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of the animal. The aged rat demonstrates a 
considerably different dermal chemical re- 
sponse to cortisol and particularly Doca than 
does either the young or the mature animal. 
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Relation of Selenium, Vitamin E and Other Factors to Muscular Dystrophy 
in the Rabbit. (26850) 

J. F. PROCTOR,* D. C. MAPLESDEN,~ D. E. HOGUE, AND J. K. LOOSLT 
Dept. of A d m a l  Husbandry, Cornell University, Zthuca, N .  Y .  

Among various species there are widely dif- 
fering effects of a dietary lack of Vit. E, the 
most oolmmc>n manifestation of which is mus- 
cular degeneration. Morgulis and Spencer 
(10) found evidence for a factor in alfalfa 
or whole w h a t  germ which was necessary for 
preventing muscular dystrophy in the rab- 
bit in addition to a fat-soluble fmbr  (Vit. 
E) . MacKenzie and McCollum (9) reported 
that Vit. E alone was capable of prevent,ing 
this deficiency syndrome. A lack of many 
other nutritional factors has also been impli- 
cated in producing muscular dystrophy; 
among them are choline (6,8), p t a s i u m  ( 7), 
phosphorus(l3), Vit. C(4), Vit. B6(3), and 
selenium( 11,12). Other factors have been 
shown to increase the severity, such as iodide 
(1) and even exercise. Differences in these 
factors m l d  explain the contradictory evi- 
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dence presenfted by Morgulis and Spencer 
(10) and by MacKenzie and McCollum(9). 

Methods. Two experiments were indepen- 
dently conducted at the Ontario Agricultural 
and Veterinary College and at Cornell Uni- 
versity. The objectives of each were to de- 
termine the effect of alpha tocopherol and 
selenium upon incidence of muscular dystro- 
phy in the rabbit. In addition, the Cornell 
experiment was designed to include diets to 
which natural feedstuffs had been added. 
These feeds were chosen because muscular 
dystrophy often occurs in lambs when these 
feeds are fed(5,12). Diets used in the ex- 
periments are shown in Table I. 

Results and discussion. An alopecia was 
noticed in all of the rabbits fed diets con- 
taining no “natural feed.” A loss of the long 
guard hairs bgan  along the ventral part of 
the abdomen about one week after the rab- 
bits were placed on the experimental diets. 
Since the rabbits were bused in groups of 
5 it was not possible to determine the extent 
of hair chewing that might have taken place. 
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TABLE I. Basal Diets Used ill the 2 Experiments. 

Ingredients (Ontario) (Cornell) 
I I1 

Torula yeast 
Dextrose* 
Lard t 
Bulk material: 
KaC1 
CsCO, 

Vi taniins 
C?.3(P04)* 

-(%)- 
40.0 39.0 
40.0 39.0 
10.0 10.0 
10.0 10.0 
1 .o 1.0 
.5 
.5 1 .o 

- - 6  - II 

- 

* Cerelose 2001, Corn Products Refining Co. 
t Stripped lard, furnished by Distillation Pro- 

ducts Industries, Rochester, X .  1’. 
: Oiitario esperiment - Cellulose (Alplia-eel), 

Nutritional Bioclicmical Corp., Cleveland, 0. 
Cornell experiment - Celloyliaiie (Jelflnke) 

ground to n pniticle size that would pass a l/y inch 
mesh. 

Q Vit. A, 1200 I.U./kg feed; Vit. D, 170 1.UJk.g 
feed; Menadioiie, 2 mg/kg feed. 

11 Ft. A, 400 I.U./kg of diet, Kopcay 20, Nopco 
Chenucal Co. ; Tit. D, 165 I.U./kg of diet, Dupont. 
Delsterol 3000-D. 

Nevertheless, since the entire body covering 
was affected, i t  is believed that most of the 
hair loss was due to dietary inadequacies. 

At death, or termination of experiment, all 
rabbits were examined for gross anomalies, 
and skeletal and cardiac muscle samples were 
subjected to histopathologic study. These 
data as well as averagz time of survival and 
body weight changes are presented in Table 
11. 

Neither selenium nor Vit. E singly or in 
combination was effective in preventing mus- 
cular dystrophy at the levels fed. In  the 
Ontario experiment the level of Vit. E was 
considerably above that which is generally 
considered the daily requirement. In the 
Cornell experiment, estimates of daily food 
consumption place the intake of Vit. E ap- 
proximately at  the requirement of the rabbit 
(0.30 I.U./kg body weight per day). The 
selenium contenlt of the basal ration (Cor- 
nell), determined by a neutron activation 
procedure performed by Oak Ridge National 
Laboratory, Tennessee, was found to contain 
0.02 ppm selenium. Thus, in diets where 
Ka2SeOs was added there was a total content 
of 1.02 ppm selenium. A 20% level of wheat 
bran or linseed oil me21 in the diet did not 
prevent the condition entirely, although one 
and two rabbits survived the experiment on 
these 2 diets, respectively. Two rabbits sur- 
vived the experiment on the diet containing 
40% of cooked kidney beans; however, these 
rabbits showed microscopic lesions of mus- 
cular dystrophy. 

Evidence exists(2,S) for a factor in some 
feeds which may enhance muscular dystro- 
phy in the lamb. Torula yeast is commonly 
used in diets that will produce certain asso- 
ciated conditions in various species; ie., die- 

TABLE 11. Effects of Selenium, Vitamin E and Scrcral Natural Feeds on Muscular Dystrophy, 
Survinl  and Body Wciglit Chmges in  Rabbits. 

N 0. showing mus- 
cular dystrophy 

Ayg Body wt (g) No. surviv- Lesions 
KO. of days of ing test Clinical upon 

Treatment rabbits survival Initial Piiial period signs necropsy 

Basal 5 
” + vit. E* 5 
” + selenium (1 ppm) 5 

Basal 5 
” + vit. Et 5 
” + selenium (1 ppm) 5 
” + linseed oil meal (20%) 5 
” + wheat bran (20%) 5 
” + cooked kidney beam 5 

” + vit. Et + selenium 5 
(40%) 

Ontario Exp. 
44 510 
43 472 
45 530 

Corllcll Esp. 
26 1360 
32 1324 
28 1330 
52 1403 
45 1311 
48 1368 

31 1306 

567 
598 
629 

1205 
1122 
1177 
1642 
1287 
1721 

1118 

0 
1 
0 

0 
0 
0 
2 
1 
2 

0 

5 
3 
5 

5 3$ 
5 4$ 
5 3: 
3 5 
4 5 
3 4$ 

5 4$ 

* 3.4 ing of dl-alpha tocopheryl acetate/kg of body wt daily. 
t 22 I.U. of dl-alpha tocopheryl acetatc/kg of diet,. 
# Complete data not obtained due to postmortem changes. 
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tary liver necrosis in rats(l4) and exudative 
diathesis in chicks( 15). I t  is therefore pos- 
sible that the basal diet was deficient in cw- 
tain factors involved in prevention of muscu- 
lar dystrophy (Vit. E, selenium and perhaps 
methionine and cystine) as well as contain- 
ing inhibitors or antagonists that may en- 
hance the Occurrence of muscular dystrophy. 

Rabbits maintained on a tor- 
ula yeast, Vit. E deficient diet developed a 
severe and rapidly progressing muscular dys- 
trophy. This condition was not prevented 
by addition to the diet of 1 ppm selenium or 
of supplements of dl-alpha tocopheryl acetate 
alone cr in combination. Additions of na- 
tural feedstuffs (wheat bran, linseed oil meal 
or kidney beans) to the semi-purified diet did 
not hfully prevent the condition, although they 
did lessen the severity of the lesion and in- 
crease the average number of days of survival 
indicating deficiencies other than selenium 
and Vit. E were involved in the particular 
experimental diets used. A marked alopecia 
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Immune Response to Actinophage in the Mouse.* (26851) 

S. G .  BRADLEY, B. W *  PAPERMASTER,~ D. W. WATSON AND R. A. GOODS 
Departments of Anatomy, Microbiology and Pediatric Heart Hospital Research Laboratories, 

University of Minnesota, Minneapolis 

Recently about 25 actinophages virulent for 
members of the genera Streptomyces, Nocar- 
dia, Micromonospra, Actinoplanes and My- 
cobacteria have been isolated and character- 
ized with respect to host range( 1). The con- 
ditions for growth of tliese bacterial viruses, 
their antigenic relationships to one another 
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and their distribution in nature have been 
partially determined ( 2) .  Moreover, actino- 
phage plaque-forming units can be enumer- 
ated easily, quickly and accurately (3 ) . There- 
fore, actinophages, as well as bacteriophages 
of Escherichia coZi(4), possess many desir- 
able properties required of an antigen used in 
the study of onset or” antibody formation. 
This report is concerned with the antigenicity 
of actinophage and uptake and retention of 
the viral particles by organs of the mouse. 

Uptake and retention of actinophage. In- 
bred, male, adult, Bagg albino mice (a s u b  




