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assay in serum, a variance in rate of steroid 
conjugation may be implicated in the find- 
ings with this 6-methyl derivative of pred- 
nisolone. A study of free 17-OHCS levels in 
urine under comparable experimental condi- 
tions is being made to pursue this possibility 
further. 

As reported earlier ( 1,2,9!10), triamcino- 
lone does not give a Porter-Silber reaction. 
Thus the drop in measurable 17-OHCS sig- 
nifies suppression of endogenous adrenocorti- 
cal secretion. 

Summary. The influence of small oral 
doses of hydrocortisone analogs on serum and 
urine 1 7-hydroxyco:ticosteroids was studied 
in 281 human subjects. With the exception 
of medrol, the drugs produced changes in 17- 
OHCS which tended to be parallel in serum 
and urine. The drugs differed greatly in re- 
sponse produced. 
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Fasting weight loss in growing rats de- 
creases with age and, therefore, with size( 1) .  
Weight loss is probably also a function of the 
higher growth rates of the younger rats. The 
resultant of these forces (growth rate and 
attained body weigh,t) should be reflected in 
excretion rates of nitrogenous compounds 
and electrolytes. This possibility was exam- 
ined with young male rats of different body 
weights and growth rates as subjects. The 
influence of differences in food intake was 
minimized by making the comparison on 
each day of a 3-day fast. 

* This research was supported by USAF contract. 
The experiment proper was conducted while the sen- 
ior author was at Clayton Foundation Biochemical 
lnst., Univ. of Texas, Austin. Issued as School of 
Aviation Medicine Research Rep. 61-10, 1961. 

Experimental. Twelve Sherman strain 
male rats between 67 and 70 days old (220 
g) and 12 between 110 and 113 days old 
(265 g) constituted the light and heavy 
groups (L and H ) ,  respectively. All were 
raised in an animal room at  24'C. In the 2- 
week period before the experiment, Group L 
rats were gaining at the average rate of 3.0 
g/day with food intake averaging 21.2 g/ 
day (69.7 gj'kgu body weight), while Group 
H rats were gaining at  a much slower rate 
of .36 gj'day with a food intake of 19.0 g/day 
(60.9 g/kgx body weight). The rats were 
placed into individual plastic-coated meta- 
bolism cages for 6 days (24°C). For the 
first 3 days food (Purina Dog Chow) and 
water were furnished ad libitum to accustom 
the animals to the cages. During the last 3 
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days they received only water. Urine Sam- for 9 constituents by methods previously 
ples (24-hour) were collected into acid on cited(2). 
the 3 fasting days. These were pooled at Results und Discussion. Significant over- 
random in each group into 4 samples from all group differences (including group x day 
the 3 rats each. Clean cages were substi- interactions) occurred with most variables 
tuted daily. These samples were analyzed (Tables 1, 2 ,  3) .  As others have observed 
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* See footnote of Table I. 
t Significant group differelice (Coc,lir;in’s ;ipproxiiii;it,tl t-tcnt(3, 1). 272). 
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TABLE 111. Influence of Body Weight on 24-Hour Excretion of R’itrogenous Coinpounds by 
Rats during Fasting (mg).’ 

Days (means) Pertinent signifi - 
fasted Error terms cant ‘ ‘ F ’ ’ ratios 

Variltblc Wtgroup 1 2 3 ~l%i?& vm2 bg 1x1 g x (1 
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C I’ ea ti ni n e 11 6.4 G.6 6.5 3 4 1  2 7 5  iK..4. N.A. 1 1 .  
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* t See footnotes of Table 11. 

( 1 ), the lighter (and younger) rats lost more 
weight during the fast than the heavier ones, 
and they excreted slightly less total calcium 
(4) over the 3 days. Since they excreted 
more phosphate, their Ca/P ratios also were 
lower. The lighter rats excreted more mag- 
nesium, and the slight retention of calcium 
(mentioned above) becomes quite apparent 
in the elevated Mg/Ca ratios. The heavier 
rats retained more sodium on day 1 of the 
fast; this was also reflected in the Na/K 
ratio. 

Since the younger rats were eating more, 
higher total loss of urea was to be expected. 
Likewise, their smaller muscle mass as well 

DAYS OF FAST 

PLG. 1. Differential changes in fasting excretioii 
rates of young male rats as a function of body wt 
:)nil growth rate. Each value expressed as ratio of 
heavier to lighter rats ; pertinent F-ratios (anal- 
ysis of variance) are presented: Fbg = between the 

2 groups, and F,,, = interaction. 

as their higher growth rate could explain their 
lower creatinine excretion. Also, since mean 
uric acid excretion was slightly elevated each 
day in these lighter rats, their uric acid,‘ 
creatinine ratios were uniformly higher. 

These differential day-to-day changes are 
illustrated in Fig. 1, where various ratios of 
heavier to lighter rats are presented. On suc- 
ceeding fast days ratios for sodium and mag- 
nesium increased in near-linear manner from 
their initial low values. Calcium also was 
low initially, but increased temporarily on 
Day-2 to return nearly to unity by Day-3. 
Daily weight loss (percentage) followed the 
same pattern as calcium except that in this 
case on Day-3 i t  became very low. The 
creatinine ratio started high and increased 
further on Day-2. Although it decreased 
slightly on Day-3, it remained higher than 
the initial value. Urea on the other hand 
with the same initial ratio as creatinine fell 
on Day-2 and returned to unity on Day-3. 

It may appear that excretion rates should 
be equalized by expressing the results on a 
body weight basis. Expressed on this basis, 
the group differences become quite large with 
variables such as magnesium, where the light- 
er group excreted more than the heavier rats, 
but they are minimized with variables such as 
phosphate where the converse is the case. Cor- 
relations of body weight with urinary vari- 
ables are essentially unknown. In an earlier 
study with adult rats(5) correlations with 
body weight on the whole were quite low and 
many were not even significant (e.g., sodium, 
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calcium, phosphate, uric acid and creatin- 
ine) . Furthermore, body weight decreases on 
succeeding days of the fast and possibly the 
intercorrelations also change. I t  does not 
seem justifiable? therefore. to express excre- 
tion rates of fasting rats on a body weight 
basis until much more information is avail- 
able. 

Conchsion. Young male rats that differed 
in body weight by only about 20% had sig- 
nificant (p  5 .05) metabolic differences dur- 
ing a 3-day fast. These included calcium, 
phosphate, urea, creatinine. the N a X .  3Ig 
Ca, Ca/P04 and uric acid;'creatinine ratios. 
There was an almost 10-fold difference in 
their respective growth rates. however. which 
undoubtedly contributed to the differences. 

These group differences tended to disappear 
in almost all variables as the fast progressed. 
The various ratios proved to be quite sensi- 
tive to the group differences. 
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The properties of Leptospira pomona re- 
sponsible for the hemoglobinemia and hemo- 
globinuria observed in field and experimental 
infections of cattle and sheep have not been 
defined( 1,2,3,) .  I n  i d r o  studies have re- 
vealed the presence of hemolytic factors in 
the culture supernatant fluid(4,5,6). Little 
hemolytic activity was observed in prepara- 
tions of washed disrupted cells (4,6). The 
hemolytic factor was thermolabile (inacti- 
vated at 56°C in 10 minutes) inhibited by 
specific antiserum, independent of comple- 
ment and most active against erythrocytes of 
ruminants. Intravenous administration of the 
material produced marked and fatal hemo- 
lysis and hemoglobinuria in nonimmune 
lambs( 7,8) Specific L. pomona antibodies 

*Published as N. S. 614 I'eterinary Med. Re- 
search Inst., Coll. of Vet. Med., Iowa State Univ. of 
Science and Technology, Ames. 

t Present address: Dept. of Microbiology, Path- 
ology, and Public Health, School of Vet. Sci. and 
Med., Purdue Univ., Lafayette, Ind. 

inhibited hemolysis and protected lambs (7). 
The similarity of the effect of the hemolytic 
factor in lambs to the syndrome observed 
following active L. pommta infections has 
been reported (8). 

During experimental infections in cattle 
and sheep, L. pomorza has been isolated from 
the blood stream after the appearance of de- 
tectable specific antibodies. Ferguson et .  al. 
(9) suggested that a hemolytic toxin was re- 
leased from the leptospirae by the effect of a 
lytic antibody. Morse et d ( 3 )  suggested a 
similar phenomenon as the cause of hemolytic 
anemia in experimental L. pomona infections 
of sheep. 

Hemolysis and hemoglobinuria in cattle 
and sheep have occurred after the appearance 
of specific antibodies. Inhibition by specific 
leptospiral antibodies of the hemolysin from 
culture supernatant fluids suggests that an- 
other factor is responsible for hemolysis in 
actual infections. This preliminary investiga- 
tion was undertaken tc delineate the relation 


