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Sumerous attempts have been made to 
effect a complete nondestructive hydrolysis of 
ketosteroids without affecting in any way the 
nature of the steroids. It has been possible to (4). 
hydrolyze the ketosteroid glucuronides under 

hydrochloric acid. The alpha and beta frac- 
tions are assayed after their separation with 
digitonin according to the method of Frame 

Results. A concentration of acid which 
mild conditions with enzymes prepared from 
bacteria ( 1 ) or spleen ( 2 ) . Recently, Cohen 
and Oneson have described the hydrolysis of 
ke tos teroid sulfates with dioxane- t richloroace- 
tic acid(3). About 40% of the total keto- 
steroids of normal male urine are apparently 
conjugated as sulfates, of which slightly more 
than half is of the beta configuration. The 
sum of the ketosteroid sulfates and glucuron- 
ides exceeds the value obtained by routine 
hydrochloric acid hydrolysis by about 15%. 
This paper describes the hydrolysis of the 
total ketosteroids by the use of dioxane-HC1. 

Urine residues are prepared in 
the same manner as for the hydrolysis of the 
ketosteroid sulfates (3  ) . This involves ex- 
traction with butyl alcohol of acidified (pH 
2-3) urine. The extract is washed with water 
and evaporated to dryness a t  temperatures not 
exceeding 60°. Portions of the butyl alcohol 
residues equivalent to 100 to 200 cc of urine 

Methods. 

are hydrolyzed by the addition of 10 cc of 
1,4 dioxane containing 10% of concentrated 
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TABLE I. Standard HC1 vs Dioxane, Dioxane-HC1 and Glucnronidase. 

f mg Ks/l urine > 

-Dioxane-HCl- 
(b) 

Glucu r onidase 
(a> 

Urine Standard HCl Dioxane 
batch total total a p total a + b  Total a p 

XMU 24 
27 

124 
153 
168 

215A 
NMU 216 
LPU 20 

10.2 
9.2 
9.2 

10.2 
10.7 
11.0 
9.8 
5.5 

2.5 1.3 1.2 
3.8 1.5 2.0 
3.8 1.4 2.3 
4.2 2.2 1.7 
4.6 2.2 2.4 
4.4 2.1 2.2 
4.4 1.3 2.8 
2.2 1.6 .6 

8.2 
7.4 
5.8 
6.8 
7.2 
7.4 
7.5 
3.4 

10.7 
11.2 

9.6 
11.0 
11.6 
11.8 
11.9 
5.6 

12.0 10.3 .94 
10.4 8.4 1.9 

9.5 7.1 2.4 
11.7 10.2 1.8 
12.2 9.9 2.2 
13.5 9.8 3.0 
13.3 10.7 2.4 

6.1 5.1 .7 

effects maximum hydrolysis was found by dis- 
solving the residue in 10 cc of 1,4 dioxane; 
after adding 0.1 - 1.4 cc ( 1 - 14% ) concentrated 
HC1, the preparation was heated in a steam 
bath for 10 minutes (see Fig. 1 ) .  It can be 
seen that &lo% HC1 gives a maximum hydro- 
lysis of the urinary ketosteroids. Results of 
the dioxane-HC1 hydrolysis on various urine 
residues are shown in Table I. It can be seen 
from these data that about 17% more steroids 
are formed than by the standard HC1 pro- 
cedure. About 2,0% of the total steroids were 
found to be of beta type. Heating with an 
excess of acid or heating for a long period of 
time results in the destruction of the beta 
steroids. I t  is important to point out that 
longer heating causes destruction of the keto- 
steroids. Thus, Urine NMU 153 heated with 

dioxane HCI for 10 minutes resulted in the 
release of 2.1 mg of beta steroids. After 
heating for 15 minutes, the beta steroids fell to 
1.97 mg, and after heating for one hour the 
beta steroids were 0.94 mg. 

Summary. The total ketosteroids of urine 
may be readily hydrolyzed by dioxane-hydro- 
chloric acid. This hydrolysate contains about 
20% of the total steroids as beta type. 
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As reported recently, extracts from sheep 
pituitary can be obtained( 1 )  containing an 
erythropoietic principle which repairs the 
anemia resulting from hypophysectomy ( 1-3), 
prevents the development of the neonatal 
anemia (4,s ) , and produces polycythemia in 
the normal ( 6 ) ,  hypophysectomized ( 7,8), and 
adrenalectomized rat (2 ) .  Reticulocytes and 
normoblasts appear in the peripheral blood of 
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hypophysectomized rats injected with this ery- 
thropoietic factor, and their bone marrow is 
stimulated. Inasmuch as reports have ap- 
peared in the literature indicating that in- 
creased activity of the bone marrow is ac- 
companied by an elevated metabolic rate (9- 
l l ) ,  the caloric output of rats injected with 
the pituitary erythropoietic fraction was ex- 
amined. 

Methods. Female rats of the Long-Evans 


