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Exophthalmia in Trout-Fry. 

CHRIS. HAMRE AND M. STARE NICHOLB. 
(Introduced by Frederick L. Hisaw.) 

From the Department of Zoology and State Luboratmy of Hygiene, University 
of Wisconsin. 

H. B. Ward and J. Mueller' reported exophthalmia in the trout- 
fry. Their examination showed the presence of larvae of an uni- 
dentified trematode in the muscles of the eyes, at the base of the fins 
and in some cases in the optic nerves of the protruding eyes. Ex- 
ophthalmia is prevalent amongst the fish at  the State Fish Hatchery 
at Madison, Wisconsin. Those affected are found to free from 
parasites and only those that have been injured are infected with 
fungus. The condition does not appear until the yolk sac has been 
absorbed and the fry begin to eat. Large numbers die a t  this stage 
of development, and a high percentage of those that die show exoph- 
thalmia. The number that die, and the number showing exoph- 
thalmia as well, decreases as they grow and summer approaches, 
only to increase again the following winter and spring when they 
are a year old. Histological and experimental study show the 
exophthalmia to be the same in the adult trout and in the fry. 

Numerous papers have appeared in the literature describing thy- 
roid diseases of the trout and other fishes, both wild and domesti- 
cated. Bonnet2 first described a tumor of the region of the gill junc- 
tion, and Scott3 first described such a tumor as a carcinoma of the 
thyroid. M. Plehn: L. Pick,6 Jaboulay,' Gaylord and Marsh,' 
Marine and Lenhart,* Miillerg and Johnstone" have described sim- 
ilar conditions. In all cases reported, hyperplasia of the thyroid has 
been indicated externally by a tumor or by areas of hyperaemia. The 
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f ry  examined by the writers showed no external indication of en- 
largement of the thyroid. 

Exophthalmia was either unilateral of bilateral, the extent of pro- 
trusion of the eyes varying from an indication to complete protru- 
sion. When exophthalmia is unilateral, the fry show the photo- 
tropic reactions described by Main," in that they tilt along their long 
axis with the injure& eye upward and turn toward the injured eye. 
If the eyes are equally affected, the tilting reaction is compensated, 
they swim in a normal manner and turn toward either side with 
equal frequency. In extreme cases of exophthalmia they are also 
emaciated and muscularly weak and may be found in 3 stages of the 
diseased condition : first, indications of exophthalmia, muscular 
weakness and emaciation ; second, more pronounced exophthalmia, 
and more pronounced muscular weakness in that they remain mo- 
tionless on the bottom and swim but a short distance when dis- 
turbed; third, loss of ability to maintain equilibrium in that they 
come to rest on their side and respond to stimuli with slow and weak 
lashings of the tail. They may live in the last conckition for some 
time, the only indications of life being the respiratory movements. 

Microscopic sections of the head region show a hyperplastic con- 
dition of the thyroid, the alveoli being much enlarged and plicated. 
The epithelium is definitely columnar and the alveoli lack stainable 
colloid material. The fry with extreme exophthalmia show a much 
greater degree of thyroid hyperplasia than those with only an indi- 
cation of exophthalmus, which indicates a close relation between 
the 2 conditions. 

In order to determine the effect of iodine on the young trout-fry, 
the fry at the hatchery were divided into 2 groups, one numbering 
25,000 and the other 7,000. The larger group received sodium 
iodide in the water in the proportion of 100 parts to a billion parts 
of water for 10 days and then 30 parts per billion for the follow- 
ing 8 weeks. The iodine treatment was begun about the time that 
they began to feed, because, as stated above, the exophthalmic con- 
dition does not appear before they have reached this stage of devel- 
opment. The second and smaller group received no iodine in the 
water but were kept in pools fed by the same spring stratum. 

Exophthalmia did not appear in the iodine treated group. The 
treated fry grew more rapidly than the control fry and at the age of 
6 months were found to be 4 times as large as the non-treated fry 
of the same age. Only occasional fry died, whereas in the 20 years 
previously practically all the fry died which were hatched at this 
hatchery unless they were moved to other waters. The thyroid 

11 Main, R. J., 2. f .  uergl. Physiol., 1928, vii, 611. 
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from the fry of the treated group was found to  be small, and lim- 
ited to the region immediately about the ventral aorta. The alveoli 
were small and distended with stainable colloid material, and the 
epithelium was of a very low cubical type. 

The alveoli of the fry not receiving iodine and seemingly normal 
were slightly larger than the alveoli of the fry having received 
iodine. Likewise, the alveoli were found to be only incompletely 
filled with stainable colloid material, the walls smooth and free from 
plications and the epithelium of a cubical type. Gaylord and Marsh 
describe the thyroids of the trout from Michigan and Wisconsin as 
being slightly hyperplastic. The fry not receiving iodine, and that 
died, showed the same microscopic conditions as the exophthalmic 
fry. indicating that the hyperplastic thyroid was more common than 
the normal thyroid in the control group. 

From the present study it is concluded that iodine prevents the 
appearance of exophthalmia in trout-fry. The minimum iodine 
required to prevent the appearance of exophthalmia has not been 
determined. The iodine as total iodine from the water from the 
spring stratum was found to be 8.9 parts per billion parts of water. 
Since very few died that received iodine, it is assumed that the fry 
not receiving iodine, and that died without exhibiting exophthalmia, 
died from the same cause for they have been found to lack only the 
one characteristic. Iodine causes a decrease and a disappearance of 
exophthalmus, involution of the thyroid gland, the appearance of 
colloid material in the alveoli as  well as  an increase in physical vigor. 
Since the characteristics of the disease do not recur as  long as they 
receive iodine, indications are that it is due to a lack of iodine. 

W e  wish to acknowledge our appreciation for the kind and help- 
ful cooperation of Mr. B. 0. Webster, Director of Fisheries, Con- 
servation Commission, Madison, and of Mr. Frank Mead, Superin- 
tendent of the Hatchery, who cared for the fry. 
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Effect of Foreign Protein and of Insulin Administered by Mouth 
After &-Call. 

M. F. GUYER AND P. E .  CZAUS. 

Prom the Department of  Zoology, University of Wisconsin. 

While in the midst of a series of agglutination and precipitin tests 
on rabbits and guinea pigs the writers came across several news 




