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had available animals with a natural fever 
due, usually, to infection and abscess forma- 
tion at  the point where peptone had been 
injected. This group of animals included 9 
rabbits, 6 guinea pigs, 8 albino rats and 6 
cats. We made no systematic study of these 
but injected them with various doses of 
camphor in oil. In the entire group of 29 
animals, 24 or 83% showed no change or 
increased fever after injecting camphor, in 
4 animals the temperature fell toward nor- 
mal and 1 animal died. 

Finally, we considered the possibility that 
camphor given by stomach tube in the form 
of Spirit of Camphor, B.P., might be anti- 
pyretic. Six groups of 13 rabbits each were 
injected with peptone and 3 hours later given 
respectively 0, 0.01, 0.1, 0.5, 1.0, and 5.0 ml 
of Spirit of Camphor by stomach tube, washed 
down with water. Again camphor failed to 
exhibit any antipyretic activity. 

These 5 experiments convinced us that 
camphor has little or no antipyretic activity 
and that statements to the effect that the 
internal use of camphor is “supposed” or 
“considered” to have some antipyretic value 
should be deleted from textbooks, thus in 
some measure, even though small, lightening 
the burden of information which the medical 
student, physician and pharmacologist have 
to learn. 

Summary. Camphor was administered 
parenterally and by stomach tube, in a wide 
range of doses, to some 500 animals, in- 
cluding albino rats, guinea pigs, rabbits and 
cats with a fever induced by previous injec- 
tion of peptone and, in a few instances, fever 
from infection. Under these conditions, 
phenazone was found to be antipyretic in 
rabbits, but no evidence was obtained that 
camphor possessed antipyretic properties, at 
least to any marked degree. 
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Blood Chemical Changes Following Intravenous Administration of a 
Casein Hydrolysate to Human Subjects.” 

WILLIAM S. HOFFMAN, DONALD D. KOZOLL,~ AND BESS OSGOOD. 
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and Northwestern University Nedical School, Chicago, Il l .  

To determine the criteria for the proper 
administration of Parenamine,$ one of the 
zommercially available casein hydrolysates 
which are used parenterally, and as a part 
of an investigation of its clinical effective- 
____-  -~~~ ~- _ _  - .. . 
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1 Kindly funiislicd by Frcilerick Stcarns and 
lonlpa tiy, Detroit, Mich. I’arenamine is an acid 
tydrolysnte of cnseiii, fortified with 1% d, 1- 
rypto~)hancl. Jt is put up in 15% solutions in 
)ottlcs containing 100 cc. The method of prcp;~ra- 
;ion of P‘ni.eiiaminc is essentially that described 
by Saliyun.7 An analysis of the distribution of 

tlic amino :icids in the preparation has been re- 
)orted by Block and Bolling.8 

ness, a study was made of some of the blood 
chemical changes that occurred when this 
preparation was injected intravenously. The 
clinical studies have been reported e1sewhere.l 

Forty-five g of Parenamine (equivalent to 
6 g of nitrogen) dissolved in 1000 cc of dis- 
tilled water were injected intravenously into 
30 hospital control subjects at  a commonly 
used clinical speed of 300 to 350 cc per hour. 
The injections were made in the morning, 
breakfast having been withheld. Blood sam- 
ples were drawn at  the beginning, middle 
and end of injections and a t  1 and 2 hours 
after the injection was completed. Plasma 
amino acid nitrogen concentrations were de- 

3 Kozoll, Donald D., IIoffman, William S., and 
~~ 

Jlilyer, K a r l  A., Arch.  St(rg.? 1945, 51, 59. 
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termined by the naphthoquinone method 
adapted to the photoelectric colorimeter by 
one of us (W.S.H.) ,2 inorganic phosphate 
photoelectrically by Fiske and Subbarow's 
niethod," urea by the method of Hoffman 
and Osgood4 and C 0 2  combining power by 
the method of Van Slyke,5 and glucose by 
the method of Hoffman.G 

The results are summarized in Table I. 
The initial plasma amino acid K levels 
ranged between 2.5 and 8.4 mg per 100 cc 
averaging 5.1 with a standard deviation of 
~ 1 . 5 .  These values are slightly higher than 
those obtained with the ninhydrin r n e t h ~ d . ~  
The amino acid S levels rose during the in- 
jection reaching a maximum in the majority 
of cases in the middle of the injection, in the 
remainder at  the end of the injection. Thus 
the rate of removal of amino acids from the 
blood stream eventually became faster than 
the 15 g per hour of injection. The average 
maximal rise was 4.9 mg per 100 cc. At 
the end of 2 hours the amino acid N concen- 
tration had returned almost to the base level. 
The amino acid curves on the whole agreed 
with those found by Landesman and Wein- 
steinlo for intravenous injection of Amigen. 

The blood urea N concentration began to 
rise slowly during the injection reaching a 
maximal value in 1 1  cases at  1 hour after 
the injection, and in 8 cases a t  2 hours after 
the injection. The average maximal urea N 
concentration was 17.4 mg per 100 cc. The 
highest maximal concentration was 27.1 mg 

2 Hoffin:iit. William S., d?n. J .  Clin.  Pntli., 1945. 
1.5. .i7. 
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per 100 cc; this was in a patient 
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whose 
initial level was 18.3 mg per 100 cc and 
who therefore may have had an early renal 
insufficiency. With one other exception, the 
remaining subjects showed maximal urea con- 
centrations within the limits of normal such 
as might be found in patients on a high pro- 
tein diet. Urea clearance determinations 
made in the successive intervals in 8 cases 
were too variable to indicate any direction 
of change, but a t  least they gave no clear 
evidence that the rise in blood urea concen- 
tration was due to a diminished rate of renal 
excretion. 

A rather surprising finding was the drop 
in serum inorganic phosphate. This decline 
was small, about 0.5 mg per 100 cc, but 
was statistically significant. It occurred in 
all experiments, and the t valuell for statistical 
significance of the difference between the 
average initial level and that at the middle 
of the injection was 2.9, a value above the 
2.5 required to make it improbable that the 
decline was fortuitous. The maximal de- 
cline occurred at  the midpoint a t  the same 
time that the amino acids were most rapidly 
leaving the blood stream. 

Since Parenamine is furnished as an un- 
neutralized mixture of amino acids having 
a pH of about 4.2, i t  is important to de- 

11 Sncdecor, G .  w., Statistical M d h o d s  App l i ed  
to  Experiments in Agriculture and Biology, Col- 
legiate Press, Inc., Ames, Iowa, 1937. 

1. 

termine whether injections of this product 
produce any appreciable changes in CO2 com- 
bining power. The results summarized in 
Table I indicate that the fall in COZ com- 
bining power is negligible. The range of 
maximal change was from $-3 to -11 Cc 
per 100 cc with an average fall of 4 cc per 
100 cc. In  8 out of 13 cases, the fall occurred 
at  the end of the injection. A return to the 
initial levels had occurred at  2 hours after 
the completion of the injection. 

In  30 experiments listed in Table I, vomit- 
ing occurred in 2 cases at or near the end 
of the injection. In  both cases the amino 
acid N levels were over 11 mg per 100 cc. 
Two other patients complained of nausea at 
a time when the amino acid levels were 
over 10 mg per 100 cc. In  all 4 cases the 
rate of injection was somewhat faster than 
the average of 3 hours for the 1000 cc. In  
5 additional cases not listed, injections were 
purposely made at  fast rates ranging from 
90 to 120 minutes for the 1000 cc. In  2 of 
these experiments, the maximal amino acid 
N concentration was over 1 2  mg per 100 cc 
and were associated with a sense of fullness, 
nausea, and vomiting. Thus it appears that 
if the plasma amino acid N concentration 
rises considerably above 10 mg per 100 cc, 
there may be symptoms produced comparable 
to those in acute overeating. It may be that 
the increase in concentration of a certain 
amino acid, such as glutamic or aspartic acid, 
is actually responsible for the symptoms. 



140 I S  SORMAL HUMAN URINE rroxIc? 

Amino acid tolerance curves obtained after 
oral ingestion of 45 g of Parenamine (in an- 
other study from this laboratory1') were 
similar to those after intravenous injection 
except that the average maximal rise was 
only 3.4 nig per 100 cc, the amino acid K 
ievel seldom rising above 10 mg per 100 cc. 

Since glucose is frequently administered 
intravenously along with amino acids, it was 
found desirable to study the blood chemical 
changes when a liter of 4.5% solution was 
injected iollowing the intravenous adminis- 
tration of a liter of 5v glucose. 'There was 
no appreciable effect upon the various curves. 
One such experiment is shown in Fig. 1. 
The glucose curve fell promptly to normal 
following the injection. The serum phosphate 
level. depressecl by the glucose injection was 

further lowered by the amino acid injection, 
reaching in one case the low level of 1.5 
mg per 100 cc. The rise to normal levels 
was rapid. 

Sunzwiui'~. Injection of 45 g of Parenamine 
intravenously a t  slow speeds produced an 
average plasma amino acid N rise of +4.9 
mg per 100 cc during the injection with a 
return to normal in 2 hours. Rises to levels 
above 10 mg per 100 cc produced by rapid 
injection may be associated with nausea and 
vomiting. .A progressive though slight rise 
in blood urea takes place during and after 
the injection, accompanied by increased urea 
excretion. Serum inorganic phosphate is 
lowered during the injection and returns to 
normal by the end of the injection. Only 
a negligible drop in CO? combining power 
occurred during the inject ion. Intravenously 
injected glucose did not alter the curves pro- 
duced by the amino acid injection. 
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Is N o r m a l  Human U r i n e  Toxic?* 

Much investigation has been devoted to the 
question of whether normal urine is toxic. 
I t  has been suggested that the increase of a 
tosic urine constituent is associated with 
disturbance of renal function (e.g. uremia, 
eclampsia). Aschheim and Zondek, how- 
ever, in developing the hormonal pregnancy 
test concluded that human urine is non- 
toxic for the mouse, since injections of very 
large doses of human urine are tolerated by 
this animal. 

Rachmilewitzl on the basis of experiments 
with fibroblast cultures in vitro concluded 
that human urine, native as well as dialyzed, 

contains, even in a dilution of 1:50, a power- 
ful toxic substance which inhibits the growth 
and brings about the degeneration of cells. 
Lremic and normal urine were found to 
contain this toxic substance in about equal 
amoun ts.l I t  is, however, uncertain whether 
results of experiments carried out in vitro 
can be applied also in vivo, especially where 
toxicity is in question, since a cell (fibroblast) 
in vitro may lack detoxication potentialities 
which characterize the intact organism. Many 
substances whose toxic effect in vitro is no- 
torious (e.g. para-chloro-xylenoP and many 
others) are completely non-toxic in vivo. ,41- 
though dialyzed human urine inhibits the 
growth of fibroblasts in vitrol we found that 
it has no toxic action on a surviving frog 

2 Zoadek, B., ATTnturc, 1942, 140, 334; J .  Urol., 
1942, 78, 747. 


