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these animals. Clearly, there are no standard
data in the literature regarding the effects of
thyroactive compounds on cholesterol me-
tabolism, since dosages used, routes, and dur-
ation of administration have varied from
study to study.

Summary. In a series of 5 separate ex-
periments, rats were fed high fat and high
fat-high cholesterol diets and were treated
with various thyroactive compounds. Two
dosages of 3,5,3'-triiodothyropropionic acid
(Triprop) (0.03 mg and 0.15 mg/100 g body
weight) were administered subcutaneously
and, in general, were found to lower serum
and liver cholesterol levels when compared
with controls. Administration of D-thyroxine
(0.05 mg/100 g body weight) and L-thyrox-
ine (0.005 mg/100 g) also lowered serum and
liver cholesterol levels. Among individual
experiments there was a variation in magni-
tude, and in a few instances in the direction,
of effect.
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While most of the cholesterol of the nor-
mal artery wall appears to arrive there by
transfer from plasma, there has been reason
to believe that local synthesis may contrib-
ute significantly(1). The experiments de-
scribed here indicate, among other things,
that cholesterol synthesis by avian aortic tis-
sue falls off rapidly as the animal matures.

Materials and methods. White Leghorn

* Supported in part by grants from Nat. Heart
Inst., U. S. P. H. S., and Arthur Dodd Fuller Foun-
dation.

t Most of this work was performed while the
author was a Clinical Investigator of the Veterans
Admin.

cockerels, maintained on a commercial feed,
were sacrificed by exsanguination. Aortas
were removed, immersed in chilled buffer,
freed of clots and connective tissue, and
opened longitudinally. In some experiments
the aorta was cut into thoracic and abdominal
segments, and each of these was split longi-
tudinally into 2 portions, one for incubation
with acetate as substrate and the other with
mevalonate. Each artery or piece of artery
was weighed and placed into an incubation
vessel containing 3.0 ml of Krebs-Ringer bi-
carbonate buffer (pH 7.4), 0.1 ml of 5% dex-
trose, and 0.1 ml of either sodium acetate-1-
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TABLE II. Production of C*0O, from Labeled Acetate and Mevalonate by Chicken Aorta.

Acetate as substrate Mevalonate as substrate

CO, radioactivity, epm/g CO, radioactivity, epm/g

aorta (X 107°) % con- aorta % con-
version version
Exp. Wtof Ab- (whole Ab- (whole
No.* aorta,g  Thoracic dominal Wholet aorta) Thoraciec dominal Wholet aorta)
1 963 3.33 2.65 2.98 7.9 797 1564 1203 113
1.132 1.73 211 1.94 4.8 555 1783 1176 183
4 .498 5.34 5.03 5.19 7.2 3440 2510 2950 .168
.589 2.86 4.14 3.45 6.0 2330 2310 2320 123
.590 2.90 2.03 2.46 34 1021 1027 1025 077
5 464 — — — — — — 265  .058
460 — — — — — — 374 079
442 — — — — —_ — 579 123
6 .486 — — 1.46 7.0 — —_ — —
522 — — 1.05 5.3 — — — —
464 - — .03 4.1 - — — —

In Exp. 1 and 4, each flask contained half of either a thoracie or abdominal aorta. In Exp,

5 and 6, each flask contained a whole aorta.
* Numbers correspond to those in Table I.

t In caleulation of these figures for Exp. 1 and 4, correction was made for inequality in the
sizes of the 4 ‘‘quarters’’ of each aorta. Hence, the figure is not identieal to the mean of the

thoracic and abdominal aorta radioactivities.

C" (3.7 uc) or sodium DL-mevalonate-2-C!4
(0.76 pc). Specific activity of both labeled
compounds was 1 uc/pmole. Tissues were
shaken for 3 hours at 37°C in an atmosphere
of 95% 02, 5% C02

In some experiments, center well flasks
were used to permit collection of CO,. Each
flask was stoppered with a serum vial cap,
and flushed with the 0,-CO» mixture at the
start of incubation via hypodermic needles in-
serted through the cap. At the end of incu-
bation, 0.3 ml of 2 N NaOH was delivered
into the center well through a long needle,
followed by 0.1 ml of 10 N H,SO, into the
outer compartment. The flasks were shaken
10 minutes and then unstoppered. The so-
lution in the center well was removed and
added to 9-10 ml of 1 N NaOH, which was
used to wash the container. To each sample
were added 5 ml of 1 M BaCl,. After stand-
ing 15 minutes, the precipitated BaCO,; was
centrifuged off and washed twice with water
and twice with methanol.

Aortas or quarter-aortas from 2 or 3 ani-
mals were pooled in each experiment. The
non-saponifiable material was obtained(2),
and to it were added 12 mg of pure choles-
terol as carrier. An aliquot of this solution
was used for direct precipitation of choles-

terol digitonide(2). The cholesterol in an-
other aliquot was purified vig the dibromide
(3), and digitonide was prepared from this
purified material.

Samples of BaCO; and cholesterol digi-
tonide were mounted by filtration onto tared
filter paper discs. Each sample was dried and
weighed, and counted in an ultra-thin-window
flow gas counter (Nuclear-Chicago Model
D47) having an efficiency of approximately
30%. A minimum of 2,000 counts was re-
corded for each sample. All radioactivity
data were corrected for self-absorption to a
standard thickness of 5 mg/cm®.

Resuits and discussion. These experiments
reveal a striking diminution in the rate of
aortic sterol synthesis with increasing body
weight (Table I). This was observed with
both acetate and mevalonate as substrate.
The relationship to body weight was appar-
ent whether the sterol precursors of choles-
terol were included (non-brominated ma-
terial) or removed by bromination. The de-
crease in sterol synthesis with increasing body
weight and aortic size was not attributable to
impermeability of the thicker aortas to sub-
strate, inasmuch as production of C1Q0,
failed to exhibit a similar trend (Table IT).
Plots of the data suggest that there may be
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FIG. 1. Sterol synthesis from acetate by chicken
aorta.

an inverse linear relationship between log
cholesterol synthesis rate (c.p.m./g of tissue)
and either log aortic weight or log body
weight. This is particularly striking with re-
gard to the data of the acetate experiments,
using log aortic weight as abscissa (Fig. 1).
A log-log plot for the mevalonate experiments
(not shown in the figure) is less suggestive of
a linear relationship, although a correlation
coefficient of 0.85 is obtained between log
cholesterol synthesis rate (c.p.m./g of tis-
sue) and log aortic weight, using the data
from the non-brominated samples.

The basis of these relationships is not com-
pletely elucidated by the present experiments.
However, it seems likely that cholesterol syn-
thesis in aortic tissue is largely related to tis-
sue growth. It is also possible that the de-
crease in cholesterol synthesis during matura-
tion may be a reflection of decreasing tissue
cellularity. The data of the present experi-
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ments do not permit a definitive test of these
possibilities.

The thoracic and abdominal aortic seg-
ments exhibit no consistent differences in
rates of cholesterol synthesis, despite distinct
differences in wall structure and in suscepti-
bility to atherosclerosis(4).

As in other experimental systems(5), me-
valonate was a more efficient precursor of
sterol, and a poorer source of CO. carbon,
than was acetate (Tables I and II). How-
ever. efficiency of sterol synthesis from meva-
lonate was still quite low—only about twice
that observed with acetate—and almost all
the radioactivity was removed by bromina-
tion. The presence of practically all the
sterol radioactivity in the high-counting cho-
lesterol precursors implies that the experi-
ment was terminated relatively early, in com-
parison to the situation in the acetate ex-
periment. However, existing information on
cholesterol biosynthesis suggests that there
is only one pathway for incorporation of ace-
tate carbon into sterol. and that mevalonate
or a closely related compound is an obliga-
tory intermediate(5). These observations
may be reconciled by postulating that aortic
tissue is less permeable to mevalonate than
to acetate, or that for other reasons mevalo-
nate has slow access to cholesterol-synthesiz-
ing enzymes, and that sterol synthesis from
mevalonate is consequently delayed in this
in vitro system.

Summary. In vitro synthesis of labeled
cholesterol by aortic tissue of cockerels was
found to fall off rapidly with maturation, with
either acetate-1-C!'* or mevalonate-2-C1* as
precursor. Production of C'0, failed to
show a similar relationship, indicating that
the declining rate of cholesterol synthesis is
not a consequence of decreasing permeability
of the tissue to the substrate. In the system
employed, mevalonate was only twice as ef-
ficient as acetate as a source of sterol carbon,
and almost all the sterol radioactivity derived
from mevalonate was removed by bromina-
tion. Thoracic and abdominal aorta dis-
played similar rates of cholesterol synthesis.

The capable and diligent technical assistance of
Joyce Jessamy is gratefully acknowledged.
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Endotoxin absorbed from the gut has been
demonstrated in the blood of animals in 3
types of traumatic shock(1). In the normal
animal the endotoxin is extracted from the
blood and destroyed almost immediately by
the reticulo-endothelial system (R.E.S.)(2).
But in the shocked animal the capacity of the
system to extract or destroy endotoxin is se-
verely impaired(2). Thus endotoxin becomes
free to injure the circulation and to prevent
recovery. The amount of endotoxin absorbed
varies with the size of the pool of the gram-
negative flora in the gut(3). Additional evi-
dence to this effect is presented below.

Method. New Zealand rabbits (average
wt 2 kg) with normal intestinal flora, as in-
dicated in each instance by culture from rec-
tal swabs, were anesthetized with nembutal
intravenously, and the abdomen opened with
aseptic precautions through a midline inci-
sion. The intestine was gently exteriorized,
and 7-10 ml of blood withdrawn from the
portal vein into heparinized tubes. Similarly,
blood was withdrawn from the inferior vena
cava. These bloods were cultured and were
found to be uniformly free of bacteria. They
were also tested for the presence of endotoxin
by the method of Smith and Thomas(4). A
positive test consisted of multiple hemor-
rhages and death of at least 4 of 6 ten-day-

* Aided by a grant from Nat. Inst. Health, Beth-
esda, Md., and by a contract with Office of the Sur-
geon General, U. S. Army.

t Nat. Inst. Health Research Fellow in Surgery,
Instructor in Surgery, Hadassah Univ. Hospital and
Hebrew Univ., Jerusalem, Israel.

old chick embryos, to each of which 0.1 ml
of the same sample of bloed had been admin-
istered. Death of not more than 2 of 6 em-
bryos was considered evidence of the absence
of endotoxin. Because the cultures from rec-
tal swabs do not always accurately reflect the
pattern of the intraintestinal flora, cultures
from the lumen of ileum and colon were ob-
tained at the end of each experiments as a
check upon the preoperative cultural data
from rectal swabs.

Five groups of experiments were per-
formed. In Group 1 the procedure as de-
scribed above was carried out. In Group 2
the procedure was the same, except that 3
hours preoperatively 100 mg of an E. coli
0111B, endotoxin (MLD/100 = 3-4 mg/
kg) in 30 ml of normal saline was given by
gavage. In Group 3 the procedure was the
same as in Group 2, but in addition 2.75 ml/
kg of Thorotrast was given intravenously
when the endotoxin was fed. In Group 4 the
procedure was the same as in Group 1, ex-
cept that the rabbits used were coliform-free
by the cultural data from preoperative rectal
swabs. In Group 5 the procedure was the
same as in Group 4, except that these rabbits
were given neomycin (250 mg/kg) by gavage
daily for 3 successive days, and again 3 hours
preoperatively on the 4th day.

Results are listed in Table I. Group 1.
The data of Group 1 indicate the presence of
endotoxin in the blood of the portal vein in
one-half, and in the blood of the systemic
veins in one-sixth of rabbits with a normal
intestinal flora. There was no instance in





