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It is the purpose of this continuing study to determine the relative biological effectiveness (RBE) of 3H
beta irradiation when compared to 60Co-gamma irradiation applying the relatively radiosensitive 
immune process of the rainbow trout, Sa/rno gairdneri. This study is also designed to investigate the 
nature of latent expression of immune incompetence in trout exposed to 3H-irradiation during 
embryogenesis. 

RELATIVE BIOLOGICAL EFFECTIVENESS OF 3HOH 

The purpose of this continuing study is to 
determine the relative biological effective
ness (RBEl of 3H beta irradiation when com
pared to oOCo gamma irradiation applying the 
relatively radiosensitive immune process of 
the rainbow trout, Salmo gairdneri. Previous 
studies have demonstrated that the primary im
mune process of rainbow trout was permanently 
suppressed at 3HOH doses as low as 4 rads 
total dose delivered over the first 20 days 
of embryogenesis. 

Rainbow trout eggs were exposed to either 0, 
0.5, 5.0 and 50.0 rads 3HOH, or to 0, 2.0, 20 
and 200 rads 60Co during the first 20 days of 
embryogenesis. Each treatment group was di
vided into three groups and distributed among 
three separate ponds. At 7-months post hatch, 
the experimental fish were vaccinated with a 
heat-killed strain of Flexibacter columnaris. 
The development of humoral antlbodies was 
followed for periods of up to 12 weeks fol
lowing vaccination. 

Antibody titers following the initial chal
lenge failed to reach levels observed in 
prior experiments. The reduced titer levels 
were initially attributed to use of a less 
virulent strain of F. columnaris. An out
break of furunculosTs in experimental fish 
stocks also likely perturbed these results. 

After obtaining a more virulent strain of F. 
columnaris, the experimental fish were re-
challenged at 13-months post hatch. However, 
the observed immune response in experimental 
fish following secondary challenge was again 
significantly different from that observed in 
previous experiments. Peak titer levels were 
lower, and control groups did not always dis
play the highest immune response. Again, an 
outbreak of furunculosis was detected in all 
ponds. Accordingly, our present plans are to 
repeat the experiment in its entirety. The 
fact that we now have access to well water in
stead of dechlorinated sanitary water should 
greatly reduce the confounding effects of 
disease in future studies. 
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COMPARISON OF TUBE AGGLUTINATION AND MICRO
TITER TECHNIQUES 

A study was performed to compare the sensitiv
ity of antibody detection for the standard 
tube agglutination test with a newer microag
glutination technique. The latter appears to 
be easier to perform, is less time consuming, 
and is less expensive. 

Two separate populations of fish were chal
lenged with F. columnaris. One group con
tained 20 fish individually marked; the other 
group consisted of 120 unmarked fish. The in
dividually marked fish were repetitively bled 
at 2-week intervals following baseline sam
pling and vaccination. The unmarked fish were 
sampled ten at a time on a weekly schedule. 
Serum samples from both groups were subjected 
to the standard tube agglutination assay and 
to the newer microtiter methodology. The two 
methods were compared by using Hotelling's T2 
statistic for the null hypothesis: H: ~ tube 
agglutination - ~ microtiter = O. 

A review of these results revealed that sig
nificant (P = 0.05) differences were detected 
over several sampling intervals. However, the 
differences were random and the two methods 
were judged to yield comparable results. The 
data are undergoing additional analysis to 
confirm this interpretation. 

MITOGEN STUDIES 

During FY 1981, the scope of the program was 
expanded to include use of mitogen stimulation 
techniques to determine the nature of immune 
suppression in 3H-irradiated rainbow trout. 
Preliminary efforts included establishing an 
assay system for fish and determining baseline 
levels of activity in whole blood, anterior 
kidney, and spleen. The methods involved pre
paring cell suspensions in RPMI 1640 tissue 
culture media containing labeled (iodine-125) 
iododeoxyuridine (125I-IUDR). The relative 
degree of stimulation resulting from the ad
dition of T-cell mitogens (concanavalin-A and 
phytohemagglutinin) and pokeweek mitogen (a 



primarily 8-cell stimulant) to tissue cultures 
is determined by measuring the incorporation 
of 125I-IUDR. The finding that tissue cul
tures from irradiated fish exhibit a lower 
response to mitogens may suggest that radia
tion injury was manifest in the differentia
tion of fewer stem cells. It follows that 
fewer stem cells upon antigenic stimulation 
proliferate fewer peripheral cells. 

In vitro mitogen-induced assays in the whole 
blood of trout were complicated by clotting 
of the red blood cells. Efforts to eliminate 
this problem by adding heparin were unsuccess
ful. It appeared that whole blood cultures 
responded to the three mitogens tested; how
ever, the clotting problem caused highly vari
able results and elevated baseline values. 
Assays with fish blood will probably require 
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separation of lymphocytes from red blood cells 
prior to mitogen assays. The spleen tissue 
preparations were the most responsive to the 
mitogens tested. The greatest degree of sti
mulation was observed with phytohemagglutinin 
after 5 days of inCUbation at 20·C. The de
gree of stimulation observed in the anterior 
kidney was low for the three mitogens due to 
high baseline values. It is possible that the 
high baseline values were caused by the pre
sence of red blood cells in the tissue pre
paration. 

Once the assay methodology has been perfected, 
experimental groups of fish from cobalt and 
tritium exposures described above will be 
sampled to determine if this method can also 
detect inhibition of the immune system. 


