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PLUMB:

JOHN A

CHANNEL CATFISH virus piseAsk (CCVD) was first
diagnosed in 1968 by Fijan et al. (2) and has now
Been diagnosed in 11 epizootics from six South-
eru States. It may couse up to 90 per cent mortality
2.cong infected, susceptible, fingerling channel cat-
fish, thus is a serivus discase in some catfish opera-
tions. The degree of mortahity depends upon the
condition of the fish, water temperature and prob-
ably other environmental factors.

Primary interest at Aubur University is in learn-
ing more about the virus disease and its association
with the host. The areas of rescarch are: (1) age and
size of fish allected, (2) other aifected species of cat
fish, 3) what the reservoir iy amd how the discase is
passed from one individual to another, (4) methods of
detecting carricr fish, (5) determination of primary
target tissues and, (6) determination of the immune
respunse stimulated by the virus, Altheugh some
data have been accumalated in all these areas, these
comments will be restricted to those of greatest im-
portance to the catfish producer.

METHODS OF IDENTIFYING CARRIER
BROODSTOCK

Before arnvmg at any meanmglul conclision about
the extent of the distribution of CCVD, methods of
detecting carrier er resenonr fish st be developed
This is dependent upon the eary that the diseases s
carried by the parent fish and can be passed from the
adult to the oflspring via the reproductive products
Evidence for such w miethad of vertical transniission
is only circumstantial. However, it is known that the
disease can be transmitted horizontally £.9m infected
fish to unintected fish via the water or by contact
Fijan et al. (2).

! Research supported by the Sontheastern Cooperative Fish Dis-
ease Unit.

! Research: Assoctate, Department of Fisheries sl Allied Aqua-
cultures.

The geographical range of CCVD has been de-
termined by isolating the virus from infected fish in
active epizootics. It appears that only a small per-
contage of the outbreaks is recogmized as many are
not cevealed because of the reluctance on the grow-
ers’ part to report them. Such attitudes further con-
phicitte any hopeful measures of reducmg the effects
of the disease. This in itself has probably led to its
mereased distribution becanse there is circunistantial
evidenee to indicate that survivors of epizootics may
be carriers of the vins.

Methods wsed inidentifving carnier fish withy in-
fectivns prancreatic nectosis (1PN veos WOl and
Ouimby 30, and viral hesmonhage septicemia
SVHSY CHoflman et al. (30 of trout hine been tried
esperimentilly with CCV, however, none of these
methods have afforded satisfactory results. Internal
organs, peritoneal wash or fecal samples from fish
artificially mfected with virns and sampled severa!
weeks after injection did not vield virus. IPN, or
VIS of tront may be detected in carrier fish by at
least one of these methods However, the oaly
nethod of detecting carriers that holds any pmmis'(-
fon CON Lt present is immunological, that is to dem-
onstiate I)“‘\‘Il)”ﬁ (‘\P()\lln' to ”l" (lih('d,\(‘. T\\'U—_\'l':lr
old channel catfish that were mjected with CCV
demorstrated o imane e ponse to the virus sev-
erd weeks wlter injection. Abo virs neatradizing an-
tihodies bave been found in channel catfish brood-
stock that produced CCV diseased oftspring 2 out of
3 previons vears.

The attempts to isolate CCV from the artificially
infected fish was done in the laboratory by injecting
Z-vear-old channel catfish (200 ¢ to 400 ) with virus
and holding them in tanks with water temperature
at 75° F to 807 F. These fish were checked periodi-
cally by taking fecal and peritoneal wash samples
and gill swabs, then assaving these samples for virus
in brown bullhead (BB) cell cultures. The only sam-



ple that was positive for CCV was the peritoneal
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 the inoculations.

In July, 1970, a federal fish hatchery decided to
liquidate their channel catfish broodstock because
these fish hed produced CCV discased offsprine.
These ‘ish were made available to Auburi, University
for study and with the cooperation of The Division
of Fish Hatcheries, US. Bureau of Sport Fisheries
and Wildlife some interesting information is emerg-
ing from the study. It must be added, however, that
so far much of the information is negative. Initially
30 fish were studied in July and an additional 22 i
September, 1970. The sampling techniques were di-
vided into two catagories: (1) sampling techniques
without sacrificing the fish, and (2) sampling tech-
niques by sacrificing the fish, Table 1.

Tovsvea, Oneans, anp Pruonccrs Assaven ron

Tamx 1. : !
Cxn et Carran Vines mosm Aptit Ciassir Catrsnie

Techniques without Tex higues l;iy
sacrificing the fish__ o daeriicnng the fish

Blood Liver®
Kidney-Ilood® futestive®
Gill-swaly Kidney
Urine Spleen
Feces

* Not checked for vinus in Septeniber.

Tanie 2. SurvivaL oF CCV IN Tisste SAMPLES AND E<CRE1000 PRODUCTS FHOM At Cha

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

RESULTS

Virus was not isolated from any of the samples
from the fish in July or September. There was poor
survival of virus in the July samples where CCV was
added with the exception of one urine sample where
the survival was good, Table 2,

A pusitive CCV neutralization index (Casals (1))
was found in the serum of cach of the 30 fish ex-
amined in July, however, the antibody level for fe-
males differed from that of the males, Table 3. The
average neutralization index for 21 females was 20,-
559 (range =56 to -=177,800), whereas the average
for 9 males was 55,503 (range 103 to =177,800),

Tame 3. CCV Nevmavizanos Ispsx or Sk enos

Caansie Catrisit Broopste SUSPLOTED OF
Cannvine C

~ Neatralization index.
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Female 1 = 177,800 <
o Male ] TIH0 0 5,

The data collected thus far are primarily negative,
although they do reveal some interesting facts. It is
assumed that the CCV infected channel catfish fin-
gerlings in question contacted the discase from the

Virus sunival' (evpressed s TCIDw peranl )

Fish Days post — - e
number wnoculation  Foges Urine kll»lljr:; i —(:Il_l swab Kl«lni-{'“*‘ l.‘L” o i'nlwn N k(i}(h":l:l::l!:lzl:';u"
6 1l Neg. 8 Neg. 1,778 660
12 17 Neg, 177 Neg. Neg. 316
[£:] 24 Neg. g Neg. Neg, Neg. =131,620
24 30 Neg. el 14 Neg, Neg. =177,800
30 3 New =100 N 56 Neg.  New 7780

Blood was taken with a 10 ml. syringe from the
dorsal aorta in the caudal peduncfe; kiduey-blood
was secured by injecting physiuloﬁ;iczll saline into the
kidney and withruwing a sample; gill-swabs were
taken by swabbing the gill wilL a Q-tip soaked in
saling; urine was aspirated from the urinary bladder
with a Pasteur pi{)ctle; and feces were tuken by
sqqueezing intestinal content into a test tube. Internal
organs were obtained by sacrificing the fish and re-
moving the organs. These samples were homogen-
ized, diluted, fatered (0.45 u), and assaved in BB cell
cultures. These samples were not assaved for 48
hours after heing taken, therefore, a known amount
of CCV was added to the samples from 1 out of 6
fish to determine the survival of virus in the samples.

breadstock, however, no viable virns was isolated in
suiveys of the adult fish during Julv and September,
1970, Several factors mav coatribute to the lack of
recovered virs: (1) the broudstock iy have lost
their infection, duriug the vear, (2) the infection is so
slight that the Jevel of viable virus is below onr de-
tection methods, (3) the virus released from infectea
cells may be neatralized by the high level of cireulat-
ing antibody in the blood, or (4) viable virus may
anly be released during certain metabolic cycles such
as during spawning activity, or (3) there may be some
disease reservoir other than channel catfish. Any of
these factors will present problems in virus detection
and continued work during the next spawning season
may answer some of these questions.



REPLICATION OF CCV IN INTERNAL ORGANS

The purpose of this study was to determine from
which organs of infected channel catfish could one
most likely isolate CCV. Eight-month-old channel
catfish weighing 5 g. each were injected intraperi-
toneally with CCV and held in aquaria at 80°F, At
24-hour intervals for a period of 5 days, two samples
of fish (cach sample consisting of 3 fish) were re.
moved from the aquaria for virus assay. The kidney,
liver, intestine, brain, and a sample of skeletal mus-
cle were removed from the fish in cach sample and
the individual organs combined. These sumples were
then homogenized and serially diluted 10 fold to 10 %
from which cell ©-ee filtrates were prepared (0.45 u.)
The filtrates were then further serially diluted 10 fold
to 10* Triplicate tubes of channel catfish gonad
(CCG) cells were inoculated with 0.1 ml. each of the
dilutions. The CCG cells were incubated at 25° ¢
and after 7 days were scored for evtopathic effect
(CPE) and the 50 per cent end point (TCID:y) de-
termined by the Reed-Muench method (Reed and
Muench (4)).

CCV was isolated from all organs and tissues as-
suyed but at differeut levels and different frequen.
cies, Table 4. In live fish the kidney was the initia]
organ demonstrating virus replication where virus
wis recovered 24 hours after inoculation., Initial
CCV waus isolated from the other organs as follows:
intestine—48 hours; liver—72 hours; brain and mus-
cle—96 hours.

Tams 4. Revuicanos or Ciaasen Caarn Vines v Oncass
AND Tissves o Laving CI(A\:JVE‘LC(:AIVH.\II Fincenvines

sue culture infections dosess

Hours {TCIDw) per ml. of tissue
. post TSample Lo T e e
DO mby Kidney mesie Liver Wran Mtuscle
24 i =175
p3
44 | 562
2 5,620 1,000
72 1 31,620 5042 17,400
2 10,000 3162 174
Hi 1 17,400 100 57.540
2 100,000 1].620 J.4981 3162 a
120 i 468 116,000 S462 =10,000 316
3 M2 SRS 100000 10000 sy

' Two tish o cach sample

It can be concluded from this study that the kid-
ney is the initial organ affected by virus and there-
fore is prime tissue for study, however, the intestine
and liver are only slightly fess desirable.

Investigations into the effects of CCV and jts im-
pact on the host have many unanswered questions.
It is hoped that continued rescarch at Auburn Uni-
versity and other institutions will provide solutions
to some of these problems.

SUMMARY

Channel catfish virus (CCV) research at Auburn
University Agricultural Experiment Station primarily
involves development of methods for detecting the
discase in carrier populations. Data collected to date
indicate that mct}:g& used in detection of infectious
pancreatic necrosis (IPN) virus and viral hemorthagic
septicemia (VIS) of tront are not applicable to CCV,
High CCV neutralization indices were found in 52
channel catfish broodstock suspeeted of being virus
carriers but no viable virus was isolated, The prin-
cipal organs involved in fingerling channel catfish
infected with CCV are kiduey, liver and intestine
although the muscle and brain yiclded detectable
virus,
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