400 

H 1 i 17400 A, 5 540 
1201 2I 100,000 11.621141n5S16,000 3.981 3,162I.112 =O0(00 lit31ht , 

.... 2 -_ I.M2Tao fi[I ItIrat s.n,ple 5621; -10.00t.N) 10.000 

It can Ieconcluded from this study that the kid
ney is the initial organ affected 1byvirus and there.fore is prime tissue for study',however, tileintestineand liver are only slightly less desirable.

Investigations into the effects of CCV and its impact on the host have many unanswered questions.
It is hoped that continued research at Auburn Universitv and other institutions xillprovide solutions 
to solnr of these problems. 

SUMMARY 
Channel catfish vins (CCV)research at AuburnUniversity Agricultural Experiment Station primarily

involves development of methods for detecting thedisease in carrier populations. Data collected to dateindicate that methos used in detection of infectiouspancreatic necrosis (IPN) virusand viral hemorrhagic
septicemia (VIIS) of trout are not applicable to CCV.Iligh CCV neutralization indices were found in 52channel catfish broodstoek suspected of being viruscarriers but no viable virus wis isolated. The principal organs involved iii fingerling channel catfish
infected with CCV are kidne., liverand intestinealthough tilemuscle and brain Yielded delectable 
virus. 
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