
CATARACT DEVELOPMENT

TABLE II.
Effect of Vitamin E on Incidence of "Experimental" Arterial Lesions.

No. with lesions

309

Diet

Table scrap + C.L.O. t
Table scrap + C.L.O. + Vitamin E

-----------~-----

Weeks*

8-15
8-14

No. in group

22/25
1/8

% positive

88.0
12.5

* Weeks of dietary feeding before production of renal insufficiency.
t C.L.O. = Cod Liver OiL

Summary. 1. Twenty-two of 25 dogs fed a
kennel diet of selected table scraps to which
was added each day for 8 weeks or longer
3.0 cc/kg of cod liver oil developed typical
arterial lesions when they died in uremia 7
to 35 days after the experimental production
of renal insufficiency.

2. When vitamin E (mixed natural toco­
pherols, 2.5 to 4.0 mgykg/day by mouth)

was administered along with the diet, none
of 4 dogs subjected to the same experimental
procedures developed any arterial lesions.

3. Vitamin E was equally effective in pre­
venting or retarding the arterial lesions when
its administration by mouth was started 0, 1,
and 2 days after renal insufficiency was in­
duced.
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Cataract Development in Animals with Delayed Supplementation of
Tryptophane.

A. J. SCHAEFFER* AND E. GEIGER.

From the Van Camp Laboratories, Terminal Island, California.

In several recent papers':" demonstrating
the production of lesions in the eyes of experi­
mental animals on inadequate diets, corneal
vascularization was encountered more fre­
quently and as a more general response to
deficiencies than cataract formation. The lat­
ter lesion was observed only rarely, chiefly
in rats fed on tryptophane or histidine de­
ficient diets. The development of cataract
might be a result of disturbed protein syn­
thesis due to the absence of the essential
amino acids; however, since cataract did not
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develop in animals on diets deficient in other
essential amino acids such as lysine, leucine,
threonine, valine, isoleucine, arginine, etc.,
the possibility of a specific role of tryptophane
and histidine in the metabolism of the lens
must be considered. It was the intention of
the present study to investigate this pos­
sibility by the method of delayed supplemen­
tation of tryptophane. One of the authors"
has shown that infantile rats, on a diet of
incomplete amino acid mixtures, did not grow
if the missing amino acid was fed separate
from the rest of the diet several hours later.
These experiments indicated that amino acids
are not stored in the body, and that protein
synthesis can proceed only when all essential
amino acids are simultaneously present in the
tissues.

If the delayed supplementation of trypto­
phane would prevent cataract formation with-

5 Geiger, K, J. Nutritio«, 1947, 34, 97.
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out promoting growth, we might conclude that
this amino acid exerts its protective action
independent of protein synthesis. Such a pos­
sibility has been suggested by Cahill and
Kohalik" who found that abrine (l-methyl­
tryptophane), which is not as efficient as
tryptophane in promoting growth, neverthe­
less prevents cataract in animals on trypto­
phane free diets.

The experiments were performed on infant
rats (35-45 g body weight) in 2 groups of
6 each. The first group was fed the trypto­
phane deficient Diet I for 12 hours, and Diet
II, containing tryptophane, for the next 12
hours. The second group received Diet I
for 2 hours and Diet II for 2 hours; all food
was withdrawn for the duration of one hour
when diets were changed in this group. For
further technical details see Geiger."

Composition of Diet I - 30 g acidhydro­
lysed fish protein-70 g basal diet.

Composition of Diet II - 6 g 1(-) trypto­
phane - 94 g basal diet.

The basal diet contained: corn starch, 3050
g (78.3 %); rice bran concentrate, 400 g
(10.26%); cottonseed oil, 200 g (5.13%);
U.S.P. salt mixture, 200 g (5.13%); fish oil
(one g contains 2,000 LU. vitamin A and
400 I.U. vitamin D) 50 g (1.27%); ribo­
flavin, 75 mg ; Ca pantothenate, 150 mg;
choline chloride, 2.5 g.

The resul ts regarding growth were essential­
ly the same as those reported in the previous
study. In spite of an adequate supply of tryp­
tophane derived from the two diets consumed
in 24 hours, the rats failed to show normal
growth; this again demonstrated that trypto­
phane fed apart from the other amino acids
could not be utilized for protein synthesis.
We did not observe the alopecia or hyper­
excitability described by Totter and Day."
These symptoms probably resulted from other
nutritional lack (defIciency or certain vita­
mins, perhans) of the diet employed by these
authors.

Th2 ocular findings were as follows. Len­
ticular involvement and corneal vascularisa­
tion was noted in 10 of the 12 experimental
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animals. The 2 animals with no sign of
cataract had been on the experimental diet
for onlv 6 weeks. In all cases the lenticu­
lar opacities showed the character of a poster­
ior cortical cataract. The opacities were first
noted subcapsularly, but gradually involved
most of the posterior cortex, and in 2 cases
progressed to the anterior cortex, the nucleus,
and finally the entire lens.

The shape of the opacities showed con­
siderable variation. In one case, it involved
the central portion of the posterior cortex,
forming a flower shaped figure, while the
peripheral region remained clear. In other
cases, the peripheral margin developed denser
opacities, while the central area remained
clear. The suture lines became visible; de­
hiscense of the lines, fluid clefts and vacuoles
became more and more noticeable. In a few
cases the anterior cortex became involved,
principally in the equatorial region. In 2 cases,
this development was followed by progressive
intensification of the milky, diffusely opaque
appearance of the whole lens.

The period of development also showed
marked variations. In most cases, some def­
inite sign of cataract formation could be ob­
served by the sixth week of the experiment.
In the 2 cases where cataract development
proceeded furthest, some incipient signs had
been noted by the fourth week of the experi­
ment with a rapid subsequent course. By the
twelfth week the lenses appeared whitish and
opaque to the unaided eye in these animals,
while in other animals only posterior cortical
opacities were observed.

These results are similar to, if not identical
with, the growth and eye manifestations noted
in the studies of rats on tryptophane de­
ficient diets. There are no clinical differences
between animals completely deprived of tryp­
tophane and those receiving delayed supple­
mentation with respect to corneal vasculariza­
tion and cataract formation.

In these experiments, ocular symptoms de­
velopzd in spite of the fact that the rats
ingested relatively large quantities of trypto­
phane (0.1 to 0.2 g per day). Prevention of
cataract, like promotion of growth, can be
achieved only if tryptophane is supplied
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simultaneously with the other essential amino
acids. This suggests a possible causal relation­
ship between disturbed protein synthesis and
cataract formation. Further investigations as
to why disturbance of protein synthesis by
the lack of essential amino acids other than
tryptophane and histidine does not result in
cataract formation is required.

Summary. Experiments with delayed sup-

plementation of tryptophane show that cata­
ract formation in rats occurs even after con­
sumption of relatively large quantities of
tryptophane. It seems that like growth pro­
motion, cataract prevention by this amino
acid can be accomplished only when it is
supplied simultaneous with the other essential
amino acids.
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Simulated Auricular Flutter in the Electrocardiogram of the Dog.

A. SURTSHIN. (Introduced by L. N. Katz.)
From the Cardiovascular Uepart.mcnt;" Researcn Lneiituie, ]}fichael Reese Hospital, Chicago.

In the course of studies with epinephrine
in the unanesthetized dog, undulations of the
baseline at a rate of the order seen in auricu­
lar flutter developed in the electrocardio­
graphic tracing. At first sight, the mechanism
appeared to be auricular flutter. The co­
incident occurrence of tachypnea and retch­
ing during the recording of these electrical
phenomena suggested the possibility that these
undulatory waves might be extracardiac,
caused by retching and tachypnea.

The possibility exists that similar records
in man might, on occasion, be misinterpreted
as auricular flutter. It thus appears advisable
to present these records for publication.

In Fig. IA are shown two sections of a
continuous recording of lead 2 obtained in
the dog after the intravenous injection of
one mg epinephrine. In the first few cardiac
cycles of the top strip regular undulations in
the baseline at a rate of 356 per minute re­
semble the "F" waves of auricular flutter.
This was associated with tachypnea of the
same rate. The ventricular rate is 65 per min­
ute. In the middle of the tracing during a
period of transitory apnea, the undulations
are absent, no P waves are seen, and the con­
tour and rate of the ventricular complexes
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are unchanged (the QRS and T waves are
huge and upright). Toward the end of the
top strip the phenomenon in the first part
of the tracing recurs and continues during the
first part of the second strip which was re­
corded 2 minutes later. In the middle of the
second strip it is possible to identify P waves
even though they are partially obscured by
the undulations. Some of these are labeled.
The ventricular rate at this time is 88 per min­
ute and irregular. We are dealing here with a
nodal rhythm followed by a sinus arrhythmia
at a faster rate and the record is obscured by
extracardiac artefacts simulating impure au­
ricular flutter.

Fig. 1B is a tracing of the femoral arterial
pressure in the same dog recorded with a
Hamilton manometer simultaneously with a
pneumogram obtained with a pneumograph
strapped around the animal's chest. Below is
a baseline recording time in seconds. The
pneumogram shows post-epinephrine tachyp­
nea at a rate of 306 per minute. In some in­
stances, not seen here, these respiratory waves
may even appear as noticeable fluctuations
of the blood pressure within a single cardiac
cycle.

Fig. 2 is a continuous electrocardiographic
tracing (lead 2) obtained under similar cir­
cumstances in another dog. At the beginning




