
appeared to have no significant effect on the 
urinary 17-ketosteroids. 

The administration of 1 grain of amytal 
every 1 2  hours during the first 48 hours of 
the sleepless period resulted in a slight but 
noticeable depression in the excretion of these 
substances. This was most noticeable on 
the 2nd day. Upon stopping the amytal 
administration there was a gradual rise to 
the pre-amytal or control values. 

Total urine volumes varied greatly between 
individuals as well as from day to day. The 
amount of ketosteroid excreted appeared to 
be practically independent of the total urine 
volume. 

The observations that fatigue from sleep- 
lessness did riot influence the urinary escre- 
tion of 17-ketmteroids are in  contradiction to 

the findings of Pincus and Hoagland,2 and 
Pincus, Hadidian and Yeaton! I t  must be 
pointed out, however, that in our experiments 
the output of an entire 24-hour period was 
measured, while the results of Pincus and 
Hoagland were based on samples collected 
during relatively short periods of stress. 
Furthermore, the type of stress was different 
and, therefore, the results are not strictly 
corn par able. 

Summary. 1. The urinary excretion of 17- 
ketosteroids of normal young men was not 
influenced by prolonged wakefulness (1 1 2  
hours). 2.  Amytal given during such an ex- 
periment slightly depressed the output of 
these substances. 

I*‘{ IlP,*ntio,l Proc., 1 9 q  6, 81. 

_ _ _  ~~ - 
~ 

5 Piiims, G., Hadidian, Z., and Yeaton, N., 
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Subtilin-Antibiotic Produced by Bacillus subtiZis.* 111. Effect on Type I11 
Pneutiiococcus in Mice.t 

-A. J. SALLE AXD GREGORY J. JANN. 

Froni tlir DcpcirtniIJnt o f  U(icttv-ioln!q!l, Vi i irersi ty  of California, Los Arcgeles. 

In  a previous communication1 subtilin was 
found to exert a pronounced antibiotic action 

against a number of types of the pneumococcus 
by the agar cup-plate procedure. This ac- 

TAIKE T. 
Trcntiiirrit of I ’ I ~ ~ ~ ~ ~ I I ~ o ( ~ ~ ~ ( . ~ . u s  ’I’ype I11 Pneumonia in Mice. 

3 mice used in each group 
- 3  

Datc Tinie Controls Treated immediately Treated after 1 hr  

1 2  : 30 p.m. 
1 2  :30 ” 

1:30 ” 
5 : 3 0  ” 
9 : 3 0  ” 
8 : 00 a.m. 
9:30  ” 

E:3O pm 
4:00 ” 

5:30 ” 

9 : 30 a.m. 
Results 

Infected Infected 
- 0.5 cc subtilin 
-- 9 )  

-_ Y ?  

- ? t  

- Firs t  clt1:itl 

Srcl,lld ’’ ? ’  

Third ” - 
0.5 cc . ” _ _  

0.5 cc  ” 

0.5 cc ” 

-411 mice living, 
apparently 
normal 

_ _  

-\11 i i i i c t h  de:id 

Infected 

0.5 cc subtilin 
? 9  

9 )  

0.5 cc ” 
Y ?  

- 
0.5 cc j 7  

0.5 cc ’’ 
All mice living, 
apparently 
normal 

~ ~~ ~~~~~ 

* This investigation was aided by a grant f rom 
Eli TAilly and Company, Indianapolis, Indiana. 

t The subtiliii preparation used in  these experi- 
nients was kindly supplied by the Western He- 

gional Research Laboratory, Albany, Calif. 

:ESP. BIOL. - 4 4 ~ ~  MED., 1945, 80, 60. 
1 Salle, A. J., and Jann, Gregory J., PEoa. SOC. 
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tion was shown to be bacteriostatic in high 
dilution and bactericidal in more concentrated 
solution. 

In  the present communication subtilin was 
tested for its effect upon Type 111 pneu- 
mococcus in vivo. 

Experimental. Nine white mice, weighing 
between 20 and 25 g, were injected intra- 
peritoneally with 0.1 cc of a 24-hour serum 
broth culture of DipZococcus pneumoniae, 
Type 111. Three of the mice were not treated 
but served as controls; 3 were treated im- 
mediately; the remaining 3 were treated one 
hour later. Each mouse was injected intra- 
peritoneally with 0.5 cc of a solution contain- 
ing 0.1 mg subtilin per cc (% unit)2 and 
every 4 hours thereafter throughout the first 
day. Three injections were given on the sec- 
ond day and one on the third. The schedule 
of treatments and results obtained are re- 
corded in Table I. I t  may be seen that all 
of the control mice died in about 24 hours. 
On the other hand, all of the treated animals 
were living 2 weeks after treatment was 
discontinued. The animals were discarded 
after this period of time. 

In  a second series a larger number of 
animals (36) was used to check the results 
obtained in the first experiment. Each mouse 
was injected intraperitoneally with 0.1 cc of 
a 24-hour serum broth culture of Type I11 
pneumococcus. The treated animals were 
each given 0.5 cc of a solution containing 
0.1 mg subtilin per cc. Six mice were not 
treated but used as controls; 6 were treated 
immediately; 6 were treated after an interval 
of 1 hour; 6 were treated after 3 hours; 6 
after 6 hours; and 6 after 9 hours. The 
animals were given another treatment 3 hours 
after the first injection, and every 3 hours 
thereafter until 9 p.m., then continued the 
following morning. The treatments were 
continued for approximately 48 hours. The 
results are recorded in Table 11. I t  may be 
seen that all of the control mice died in 
from 24 to 36 hours after being given an 
injection of Type I11 pneumococcus. On the 
other hand all of the treated mice survived 
after being given subtilin for only 48 hours. 

2 Salle, A. J . ,  and Jnan, Gregory J., PRW. SOC. 
1lX-P. I<IOL. ASD ME])., 1946, 81: 23. 
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The 6 mice in the last group (9-hour inter- 
val) were in very bad condition before treat- 
ment was started. After the second or third 
injection they appeared almost normal and 
after 24 hours they appeared to be free from 
any symptoms of pneumonia. ,All of the mice 
were observed for an additional 14 days with- 
out any treatment, then discarded. The anti- 
biotic did not produce any observable toxic 

reaction in the mice. 
Conclusions. Subtilin has been shown to 

exert a powerful in vivo action on the course 
of experimental pneumococcus Type I11 in- 
fections in mice. Animals treated with 
subtilin 9 hours after being injected with 
the organism were quickly cured of the in- 
fection. The antibiotic exhibited no appar- 
ent toxic reaction in the animals. 
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Effect of Anterior Pituitary Growth Horinone on Urinary Nitrogen LOSS 
Following Fracture.” 

Introduction. I t  was noted by Cuthbertsonl 
that bone fracture in man produced a rise 
in urinary nitrogen excretion, which, a t  its 
height, was not affected by a high protein 
diet. I t  was shown that this was due to 
more than disuse atrophy, as splinting of 
the limbs in healthy individuals produced 
only a slight rise. Howard and co-workers2 
have confirmed Cuthbertson’s work in man, 
and have demonstrated that there was a long 
period (average 35.6 days) during which pa- 
tients were in actual negative nitrogen bal- 
ance. In  a subsequent publication: these 
same workers found no beneficial effect from 
increased protein in the diet, the added pro- 
tein being excreted quantitatively in the urine. 

In  rats, Cuthbertson* noticed a similar rise 
following fracture. The maximum nitrogen 

* Aided by grants from the Nwearc.li Board of 
the University of California and the Rockefcllcr 
Foundution, S e w  Pork  City. 

1Cuthbertson: D. P., Lmce t ,  1944, 1, 433. 
3 Howard, J. E., P:irson, JV., StcIin, liT. E., 

Eisenberg, II., and Reidt, I-., E f d .  J I J ~  ) I S  ITop/;i1/.s 

3 IIo~;trd ,  J. E., TViiiteriiitz, J., I’arson, W., 
Eigliani, I?. S., Jr., and Eiscnbcrg, II., Bull. Jo7tns 
I€oyX,iirs Hosp., 1944, 16, 209. 

4 Cutiibertson, D. P., McGirr, J. L., mid Robcrt- 
soil, J. S. JI., Quart. J .  E x ~ I .  Phf/sioZ., 1939. 29. 13. 

Bosp.. 1944, 75, 136. 

excretion occurred on the third day, and the 
animals had returned to normal after 5 days. 
Cuthbertson also found that the amount of 
nitrogen excreted was not accounted for by 
the loss of weight in the limb, but rather that 
tissue breakdown seemed to be occurring gen- 
erally throughout the body. Cuthbertson, 
Webster and Young5 found that a crude 
alkaline extract of the anterior pituitary pre- 
vented the rise in nitrogen excretion. In 
view of these findings it seemed of interest 
to determine whether any effect could be ob- 
tained with growth hormone, inasmuch as it 
would be expected to cause nitrogen retention. 

Nethods. Rats of the Long-Evans strain 
approximately 50 days old were used. In  
order to ensure a constant food intake during 
the whole experimental period, all animals 
were restricted to 10 g of stock diet per day. 
Twenty-four males were studied and were 
divided into 4 groups of 6 each. The first 
group was retained as a normal control, the 
second unoperated but given growth hormone, 
the third operated, and the fourth operated 
and given growth hormone. The growth 
hormone was a homogeneous preparation and 
was isolated by the procedure previously de- 

5 Cutltbertson, D. P., TVebster, T. -4., and Young,  
F. C.. J .  Endoci*in.. 1941. 2. 4123. 




