


CORTISONE ON CPTAKE S:+; IN 

in body weight were also recorded and pre- 
sented as percentages of gain in body weight, 
during the experimental period of 3 weeks. 

ResuEts. Two tables summarize our re- 
sults. The gain of body weight observed in 
4 groups of birds during the 3-week experi- 
mental period is recorded in Table I. I t  
may be noted that normal control birds gain 
about 265% of body weight as compared with 
about half of this value found in cortisone- 
treated cockerels. Anabolic steroid Nilevar 
not only promotes body growth but also par- 
tially alleviates the inhibitory effect of corti- 
sone. 

Table 11 records the data on measurement 
of radioactivity of bones. Because dosage of 
isotope corresponded to body weights of cock- 
erels ( 1 mc/kg B.W.), the recording of re- 
sults in c.p.m./100 g of bone may be consid- 
ered as most appropriate. I t  is evident that 
cortisone significantly reduced radiosulphur 
uptake in bones, as compared with normal 
control. The effect of cortisone is more pro- 
nounced here than the effect of this catabolic 
hormone on body growth. 

Anabolic steroid 17-ethyl-19-nortestoster- 
one significantly promoted the binding of la- 
belled sulphate by the studied bones. Simul- 
taneous treatment with both steroids offset 
the effect of cortisone. 

The inhibitory effect of corti- 
sone on chondrogenesis and osteogenesis in 
birds, demonstrated by histological technics 
( 1  ) ,  seems also to be proved in our experi- 
mental conditions. Radiosulphur uptake 
procedure is apparently an adequate method 
for study of hormonal effect on production of 
mucopolysaccharides in connective tissue ( 1 1 ) . 
This method shows that cortisone inhibits and 
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T+\T31,E 1. Effect of Various Steroids  on Gain iii 
Rod!. Weight i n  Cockerels. Expressed a s  7c of 

gain a f t e r  3 weeks of treatment. 

No. of 76 increasc 
Trcntinriit b i rds  in body wt  

Coiitrol (110 t reatnient)  15 2 G 5 +  10%- 
Cortisone, 50 iiig 15 1 4 0 2  9 
1 ;-ethyl- 19-nortcistostcroiie, 12 300 * 12 

30 lllg 

('ortisolie, 60 mg, mid l i-ethgl- 12 188 & 11 
19-liortcstosteroiie, 50 iiig 

GROWING BONES OF COCKEREL 433 

TABIIE 11. Radiosulphur Uptake by 3 lmig Eoncs 
(yFeniur, Tibiotarsus  ;ind Tarso-metatarsus) of 
(TI  owing ('ockerels. Expressed in cpni (count/miii.) 

ner  100 nip of bone. 

Coiitrol 15 6.20 .87 * 

Cortisone, 20 iiig 15 1.98 5 .26 
(1.56-2.50) 

17-ethyl-] I ) -~ior tcs tostero~ir ,  12 15.87 2 3.2 

(4.70-7.93) t 

50 lllg (12.8-20.6) 
('ortisoiic, 50 INK, ant1 17- 1 2  10.75 t 1.2 

(8.9-12.0) rt 11 J 1 - 1 9 - 11 or  t es t 0s t ~1'011(1, 

50 111g 

1 7-ethyl-19-nortestosterone (Nilevar) pro- 
motes synthesis of collagen during the process 
of growing of long bones in young cockerels. 
Combined therapy protects connective tissue 
of growing bones against the catabolic effect 
of cortisone. It is apparent that Nilevar has 
highly anabolic property not only during the 
process of healing of connective tissue ( 2,3) 
but may also accelerate its growth in young 
animals. 

1. The effects of cortisone and 
f7-ethyl-19-nortestosterone (Nilevar) on ra- 
diosulphur uptake by the three long bones of 
the young cockerel's leg, were investigated. 
Cortisone diminished and Nilevar increased 
the binding capacity of labelled sulphate by 
the growing bones of birds. This was inter- 
preted as the catabolic and anabolic effect 
of these hormones respectively, on synthesis 
of certain mucopolysaccharides of growing 
connective tissue, which specifically incorpor- 
ate radiosulphur. 2.  The anabolic steroid 
1 7-ethyl- 19-nortestosterone counteracted the 
catabolic effect of cortisone on growing bone, 
when both hormones were administered si- 
multaneously. 
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Nutrition Studies in the Cold. 11. Curative Effect of Cold on Fat Fatty 
Livers.* (23766) 

C. R. TREADWELL, D. F. FLICK. A N D  GEORGE V. VAHOUNY 
Departiiient o i  Riochprtiistry, Medical School, George Washington University, Washington, D.C. 

The comparative response of rats main- 
tained at  25"  and at  1" to variations in pro- 
tein and fat content of the diet has been de- 
scribed recently(1). Diets of a low protein 
or high fat content produced elevated levels 
of liver fat a t  25" while at  1" the liver fa t  was 
within the normal range at  all protein and fat 
levels which were employed. I t  has been 
demonstrated that in addition to the preven- 
tive effects of supplementary choline and me- 
thionine in hypolipotropic diets, these lipo- 
tropic factors have a curative effect on fat 
fatty livers, i .e.,  will decrease an elevated level 
of liver fat due to previous ingestion of a hy- 
polipotropic diet ( 3 ) .  

I t  became of interest to determine if cold 
also had a curative effect on fat  fatty livers' 
as well as the preventive effect described re- 
cently ( 1 ) .  The data presented below clearly 
demonstrate that cold exhibits both of these 
characteristic effects of the other lipotropic 
factors. 

Methods. Young male rats (50-80 g )  of 
the Carworth strain were used. The care of 
the animals and the general esperimental con- 
ditions were the same as described earlier ( 1 ) .  
Three diets (Table 1 )  which in our earlier 

*This research was supported in part by 1- S 
-4ir Force under Contract, monitored by .Alaskan Air 
Cr mmand, Arctic Aeromedical Laboratory, Seattle. 
Wash. 

t Several types of fatty livers have beeq distin- 
guished, principally on mode of dietary producticn. 
Fat fatty liver is produced h!. ingestion of a tlict 
consisting of purified protein, carbohydrate, salts, 
vitamins, and  some easily available form of neutral 
fat. 'Phis type of diet supplemented with sufficient 
cholesterol produces the cholesterol fatty liver(2). 

experiments produced fatty livers a t  25" 
were used. Choline and inositol were omitted 
from the vitamin mixture so that the lipo- 
tropic factors of the diets were supplied en- 
tirely by the methionine of the dietary casein. 
At the end of the appropriate periods, as de- 
scribed below, the animals were sacrificed and 
the livers were removed, weighed, and ana- 
lyzed for total lipids essentially as described 
by Dury and Treadwell( 4). Twenty-two or 
23 rats were placed on each of the 3 diets for 
2 1 days a t  25". At the end of this first pe- 
riod 7 rats on each diet were sacrificed. Those 
remaining on each diet were divided into 2 
groups and maintained on the same diet for 
an additionaI 28 days: during this second pe- 
riod, one group was continued a t  2 5 O ,  the 
other group was kept a t  1". At the end of 
this 28-day period all rats were sacrificed and 
the livers analyzed for total lipids. This ex- 
perimental design provided an evaluation of 
the curative effect of cold (level of liver lipids 
after 21 days a t  25"  compared with that 
after additional 28 days a t  1") and confirma- 
tion of our earlier results on the preventive 

'L'-ll31,E I. Espcrintcntal Diets. 

Diets, g/lOO g 
( 'o~isti tut*~its S o .  1 S o .  2 NO. 8 

c*;isc4ii i  3 1 0  
Salt, inisture t 5 5 
(lelln flour 2 2 
St:lrcll 33 31 
suc~rosc~ 33 30 
Vitanijii i i i i s :  2 2 
1,;) IYI 18 18 
Cod liver oil 2 2 

20 
5 
2 
16 
15 
2 

38 
2 

* Vitamin-free casein. 
t Hubbell, Mendel, and  Wakemail( 5 ) .  
$ For  composition see Treadwell et aZ.(l). 


