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In a previous study (1) it was shown that the transfer of fed 
cholesterol-4-Cl4 to the lymph was very rapid; the peak of absorp- 
tion occurred in 6 to 8 hours, but cholesterol-4-Cl4 continued to 
appear in lymph up to 48 hours. There was considerable 
endogenous dilution of the fed cholesterol-4-Cl4 during its passage 
from the lumen to the lymph; this dilution was smallest during 
the period of rapid absorption. To explain satisfactorily these 
and other aspects of cholesterol absorption, it was postulated 
that the transfer of exogenous cholesterol from the lumen to the 
lymph involves mixing with a pool of free cholesterol in the 
intestinal wall prior to its esterification. 

Although a major part of the absorbed cholesterol in lymph is 
in the esterified form, evidence has been presented that esterifi- 
cation may not be an obligatory step in cholesterol absorption 
(2-7). However, in our previous study (l), during the period 
of rapid absorption, up to 90 per cent of the cholesterol-4-Cl4 of 
the lymph was in the esterified form. If  administered choles- 
terol-4-Cl4 is mixed with a pool of free cholesterol in the mucosa 
from which the cholesterol esters of the lymph are synthesized, 
the esterified cholesterol in the mucosa should have a specific 
activity comparable to the free cholesterol pool, and during the 
height of absorption there should be a chemical increase in the 
esterified cholesterol fraction in mucosa. The present investi- 
gation demonstrates the existence of such pools, explains the 
endogenous dilution of fed cholesterol-4-Cl4 in its transfer from 
the lumen to the lymph, the role of the esterification reaction in 
absorption, and the appearance of cholesterol-4-Cl4 in lymph 
up to 48 hours. 

METHODS AND MATERIALS 

Treatment of Animals and Tissues--The experimental ani- 
mals were adult male rats, weighing 225 to 300 gm., of the 
Carworth strain, which had been maintained on Purina pellet 
chow (Ralston). The preparation and care of the thoracic 
fistula animals has been described (8). 24 hours after the 
operation, by intubation without anesthesia, each animal re- 

ceived 3 ml. of an aqueous emulsion containing 40 to 44 mg. 
of cholesterol-4-Cl4 (0.5 PC.), 50 mg. of blood albumin, 292 mg. of 
oleic acid, 279 mg. of sodium taurocholate, and 150 mg. of glu- 
cose. 

In Experiment 1 there were three groups of animals killed at 
6, 24, and 48 hours after receiving the test meal. Lymph and 

* This study was supported in part by research grants from the 
American Heart Association and the National Heart Institute 
(H-1897, H-2746), United States Public Health Service. 

feces were collected in the respective groups from 0 to 6, 0 to 24, 
and 0 to 48 hours. At the time the animals were killed, blood 
from the abdominal aorta, liver, and the small and large intestine 
were removed. The saline washings from the intestine were 
pooled with the feces of the respective animal. Lipide extracts 
of the intestine, liver, serum, lymph, and a nonsaponifiable 
lipide extract of the combined feces and intestinal contents were 
prepared according to procedures described earlier (I, 8). 

In Experiments 2, 3, and 4, lymph was collected from 0 to 6 
hours; the animals were killed and the intestinal tract was re- 
moved and divided into segments for analysis as indicated in 
Tables III, IV, and V. 

Methods-Free and total cholesterol were determined colori- 
metrically by the method of Sperry and Webb (9). The gravi- 
metric sterol content of the feces plus intestinal contents and Cl4- 
activity of the free, esterified, and total cholesterol fractions of 
all extracts were determined as previously described (I). To 
distinguish between the amounts of cholesterol determined 
chemically by the Sperry-Webb method and those determined 
by the radioactivity measurements, the abbreviations FC,’ 
EC, and TC will be used to designate the chemically determined 
free, esterified and total cholesterol fractions, respectively, and 
FCXY4, EC-C14, and TC-C14, the corresponding fractions calcu- 
lated from the activity data. 

RESULTS 

The lymph data in Table I confirm the large endogenous 
dilution of fed cholesterol-4-Cl4 in its passage from the lumen 
to the lymph and the high percentage of EC and EC-Cl4 during 
the first 24 hours of absorption (1). At the end of the 6 hour 
absorption period 4.1 mg. of the fed cholesterol-4-Cl4 was present 
in the intestinal wall. This was somewhat greater than the 
amount of TC-Ci4 (3.5 mg.) in the lymph. The cholesterol-4- 
Cl4 of the intestinal wall was present mostly as FCC?4 (3.7 mg.), 
whereas the lymph during this period contained mostly EC-Cl4. 
After 24 hours there was considerable cholesterol-4-Cl4 in the 
wall of the intestine, but less than at 6 hours. After 48 hours 
there was still 1.5 per cent of the fed cholesterol-404 in the 
intestinal wall. The decline from 24 to 48 hours in the choles- 
terol-4-C4 content (2.3 mg.) of the intestinal wall was approxi- 
mately equal to the 2.6 mg. transferred to the lymph during 

1 The abbreviations used are: FC, EC, and TC, chemically 

determined free, esterified, and total cholesterol fractions; FC-04, 
EC-Ci4, and TC-C14, corresponding fractions calculated from the 
activity data. 
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TABLE I 

Vol. 233, No. 1 

Cholesterol and cholesterol-4-P of lymph and intestine after the feeding of cholesterol-Q-Cl4 - 

-. 

EC 1 EC-C” 1 TC / TC-Cl4 / 
Specific activityt 

Free 1 Ester 

Administered 
cholesterol-4-W 

recovered 
EC - EC-@ 
E TC-04 FC FC-Cl* 

hrs. 

2.8 
f0.8 

6.6 
f3.0 

7.8 
f2.2 

7.0 
~1.8 

22.0 
~7.6 

32.3 
f4.2 

3.5 
Al.0 

8.2 
f3.4 

10.8 
f4.4 

2402 
f488 

1751 
f440 

1715 

f511 

2301 
f288 

1791 
f348 

1681 

f366 

8.9 
f3.0 

20.5 
fll.O 

27.3 

f10.4 

O-6 

O-24 

048 

1.3 
ztO.4$ 

4.4 

f1.6 
8.9 

fl.O 

0.7 
f0.2 

1.6 

f0.4 
3.0 

zk2.2 

80.0 
f3.0 

80.5 
f2.8 

72.2 

f3.2 

81.4 
Al.4 

80.0 
f4.6 

72.4 
f2.4 

A.4 

17.6 
~t6.0 

23.4 
f3.2 

Intestine 

6 

24 

48 

18.7 3.7 2.2 
f1.4 f0.6 f0.8 

16.9 2.6 2.1 
Al.2 f0.6 f0.6 

17.4 0.6 1.1 
zkO.8 f0.2 f0.3 

0.4 20.9 4.1 

f0.2 f2.2 f0.8 

0.3 19.0 2.9 
Azo.2 f1.8 f0.8 
trace 18.6 0.6 

fl.1 f0.2 

922 827 10.3 
f134 f104 ~2.4 

748 614 7.3 
A90 ~80 f2.2 
191 88 1.5 

f51 f24 f0.5 

10.5 9.8 

f3.0 f2.6 
11.1 10.3 

f3.2 f3.0 
5.9 0.0 

f1.4 

* Collection time for lymph and time of sacrifice in hours after administration of test meal. 
t The cholesterol-4-C14 administered per rat was 39.7 mg. (4885 c.p.m./mg.). 

$ Standard deviation of the mean. 

- 

TABLE II 
Recovery of fed cholesterol-44Y4 

intestinal contents was further investigated; 16.7 per cent of the 
cholesterol-4-Cl4 had been transformed so that it was no longer 
precipitable with digitonin. The total recovery of fed choles- 
terol-4-CP, including this fraction, after 6 hours was 99.7 per 
cent. After 24 and 48 hours the total recoveries of 95.0 and 
86.2 per cent, respectively, indicated that some of the trans- 
formed cholesterol-4-Cl4 had been changed further so that 
it no longer appeared in the nonsaponifiable lipide extract. Addi- 
tional studies were not carried out on the nature of the product or 
products of this transformation process. It seems clear that the 
use of the balance technique may give erroneously high values 
for cholesterol absorption because these changes took place in 
the intestine. 

Experiment %-This experiment (Table III) was carried out to 
locate the area of the intestine most active in the absorption of 
cholesterol and to define the changes in the cholesterol fractions 
in this area during absorption. There was only a trace of CY4- 
activity in Segment 4, and it is, therefore, apparent that no 
cholesterol absorption takes place in the large intestine. 
Whereas each of the three segments of the small intestine had 
appreciable amounts of FC-C?4 and smaller amounts of EC-C14, 
the presence of the highest levels in Segment 2 indicates that 
this area was most active in absorption. The specific activity 
of the free cholesterol in lymph was higher than that of this 
fraction in any area of the intestine, but lower than that of 
the esterified fraction of either lymph or the segments, whereas 
the specific activity of the esterified cholesterol in lymph was 
equal to that of Segment 2 of the small intestine. These rela- 
tionships show that although the esterified cholesterol is trans- 
ferred from the mucosa to the lymph without appreciable 
dilution, the free fractions in both are diluted with cholesterol 
not involved in the absorption process. 

The small intestine of a fasting lymph fistula rat contains 
approximately 1.0 mg. of EC (Table V). The feeding of a single 
dose of cholesterol increased the EC of the small intestine to 2.1 

Administered cholesterol-4-G recovered 
as digitonide Administered 

cholesterol-4- Administered 
cholesterol- 
4-w total 

reCO”elY 
“s* rats 

-___~- 
hrs. q. % 70 70 7% 70 

6 8.9 10.3 0.1 0.1 63.6 16.7 
~3.0 f2.4 f0.1 f0.1 f6.0 ~5.2 

24 20.5 7.3 0.5 0.5 43.1 23.6 

fll.O f2.2 50.1 zko.1 f4.4 f4.4 

48 27.3 1.5 0.3 0.3 36.1 20.7 

f10.4 f0.5 fO.l rto.1 rt5.1 f3.4 

% 

99.7 
fll.O 

95.0 
flO.O 

86.2 
f7.3 

* The cholesterol-4-P administered per rat was 39.7 mg. 
(4885 c.p.m./mg.). 

t Represents the time of sacrifice after test meal. 

this period. The elevation of the level and per cent EC at 6 
and 24 hours above the 4%hour value indicates increased esteri- 
fied cholesterol formation during the period of rapid absorp- 
tion. The specific activity data suggest that considerable 
endogenous dilution of the fed cholesterol-4-04 occurred in the 
intestinal wall as would be expected from the chemical data. 
However, the specific activities of the free and esterified choles- 
terol fractions of the intestine were less than those of the cor- 
responding fractions of the lymph. These marked differences 
between the specific activities of the lymph and intestinal choles- 
terol seemed to be due to dilution by the cholesterol of the large 
intestine and perhaps areas of the small intestine not involved 
in cholesterol absorption. 

After 6 hours (Table II), 83 per cent of the cholesterol-4-Cl4 
could be accounted for as digitonin precipitable sterols. Since 
part of the fed cholesterolMU was not accounted for a,s the 
digitonide, the nonsaponifiable lipide extract of the feces and 
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TABLE III 

Cholesterol and cholesterol-CC14 of lymph and intestinal segments after the feeding of cholesterol-.&C’4 - 
I 

7 

FC FC-04 EC EC-C’” 

w. fig. w. 
2.1 0.9 7.5 

f0.6 f0.4 f2.2 
5.9 1.6 0.9 

ho.8 10.4 f0.4 
6.1 2.0 0.8 

fl.O f0.6 f0.2 
5.4 1.2 0.4 

f0.6 f0.4 f0.2 
6.7 0.1 0.2 

fl.O hO.1 zto.1 
17.4 4.8 2.1 

f3.4 f1.4 rrt0.8 
- 

EC EC-P 
TC TC-C’” 

Specific activity Administered 
cholesterol- 

-0’ recovered 
TC TC-C’* 

WT. w. % 

9.6 5.5 78.1 
f2.8 11.4 f2.0 

6.8 2.0 13.2 
f1.2 9~0.6 f8.2 

6.9 2.5 11.6 
f1.2 9~0.8 f4.2 

5.8 1.3 6.9 
f0.8 f0.5 53.2 

6.9 0.1 2.9 
Al.1 fO.l f2.0 
19.5 5.8 10.8 

14.2 11.8 f4.2 

Tissue* 

Lymph 

Intestinal Segment 1 

Intestinal Segment 2 

Intestinal Segment 3 

Intestinal Segment 4 

Small intestine (Seg- 
ments l-3) 

m&T. 

4.6 
fl.O 

0.4 
f0.2 

0.5 

f0.2 
0.1 

fO.l 
Trace 

1.0 
f0.4 

-7 

Free Ester 

c.p.m./mg. c.&%m./mg. % 
2434 3412 12.5 

f126 zk.182 zk3.0 
1525 2391 4.5 

f114 f208 11.4 
1837 3464 5.7 

f138 lt230 11.8 
1212 1829 3.0 
f96 f202 11.0 

80 104 0.2 
f28 f40 f0.2 
1568 2660 13.2 

f340 1606 f4.4 
- 

% 
83.6 

f3.2 

20.0 
f8.0 

20.0 
f7.0 

7.7 
rt4.6 

0.0 

17.2 

f7.4 
- 

* The values are the average for 4 rats killed 6 hours after test meal. 
c.p.m./mg.). 

The cholesterol-4-C’* administered per rat was 44 mg. (5669 
The small intestine was divided into three equal segments numbered 1, 2, and 3 from the unner duodenal end. The large 

intestine was Segment 4. 
-_ 

TABLE IV 
Cholesterol and cholesterol-&Y4 of lymph and intestinal segments after the feeding of cholesterol-.&C’4 

I 
- 

4 
_- 

- 

Specific activity Administered 
cholesterol- 

-C’* recovered 

EC 
TC 

% 

79.2 

f3.1 
14.8 

f2.2 

19.7 
f7.5 

12.7 
f8.9 

4.8 
f3.6 

4.8 
zlzl.3 

14.8 
f7.2 

EC-Cl” 
TC-04 

% 

83.7 
f4.6 

25.0 

f9.2 
30.8 

f7.3 
21.1 

~6.0 
0.0 

0.0 

24.6 
fll.6 

Tissue* FC FC-04 EC EC-C” TC TC-04 

Lymph 

Intestinal Segment 1 

Intestinal Segment 2 

Intestinal Segment 3 

Intestinal Segment 4 

Intestinal Segment 5 

Small intestine (Seg- 
ments l-4) 

w. 

1.6 
f0.9 

2.3 
AA.3 

5.3 

rt2.0 
4.8 

f0.9 
2.0 

f0.7 
5.9 

f1.8 
14.4 

13.4 

w. 

0.6 

f0.4 
0.6 

f0.4 
1.8 

zko.9 
1.5 

zto.7 

0.4 
10.4 

0.1 
fO.l 

4.3 

h1.8 

w. 

6.1 
f2.2 

0.4 
f0.2 

1.3 
ho.6 

0.7 
f0.2 

0.2 
fO.0 

0.7 
f0.2 

2.5 
fl.O 

w. 

3.1 

f0.9 
0.2 

lto.1 
0.8 

f0.5 
0.4 

10.1 
Trace 

WT. 

7.7 
f3.1 

2.7 
f1.4 

6.6 
f2.6 

5.5 
fl.1 

2.1 
lto.7 

6.2 

f1.9 
16.9 

f4.4 

m?. 

3.7 
Al.3 

0.8 

f0.5 
2.6 

Al.2 
1.9 

f0.8 
0.4 

f0.4 
0.0 

1.4 
f0.5 

0.1 
fO.l 

5.7 
f2.3 

Free Ester 

c.~.m./?ng. 

2311 
f204 

1571 

1194 
2049 

f125 
1966 

~1~761 
965 

f70 
90 

f35 
1784 

f392 

c.).m./mg. 

3022 
f252 
3170 

1218 
3538 

f253 
3186 

f200 
806 

flO1 
0 

3343 
f614 

% 
8.8 

f3.3 
1.9 

il.1 
6.2 

f3.1 

4.5 
f2.4 

1.0 
ho.8 

0.2 
fO.l 
13.5 

f7.5 

* The values are the averages for 5 rats killed 6 hours after test meal. The cholesterol-4-Cl4 administered per rat was 42.1 mg. 
(6051 c.p.m./ mg.). The small intestine was divided into segments of 6,12,12, and 6 inches numbered 1,2,3, and 4 from the upper duo- 
denal end. The large intestine was Segment 5. 

mg. in 6 hours (Table III). The EC-Cl4 of the small intestine 
during this period was 17.1 per cent, and in contrast, 83.4 per 
cent of the TC-Cl* of lymph was present as EC-W. The FC 
of the small intestine showed an increase of approximately 5.2 
mg. when compared to the control group. This increase was 
approximately equal to the amount of FC-C!14 (4.8 mg.) present 

.in the small intestine. The chemical data on the intestinal 
segments also show that the greatest increase in FC and EC 
occurred in Segment 2 in correlation with the levels of FC-Cl4 
and EC-CY4. 

Experiment S (Table N-In this experiment the small in- 
testine was sectioned into four segments. The upper half (Seg- 
ments 1 and 2) had the greatest amount of cholesterol as FC-Cl4 
and EC-Cr4. The changes occurring in the free and esterified 
cholesterol fractions both chemically and by CY-activity of 
lymph and intestine during cholesterol absorption were essentially 

the same as in the previous experiment. However, the specific 
activity values of the free and esterified fractions of the second 
intestinal segment and the lymph were approximately the same. 
Also, the higher values of Segment 2 for the per cent of EC-C14 
than in the Experiment 2 suggest a better localization of the 
area of active absorption. 

DISCUSSION 

VVe have previously pointed out (1) that several aspects of 
cholesterol absorption are not adequately explained in terms of 
a direct transfer from the lumen to the lymph and have suggested 
that a metabolic pool of free cholesterol exists in the intestinal 
mucosa with which cholesterol from the lumen is mixed prior to 
its esterification and transfer to the lymph. Following the 
feeding of 40 to 44 mg. of cholesterol-4-Cl4 considerable endoge- 
nous dilution of the fed cholesterol takes place in its transfer 
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TABLE V 

Cholesterol of lymph and intestinal segments of 
fasting lymph jistula rats - 

Tissue* FC 

Lymph 

Intestinal Segment 1 

Intestinal Segment 2 

Intestinal Segment 3 

Intestinal Segment 4 

Intestinal Segment 5 

Small intestine (Seg- 
ments 14) 

w. 

0.8 

f0.4 
2.1 

f0.7 
4.7 

Al.1 

3.5 
f0.7 

1.8 
f0.4 

4.6 
f0.9 

12.1 
f2.2 

EC 

%. 

1.4 

f0.7 

0.2 
f0.2 

0.4 
f0.2 

0.3 

f0.2 
0.1 

fO.l 

0.2 
*to.1 

1.0 

zko.7 

TC 

w. 

2.2 
Al.1 

2.3 

f0.9 
5.1 

Al.3 
3.8 

f0.9 
1.9 

f0.5 

4.8 
fl.O 

13.1 

f2.9 
- 

EC 
Tc 

% 

63.6 

f6.4 
8.7 

f4.4 

7.8 
f5.7 

7.9 
f5.3 

5.3 
f2.2 

4.2 
f3.1 

7.7 

zk5.5 

* The values are the average for 5 lymph fistula rats fasted for 
30 hours after the operation. Lymph was collected from the 24th 
through 30th hour. Intestinal segments are the same as desig- 
nated in Table IV. 

from lumen to lymph. This dilution does not occur in the 
lumen (1) and in the present study the specific activity data on 
the intestine indicate that it occurs in the mucosa. Glover and 
Green (4, 7) have also reported that endogenous dilution of 
fed cholesterol occurs in the intestinal wall and that this reaction 
is due to a rapid interchange and transfer of cholesterol among 
various lipoproteins of the cell membrane, organelles, and 
groundplasm. If the reaction was only one of interchange with 
acceptor lipoproteins during absorption, then following the period 
of maximal absorption there would be very little cholesterol-4-Cl4 
in the lymph and none after 24 hours when transfer had ceased. 

The appearance of cholesterol-4-Cl4 in lymph for periods up to 
several days (1, 5, 11) following the feeding of cholesterol-4-Cl4 
can be explained on the basis of mixing and turnover of the free 
cholesterol pool of the intestinal mucosa. The pool expands and 
becomes highly labeled during the period of maximal absorption 
due to mixing with exogenous cholesterol-4-Cl4 from the lumen. 
After the peak of absorption the pool returns to its fasting size, 
but cholesterol-4-Cr4, which was mixed with the endogenous 
pool, continues to appear in lymph without a concomitant chemi- 
cal increase in the lymph cholesterol. The previous observa- 
tions (1, 5, 6, 10, 11) on the poor absorption of fed cholesterol-4- 
Cl4 (only 20 to 30 per cent) may also be related to the cholesterol 
pool of the intestinal mucosa, since the quantity of cholesterol 
transferred to the lymph would depend on the size and turnover 
rate of the pool. 

Contrary to earlier reports (3,4, 7), it has been demonstrated 
that an increase in EC and EC-U4 occurs in the intestinal wall 
during cholesterol absorption. Most of the fed cholesterol-P 
Cl4 which was in the intestinal wall was present as FC-Cl4 even 
at the height of cholesterol absorption; this suggests that the 
esterification reaction occurs at the site of transfer of cholesterol 
from the intestinal pool to the lymph. Our findings show that 
the upper half of the intestine is most active in the absorption 
of cholesterol. These results are not in agreement with those 
of Byers et al. (12) who reported that the distal half of the in- 

testine was the chief site of cholesterol absorption. However, 
their results were obtained by diverting bile to different areas of 
the intestine and measuring cholesterol absorbed via the lymph. 

The specific activity data on the intestinal segments suggest 
that the EC-P of the lymph and intestine were derived from 
the pool of FC-Cl4 in the intestinal wall. The closest correlation 
was in Segment 2 of Experiment 3, but some of the cholesterol 
analyzed, both free and ester, in the intestinal wall, even of 
Segment 2, was derived from sources which do not participate 
in cholesterol absorption, and this would further dilute the fed 
cholesterol-4-Cr4. On the assumption that the esterified choles- 
terol of the intestine was derived from the free fraction and that 
dilution of the esterified cholesterol of Segment 2 was minimal, 
the intestinal pool of free cholesterol was calculated to be 8 to 9 
mg. for the 6 hour, and 5 to 6 mg. for the 48 hour periods of 
absorption. 

Based on the findings of this and previous studies (1,13,14-17)) 
the following tentative mechanism of cholesterol absorption is 
proposed. Free and esterified dietary cholesterol and fat enter 
the small intestine and are mixed with endogenous cholesterol 
from bile and other secretions. Cholesterol esters and glycerides 
are hydrolyzed. The products, in conjunction with bile salts 
and cholesterol esterase, pass into the intestinal mucosa. The 
free cholesterol becomes mixed with the pool of free cholesterol 
in the mucosa. In the fasting animal this pool is being con- 
stantly turned over by the synthesis of cholesterol in the mucosa 
and the synthesis of cholesterol esters and their passage with a 
small amount of free cholesterol into the lacteals. That this 
occurs in the fasting animal is shown by the constant amount of 
cholesterol appearing in the lymph during a 24 hour period. 
When 40 to 44 mg. of cholesterol-4-Cl4 is fed, the entrance of 
free cholesterol from the lumen into the mucosa tends to increase 
the pool size of free cholesterol and at the same time conditions 
are favorable for the esterification of cholesterol owing to the 
presence of bile salts, fatty acids, and cholesterol esterase also 
entering from the lumen, and there results an increased synthesis 
of cholesterol esters which then pass into the central lacteal. 
The cholesterol esters do not pass into the lymph alone, but 
rather are transferred along with triglycerides, phospholipides, 
free cholesterol, and protein. All of these substances occur 
together as part of the chylomicron when cholesterol is absorbed. 
The exact site of this chylomicron formation is unknown, but 
free cholesterol is probably an essential part of its structure and 
is probably drawn from the free cholesterol pool in the intestine 
for this purpose. Consistent with these views is the observation 
that during cholesterol absorption there is an increase in the 
phospholipide and neutral fat content of lymph (13, 18). Also, 
when fat alone is fed there is an increase in the cholesterol of 
lymph (13, 19, 20). Thus, if these views are correct, the ap- 
pearance of FC-Cl4 in lymph is a necessary part of the transport 
mechanism for the esterified cholesterol. It further follows that 
cholesterol absorption is not an isolated independent mechanism, 
but is closely interrelated with the absorption and transport 
of other lipides. When cholesterol is fed in amounts larger than 
a tracer dose, an increased synthesis of triglyceride and phos- 
pholipide must occur in the mucosa to support the increased 
formation of chylomicrons. 

SUMMARY 

1. Lymph fistula rats were given a test meal containing 40 
to 44 mg. of cholesterol-4-Cr4. Lymph, the whole intestine, or 
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segments of the intestine were analyzed at various times for 
free and esterified cholesterol chemically and by W-measure- 
ments. 

2. There was considerable endogenous dilution of the fed 
cholesterol-4-Cl4 in its transfer from the lumen to the lymph; 
this dilution occurred in the intestinal wall. 

3. High levels of free cholesterol-Cl4 and smaller amounts of 
esterified cholesterol-O4 were found in the intestinal wall after 
6 and 24 hours; at 48 hours 1.6 per cent of that fed was still 
present in the intestinal wall. The decline in the intestinal 
cholesterol-4-C14 from 24 to 48 hours was equal to the quantity 
transferred to lymph. 

4. Sectioning of the intestine demonstrated that the upper 
half contained most of the cholesterol-4-(74, this area being the 
chief site of cholesterol absorption. During the period of 
maximal cholesterol absorption (6 hours) there was a 2-fold 

increase in the esterified cholesterol of the intestinal wall. Also, 
up to 30.8 per cent of the total cholesterol-Cl4 of the upper half 
was present as esterified cholesterol-C14. The chemical and 
specific activity data on the segments of the intestine suggested 
that the free cholesterol of the intestine was the precursor of 
lymph esterified cholesterol. 

5. A considerable portion of the fed cholesterol-4-Cl4 was 
transformed into products not precipitable by digitonin; these 
appeared in the nonsaponifiable fraction of the feces and con- 
tents. 

6. The present study has provided evidence that a metabolic 
pool of free cholesterol exists in the intestinal mucosa. The 
existence and turnover of this pool has made it possible to 
explain certain aspects of cholesterol absorption and also to 
postulate a mechanism of absorption. 
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