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Production of Nutritional Cataract in Trout. 

~ V A L T E R  IS. HESS. (Introduced by F.  P. Knowlton.) 
F r o m  the Biological Laboratory,  Hami l ton  College, Clinton, N .  Y. 

In 1931 an investigation showed that, in many of the hatcheries of 
New York State, practically every trout 6 months of age or older 
had distinct opacities in both lenses (bilateral cataract). The lenses 
were not the only organs in the fish that were affected. The different 
fins, including the tail fin, \yere abnormal and showed signs of alter- 
nating periods of partial degeneration followed by partial regenera- 
tion. The iris of the eyes in the older fish showed degenerative 
changes. The scales likewise showed degenerative changes in these 
older fish. All fish that had well developed cataracts were dark 
colored, a condition known to occur in fish that are blind. 

This investigation was undertaken to determine whether the 
cataract in these fish was due to a contagious infection or whether 
such other factors as diet, light and heredity were the cause. 

The methods employed here were much the same as those used in 
previous work (Hessl) . Sixteen standard size rearing troughs 
were used, and were operated at the Caledonia fish hatchery under 
standard conditions. Fish of 2 different age groups were used, 
approximately 2% and 4 months old respectively. There were 2 
groups of the younger fish. One (Exps. 4 and 5 )  were hatched from 
trout seined from Seneca Lake. The other (Exps. 6, 7, and 8) as 
well as the older fish used in Exps. 1, 2, and 3 were from hatchery 
stock. Each trough contained 5000 fish at the beginning of the 
experiment. Only rainbow trout (Sulmo irideus) were used. 

To  test the possibility of contagion 200 trout with cataract were 
placed for 4 months in a small pond with 400 trout without cataract 
and fed the control diet of liver and heart. 

The older fish at the hatcheries where cataract was so prevalent 
had been fed exclusively on pig spleen. The fish in the experimental 
troughs of Exps. 1-7 were therefore given this same diet. In the 
corresponding control troughs a diet of equal parts of beef liver and 
beef heart was used. In experiment 8 the fish were fed a 
mixture of 2 parts of pig spleen and one part of beef liver and beef 
heart. All fish were fed an abundance of food 6 times daily. I t  so 
happened that previous to the experiment the young fish that were 
used had also been given a diet composed chiefly of pig spleen. 

1 Hess, W. N., J .  Exp. Zool., 1935, 70, 187. 
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FIG. 1. 
Photograph of living rainbow trout showing late stage of cataract. Photo- 

graphed for  the author by G. C. Embody. 

In  order to test the possible effect of light, some troughs were 
covered, others were left uncovered, and 2 uncovered troughs were 
painted white on the inside. TO 
expose the fish still further to light, the water in some troughs was 
kept at  a depth of 3 inches while in others it was kept at  8 inches. 

To test the possibility of a hereditary factor being involved some 
of the fish (Exps. 4 and 5 )  were hatched from eggs that had been 
obtained from trout seined from Seneca Lake. All others were 
obtained from hatchery trout, a race that had h e n  at the hatchery 
for years. 

Since after 4 months none of the 400 cataract-free trout which 
had been placed with the 200 trout with cataract had developed cata- 
ract, and since histological sections showed no flukes or other para- 
sites in the lenses, it seems clear that the type of cataract under in- 
vestigation is not of a contagious nature. 

In  computing the percentage of fish with cataract at the end of 
the experiment, 200 were taken from each trough and examined 
under a binocular microscope for evidence of lens opacities. 

By consulting Table I it will be seen that cataract appeared in all 
groups that were fed exclusively on spleen. On the other hand, none 
of  the liver-heart-fed fish, irrespective of other conditions, showed 

All others were painted black. 
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the least trace of cataract. The older fish were used in Exps. 1-3. 
Of these, those that were fed pig spleen exclusively showed an aver- 
age of 13.7% with cataract. The younger fish were used in the 
other experiments. Of these, those fed on spleen exclusively showed 
an average of 20.2% with cataract. From this it would seem that 
the younger the fish are when they are placed on a n  exclusive diet 
of spleen, the larger will be the percent of fish that develop cataract 
in a given time. No opacities appeared in the lenses of fish given 
the spleen-liver-heart diet (Exp. 8). 

Since, as Table I shows, more fish with cataract were found in 
the covered troughs than in the uncovered troughs, it seems quite 
clear that exposure to light cannot be considered to be a cause of 
cataract in these fish. 

Since the incidence of cataract was greater among trout obtained 
from wild stock (Exps. 4 and 5 )  than among those from hatchery 
stock, it appears that trout from wild stock are fully as susceptible 
to cataract as those from hatchery stock. 

Hence, we must conclude that cataract in these fish is due to an 
unbalanced diet. The data above show that a dietary deficiency is 
responsible rather than any toxic substance since an exclusive spleen 
diet causes cataract while spleen in combination with other foods 
does not cause it. 

9551 

Pancreatic Diabetes in the Rabbit.* 

PAUL 0. GREELEY. (Introduced by D. R. Drury.) (With the 
technical assistance of G. Jacobson and M. Kamins.) 

From the Department of Physiology, SC7iool of Zedicine, University of Soutltern 
California. 

The diffuse distribution of the pancreas in the rabbit and the at- 
tending problems of surgical removal have prevented the study of 
pancreatic dialxtes in this animal. In fact, it has been pointed out 
that “in rabbits the operation itself is impossible, because of the 
spread-out condition of the pancreas.”l However, a method for 

* We wisli to  express our sincere appreciation for  the generous gifts of insulin 

This work was aided by grants for  tcchnical assistance from the National 

1 3lacleod, J. J. R., Carbohydrate Metabolism and Inszdin, 192F, p, 78. 

from the Eli  Lilly Co., and for nembutal from the Abbott Laboratories. 

Youth Administration. 


