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transferred to newborn animals. Cells from 
uninjected rabbits, transferred to x-irradiated 
adults simultaneously with antigen, or after 
contact with antigen in vitro, produced anti- 
bodies against Shigella antigens ( 5 )  , but not 
against protein antigens( 7 ) .  Cells from un- 
injected animals in tissue culture are gener- 
ally recognized not to produce antibodies( 5 ) ,  
but one report(8) has indicated that cells 
from animals non-specifically stimulated by 
endotoxin produced antibodies following an 
in vitro contact with protein antigen. 

Summar?. Spleen cell suspensions from 
normal hens inoculated onto CAM's with 
BSA, or after in vitro contact with BSA, 
failed to produce demonstrable antibodies. 
Whole spleen cell and spleen white cell sus- 
pensions. taken from previously normal hens 
36 to 48 hours after intravenous injection of 
BSA and inoculated onto CAM's, produced 
significant amounts of antibody without fur- 
ther contact with antigen 4 to 7 days after 
transfer. The white cell suspensions produced 
somewhat more antibody than did the whole 
spleen suspensions. Whole spleen cell sus- 
pensions! taken from hens 48 hours after in- 

travenous reinjection of BSA, produced sig- 
nificant amounts of antibody, without further 
contact with antigen, 2 to 6 days after trans- 
fer to CAM's. Whole spleen cell suspensions? 
from hens stimulated by BSA injection more 
than 7 days previously, inoculated onto 
CAM's with BSA, or after in vitro contact 
with BSA, failed to produce demonstrable 
antibodies. 
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Pancreat ic  Cholesterol Esterase." (23811) 
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In a study (1) on the relative specificity 
and activity of hydrolytic and esterifying 
cholesterol esterase in pancreatic extracts in a 
series of 13 fatty acids, it was observed that 
the enzyme was most active in hydrolysis with 
short chain fatty acid esters, and most active 
in esterification with long chajn 4acids: An 
interesting exception to the high hydrolytic 
activity with short chain fatty :wid esters was 
found with cholesterol isovalerate. This 5- 
carbon branched chain ester was hydrolyzed 
at  9% of the rate observed with the n-valeric 
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acid ester. This markedly lower activity with 
a branched chain acid suggested the possibil- 
ity of inhibition of the enzyme owing to sterk 
hindrance effects. It was also shown that in 
a mixture of 2 esters the more slowly hydro- 
lyzed ester competes with the more rapidly 
hydrolyzed one for the enzyme. In,this paper 
we p r w n t  data on &he hydrolysis of a &ies 
of &olesterol esters, of fatty acids of varying 
chain length with differing degree, location, 
and size of branching by pancreatic choles- 
terol esterase. 

Preparation and characteristics of branched 
chain esters. The esters were synthesized as 
described by Swell and Treadwell(1) and 
were recrystallized until melting p i n t s  were 
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TA4BLE I. Physical Constants of Cholesterol Es- 
ters. 
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constant and they gave no precipitate with 
digitonin. For determination of molecular 
weights of these branched chain esters. it was 
necessary to modify the saponification method 
described by Jamieson ( 2  ) . In preliminary de- 
terminations it was found that less than SO./: 
of some esters was saponified in the 2-hour 
period specified by Jamieson. A time study 
of saponification of cholesterol diethylacetate. 
the most resistant ester in the series, showed 
that refluxing for 8 hours gave complete sa- 
ponification. The modified method included 
use of 200 mg quantities of the esters. a com- 
parable decrease in volume of the alcoholic 
potassium hydroxide solution, and an 8 hour 
period of saponification. The molecular 
weight. melting point. and specific rotation 
of each of the esters used are shown in Table 
I. Determination of hydrolytic activity of 
choZestero1 esterase. Composition and prepa- 
ration of substrate mixtures, preparation of 
the pancreatic extract. and conditions for as- 
say of the hydrolytic activity were the same 
as described previously ( 1 ) . Samples were 
removed for analysis a t  0. 2. 4, 6, 12 and 24 
hours of incubation. The 0 and 24 hour sam- 
ples were analyzed for total cholesterol to in- 
sure uniformity of the digests during incuba- 
tion, and all samples were analyzed for free 
cholesterol. The free cholesterol content was 
used for calculating the degree of hydrolysis 
and determining the linear portion of the time 
curve. The activity (mg of cholesterol lib- 
erated/g of tissue/hour ) was calculated from 

a point, usually 2 hours, on the linear portion 
of the time curve. The Schoenheimer and 
Sperry method ( 3  ) was used for determination 
of free cholesterol in the digest, but for total 
cholesterol it was necessary to modify the 
saponification step in the method. An aliquot 
of the (1-1) acetone-alcohol extract of the en- 
zyme digest in a 15 ml centrifuge tube was 
evaporated to dryness, and 2 ml of 6% po- 
tassium hydroxide in aldehyde-free absolute 
alcohol added. After thorough mixing, the 
tube was placed in an oven a t  67°C for 8 
hours, neutralized with 10% hydrochloric acid 
using one drop of phenolphthalein as indi- 

TABLE 11. Hydrolysis of Cholesterol Esters by 
Pancreatic Cholesterol Esterase. 
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335 
17 
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100 
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* mg of cholestcrol liberated per g pancreatic tis- 
sue per hr. 

t Hydrolytic activity for ester/hydrolytic activ- 
i ty  for ester of n-acid of same No. of carbons, 
x 100. 
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cator, and the volume adjusted to 2 ml with 
acetone-alcohol. The remainder of the pro- 
cedure for total cholesterol was as described 
by Schoenheimer and Sperry ( 3 ) .  

Results. The data are shown in Table 11. 
The earlier single observation of Swell and 
Treadwell(1) on the markedly lower hy- 
drolysis rate of a branched chain ester in com- 
parison with the n-acid ester is confirmed and 
extended. All 8 of the branched chain esters 
studied were hydrolyzed a t  a slower rate than 
the corresponding n-acid esters, and with 2 of 
the esters the observed hydrolysis was within 
experimental error of the assay. The data 
also demonstrate effects of location, degree, 
and size of branching. Methyl-branches a t  
carbons 2 and 3 of the acids have about the 
same effect in depressing the hydrolytic ac- 
tivity, while a methyl-branch at carbon 4 has 
little effect. A second methyl-branch on car- 
bon 2 produces a further depression in activ- 
ity over that with one methyl-branch. An 
ethyl-branch at  carbon 2 gives a greater de- 
pression than a methyl a t  the same location. 
In general the closer the branching is to the 

ester bond and the greater the size of the 
branch, the greater the depression in hydro- 
lytic activity. These effects are most likely 
due to spatial interference with the approach 
of substrate to the active site on the enzyme. 

Summary. The synthesis and characteris- 
tics of a series of branched chain fatty acid 
ester of cholesterol are described. The hy- 
drolysis of these esters by pancreatic choles- 
terol esterase was determined under standard 
conditions. The branched chain acid esters 
were hydrolyzed a t  lower rates than corre- 
sponding n-acid esters. The closer the loca- 
tion of the branch to the ester bond, the 
greater the depression in activity. Esters with 
ethyl groups on carbon 2 were hydrolyzed a t  
a slower rate than those with methyl groups 
at  this location. 
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Though the lipid composition of the skin 
may be important for its many functions, the 
present knowledge of skin lipids is still scanty 
(1). Only a few species have been examined. 
Furthermore, the methods which have been 
available for some comprehensive studies ( 2 )  
have been inadequate to allow more or less 
complete characterization of the lipids. The 
present investigation has been aimed a t  an 
examination of the lipids of the rabbit skin 
with methods developed more recently, as 
well as a t  a study of the effect of ionizing ir- 
radiation. This paper reports the results of 
the examination of total lipids, cholesterol, 
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and phospholipids. 
Material and methods. We used young 

adult female albino rabbits about 1700 g 
weight. Animals were kept on balanced diet 
ad libitum for one week preceding experi- 
ments. Hair of both flanks was removed 
avoiding carefully damage to skin. “Super- 
ficial” irradiation was applied at 4000 r or 
8000 r (Ritter self rectified machine; Mach- 
lett OEG60 Beryllium window tube; 22  cm 
focal distance; 30 KV; 10 MA; h.v.p.0. 06 
mm). Calibration was performed with Vic- 
toreen r-meter. One flank of the rabbit was 
irradiated, the other serving as control, was 
protected with lead plate. Food was with- 
drawn following irradiation. Rabbits were 


