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These results obviously indicate that iron meta
bolism is affected by hypocuprremia. Detailed 
results will be published elsewhere. 
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Effect of Protein-free Diet on the 
Vitamin A Storage in the Rat Liver 

SEVERAL workers'- ' have reported that diets low in 
protein reduced the storage of vitamin A in the liver 
and increased the rate at which stored vitamin A 
was depleted. On the basis of such data, a conclusion 
was drawn by investigators that protein is a necessary 
dietary constituent for notmal storage and utilization 
of vitamin A. The work described here was designed 
to test the validity of the former hypothesis by 
comparing hepatic vitamin A storage in young rats 
fed an 18 per cent casein diet and in animals fed a 
protein-free diet under the conditions of controlled 
intake of vitamin A. 

Six comparable pairs of weanling albino rats of 
the Yale strain with an average initial weight of 
50 gm. were chosen for the study. One member of 
each pair was fed a protein-free diet, while the other 
member was given an 18 per cent 'vitamin-free' 
casein diet for a period of 3 weeks. Each animal 
was kept in a separate cage and was allowed to eat 
and drink ad libitum. The basal protein-free diet was 
comparable in composition to that of Rechcigl, Loosli 
and Williams• with the exception of the vitamin 
mixture. The vitamins used in this study were 
supplied in the form of GBI B Complex Dry Mix 
(purchased from General Biochemicals, Inc.) supple
mented with a-tocopherol and vitamin D. Vitamin A 
was given orally to each rat every 48 hr. in the form 
of vitamin A acetate at a level of 30 I.U. Following 
a 3-week experimental period, the animals were 
kiiled and their livers analysed for the vitamin A 
content by the method of Ames et al.S. As a control, 
vitamin A was also determined in the livers of two 
additional rats at the beginning of the experiment. 
The livers of these control animals were found to 
contain 14·9 and 17 ·1 [J.gm. vitamin A. 

The results of the experiments are shown in Table I. 
The animals which were fed a protein-free diet lost an 
average of 16 gm. body-weight while those fed the 
casein diet gained 72 gm. in a 3-week experimental 
period. Despite this large loss of weight, the rats 
kept on a protein-free ration stored just as much 
vitamin A in the liver as did the animals fed a ration 
supplemented with 18 per cent casein. In fact, the 
casein-fed rats stored less vitamin A than the 
animals kept on a protein-free diet. Thus the average 
liver vitamin A content of the former group was 
54· 7 [J.gm. and that of the latter 96 ·l [J.gm. In view 
of the considerable difference between the liver 
weights of the two groups it was of interest to com
pare the vitamin A content when expressed per 

Table 1. GROWTH AND LIVER VI'fAMIN A S'fORAGE OF RATS FED 
18 PER CENT CASEIN DIET AN!l PROTEIN-FREE DIET 

I .. ·--·r 
! . Protein-free f 18 per cent casein ) 
1 ~~~U!~· i Weight gain I' Vitamin A I Weight gai·~-~Vitami,:A.I 
i ____ i (gm./3 weeks): (pgm./liver) . (gm~~eeks) l~gm.fli~_'")_ 

: 1 ¥ I -13 I 103 ·2 I 70 i 64 ·4 . 
I 2 ¥ ·-13 107·0 1 56 ! 54·1 ' 
i 3 & I --16 75·0 ' 83 i 39·6 I 
, 4 o . -15 I 9t·2 1 <t , H·o 

5 0 -19 I 94 ·1 ' 70 i 47 ·3 I 
6 o -2o . 106 ·3 r s3 1 35 ·5 , 

i Average -16 96·1 r---7-;--I ___ 5H- · 
c.__ _________ _ i 

unit of weight. The casein-fed rats contained an 
average of 9 ·3 [J.gm. vitamin A/gm. liver whereas 
the rats which were kept on a regimen devoid of 
any protein stored 71·2 [J.grn./gm. liver. The 
lower vitamin A value in the former group can be 
possibly explained by greater requirement of vitamin 
A for the purposes of rapid growth. 

These results clearly demonstrate that under the 
given experimental conditions the rats fed a diet lack
ing in protein were able to store large amounts of 
preformed vitamin A in their livers, suggesting that 
protein is not absolutely essential for this process. 
This finding is supported by a recent observation of 
Arnrich and Pederson 7 that the level of dietary pro
tein has no effect on vitamin A storage in the liver. 
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Bioassay of Sheep Anterior Pituitary Glands 
A HIGHLY significant seasonal variation in fre

quency of twin ovulations in Merino ewes wag 
observed by Radford'. In order to determine 
whether this was conelated with seasonal variation 
in pituitary gonadotrophin content the surviving 
ewes from Radford's experiment were later killed-· 
16 in mid-summer (January- February 1958) and ll 
in mid-winter (June-July 1958). Each ewe was 
kiiied 14 days after cestrus. 

From examination of the corpora lutea present in 
the ovaries at slaughter it was determined that 
seven of the 16 ewes in January-February, and 
eight of the ll ewes in June- July had shed two 
ova at the recorded cestrus. The pituitary glands 
were removed, trimmed, deep frozen immediately 
after slaughter, and stored at - 17° C. In October 
1958, each gland was homogenized with 3 mi. dis
tilled water. 1 mi. of a buffer (sodium borate, 0·05 
ionic strength ; sodium chloride, 0 ·45 ionic strength ; 
pH 8 ·8) was then added to each homogenate. After 
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