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control). the pH did not change more than 
0.1 unit as a result of incubation. This 1)H 
stability may have resulted from the insolu- 
bility of the fatty acids produced allowing lit- 
tle or no effect on pH. The inhibition of en- 
zyme activity by the materials tested, there- 
fore, could not be accounted for by an effect 
on pH of the incubating mixture. 

Iliscussioiz. I t  appeared, therefore, that 
protein components most likely accounted for 
the lipase inhibition seen with plasma and red 
blood cells. Tauber(1) in fact, reported 
presence of serum antilipase which inhibited 
lipolytic activity normally found in some 
sera; he also found that laked rabbit red 
blood cells inhibited serum lipase activity and 
concluded that hemoglobin was the inhibitor. 
The ineffectiveness of ashed plasma and red 
blood cells in the present study indicated that 
inorganic electrolytes were not responsible 
for the inhibition. 

The mechanism of an inhibitory activity 
of plasma proteins and hemoglobin on this 
enzyme is unknown. If the enzyme were 
autocatalytic, as reported for a lecithinase 
( 6 ) ,  the protein could prevent activation of 
the enzyme by binding the fatty acid prod- 
ucts. The lack of albumin inhibition on tria- 
cetin hydrolysis by this enzyme. however, is 
evidence against this possibility, and sug- 
gests that the inhibitory effect of albumin 

and the other protein fractions on enzyme 
hydrolysis of the olive oil emulsion might 
have been the result of coating of the lipid 
droplets by these proteins, thereby prevent- 
ing access of the substrate to the enzyme. 

Summary. Human plasma, red blood cells, 
plasma protein fractions and a hemoglobin 
preparation were found to inhibit lipolytic ac- 
tivity of a microbiological lipase preparation 
when an olive oil emulsion was used as sub- 
strate. Human serum albumin, which was 
inhibitory in proportion to its concentration, 
was not inhibitory when triacetin was used as 
substrate. Hydrolysis of the olive oil emul- 
sion by pork pancreatic extract was not in- 
hibited by human plasma, red blood cells or 
albumin. 
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Phospholipides are involved in many basic 
structures of the cell, constituting 16-32% 
dry weight of nuclei, mitochondria and mi- 
crosomes ( l ), and are chemically part of cer- 
tain enzymes( 2 ) .  T o  our knowledge, the in- 
fluence of age upon radioactive turnover and 
chromatographic separation of the individual 

Energy Comm. and American Cancer SOC.  
*Supported in part by grants from U. S. Atomic 

phospholipides has not been previously re- 
ported. 

Methods. Alteration of phospholipide me- 
tabolism and distribution with increasing age 
was studied in inbred strains of female mice 
(AxZb). Six hours before sacrifice 25 pc 
of NaH2P"O4 was administered intraperi- 
toneally. This time interval corresponds to 
the ascending part of the specific activity 
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TARIJE I. Influence of Age on Liver Phospholipide Composition and Relative Specific Activi- 
ties of Mice.% 

tot:) 1 lipitle phos1)horiis 
Total  lipjdc 

No. of ~~ l losp l lo~ l~s ,  Pllos- P l l O S -  
Ago sni- pg/nig pliatitlyl Phospliatidyl p h ; ~ t j  dyl Sphiiigo- 

(days) iiials liver N srriiie cthanolaininc inositol 1,rcithin inyeliii 

8 8  16.93 7.94 ( 2 0 )  24.39 (.94) 20.10 (31) 40.00 ( 3 8 )  7.92 (.46) 
1 7  5 39.08 5.00 (.06) 30.10 (.31) 12.04 ( .e l )  45.44 (.42) 7.42 ( 2 3 )  
34 4 26.40 3.17 (.05) 32.48 ( 2 6 )  13.74 (.15) 40.0ti 10.55 (.21) 
60 3 36.44 2.52 (.11) 29.54 (.36) 10.00 (21 )  52.81 ( 3 6 )  5.12 (.2ti) 

145 3 34.99 17.18 ( 2 2 )  15.41 (.26) 9.37 ( J2 )  51.05 (.28) 6.99 (-25) 
365 3 40.41 16.06 (.19) 16.21 (.22) 8.74 (.12) 51.41 ( .el)  7.59 (.16) 
840 2 35.45 2.94 (.06) 30.78 (.24) 10.30 (.17) 49.14 ( 2 0 )  6.84 (.14) 

* Values in parentheses are relative specific activities. 

tirne curves, where synthesis of phospholi- 
pides occurs to a degree greater than break- 
down ( 3  ) . The livers were removed, pooled 
for each age group, and homogenized in the 
cold for 2 minutes in 95% ethanol in a Fot- 
ter-Elvehjem homogenizer. An aliquot was 
taken of the homogenate for extraction of 
the inorganic soluble phospholrus with 10% 
tr.ichloroacetic acid, and radioactivity (4) and 
phosphorus (5)  were determined. Nitrogen 
was determined by the semimicra-K jeldahl 
method on another aliquot. The lipides were 
extracted from the remainder of the homoge- 
nate, chromatographed on silicic acid col- 
umns, and eluted with chloroform-methanol 
by the methold of Hanahan(6) using a Gilson 
Medical Electronics fraction collector. Ra- 
dkoactivity(4) and phosphorus (5) were de- 
termined on aliquots of the chloroforni-me- 
thanol fractions. The composition of each of 
the individual phospholipide fractions was 
further substantiated by utilizing the paper 
chromatographic technic of Marinetti et d. 
(7).  As a measure of phospholipide synthe- 
sis the relative specific activity has been cal- 
culated( 8) .  This is the ratio of specific ac- 
tivities of phospholipide phosphorus to spe- 
cific activities of acid soluble phosphorus. 
IJnder the conditions of our experiments an 
increase in formation of phospholipides may 
reasonably be assumed when higher values of 
relative specific activities are found. Radio- 
activity was determined with a ultra-thin 
window, gas flow geiger tube (Tracerlab 
TGC-14). Specific activity is defined as 
counts per minute per aliquot/mg of phos- 
phorus per aliquot. 

Results. Table I shows phospholipide con- 
centration and chromatographic separation of 
liver phospholipides (phosphatidyl serine, 
phosphatidyl ethanolamine, phosphatidyl in- 
ositol, lecithins and sphingomyelins) and rel- 
ative specific activity of each fraction in 8, 
17, 24, 60, 145, 365 and 8401 day old mice. 
There was an increase in concentration od pg 
phospholipide Pjmg liver N for the 8 to 60 
day old mice after which the concentration 
remained unchanged with age. This con- 
stancy of phospholipide phosphorus with age- 
ing in mouse liver was observed by Schulz 
(9) in mice 2 1  to 390 days old. Williams et 
al .  ( 10) have demonstrated a similar increase 
in concentration in liver of young rats 15 to 
70 days old. The ratio of phospholipide P j  
liver N is constant in adult rats maintained 
on diets of different protein concentration 
(1 1) and is unaltered in animals maintained 
on low protein diets whether or not the liver 
is fatty, fibrosed, or normal( 12). Concentra- 
tion of phospholipides in the liver cell appar- 
ently increased only during growth. There 
was little change in % of total lipide phos- 
phorus for the various phospholipide frac- 
tions with respect to age. However, the rela- 
tive specific activities of each phospholipide 
fraction were greater in the younger mice. 
This observation of an increase in relative 
specific activities of the phospholipides is 
similar to that observed in the total phospho- 
lipides of the liver of 4 week old rats as com- 
pared to that of 10 weeks(l3) and in 1.5 
day old cultures of ascites tumor cells as cam- 
pared to 6 days(l4). The evidence pre- 
sented supports the idea that tissue phospha- 
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lipides are involved in cellular growth. 
1) The influence of age upon 

radioactive turnover and chromatographic 
separation of the individual phospholipides 
was studied in female mice. 2 )  There was 
an increase in concentration of pg phospho- 
lipide P/mg liver N for the 8 to 60 day old 
mice after which the concentration remained 
unchanged with age. There was little change 
in % of total lipide phosphorus for the vari- 
ous phospholipide fractions with respect to 
age. However. the relative specific activities 
of each phospholipide fraction were greater 
in the younger mice, 
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Resuscitation of the heart after chemically- 
induced arrest produced by potassium chlor- 
ide, potassium citrate or acetylcholine has 
been accomplished experimentally( 1,4,8), 
and also clinically in cardiac surgery. The 
isolated perfused rabbit heart may be sub- 
jected to as many as 10 successive periods of 
potassium ion-induced arrest with complete 
resuscitation in all cases ( 1 ) . Furthermore, a 
close correlation has been found between re- 
suscitability of the heart and temperature at 
which arrest was induced as well as duration 
of arrest. The importance of the electrolyte 
composition of the perfusion media employed 
in resuscitation procedures was stressed by 
all investigators. However, specific require- 
ments for the optimum compositions are un- 
known. Hence the effects of cardiac arrest 
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prr se on electrolyte content of myocardium 
was of interest since it might shed some light 
on the significance of electrolyte distribution 
in reinitiation of the heart beat following ar- 
rest. Therefore, the alterations in heart mus- 
cle electrolytes incident to prollonged periods 
of cardiac arrest were determined. 

Methods .  Isolated rabbit hearts were per- 
fused by the Langendorff technic in air a t  an  
ambient room temperature of 22-24°C. Three 
groups of hearts were studied: 1. Control 
Group consisted of 18 isolated hearts per- 
fused with aerated Ringer-Locke solution a t  
36°C for a period of 25  minutes. After this 
period of stabilization, 30 ml of 5% dextrose 
in demineralized water were perfused through 
the hearts to flush excess electrolytes from 
the vascular system. Determinations on 
these tissues served to establish electrolyte 
and water content of normal isolated heart 


