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tion as long as 11 weeks after implantation the 
cellophane was readily located encapsulated in 
a thin membranous envelope: it showed no 
evidence of disintegration or resorption. 
Lowry8 reported a tendency of certain cello- 
phane films which he studied to be absorbed. 
In  the studies of Oppenheimer et QZ:; the 
regenerated cellulose which they implanted 
was unabsorbed over a period of 11 months 
or more .$) 

In  addition to the gross observations which 
are recorded here, specimens of the implant 
areas were fixed and submitted for histologic 
examination : the results of the histologic read- 
ings will be reported in detail in another 
paper. Since the properties of water insoluble 
gelatin film suggested that it might have 
clinical utility wherever an  absorbable mem- 
brane is indicated, this possibility is being 
independently investigated in several surgical 
research laboratories. 
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Summary. The preparation and properties 
of gelatin films, which resisted water solu- 
tion in varying degrees, have been described. 

These films, although water insoluble, have 
been shown to be digested in different lengths 
of time when subjected to proteolytic enzymes 
in zritro in a standardized assay. 

Some of the altered gelatin films were im- 
planted into muscle areas of albino rats. 
Upon visual inspection they were found to be 
absorbed a t  the recorded intervals, with no 
evidence of untoward tissue reaction. The  
data indicate that the biologic absorption 
time can be roughly predicted from in vitro 
digestion results; as the in vitra times become 
greatly prolonged, however, a comparable 
resistance to biologic absorption is not seen. 

Cellophane implants were not absorbed but 
a t  the eleventh week were encapsulated in a 
thin membranous capsule. 

The autliors are grateful to M a ~ g a r e t  Borst f o r  
her assistaiic>e in this woi*k. 
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Recent studies have shown that acetic acid 
is an extremely rapidly oxidized product of 
the intermediary metabolism of both carbo- 
hydrate and fat.l From thle large (turnover of 
acetate in the normal metabolic processes of 
the body. it is iobvious that sodium acetate 
should serve as a rapidly availabl'e source of 
fixed base. Using the change of serum COz 
content as an index of the presumptive rate of 
oxidation of the acetate ion, studies were per- 
formed in dogs and in man to define the 
usefulness of sodium acetate as a source of 
fixed base. 
_ - - _ _ _ _ ~ ~  ~ _ _ -  - - - _ -  
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Procedure and results. Dogs, anesthetized 
with pen tobarbi tal, were inf usled intravenously 
with a solution of 1/6 molar sodium acetate, 
the total amount administered being 15 mEq 
per kg of body weight. Blood specimens were 
taken under oil a t  intervals of 15 minutles or 
longer, and serum CO2 was determined by the 
manometric method of van Slyke. StudEes on 
8 dogs yielded uniform results and showed a 
rapid rise in CO2 contlent. The  observations 
from 5 experimenlts with similar rates of in- 
fusion are given1 in Table I. Within 15 min- 
utes after starting the sodium acetate infusion 
the Serum COz showed a prompt eleva'tion and 
continued to rise during the infusion, level- 
ing off in the afterperhd without further 
significant change. Infusion of the same 
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TA4BLE I. 
Effect of Sodium Acetate Infusion on Serum C 0 2  Content in the Dog. 

Dog A €3 c D E Avg 

infusion (miii.) 6 Serum GO2 volumes %- v 

Duration of infusion (min.) 75 75 55 65 60 66 
Time after starting 

0 
15 
30 
60 

120 
180 
240 

51.5 51.0 53.7 56.2 52.4 53.0 
60.4 62.4 64.8 68.7 64.1 64.1 
74.1 75.0 83.0 80.2 75.6 '79.4 
88.8 89.3 92.6 99.8 99.2 93.9 
97.0 97.1 100.2 105.8 102.2 100.5 
97.0 98.1 104.1 107.4 102.1 101.7 
- 98.8 104.0 106.8 102.0 102.9 

quantity of sodium acetate twice as quickly 
promoted a rise which was less marked, thus 
suggesting that the renal threshold for acetate 
had been exceeded. Because of the reported 
vasodilator action of acletate,2 blood pressures 
and electrocardiograms were taken, but no 
changes or abnormalities were n'oted with the 
doses employed. 

Solutions of 1/6 molar sodium acetate were 
prepared and autoclaved in lthe routine man- 
ner for use in patients. Normal adult sub- 
jects and patients with renal acidlosis were 
studied in the fasting state. Infusions of 1 
liter were given within a one hour period. The 
average dosage, uncorrected for differences in 
weight of patients, was 2.8 mEq pier kg of 
body weight, approximately one-fifth of the 
amount given per kg to the dogs. No attempt 
was made to define the upper limit of tolerance 
in human subjects. The amounts used satis- 
f y  reasonable clinical requirements. Blood 
pressures and pulse rates were determined at  
frequent intervals anld no significant changes 
were nloted, nor were any subjective symp- 
toms or othier evidence of toxicity observed. 
The results {of the serum analyses are shown 
in Fig. 1. The rapid rise of serum C02 was 
evident 'within 15 minutes and the rise con- 
tinuled progressively. Except in 2 subjects, 
there was no further increase in serum C02  
after termination, of 'tbe infusion. The data 
have been presented without correction lor 
body weight, boldy water or renal excretion, 
and although small variations couId be ac- 
counted for by these factors, it is evident that 
acetate is rapidly metabolized with the re- 

Physiol., 1928, 66, 371. 
2 Bauer, W., and Richards, D. W., Jr., J .  

lease of fixed base. Three subjects were given 
one liter of 1/6 molar sodium bicarbonate in 
one hour as a control study. As seen in Fig. 1, 
the rate of increase in serum COZ content was 
essentially the same for the sodium bicarbon- 
ate infusion as it was for the sodium acetate, 
indicating, within the limits of (the methodolo- 
gy employed, that there was an almost instan- 
taneous ultilization of the acetate. In 3 pa- 
tients 'the urine became sharply alkaline fol- 
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lowing the infusion of the sodium acetate. 
Discussion. Sodium acetate affords a readily 

procurable and inexpensive source of fixed 
base, as rapidly and as completely available as 
sodlium bicarbonate. Solutions are easily pre- 
pared, easily sterilized, and indefinitely stable. 
The pH of 5 different lots of sodium acetate 
made up in 1i/6 molar concentration was found 
to vary from 7.6 to 8.0. We believe that the 
use of sodium acetate solutions is indicated in 
rapid parenteral alkalinization and should be 
useful in the therapy of most types of metabo- 
lic acidosis. However, we wish to emphasize 
that because the metabolism of acetate has not 
been specifically defined as to its possible ef- 
fect on ketone bod_v production in diabetic 
acidosis, we have not used it to date in this 
condition. 

These studies have not revealed previously 

undescribed properties of sodium acetate. In- 
deed the salt has been recommended in stand- 
ard textbooks3y4 as a source of fixed base, but 
its clinical use has been limited. The present 
observations demonstraIte the rapid catabolism 
of acetate and emphasiae certain practical ad- 
vantages which it possesses for clinical use. 

Studies in dogs and in man 
demonstrate that sodium acetate is an easily 
prepared and a rapidly available non-toxic 
source of fixed base suitable for parenteral 
administration when alkalinization is indi- 
cated. 

Sumnzuvy. 
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That blood contains an inactive precursor 
(plasminogen) which can be activated to form 
a proteolytic enzyme (plasmin) has been es- 
tablished.' Study of variations in this en- 
zyme have largely been on the basis of its 
I-ibrinolytic properties. Csing a method of 

' iijdrd by a grant from t h c  Reekford Zrscnrcli 
Fund of the Yale University School of 3Ecdicine. 

t Frllow of 1)ep:Lrtment of Surgery (Onc.ology), 
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$ Senior Fellow, American Cancer Society, as 
recommended by the Committee on Grom-th of the 
Sational Research Council. 
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preparation outlinled by Milstone,6 we have 
been able to obtain from serum a plasmino- 
Ken-containing fraction with consisltent and re- 
producible activation in humans and dogs. 

Reugents and Materials. 1. Streptokinase- 
the filtrate of a 24-hour culture of Group A, 
Type 1 1. Beta hemolytic streptococci, grown 
in beef heart infusion broth with 0.05% added 
dextrose. 

2. Protarnine Su1phateL-a solution of pro- 
tamine sulphate in veronal buffer, 2 rng per 
ml. 

3. Verona1 Bzifler-pH 7.3 5* 
4, A cctic ucid-distilled water mixtwe-19 

volumes of distilled water plus 0.32 volumes of 
1% acetic acid. 
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