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produced renal lesions comparable to hemo- 
globinuric nephrosis by using these extreme 
measures have gone beyond the rational patho- 
genetic sequence of events which usually oc- 
curs in the production of hemoglobinuric 
nephrosis in humans. 

-An important factor that is present in the 
production of this lesion in humans but was 
not included in our experiments is the incom- 
patible transfusion reaction. True transfu- 
sion reactions in dogs, however, have been 
produced(22). None of these animals de- 
veloped any evidence of hemoglobinuric 
nephrosis. I t  is possible, then, that some 
factor in the incompatibility reaction, plus 
hemoglobinuria, in addition to prolonged renal 
anoxia and/or hemorrhagic shock may be 
responsible for the production of such a 

lesion. -4t present we are investigating this 
line of reasoning. 

Summary  and conclusions. Prolonged 
hemorrhagic shock was produced in 13 dogs. 
This was followed by infusions of hemolysed 
blood with or without red blood cell stroma. 
The animals were then brought out of shock 
with transfusions of their own blood. Four 
dogs died within 17 hours of anesthetic com- 
plications or ‘irreversible’ shock. The 9 sur- 
viving dogs revealed no evidence of hemo- 
globinuric nephrosis, and were completely well 
within 20 hours. I n  this study the combina- 
tion of prolonged hemorrhagic shock and 
hemoglobinuria failed to produce hemoglobin- 
uric nephrosis. 
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The key role played by nucleic acids in the 
processes of normal growth and neoplasia has 
been well demonstrated in recent years by 
the work of Caspersson and his group( 1) .  
Bacterial cultures offer excellent systems in 
which to trace the changes in nucleic acid 
concentrations with growth and it is the ob- 
ject of the present study to determine the con- 
centrations of desoxypentosenucleic acid 
(US.\) and pentosenucleic acid (PX.4) a t  
significant stages in the growth cycle of 
Staphylococcus aureus. Previous investiga- 
tions of the nucleic acid contents of staphyl- 
ococcus have been sparse and somewhat con- 
tradictory. Thus, Vendrely and Lehoult ( 2 )  
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determined the nucleic acid contents of 
Staphylococcus a w e u s  a t  a single growth 
stage ( i . ~ .  20 hour cultures on agar) and 
found the PS.4 content to be 3 times as high 
as the DXA\ content. Price (3) in an  analysis 
of a 2 2  hour slant of Staphylococcus iiwscae 
reported equal amounts of PNA and DN-4, 
although in earlier phases of the growth cycle 
the PXA concentration was 2-2% times that 
of DXA. 

Methods.  Determinations were carried out 
on Staphylococcus auyeus of the “L” strain 
from the Department of Microbiology of Bos- 
ton University School of Medicine. ,ill cul- 
tures were grown in a medium prepared by 
adding water to 15 g of Bacto-ICasamino , k i d  
and 5 g of Bacto-Yeast Extract to a total 
volume of 1 liter. The medium was adjusted 
to pH 8 and autoclaved at 10 lb  pressure for 
20 minutes. In  order to have reproducible 
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lag period behavior, it  was necessary to have 
an inoculum in a resting or decay stage but 
which contained a minimum of nonviable bac- 
teria, since in the lag phase samplings up to 
one hour contain the same per cent of non- 
viable bacteria as the inoculum. Similarly, 
the inoculum must be large enough to come 
within range of the chemical technics em- 
ployed. I t  was discovered that an inoculum 
large enough to allow accurate duplicate de- 
termination within the first hour was too large 
to permit normal growth in the logarithmic 
phase. Inocula were prepared by incubating 
for 24 hours 1 ml of a previous culture in 100 
ml of medium in 250-ml Erlenmeyer flasks 
a t  37"lC. For lag phase determinations, 50 
ml was spun down in a refrigerated centrifuge 
and inoculated into 500 ml of medium. For 
logarithmic phase determinations, 2 5 ml was 
so treated. The growth curve was followed 
by means of turbidity measurement a t  a wave 
length of 600 mp on a Coleman Junior Spec- 
trophotometer. Samples of 100 to 200 ml 
were removed at  selected times, spun down, 
washed with distilled water and made up to 
20 ml. Aliquots were removed for total nitro- 
gen determinations. The samples were then 
washed with cold 10% trichloracetic acid 
(which, by inactivating nuclease activity, pre- 
serves the nucleic acid molecule relatively 
intact) and with 95% alcohol. I t  was found 
desirable to modify the washing procedure by 
resuspending the centrifuged bacteria in 1 or 
2 ml water before adding the trichloracetic 
acid or alcohol to prevent clumping. The 
bacteria were stirred for 10 minutes with 
each washing. The samples were then hydro- 
lyzed with two 5-In1 portions of 5% tri- 
chloracetic acid in a water bath at  90°C. 
The hydrolysates were combined and centri- 
fuged a second time to remove particulate 
matter and made up to 18 ml with 5% tri- 
chloracetic acid. Aliquots were now taken 
for determination of PNA, DX-4, nucleic acid 
P, and nucleic acid N. 

PNA4 was measured by the orcinol method 
(4),  photometric measurement being made 
at  a wave length of 670 mp. The procedure 
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was tested by measuring known mixtures of 
PNA and D'NA standards, a correction fac- 
tor(5) being calculated on the basis of an 
orcinol-DNA curve. DNA was measured by 
the diphenylamine method (6) ,  the photo- 
metric readings being made at  600 mp. Com- 
mercially prepared PNA and DNiA of Nu- 
tritional Biochemical Laboratories were used 
as standards in these two reactions. The 
preparations were about 90% nucleic acid as 
calculated from phosphorus determinations. 
The impurity was determined chromatographi- 
cally to be largely or entirely adenine, which 
does not interfere with either the orcinol or 
the diphenylamine tests. N o  free phosphate 
was found. Phosphorus was determined ac- 
cording to the method of Fiske and Sub- 
barow ( 7 ) .  Total nitrogen and nucleic acid 
nitrogen were measured as ammonia by Nes- 
slerization. The reagent used in Rjeldahl 
digestion was 1 ml of selenium oxide and 1 mI 
of a saturated solution of cupric sulfate made 
up to 100 ml with concentrated sulfuric acid. 
The photometric measurements were carried 
out a t  a wave length of 520 mp. 

Results. The significant data obtained are 
shown in Table I. The nucleic acid values 
(in Columns I11 and IV) have been related 
to total nitrogen of whole bacteria washed 
with distilled water. The ratio of nucleic 
acid r\; to nucleic acid P (Column V) tends 
to be somewhat higher than the theoretical 
1.7. Total nucleic acid content of the in- 
ocula are determined in two ways: by calcu- 
lation from the nucleic acid P (Column V I )  ; 
and by addition of the PNA and DNA con- 
tent as determined colorimetrically ( Column 
VII) . Price (3) reports agreement between 
nucleic acid colorimetry and phosphorus de- 
terminations within -i- 15%. Ten out of the 
thirteen sets of determinations agree within 
this range. 

Discussion. Our values agree with those of 
Price (3) on Staphylococcus wanuscae in having 
equal amounts of the 2 nucleic acids in a 
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resting culture. I t  will be noted. however. 
that as growth proceeds. both the US-4 and 
I'S-4 concentrations increase, the latter more 
sharplj-. to a peak at  l-ly; hours of growth. 
after which declines take place. The  values 
of I'endrelj- and Lehoult(2),  related to mg 
oi total nitrogen. are 0.625 mg T'S-4 and 0.2 
nix 1)s-1. Their very low DS-4 value sug- 
zests that one extraction fails to remove all 
the relatively insoluble DS.1. 

Suiizmary. The  concentrations of pentose- 
nucleic acid and desoxypentosenucleic acid 
per total nitrogen content a t  significant stages 
in the growth cycle of Staphylococcus mireus 
were determined. The concentrations were 
equal in resting or decay cultures. rose to a 
peak a t  1-1% hours of growth and thereafter 
declined. -4t peak concentrations, the PX-A 
content was about twice that of DXA4. 

Received October 26, 1950. P.S.E.R.M., 1959, ~ 7 5 .  

Effect of Plaster Cast on Tourniquet Shock." (18339) 

Smoz KOLETSKY AND GORDON E. GUSTAFSON. 
F r o m  t h e  I i i s t i t i r t e  of Pat holog?, Lt'estpm RPYerve University School of Medic iw ,  Clevekind. 

Experimental tourniquet shock in rats is 
probablj- initiated by local fluid loss( 1 ) . The 
following study was made to determine 
whether shock could be delayed or prevented 
bj- applying a cast to reduce the edema. 
I'revious reports indicate that local pressure 
is beneficial for both rats and dogs in tourni- 
quet ( 2 - 4 )  and traumatic shock( 5 ) .  
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dJethad. This has been described previously 
( 1 ) .  The  technic results in severe shock 
which causes death within a few to several 
hours. Adult white male rats weighing about 
200 to 250 g were used. Circulation in the 
left hind extremity was occluded for 5 hours 
by tightly wound rubber bands. Food and 
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