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TABLE I T .  Ferer Indices after Injection of .05 ml 
Typhoid Vaccine in Rabbits before and after HN2. 
Peripheral leukocytes were reduced below 300/mm’ 

Before HN2 After HN2 

by HN,. 

168 
192 
243 
186 
312 
161 
144 
312 
149 
198 

Avg 186.5 

136 
1 i 6  
216 
520 
19‘7 
191 
163 
176 
170 
162 
182.7 

further evidence for the role of the leukocyte 
in the Shwartzman reaction. Although injec- 
tion of colloidal materials abolishes natural or 
acquired resistance to the Shwartzman phe- 
nomenon, thorotrast did not influence the 
Shwartzman non-reactivity produced by HN+ 
The failure of HN2-induced leukopenia to in- 
fluence the febrile response of rabbits to pyro- 
genic bacterial materials indicates that pyro- 
gen fever is not dependent upon the presence 
of normal numbers of circulating leukocytes. 

Mrs. Frances Brown and Mrs. Anne McManus 
gave technical assistance in this work. 

to pyrogen injection with brisk fevers which 
could not be distinguished from those before 
HNs injection. Table .I1 compares the febrile 
responses of 10 rabbits to typhoid vaccine be- 
fore and after HN2 treatment. Similar results 
were obtained in 6 animals given P-25 poly- 
saccharide. These findings indicate that the 
production of fever by bacterial materials is 
not dependent upon the presence of a normal 
number of leukocytes in the peripheral cir- 
c ula t ion. 

The finding of 
Stetson and Good that the period of inhibition 
of the Shwartzman phenomenon which follows 
injection of HNs in the rabbit coincides with 
the time of maximum depression of circulating 
leukocytes was confirmed. In addition, the 
prevention of severe leukopenia by cysteine 
resulted in retention of Shwartzman activity, 

Discussion and summary. 
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milk diets, vit. Bla or antibiotics have been 
shown to be partially or completely effective 
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in counteracting growth inhibition induced 
by administering large doses of iodinated 
casein. thiouracil, diethylstilbestrol or corti- 
sone(l.2). These effects of the vitamin or 
antibiotics were usually accompanied by an 
increase in food intake and by greater effi- 
ciency in converting food into body-weight 
gains. 

On a purified diet containing casein as the 
dietary protein and sucrose as the carbo- 
hydrate. Ershoff ( 3 )  reported that whole liver 
but none of the known B vitamins largely 
counteracted inhibition of body growth and 
alopecia in young rats fed massive doses of 
cortisone. Ershoff ( 3  ) suggested the presence 
of a separate protective factor in the liver 
different irom all known B vitamins. This 
paper reports the results of an experiment in 
rats fed a purified diet containing casein as 
the dietar!. protein and glucose as the carbo- 
hydrate. On this diet it was found that vit. 
BIZ and or aureomycin were effective in large- 
ly counteracting inhibition of body, hair and 

I “\‘itamin Test” casein, Nutritional Biochemicals 
- -_ ~- ._.~_______ 

Corp.. Cleveland, 0. 

thymus growth induced by injecting large 
doses of cortisone. 

Methods. Fifty young male Carworth rats 
were divided into 5 uniform groups of 10 each, 
and placed on the following purified diet: alco- 
hol washed casein.11 25 g;  glucose (Cerelose),n 
62 g; corn oil (Mazola), 5 g; cod liver oil,** 
5 g; salt mixture,tt 4 g. To each kilo of the 
above, the following vitamins were added: 
choline 1.0 g;  thiamin, 2.0 mg; riboflavin, 5.0 
mg; pyridoxine, 2.0 mg; niacin, 10.0 mg; 
Ca pantothenate, 28 mg; 2-Me-1,4 Naphtho- 
quinone: 0.4 mg. After being on the above diet 
for a preliminary period of 2 weeks, each of the 
5 groups was treated as follows for 28 days: 
1, controls: 2 ,  1 mg cortisone acetate$: daily 
by subcutaneous injection: 3 ,  1 mg cortisone 
acetate daily and 200 pg vit. B12 per kilo of 

f Corn Products Refining Co., Chicago, Ill. 
**Contains 2000 USP units of vit. A and 23’0 

units vit. D/g. 
t t  Salt mixture S o .  2,  Nutritional Biochemicals 

Corp., Cleveland, 0. 
$ 4  The B vitamins and cortisone acetate (Cor- 

tone) furnished through the kindness of Dr. E. 
Alpert of Merck and Co., Rahway, hi. J. 
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diet: 4, 1 mg cortisone acetate daily and 
0.005% aureomycin HClgO in the diet; 5, 
1 mg cortisone acetate daily, 2 0 0  pg vit. B12 
per kilo of diet and 0.005% aureomycin HCl. 
Individual body weights and food consump- 
tion were measured once weekly. Eosinophil 
counts were made from tail blood on the last 
day of the experiment. After killing the rats 
with ether, the adrenals and thymus glands 
were removed and weighed, and the latter 
were fixed for histological examination. All 
rats were maintained in metal cages with 
raised screen bottoms in an air-conditioned 
room at a temp. of 75 t 2OF. 

Average body growth and food 
intake are shown in Fig. 1. All rats weighed 
approximately 71 g at the beginning of the 
experiment. The average final body weight 
and total food consumption per rat were as 
follows for each group: 1, controls, 155.4 -t- 
5.6 and 240.8 g; 2, cortisone acetate, 77.0 t 
4.2 and 162.4 g; 3, cortisone acetate and vit. 
B12 107.5 4.4 and 204 g; 4, cortisone ace- 
tate and aureomycin HCl, 117.2 t 4.2 and 
243.6 g; 5, cortisone acetate and vit. BIZ and 

can thus be Seen that cortisone Completely SUP- 
pressed body growth and reduced food intake, 
while supplementation of the diet vit. 
B12 and/or aureomycin significantly counter- 

Results. 

aureomycin HCl, 135.3 t 6.8 and 251.2 g. It F I G -  2- Appearance of reprmentative in the 
exp. From top to bottom, each group was treated 
as follows: Cartisone only; cortisone and vit. B12; 
cortisone and aureomycin; cortisone, vit. Bla and 
aureompcin. Note the significant improvement in 
hair and body size of the rate given vit. BIZ and/or 

aureomycm. 
acted these effects of the hormone. 

Fig. 2 shows ,the typical appearance of 5 
representative rats from each of the 4 corti- 
sone-treated groups. It can be seen that the 
rats given cortisone alone are not only stunted 
in size but have developed a severe alopecia 
which was particularly marked over the head, 
neck and back areas. Either vit. B12 or 
aureomycin markedly reduced the alopecia, 
while the combination of the two appeared 
to completely eliminate it. 

The effects of cortisone alone or in combina- 
tion with vit. B12 or the antibiotic on the 
thymus gland are shown in Fig. 3. In  the 
group treated with cortisone alone, there was 
marked atrophy of the thymus, disappearance 
of the cortical area and a great reduction in 
thymocytes. In  the cortisone treated groups 

~~~- 

$0 Kindly supplied by Dr. T. H. Jukes of Lederle 
Labs. Division, Pearl River, N. Y. 

whose diets were supplemented with the 
vitamin and/or antibiotic, the thymus glands 
were more normal in size and appearance. 
Distinct cortical and medullary areas were 
present and the number of thymocytes was 
increased. The average thymus weight per 
100 g of rat for each of the 5 groups was as 
follows: 1, 216.3 mg; 2, 52.0 mg; 3, 111.6 mg; 
4, 115.6 mg; 5, 142.8 mg. 

Eosinophil counts were reduced from an 
average of 330 per cu ml in the control rats 
to 28 in the rats given cortisone alone. Neither 
vit. B12 nor aureomycin significantly altered 
this action of cortisone on the eosinophils. 
The average weight of the adrenals of the 
control rats was 32.9 mg as compared to 18.8- 
23.4 mg in the rats given cortisone with or 
without vit. B12 and aureomycin. 

Discussion. The results of this experiment, 
in which a purified casein-glucose diet was 
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F I G .  3. Hi~tological sec.tioas of repesrntnti\-e tliyiius glands from each of the 5 groups. 
1 rc:ltnitwt U - ; I ~  a s  follows: 1 ,  c.oiitro1 ; 2 .  cortisone o i i l ~ :  2. cortisone ?lid Tit. BIZ: 4, cortisone .. 

:ind ;iurt,oni.wiii : 5 .  rortisoiir. \-it. B, , ;11i11 aurromyciii. 

fed. are in general agreement with the data 
previously reported in rats fed a corn-soybean 
meal diet ( 1 .S ).  In both experiments. vit. 
B I 2  and or aureomycin largely protected 
young male rats against the inhibitory effects 
of large doses of cortisone on body. hair and 
th>.nius growth. I t  is of interest that on the 
corn-soybean meal diet. the dose of cortisone 
used (C .5  mg daily) did not induce alopecia. 
although i t  decreased the rate of hair regrowth 
on the backs oi rats from which it had initially 
been removed. Even 1 nig of cortisone daily 
did no; induce alopecia in rats ied this diet. 
although i t  coinpletely inhibited body growth 
(unpubiished observations). On both diets, 
the combination of vit. B1, and aureomycin 
was more efiective than either alone in over- 
coming cortisone *.tosicitl\;." 

Ershofi.5 ( 3 ) inability to counteract to any 
degree the inhibitory effects of huge doses of 
cortisone with combinations of the known B 
vitamin>. including vit. BIZ.  is at variance 
with the w>iiltS rel)urted here. However. the 
diets and strain oi rats employed in the two 
laboratories were different. Previously. 
Ershofi(4) had reported that when his same 
casein-sucrose diet was used, thyrotoxicosis 
in >.oung rats could be overcome by whole 

Ershnri"s IWII data indicate that supplementa 
tion n i t h  the kno\vn H vitamins enabled his iemale 
rats to  at least partially overcome inhibition of bed\- 
growth induced b!. ieeding 100 mg oi cortisone ace- 
tate per kg oi diet. 

liver but not by Lrit .  B I Z .  Other workers! 
however, could at  least partially counteract 
thyrotoxicosis with vit. B on casein-sucrose 
( 5 , 6 ) ,  casein-glucose( 7 ) ,  soybean mea1(6,8,9) 
or corn-whole milk( 10) diets. In commenting 
on the differences between their results and 
those of Ershoff (4). Lewis et aZ.(6) suggested 
that altering the carbohydrate in the diet may 
change the intestinal synthesis of other factors. 
Furthermore. the favorable results obtained 
with whole liver might possibly be due to its 
glycogen content. since activity was reported 
only when liver was fed at  a 10% level. I t  
would be of interest to determine whether liver 
has any advantage over vit. B I 2  and aureo- 
mycin in counteracting large doses of cortisone 
in rats fed the casein-glucose diet of the pres- 
ent experiment. . 

I t  is believed that the large doses of 
cortisone given the rats in this experiment in- 
creased their requirements for vit. BIZ and 
other factors. A similar opinion has been ex- 
pressed regarding the effects of marked 
changes in levels of other hormones on nutri- 

- -  

3 In a similar experiment just completed, 10% 
whole liver powder was found to be more effective 
than either vit. R , ,  or aureomycin in counteracting 
cortisone in rats. Best results were obtained by 
combining all 3 factors in the diet. The question as 
to  whether liver contains a factor different from all 
known B vitamins or whether its carbohydrate, fat 
or proteins account for its effectiveness remains un- 
answered. 
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tional requirements( 2 ) .  Wahlstrom and 
Johnson ( 1 1 ) had previously observed that 
large doses of cortisone injected into baby 
pigs on a vit. B,?-deficient diet increased the 
urinary excretion of vit. B12 and reduced 
body growth and survival rate. Since it is 
well established that cortisone can increase 
the loss of body protein, as indicated in this 
experiment by retardation of body, hair and 
thymus growth, the favorable effects of vit. 
BIZ can perhaps be attributed to an essential 
role in protein ( 1 2,13 ) and nucleic acid ( 14, 
15)  synthesis. -4ureomycin and other anti- 
biotics have been shown to exert a sparing 
action on several B vitamins, including vit. 
B12(16-18). I t  is of interest that increased 
food intake( 1 9 ) ,  testosterone( 19,20) and 
growth hormone(21,22) have all been ob- 
served to protect the body against the cata- 
bolic actions of ACTH and cortisone in a 
manner similar to that reported here for vit. 
BIZ and aureomycin. I t  seems possible that 
the factor which all of these have in common 
is their ability to enhance protein retention 
within the body. 

Summary. 1. Fifty young male albino rats 
were uniformly divided into 5 equal groups 
and placed on a purified casein-glucose diet. 
After a preliminary period of 2 weeks, all 
except a control group were injected for 28 
days with 1 mg of cortisone acetate daily with 
or without vit. BIZ and/or aureomycin. 2. 
Cortisone acetate alone induced complete in- 
hibition of body growth, severe alopecia and 
marked atrophy of the thymus gland. Vit. 
BI2  ( 2 0 0  pg, kilo diet) or aureomycin 
(0.005%) largely counteracted these inhibi- 
tory effects of cortisone acetate, and the com- 
bination of the two was more effective than 
either alone(3). It was concluded that large 
doses of cortisone acetate given to young 
rats on a casein-glucose diet, increased their 
requirements for vit. BIZ and other factors. 
These data corroborate results previously ob- 
tained in a similar experiment on rats fed a 
corn-soybean meal diet. 
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