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Effect of Cortisone and of Aureomycin 
Deficient Diet. 

R. C. WAHLSTR~M AND B. 

on Baby Pigs Fed a Vitamin Bla- 
(1891) 

CONKOR JOHNSON. 

Front the Division of h i m u 1  Nirtrition, Universit) of Illinois, L'rbana. 

Iysing baby pigs as experimental animals, a 
vit. B12 deficiency has been produced on a 
"synthetic milk" diet by Neumann et aZ.( 1). 
According to Johnson and Seumann ( 2 ) , ad- 
ministration of crystalline vit. BIZ to this diet 
will completely alleviate the deficiency symp- 

Stokstad and Jukes(3) reported in 
some experiments a "sparing effect" of aureo- 
mycin upon the vit. B12 requirement of chicks. 
Lichtman, Ginsberg, and Watson (4) adminis- 
tered aureomycin to pernicious anemia pa- 
tients and reported 'il hematological improve- 
ment. Cravioto-Munoz et al. ( 5 )  state that 
aureomycin can replace vit. B1z in the purified 
diet of the rat. N o  work has appeared on the 
relation of cortisone to nutritional vit. B12 
deficiency. 

The present study was conducted to de- 
termine the effect of aureomycin and of corti- 
sone when administered to baby pigs fed a 
vit. B12-deficient ration. 

Experimental. Six Chester White pigs 
(Esp. I)  and 5 Poland China pigs (Exp. 11) 
were removed from their dams at  48 hours 
of age and individually fed ad libitum. The 

1. Seumann, -4. L., Krider, J. L.. and Johnson, B. 
Connor, PROC. Soc. Em. BIOL. ASD MED., 1948, v69, 
51.3. 

2 .  Johnson, B. Connor, and Seumann, A. L., J. 
Biol. Chew., 1949, v178. 1001. 
3. Stokstad, E. L. R., and Jukes. T. H.. PROC. SOC. 

ESP. BIOL. ASD MED., 1951, ~ 7 6 .  73. 
4. Lichtman, H., Ginsberg, Y., and Watson, J., 

PROC. soc. EXP. BIOL AXD MED., 1950, ~74, 884. 
5 .  Cravioto-Munoz, J., Poncher. H.  G.,  and Wais- 

man, Harry A., PROC. SOC. EXP. BIOL. AND Mm., 
19.51, v77, 18. 
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alpha-protein "synthetic milk" ration fed was 
essentially the same as reported in the vit. 
BIZ studies of Weumann et aZ. (6 ) .  In  addition, 
2% of sulfathalidine was added per liter of 
milk, The method of feeding and care of the 
animals was similar to that reported previously 
by Johnson et al. (7) .  In  Exp. I two groups 
were compared. Group I received the basal 
ration plus intramuscular injections of crystal- 
line vit. B12 at  a level of 0.8 ,ug/kg body 
wtjday. Group II received the basal ration 
plus 1-00 mg of aureomycin per kg of dry 
matter consumed. After 49 days on this diet 
they were given 30 pg of vit. BIZ by intra- 
muscular injection for 3 successive days and 
remained on the experiment 14 days after 
therapy. The 5 p5gs in Exp. I1 received the 
basal ration for 39 days. At that time they 
showed signs of vit. B12 deficiency, including 
a very low reticulocyte count. One pig was 
continued on the basal ration as a control, 
while the other pigs were divided into 2 groups. 
Group IV received 20 mg of cortisone daily by 
intramuscular injection, and Group V received 
in their diet 100 mg of aureomycin per kg of 
dry matter consumed. 

Blood samples were taken daily during the 
treatment period, and reticulocyte counts were 
determined. The thyroids and tongues of the 
pigs in Groups IV and V, Exp. 11, were re- 
moved at  autopsy for histological examination. 

6. Neumann, A. L., Thiersch, J. B., Rrider, J. L., 
James, Marian F.. and Johnson, B. Connor, J. An.imal 
Sci., 1950, v9, 83. 
7. Johnson, B. Connor, James, M. F., and Krider, 

J. L., J. Animal Sci., 1948, v7, 486. 
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TABLE I. Performance of Baby Pigs Given 
Auiewmvcin or Vitamin B-Q. 

~~~~~~~~~~ ~~ 

Group I1 
Baaad + 100 mg aureo- 
mycin/kg dry matter 

consumed 
G r m p I  &fore On 

Basa.l+- B12 therapy therapy 
(7wk) (7wk) (2wk) 

No. of pigs 4 2 
Avginitialwt k 1.33 1.56 
” final 7 ’ ’  jf 13.54 6.243 14.45 

Dry mtter  con- 1.26” 1.74 1.04 
” daily gain, ” . S O “  .ow .550 

mmed (kg/ 
kg gain) 

* BtakistieaJly significant, Y<.@l, over Group 11 
at 7 wk. 

Results and discussion. Table I gives a 
summary of ;the total performance of the 2 
groups of pigs in Exp. I. The pigs in Group 
I1 which received vit. B12 injections during 
the treatment period showed a very marked 
reticulocytosis (Table 111) , a 4-fold increase 
in food consumption, and a significantly im- 
proved growth rate. The exceptionally rapid 
recovery of these pigs after vit. B12 therapy 

indicates that an uncomplicated, severe vit. 
BIZ deficiency did exist. 

The average daily gains of the 3 groups in 
Exp. I1 are summarized in Table 11. Twenty 
mg of cortisone daily had no effect in alleviat- 
ing the deficiency symptoms of the pigs in 
Group IV. In fact, cortisone enhanced the 
deficiency state, the pigs dying after 8-10 
days of cortisone injections. Urinary vit. B12 
excretion averaged 62 my per day following 
38 days on the deficient diet and immediately 
prior to cortisone treatment. After 3 days 
on cortisone, it had increased to 85 my per 
day. This increase in BIB excretion, which is 
presumably a sequel to increased protein 
catabolism induced by cortisone, is probably 
a reason for the aggravating effect of cortisone 
on the BIZ deficiency. Group V (Exp. 11) 
differed from Group I1 of Exp. I in that the 
aureomycin was not added to the basal ration 
of Group V until a deficiency state existed, 
The addition of aureomycin at  this time caused 
no reticulocyte response. . 

The reticulocyte counts for the various pigs 
of both experiments are given in Table 111. 

TABLE TI. Rwpnse of Vitamin, B12-Deficient Pigs to Cbtitmw and A4ureomycin. 

Group 111 Group IV Group V 
No. of pigs 1 2 2 
Avg initial wt, kg 1.65 Li25 1.785 

Xvg daily gain, kg (trcatment period) no trmtacnt c.ort.isone given aureomycin fed 
” daily gain, ’ ’ (depletion period) ,213 .I63 .190 

-- -.- -- 
.083 .u37 .141 

-_ - 

TABIX 111. %%ieulocyrtss per 100 Rcit Blood Cell#. 

(Exp. 2.) basal 
Grmp I1 (Exp. 1) Group 111 Group IV Group V 

(Exp. 2) basal 
3c k 2c 4c 

Days on aureomyein in diet (Eixp. 2) 
t& l c  2e Basal, l c  

14 
28 
35 
39 
42 
49 

D q s  after 
trea$ment 

1 
3 
5 

9 
11 
13 

n 

- - 
3.5 .6 
- - 
- - 
1.9 2.1 
1.1 .5 

5.2 
3.4 
1.5 
I 

Vit B12 treatment No treatment 
2.1 1.6 .2 
6.2 3.9 .1 
.5 5.7 .6 
6.6 7.4 0 
6.6 12.2 

8.2 
- 5.2 .1 

8.1 5.4 
2.4 1.4 
.7 1.2 . .5 1.2 

Cortisone 
treatment 

1.1 2 “3 
1.3 3.6 

.5 1 

.6 0 

6.9 7 
1.7 1.5 
1.2 1.6 
1.2 1.6 

Aureom y cin 
trwtment 
.3 .3 

1.3 1.4 
.2 .3 
.8 0 
.5 0 
.1 .1 
.2 0 
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Hemoglobin and red cell counts were also 
made a t  the beginning of the #treatment period. 
The red blood cell counts were essentially 
normal, but the hemoglobin values were low 
(avg. 10.6 g %). 

Examination of the thyroids and tongues 
of the pigs in Groups IV and V indicated 
hypertrophy of these organs as reported pre- 
viously(8). In addition, in certain areas of 
the thyroids the follicles were abnormally 
small and contained little colloid. 

Summary. A vit. Bla deficiency has been 
produced in baby pigs fed an alpha-protein 
“synthetic milk” diet. The addition of aureo- 
mycin to this diet, either before or after the 

8. Johnson, B. Connor, Seumann, A. L., Kesheim, 
R. O., James, Marian F., Krider, J. L., Dana, .4nn S., 
and Thiersch, J. B., J .  Lab.  and Clinical Med., 1950, 
~ 3 6 ,  537 .  

deficiency state existed, did not give a bene- 
ficial response. The injection of 20 mg of 
cortisone daily into vit. B12-deficient pigs en- 
hanced the deficiency state rather than having 
any curative effect. 

We are indebted to Merck and Co., Rahway, N. J., 
for crystalline vitamins and cortisone; to the Lederle 
Laboratories Division, American Cyanamid Com- 
pany, Pearl River, N. Y., for folk acid and aureo- 
mycin hydrochloride; and to Sharp and Dokme, 
Glenolden, Pa., for sulfathalidine. 

We also wish to acknowledge the help of Margaret 
3. Keane for carrying out the reticulocyte counts, 
of Dr. Marian F. James for histological examination 
of the thyroids and tongues of the deficient pigs, 
and of Dr. S. W. Terrill of the Swine Production 
Division for providing the baby pigs used in this 
work . 
Received August 2, 1951. P.S.E.B.M., 1951, v78. 

Blood and Plasma Volume and Thiocyanate Space of Normal Chicks3 
(18992) 

D. M. HEGSTED, DORIS WILSON, JEAN P. MILKER, AND PATRICIA H. GINNA. 
(Introduced by F. J. Stare.) 

From the Department of Nutrition, Harvard School of Public Health, and Department of 
Bioc hen1 is t ry, Harvard Medical School. 

The blood and plasma volumes and thio- 
cyanates space of humans, dogs and rats have 
been investigated by various authors but no 
data appear to have been collected on chicks. 
In connection with studies on high salt diets 
which will be published subsequently we have 
determined the volumes of these fluid spaces 
in normal White Leghorn cockerels of various 
ages. The ease with which intra-jugular in- 
jections may be made in this species may 
make i t  a useful species for such studies. 

Methods. The methods used have been 
previously described by Wang and Hegsted 
(1) in studies with rats. A mixture of Evans 
Blue Dye and ammonium thiocyanate solution 

*Supported in part by grants-in-aid from the 
Swift & Co., Chicago, Ill. and the Nutrition Founda- 
tion, Inc., New York. 

1. Wang, C. F., and Hegsted, D. M,, Am. J .  
Physiol., 1949, v156, 227. 

was injected into the jugular vein of the 
chick under light ether anesthesia. Ten h- 
Utes later a blood sample was taken with a 
heparinized syringe by heart puncture. The 
hematocrit was determined with the small 
Van Allen tubes and the thiocyanate and 
Evans blue concentrations in the blood de- 
termined as previously described. From 0.2 to 
0.3 ml of solution containing 5 mg of dye and 
40 mg of ithiocyanate per ml was used depend- 
ing upon the size of the chick. The concentra- 
tions in the solution injected were determined 
by analysis after the addition of a known 
amount to a control sample of chick blood. 
Preliminary studies showed that ten minutes 
after injection was sufficient time to yield 
essentially stable blood concentrations. When 
several chicks were to be studied, it was con- 
venient to inject 4 chicks a t  approximately 
2>4 minute intervals and bleed them during 


