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The ability of the different viruses stored under different
conditions to produce CPE after being reconstituted and
inoculated onto cells by the methods described previously was
determined and recorded in Table § - 8,

Table S. Survival of viruses, as ceen by the ability to produce
CPE after storage in S50% glycero!

Virus Number Numbe ! Positive Negative | Survival

Stored recor (%)
stitt

IPN VR299 8% 29 36 3 92,3

IPN AbD 72 33 24 Q TR, 7

IPN Sp 76 25 19 7 73,3

IHN 4 4 0 " -

VHS 3 3 0 3 -

Herpesvirus

salmonis “ 4 0 4 -

Table 6. S.rvival of viruces, as seen by the ability to produce

CFE after stosage by freezing at -20C,

Virus Number Number FPositive Negative | Survival
Stored recon- (%)
stituted

IPN VRZ%9 : 37 19 16 3 84,2

IPN Ab ! 42 16 14 2 87,5

IPN Sp 49 26 19 7 73.0

IHN 82 34 32 2 94,1

VHE 74 30 27 3 20,0
Herpesvirus

salmonis 18 5 a 1 8u,0
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Table 7. Survival of viruses, as seen by the ability to produce
CPE after storage by freezing in 1liquid nitrogen.

Virus Number Number Positive Negative | Survival

Stored recon- (%)
stituted

IPN VR299 32 17 17 0 10¢

IPN AD 10 6 6 0 100

IPN Sp 12 7 7 0 100

IHN 24 13 13 0 100

VHS 22 13 11 3 63,3

Herpesvirus

salmonis 7 2 2 0 100

Table 8. Survival of viruses, as seen by '’ ‘ty to produce

CPE after storage by freeze drying.

Virus Number humber Positive Negative | Survival

Stored recon- (%)
stituted

IPN VR299 ) 3 3 0 100,0

IPN Ab s 3 3 r 100,0

IPN Sp & 3 3 (0] 100,0

IHN S 3 3 (¢} 100,0

VHS S 3 3 0 100,0

Herpasvi,us

salmonis 5 2 2 0 100,0

&.d Virus titrations

The titres of the viruses were calculated by the 50% tissue
culture incidence level (TCID 50). All virus titrations were
done on 24 well plates as described above. An example of the
calculation of the titre of a stock sample of herpesvirus
salmonis is presented below. The calculations are according to
those of Reed & Muench (1938) and Luria et al (1978)
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Example of the methods for the calculation of the titres of fish
viruses.

Virus Dilution | Number Number Total1 Total' Percent
positive | negative|numher number mortality
CPE CPE positive | negative
CPE CPE
Herpes- | 0 “ 0 18 0 100
virus -2 “ 0 14 0 100
naluontﬂ -4 & Q 10 0 100
-5 3 1 () 1 85
-6 3 1 3 2 60
-7 0 4 v} 6 0

1 = Total number of positive CPE as added from the highest
dilution to the lowest dilution.

2 = Total number of negative CPE as added trom the lowest
dilutisn to the highest dilution.

If SJ% CPE was obtained with a particular dilution, this
dilution i{s used toc calzulat~ the TCID Z20/ML. If, as is the case
above, the 50% CPE falls tetween two dilutions, the proportional
distance between these two dilutions must be calculated according
to the methods set out below:

S0% - &% CPE AT DILUTION BELOW

% CPZ AT DILUTION ABOVE - % CPE AT DILUTION BELOW

0 - 0 50
- S ——————— = — = 0.'.‘3
60 - 0 60

The TCID S0 was calculated as fol.iows:

Log of the lower di'ution minuz the proportional distance times
the log of the dilution factor.

Log of the lower dilution -6
0,83 x log dilution factor - 0,83
-6,83

- . P
0,1 ml of a 10 dilution = 1.5 x 10 = 1 TCID SO

Titre in TCID 50 per ml = 1/1.5 x 10" %= 6.66 x 10"
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The results of the titrations of a sample of the VR299, Ab and Sp
serotvpes of IPN virus, IHN virus, VHS virus and herpesvirus
sa.monis were recorded (Table 9). These results are from 10
repetitions on the same virus sample,

Table 9. Titres of a sample of cach of the reference viruses.
Virus TCID S0

IPN VR299 4.065 x 109

IPN AD 1.747 X 10

IPN Ep 5.741 X 109

IHN 4. 167 X 10:

VHE &.706 X 101

Herpesvirus salmonis 4.600 x 10

4.4. Plaque assay

The atility of the different serotypes of IPN virus to form
plagques on the RTG2 cells were investigated as described., This
technique was carried out a number of times and the results
recorded (Table 10 & Fig 13).

Table 10. Results obtained from the plaque assay with the sero-
types of IPFN virus on RTG2 cells.

Serotype Number of Number Number Success rate
attempts Success- | Unsuccess- (%)
ful ful
IPN VR299 6 3 3 50,0
IPN Ab 4 3 1 75,0
IFN Sp 6 4 2 66,5

The plaques were counted and used to determine the titre of the
viruses in pfu/ml (Table 11).
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Table 11. Titres of the viruses expressed in pfu, for the
different serotypes of IPN virus. Results for IPN 299 wvirus
are from Fig 13.
Virus Dilution | Volume Number of | Titre/ Titre
(ml) Plaques dilution
YT -3 " 3

IPN VR299 10 90,8 14 6,8 X 10

109 0,5 1,6 X 104

10°4 0,¢ 3 2 X 104 1,42 X 104
IFN At 10°1 17 3.4 X% s«t-"'

107 3 0,¢ 1 2 x 10, .

1 0,f 4 8 x 10 3.45 % 10
IPN Sp 10 : 0,8 38 7 x 103

10, 0,¢ 18 3.6 x 10: .

3¢ 0,5 8 1.6 x 10 6.77 x 10
Fig 13 Plaques produced by IPN VR299 on RTG2 cells. Well no. 1
is a negative control Wells 2 - & are increasing 10-fold
dilutions f 10°%¢0 10°%f TPN VR299 virus. Plaques can be seen
in welle n 2 - 4
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4.6, Serological identification of IPN virus.

4.6.1. Antisera

Antibodies against IPN VR299 virus were raised in rabbits.
according to the methods discussed previously. The titre of the
virus used for the inoculation of the rabbits was calculated
according to the methods of Reed & Muench (1938) and found to be
3,1623 x 10°% TCID S0/ML. After the last inoculation the rabbits
were bled and the specificity of the antibodies tested according
to the methods discussed in the Methods and Materials section.

Rabbit anti IPN VR299 serum diluted to 1/1000 was capable of
neutralizing all the viruses in a 10" 4dilution of the stock IPN
VR299 sample (titre = 3,1622 x 10°% TCID S0/ML). Samples of the
antiserum were stored in liquid nitrogen. Antibodies against the
VR299 serotype of IPN virus were raised only once in rabbits. No
neutralizing activity was found when samples of rabtbit raised
anti IPN VEZ99 was mixed wit!, VHS virus or 1IHN virus, thus
indicating that the antitodies raised in the rabbits were
specific for 1PN virus,

“.€.2 Serological tests

—

4.6.2.1. Indirect immunofluorescent antibody test,.

The indirect immunofluorescent antibody test was carried out
according to the techniques discussed in the Methods and
Materials section and the results recorded (Table 12, Fig 16).
The indirect immunofluorescent antibody test (IFAT) was carried
wut on the different serotypes of IPN virus and VHS virus. Photo-
graphic evidence of this technique carried out on non-infected
cells 1is not presented as these were entirely dark and not
possible to photograph.
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Table 12. Results of the indirect immunofluorescent antibody
tests carried out on cells infected with IPN virus or VHS virus.

Virus used to Antiserun No. of Number Number

infect cells test Successful unsuc-
cessful

IPN VRZI99 IFN VR299 13 11 2

IPN Ab IFN Ab El 8 1

IPN Sp IEN Sp 8 ? 1

VHS VHS 18 18 | ©

IPN VR299 poly ¥ IPN 4 4 | o

IFN & foly. IPN 2 2 | 0

IPN Sp Poly. IPN 3 3 | 0

IPN VR2I99 IPN AL 3 3 v}

IPN VRZI99 IPN Sp 3 < | 1

IFN AL IPN VR299 “ 2 ‘ 2

IPN Ab IPN S 3 2 i §

IFN 3¢ IPN VRL99 “ 3 1

IFN 8p i IPN AL - 2 2

VN3 ; poly. IPN - ¢ 5

IPN VEZ39 | VS 5 | o 5

IFN AL VM3 b { <

IPN Sp | VHS 2 2

control celled | 1PN VERZ £ : z

contrel cells | IPN AL e 0 S

control cwlls IPN 5p S 5

control cells VHS 2 0 2

|

1 =« Uninfected cells used as negative controls
< ® Group polvvalent anti IPN serum

« & 2,2, Immunopercxidase test,

The indirect immunoperoxidase test was done according to the
methods Qascrited earlier A positive result was recorded when a
orown precipitate was observed on the cells (Fig 17). The
indirect immunoperoxidase assav was only carried out twice on
RTq2 cells infected with IPN virus and twice on RTG2Z cells
infected with VHS virus. There are thus not sufficient
repetitions to draw any meaningful conclusicons on the use of this
technique for the serological identification of these viruses. It
should however be noted that positive results were obtained in
all four tests when using homologous virus and antisera.
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4.6.2.3. Serum neutralization test.

The serum neutralization test was carried out successfully a
number of times. Serum neutralizations were done on the RTG2, BF2
and FHM cells and the results recorded (Table 13). Typical neut-
ralization results obtained when IPN VR299 virus was mixed with
anti IPN VR299 and inoculated onto RTGZ cells on a 24 well plate
can be seen in Fig 18. Fig 19 represents a typical negative
result which was obtained if IPN VR299 virus was first mixed with
anti VHS and then inoculated conto the cells., The vertical row of
wells on the left of the plate were negative :sontrols. These four
wells were inoculated with MEM. The top two horizontal rows of
wells, excluding the first well of each row, were inoculated with
an increasing dilution of IPN VR299 virus which had been mixed
with equal volumes of anti IPN VR293 or anti VHS. The bottom two
horizontal rows of wells, excluding the first well of each row,
were inoculated with a dilution of IPN VR2%9 virus, corresponding
to the dilution used to inoculate the wells above, which had been
mixed with equal volumes of FCS.

The negative control wells were undamaged in both cases while the
cells inoculated with the diluted virus which had been mixed with
FCS were completely destroyed in both (Fig 18 & 19). The wells
which were inoculated witn IFN VR299 virus which had been mixed
with anti VHS were also destroyed, thus indicating that the virus
had not been neutralized (Fig 19). The last three wells which
were inoculated with dilutions of IPN VR299 virus which had been
mixed with anti IPN VR299 were undamaged, thus indicating that
the virus had been neutralized. Pertial neutralization was found
when the sample of IFN VRE299 virus was diluted to 10"l or 10°2
and mixed with anti IPN VR299 as can be seen from the second and
third wells in the top two vertical rows in Fig 18.
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The direct ISPA test was successfully carried out a number of
times according to the methods discussed previously. The viral
specific antibody sensitized bacteria were found to attach to the
viral infected cells if the antibodies and virus were homologous
(Fig 22). The number of attached bacteria were counted and these
numbers were used to calculate the average number of acttached
bacteria per cell (Table 14). In the cases were the virus and
antibodies were not homologous, or when uninfected cells were
used, few bacteria were found to attach to the cells (Fig 23).
These bacteria were also counted and recorded (Table 14).

Fig 22. Viral specific antibody sensitized §. aureus Cowan strain
A (arrowed) attached to viral infected cells when the antibodies
and virus were homologous.

s B e
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Table 16, Results of the VIBCA test with different combinations

of antigens and sensitized §. aureus Cowan strain A bacteria.
Virus. Sensitized §. aureus No. pos No. neg
IPN VR239 Anti IPN VR299 8 |
IPN Ab Anti IPN Ab 4 0
IPN Sp Anti IPN Sp 5 0
VHE Anti VHS 10 0
IPN VR299 Anti polyvalent IPN 5 0
IPN Ab Anti polyvalent IPN S o]
IPN Sp Anti polyvalent IPN S 0
VHS Anti IPN VR299 0 s
VHS Anti polyvalent IPN 0 S
IPN VR299 Anti VHS 0 5
IPN Ab Anti VHS 0 3
IPN Sp Anti VHS 0 3
Mediun Anti IPN VR299 0 s
Medium Anti IPN ADbD o] <
Medium Anti IPN Sp 0 4
Medium Anti polyvalent IPN 0 3
Medium Anti VHS Q 3
IPN VRZ99 Unsansltized 0 2
IPN Ab Unsensitized 0 3
IPN Sp Unsensitized 0 2
VHS Unsensitized 0 2

“.7. Comparison of different serological techniques.

The titre of the virus sample used for the comparison of the
serological techniques was calculated as 3,125 x 10 TCID 50/ml
by the methods described earlier. The virus could be identified
by IFAT and the indirect ISPA tests when the sample had a titre
of above 3.125 x 10? TCID 50/ml. The direct ISPA and the serum
neutralization t?st were successful if the sample had a titre of
above 3.125 x 10 TCID 50/ml. The VIBCA test was only successful
if the sample had a titre above 3,125 x 10% TCID S0/ml.
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4.8, Virus isolation and identification from diseased fish in
South Africa.

Samples of diseased fish were received from the field and virus
isolationg on all the samples were attempted. A total of 3 147
samples of fish from 1327 cases were investigated from January
1983 to the end of August 1987. Viruses .re isolated from 11

different cases (Table
were found after two passages of the sample.
obtained on the first passage but not on the second passage
A positive

CFE
was

17) .

these samples were regarded as negative (Hill 1976a).

result
and
which
the

processead

was
second passage or ¢n the second passage alone.

showed positive . =2sults were serologically identified and
A complete list of all
of August

results

from

recorded
January

(Table 18).
19383

presented in Appendix 2.

All positive isolations produced CPE indistinguishable from those
produced by IPN virus

(Fig 27).

to the

end

only recorded if a sample was positive on the
All

A negative result was recorded if no
If cell damage

first
samples

cases
1987 1is

Table Cases from which viruses were isolated from January
1983 to the end of August 1937,
Date case No Site Age Number Cells

of fish
28/6/85 F33/85 Waterval 1 Fry s 155 RTG2/BF2
28/8/86 F100/86 Machado R.T. Finger®| 10 RT32
3/9/86 Fi110/86 Mondi Hatchery Fry 95 RTGZ/FHM
3/9/86 F112/886 Mondi Hatchery Fry - BF2/FHM
3/9/86 F119/86 Kingfisher Fry 23 RTG2/BF2
3/9/86 F122/86 Sperwing Fry 25 - RTG2/FHM
3/9/86 F125/86 Katrina's Rust Fry 30 BF2/FHM
3/9/86 F126/86 Katrina's Rust Fry 20 BF2/FHM
3/9/86 F127/86 Katrina's Rust Fry 150 BF2/FHM
3/9/886 F130/86 Fisantekraal Fry 18 RTG2/BF2
24/9/88 F135/86 Fisantekraal Fry is RTG2/BF2

1 = Machado Rainbow Trout
2 = Fingerlings
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Table 18, Results of the gerum neutralization test, IFAT and the
direct ISPA tes* carried out on the viruses 1isolated from
diseased fish.

Case No Antiserum Neutsl IFAT' direct ISPA'
average no bact/cell
Infected | Control
F33/85 Anti IPN VR299 ct | pos? | 5,6 0,3
Anti IFN Ab pt Pos 2,7 0,3
Anti IPN Sp P Pos 3,8 0,3
Anti VHS Ne Neg 0,2 0,3
F33/85%5 (A) | Anti IPN VR299 C Pos. 6,7 0,5
Anti VHS N.D N.D. N.D. N.D.
F33/8%5 (D) | Anti IPN VR299 C ! Pos 4,2 0,4
Anti VHS N.D N.D N.D, N.D.
F100/€6 Anti IPN VR299 & Fos 8,7 0,4
Anti VHS N Neg 0,4 0,3
F110/86 Anti IPN VR299 C Fos 7,8 Q7
Anti IPN AD | Fos 2,8 0,2
Anti IPN Sp F Pos 4,0 0,3
Anti VHS N Neg 0,4 0,3
Fi1i12/86 Anti IPN VR2G9 C Pos S,7 0,4
Anti VHS N.D. N.D. 0,3 0,2
F119/8% Anti IPN VR299 ! N.D. 5,3 0,3
Anti VHS N.D N.D 0,2 0,3
Fi122/8% Anti IPN VR299 c Fos 5,3 0,3
Anti VHS N.D. N.E N.D. N.D.
F125/886 Anti IPN VR299 [ Fos 5,6 0,3
Anti VH3 N.D. N.D, 0,3 0,23
F126/86 Anti IPN VR299 C N.D: N.D N.D.
Anti VHS N.D.| N.D. N.D. N.D.
Fi122/86 Anti IPN VR299 |+ N.D. N.D. N.D.
Anti VHS N N.D. N.D. N.D.
Fl130/86 Anti IPN VR299 C Pos 4,7 0,2
Anti VHS N Neg N.D. N.D.
F135/86 Anti IPN VR259 4 Pos N.D. N.D.
Anti VHS N Neg N.D. N.D.

1 = Neutralization:; 2 = Indirect immunofluorescent antibody test
3 = Immunostaphylococcus-Protein-A test

4 = complete neutralization:

5 = Partial neutralization: neutralization index greater than 2
but less than 3.

5 = no neutralization: neutralization index less than 1.

7 = Positive immunofluorescence 8 = Negative immunofluorescence

9 = Not done




Fig 27. CPE on RTG2 cells produced by the viruses isolated from
the cases presented in Table 17,
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4.9. Isclation and identification of virusges from viscera samples

of asymptomatic fish,

Sanples of rainbow trout were collected from farms at six monthly
intervals and processed according to the methods discussed in the
Methods and Materials section. A total of 7 133 samples of
asymptomatic fish, consisting of 1 905 fry, 1 385 fingerlings and
3 843 slaughter fish were -cllected end tested (Appendix 3).
Negative results were listed if no CPE were seen after two
passages. FPositive results were listed if any well showed CPE
after the first and second passages (Table 19). If CPE were only
found on the first passage and not the second passage, a negative
result was recorded. All positive isolations after two passages
were serologically identified (Table 20). The CPE caused by the
viruses isolated from viscera of asymptomatic fish were similar
to the CPE produced by the virus isolated from diseased fish
which can be seen in Fig 27.
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rig 27. ©CPE on RTG2 c¢ells produced by the viruses isolated from
the cases presented in Table 17,

. Y ’
e, S ¥ » 4
y \\- \Q’ : N 4 .
“ Ry - { -
. .I 5 “\. i
.4 g H 4
R e TN
o - A "A'.'I :‘ ¢ '
- . 't" ‘e \ » \
. ;' b
v T I ‘x‘ﬁ,.‘ =
@ ” ' ’ - . 1 &
< e i v | {4 - -4
4 s 'y -
' Y 4 - o o B
[ A T .'-q’ ’ g S 3
7 A \ ! N .wﬁ"
- < '
D AT R ' A" qv"' o |
o ik .
' « oy ! £ N BN b

4.9, Isolaticon and identification of viruses from viscera samples

of asymptomatic fish.

Samples of rainbow trout were collected from farms at six monthly
intervals and processad according to the methods discussed in the
Methods and Materials cection. A total of 7 133 samples of
asymptomatic fish, coneisting of 1 905 fry, 1 385 fingerlings and
3 B43 slaughter fish were collected and tested (Appendix 3).
Negative resulrts were listed if no CPE were seen after two
pass:ges., Positive results were listed if any well showed CPE
after the first and second passages (Table 19). If CPE were only
found on the first passage and not the second passage, a negative
result was recorded. All positive isolations after two passages
were serologically identified (Table 20). The CPE caused by the
viruses isoclated from viscera of asymptomatic fish were similar
to the CPE produced by the virus isolated from diseased fish
which can be seen in Fig 27.
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Table 19. Vviruses isolated from samples of asymptomatic fish.

Date Site Age | Sample | Number of Cells
fish

9/6/86 Fisantekraal s |[v!? 150 RTG2/BF2

16/7/86 La gochelle S V. 120 RTG2/BF2

17/7/86 TPA" Lydenburg Fry | W 140 J RTG2/BF2

Viscera (Liver, spleen & kidney)

Whole fish (fish to¢ small to eviscerate)
Slaughter fish (and less than 1 year old)
Transvaal Provincial Administration

B W e

Table 20. Results of the serum neutralization test, IFAT and the
direct ISPA test done on the viruses isolated from viscera

sanples of asymptomatic fish.

Date Site Antiserum Neutsl IFAT’ direct ISPA.
Average no.
bact/cell

Test Control

9/6/86 Fisantexraal Anti IPN VR299|C Pos |6,8 0,3

Anti IPN ADb P Pos (2,6 0,3
Anti IPN Sp P Pos |2,9 0,2
Anti VHS N Neg [0,2 0,3
16/7/86 La Rochelle Anti IPN VR299 |[C Pos |5,8 0,2
Anti IFN Ab P Pos [2,8 D53
Anti IPN Sp P Pos |3,0 0,2
Anti VHS N Neg (0,4 0,3
16/7/86 TPA Lydenburg| Anti IPN VR299 |C Pos |5,7 0,2
Anti IPN Ab P Pos (2,6 0,3
Anti IPN Sp P Pos (3,0 0,4
Anti VHS N Neg |[0,4 0,3

1 = Neutralization
2 = Indirect immunoflucorescent antibody test
3 = Immunostaphylococcus-Protein-A test
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4.10, Isolation and identification of viruses from ovarian fluid

samples from asymptomatic fish.

Samples of ovarian fluid were collected as part of a health
certification scheme o¢on some farms each year during the normal
breeding operations on the sites. A total of 2 892 samples, from
13 sites were collected (Appendix 4) and only one site was found
to be positive for IPN virue (Appendix 4). The virus which was
isolated caused sinilar CPE on the cells to the virus isolated
from diseased fish (Fig 27). This virus was serologically
identifjed as I.N wvirus by IFAT (Table Z1) and as the VR299%9
serotype by the eserum neutralization test and the ISPA test
(Teble 21).

Table 21. Results of the serclogical identification of the virus
isclated from ovarian fluid from asymptomatic fish.

IFAT?® Direct ISPA'
Average No.
|__bact/cell __ |

Test | Control

Date Site Antiserum Neut

L

24777886 Aquacultura | Anti IPN VK299 C Pcs 5,4 0,2
Anti IFN Ab F Fos 3,0 0,2
Anti IPN Sp P Pns - 0.2
Anti VHS N Neg 0,3 0,3

= Serum neutralization
e Indirect fluorescent antibody technique
= Immunostaphylococcus-Protein-A test

W N

4.11, Isolation and identification of viruses from eyed ova.

Samples of eyed ova were collected, either at Jan Smuts Airport
or on farms, and the virus isclation procedures were attempted. A
total of 5 200 ova from 22 consignments were examined (Appendix
S) and a virus was isolated from one consignment of ova imported
from the USA on 2/11/85. The CPE produced by this virus was
similar to the CPE produced by the virus isolated from diseased




fish (Fig 27). T
VR299 serotype of
direct ISPA test (T

Table 22. Results
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Date case No Antiserunm Neut‘ IFAT' Cirect ISPA.
Average No
Bact/Cell
Test Control
!
2/11/85 | FS6/86 | Anti IPN VR299| C Pos 5,4 |0,3
| Anti TPN ab F Pos <.8 0,3
Anti IPN Sp P Pos 3,6 0,2
Anti VHS N Neg 0,2 0,3
1 = Serum neutralizatizn test
3 Indirect fluorescen= antibody test
J = Jpmuncstaphylostoccus-Protein-A test
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Table 23. Serum samples collected for the detection
neutralizing antibodies.
Site/Case Sample No.| Virus Cells Results
Mondi (Mateh)| 1 - 7 VHS RTG2/BF2 N3
Pleasantways 1 - 6 VHS RTG2/BF2 N
§. Gifford 1 - ¢ VHS RTG2/BF2 N
Mondi (Hatch) 1 -7 IPN VR299 RTG2/BF2 N
Pleasantways 1 - 6 IPN VE299%9 RTG2/BFZ N
S. GCifford 1 -6 IPN VR299 RTG2/BF2 N
Waterval Al IPN VR299 RTG2/BF2 N
(F33/85) 2 IPN VR299 RTG2/BF2 cl
B A3 - A8 !N VR2S9 RTG2/BF2 N
ar AS IPN VR299 RTG2/BF2 (]
- Al10 IPN VR299 RTG2/BF2 N
- D1 - DS IPN VRZ99 RTG2/BF2 C
- D& - D7 IPN VRZ299 RTG2/BF2 N
il pa IFN VR29% RTGZ/BF2 c
N D9 - D10 | IPN VR299 RTG2/BF2 N
i Al - A10 | VK3 RTG2/BF2 N
= D1 - D10 | VHS RTG2/BF2 N
Waterval 1 - 6 IFN VR299 RTG2/BF2 N
Waterval 1 - & VHS RTG2/BF2 N
Mondi (La
Rochelle) 1 IPN VR299 RTG2/BF2 N
Mondi (La
Rochelle) - - B IPN VR299 RTG./BF2 (o4
Mondi (La ‘
Rochelle) ] IPN VRI99 RTGZ/BF2 N
Mondi (La 1
Rochelle) 10 14 IPN VR299 RTG2,BF2 C

1 = Complete neutralization
2 = No neutralization




S. DISCUSSION

5.1, Tissue culture

The establishment of the procedures for the passage and
propagation of fish cell lines was the first priority of this
project. To this end, samples of RTG2Z, BF2Z, FHM and BB cells
were obtained from the ATCC. These particular cell lines were
used firstly because ,f there commercial availability from the
ATCC through various supply companies in this country (Flow
Laboratories or Steri.ab Services) and secondly because various
authors state that these cell lines are the most sensitive to use
for isclation of viruses from fish. Hill (1976a) states that the
RGT2 and BF2 cells should be used for the isolation of IPN
viruses. Amos (1985) and Hill (1976a) state that FHM cells should
be used for the isolation of IHMN virus and VHS virus.

Some of these cell lines were reconstituted by the supply company
and supplied as confluent cultures. This method of obtaining
cells was found to be unsatisfactory as some cultures were
contaminated on arrival and others had detached from the culture
vessels, possibly due to mechanical damage. Another supply
company supplied cultures in a frozen state, directly from the
ATCC and these cultures were reconstituted in the laboratory.
This method of obtaining cells was found to te preferable,

The procedures for the passage and propagation of all four cell
lines were successfully established and these cell lines were
passaged a number of times (Table 1) with success rates varying
from 65% to 89%%. Some of the unsuccessful attempts to passage the
cealls could be attributed to bacterial contamination. The sources
of bacterial contamination varied and included c¢ontaminated
batches of media or ATV and in some cases, contamination during
passage or feading of cells., Bacterial contamination problems in
the media were eliminated by storage of the media at room
temperature after production for 14 days. Contaminated bottles of
medium could be {(dentified by turbidity and were removed.
Contaminated ATV was filter sterilized. It was four that
str.ngent sterile proceduress had to ba observed when passaging or
feeding the cell cultures and this greatly reduced contamination
problems The higher success rate obtained with the BF2 cells
could be explained ty the fact that this was the last cell 1line
to be obtained and some experience in working with cells had been
acquired.

All cultures were observed daily and the time required to reach
100% confluency recorded (Table 2 & Fig S - 8). No efforts were
made to establish optimal incubation temperatures for the
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