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It has been shown( 1) that administration 
of several different fatty acids will increase 
degree of absorption of administered choles- 
terol. However, very little data are available 
on extent to which administered fatty acid ap- 
pears in cholesterol ester fatty acids of lymph. 
Clement and Mead (2) reported that follow- 
ing feeding of cholesterol and C1 4-oleic acid, 
administered oleic acid in lymph sterol esters 
was diluted with endogenous oleic, linoleic and 
stearic acids. T t  has been shown(3,4) that 
free cholesterol, after entering mucosa from 
the lumen, is mixed with free cholesterol pool 
prior to its esterification and transfer to 
lymph. Considerable dilution of fed choles- 
terol-4-P4 with endogenous sterol occurred 
in its transfer from lumen to lymph. If there 
occurs an endogenous dilution of administered 
cholesterol during absorption, it also appears 
likely that the accompanying administered 
fatty acid would also be diluted with endoge- 
nous fatty acid in the mucosa prior to esteri- 
fication and transfer to the lymph. The pres- 
ent study was undertaken to determine effect 
of feeding cholesterol and oleic acid on com- 
position of cholesterol ester fatty acid (s) 
(C'EFA) of lymph. For comparative pur- 
poses C'EFA composition of fasting lymph was 
also determined. 

Methods and materials. Rats with thoracic 
lymph fistulas were prepared and given saline 
to drink(3). Twenty-four hours after opera- 
tion each animal of one group (6  rats) re- 
ceived, by gastric intubation without anes- 
thesia,.* 3 ml of aqueous emulsion containing 
40 mg cholesterol, 292 mg oleic acid, 279 mg 
sodium taurocholate, 50 mg blood albumin 
and 150 mg glucose. Lymph was collected 
from 0-24 hours following administration olf 
test meal. Lymph was also collected from 0- 
24 hours in a comparable fasting control group 
(6 animals). Lipid extracts of individual 

* This study was supported in part h y  grants from 
PHS and Am. Heart Assn. 

lymph samples were prepared as described 
earlier (3,4). Free and total cholesterol of 
each extract were determined by the method 
of Sperry and Webb ( 5 ) .  Cholesterol esters 
were separated from other lipid colmponents 
by chromatography on silicic acid. The iso- 
lated cholesterol esters were interesterified in 
HC1-methanol and the methyl esters were 
sublimed according to procedure of Stolff el cf 
al. (6 ) .  Gas-liquid chromatography was car- 
ried out as previously described(7) using a 
succinate polyester of diethylene glycol as the 
stationary phase (8) .  

Results. The data on lymph CEFA of both 
groups of animals are given in Table I. A 
wide spectrum of CEFA was found in fasting 
lymph. The major fatty acids present were 
palmitic, linoleic and oleic acids; those acids 
comprised 77.1% of the total CEFA. The 
presence of arachidonic acid (7.2 "/o) is also 
of interest. 

Following feeding of test meal containing 
cholesterol and oleic acid considerable changes 
in the other CEFA besides oleic acid occurred 
in lymph. The oleic acid fractioin increased 
from 16.1 to 42.37'0, but in terms of total 
amount of fatty acid the increase was 6-fold. 
There were decreases in percentages of palmi- 
tic, linoleic and linolenic acids, but on n 
weight basis there was a slight increase in 
palmitic acid, while linoleic and linolenic acids 
remained the same. There were also increases 
in absolute amounts of the other fatty acids of 
the CEFA fraction olf lymph, the most notable 
being a 2-fold increase in arachidonic acid 
level. 

Discussion. These results confirmed and 
extended earlier observations by Clement and 
Mead(2).  Fasting rat lymph contains a wide 
spectrum of CEFA and it is of interest that a 
considerable portion (36%) of total CEFA is 
present as polyunsaturated fatty acids. Com- 
lxirison of the C'EFA c-omposition of fasting 
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lymph with that of fasting rat serumt indi- 
cates that they are markedly different. Rat 
se r ~1 m C E FA cons is t p r ed om i na n t 1 y of 13 01 y - 
unsaturated fatty acids (70% ) with arachi- 
donic acid comprising 50% of the total. 

The data clearly show that, when oleic acid 
was fed, other CEFA than oleic acid changed 
i n  amount and in percentage of total acids, If 
the fed cholesterol had been simply esterified 
with the dietary oleic acid then amount of 
cholesterol olleate appearing in lymph should 
have been substantially greater than that ob- 
served. The data are in agreement with the 
concept that both exogenous cholesterol and 
fatty acids are mixed with mucosal pools of 
these substances prior to esterification and 
transfer to lymph(9). Under these circum- 
stances the composition of lymph C'EFA 
would be a reflection of the composition of 
the mucosal fatty acid pool after entrance and 
mixing of the fed oleic acid in the mucosa. 

Fasting lymph and lymph fol- 
lowing feeding of a mixture containing choles- 
terol and oleic acid were analyzed for their 
CEFA composition by  gas-liquid chroma- 
tography. The major fatty acids of fasting 
lymph were palmitic, linoleic and oleic acids, 

Summary. 

with polyunsaturated fatty acids comprising 
36% of total CEFA. After feeding oleic acid 
only 42.3% of total CEFA was present as 
oleic acid. Our results support the concept 
that CEFA composition is not determined 
solely by dietary fatty acid, but by the corn- 
position of the fatty acid pool in the mucosa 
from which fatty acids are drawn for esteri- 
ti c a ti on of c hol ester 01. 
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