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Occurrence of Cataract in Experimental Pancreatic Diabetes.*

I. L. CHAIKOFF anp G. S. LACHMAN.

From the Division of Physiology, University of California Medical School,
Berkeley.

Despite the fact that the existence of ‘“diabetic cataract” as a
distinct clinical entity has been questioned by some investiga-
tors, > % * cataractous changes in the eyes of diabetic patients are
not uncommon. Spalding and Curtis® reported the presence of cat-
aract in 10% of Joslin’s diabetic subjects while Von Noorden®
found such lens changes in 13% of his diabetic cases. The age at
which cataracts appeared in these patients is obviously of import-
ance in determining the significance of these percentages, for cata-
ractous changes of some degree occur frequently in normal sub-
jects during late-middle and old age. In none of the cases reported
by Spalding and Curtis® did cataracts occur earlier than 53 years of
age. Twenty-eight of Von Noorden's 62 diabetic patients with
cataracts, however, were under the age of 50. The presence of cat-
aracts in young adults and in children suffering from diabetes is of
more significance in establishing a relation between these 2 condi-
tions, for lenticular changes other than congenital cataract are rare
in normal individuals of these age periods. Although cataracts have
been reported in diabetic children®* their occurrence in juvenile
diabetes is not common. In a careful survey of the diabetic patients
studied in Joslin’s clinic from 1898 to 1931 White'® reported 15

* The expense of this investigation was defrayed in part by a grant from the
Research Board of the University of California, Berkeley. The insulin was gen-
erously donated by the Eli Lilly Company.
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cases with cataractous lenses among 750 subjects who developed
diabetes in childhood, and 4 cases showing similar lens pathology
among 251 patients in whom the onset of the disease occurred in
adolescence.

In the present investigation a study was made of the eyes of
completely depancreatized dogs kept alive with insulin. This animal
is particularly well adapted for studies of this nature, for in addi-
tion to providing an animal with pancreatic diabetes in which the
diagnosis is never in question, such animals can be kept under well-
controlled conditions.

The animals recorded as diabetic are completely depancreatized
dogs that have been maintained in this laboratory in good nutri-
tional condition for long periods of time by means of a suitable
diet and insulin. Each dog received twice daily, at 8:00 a. m. and
at 4:00 p. m., a diet consisting of 225 gm. of lean meat, 70 gm. of
sucrose, and 5 gm. of bene ash. Vitamin B concentrate’ was
added to the diet at least 3 times per week. Vitamins A and D were
supplied as the unsaponifiable portion of cod liver oil or as raw cod
liver oil. The animals were injected with 8 units of insulin at each
time of feeding. The 24-hour sample of urine of the animals al-
ways contained glucose, in varying amounts from day to day.

The results are shown in tabular form. They indicate quite
definitely that a high incidence of cataract is present in completely
depancreatized dogs maintained for long periods of time in ap-
parently good nutritional condition by means of diet and insulin.
Eight out of the 10 diabetic dogs showed lens changes varying in
degree from peripheral striations to diffuse irregular opacification.
All cataracts found in these animals were either incipient or imma-
ture. As judged by ophthalmoscopic examination, the lens
changes were similar to those found in early senile cataract of hu-
man subjects.

The results suggest that the duration of diabetes is a factor in
the development of cataract by depancreatized dogs. Five of these
animals were diabetic for 2 years or more. All showed marked
lens changes. Five other animals were diabetic for 14.5 months
or less and it is interesting to note that the 2 depancreatized dogs
which had normal lenses were diabetic for approximately one year
only, the shortest period of any of the animals studied. The dura-
tion of the diabetes, however, does not determine the extent of the
cataractous process for dog 4 that had been diabetic for 14 months
at the time of its eye examination had marked lens pathology, where-

12 Evans, H. M., and Lepkoveky, S., J. Nutrit., 1931, 8, 353.
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as dog 2 that had been depancreatized 2 years prior to its eye ex-
amination revealed only peripheral striations in both lenses.

Old age as a factor in the production of the cataractous changes
in the depancreatized dogs studied can be ruled out for lens opaci-
ties were discovered in animals 2 years old or younger (dogs 6 and
8). As will be pointed out below, cataracts were not found in young
normal dogs.

A large number of normal dogs of various ages were examined
with respect to lens pathology. Two normal dogs, litter mates of
dogs that had been depancreatized, .are included in the table. Dog 3,
a normal dog, was placed on the diet recorded above on September
1, 1931, the day when its litter mate, dog 2, had been depancreatized.
Thus both normal and depancreatized dogs have been kept under
the same environmental and dietary conditions for the same length
of time. Dogs 8, 9, and 10 are also litter mates, the first 2 being
diabetic and dog 10, normal. The normal control of this group
has also been maintained under the same dietary and environmental
conditions as its 2 diabetic litter mates. The lenses in dogs 3 and
10 were found normal. Seventy normal dogs in various labora-
tories of the Medical School were also examined. Only 4 of these
animals showed cataractous involvement. It is significant, more-

over, that the latter were advanced in years, all showing signs of
old age.
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Ovogenesis in the Ewe and Cow.

H. H. COLE.

From the College of Agriculture, University of California, Davis.

The evidence presented by Allen' did much to establish the con-
cept that ovogenesis extends into the postpubertal period in mam-
mals. He found that the germinal epithelium contributed new ova
in the adult mouse and, further, that the rate of ovogenesis varied
according to the stage of the oestrous cycle. The greatest number
of mitotic figures was found in the germinal epithelium during
oestrus. Allen and coworkers® found in the sow that there was an
elimination of most of the larger follicles in the ovaries coincident

1 Allen, E., Am. J. Anat., 1923, 81, 439.
2 Allen, E., Kountz, W. B, and Francis, B. F., Am. J. Anat., 1925, 84, 445,






