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FIGURE 7
Femoral artery from a monkey in group 1. Intimal fibrous
thickening and disruption of the internal elastic membrane
differentiate this artery from control vessels. Verhoeff-Van
Gieson stain; orginal magnification was 250x.

monkeys on a cholesterol diet (9, 22).
The observed intimal thickening in the two ex-

perimental groups cannot necessarily be attributed
to the same causes. In group 2, the clear increases
in low-density lipoprotein cholesterol and in
hepatic cholesterol are changes involving the me-
tabolism of cholesterol (22) and lipoprotein (9) that
cause or permit intimal thickening with associated
increases in intimal lipid (23). The increase in in-
timal thickening in group 1, however, is more pre-
cariously ascribed to any metabolic change re-
ported in this investigation. Plasma low-density
lipoprotein cholesterol, hepatic free cholesterol,
and hepatic cholesteryl ester levels were sta-
tistically similar to those levels in the control group
at the end of the experiment. Because group 1 had
lower terminal high-density lipoprotein cholester-
ol, the ratio of terminal low-density lipoprotein
cholesterol to high-density lipoprotein cholesterol
was higher than the ratio in the control group (Ta-
ble 3). This ratio may possibly be a useful index of

the atherogenic potential of plasma; it estimates
the relative availability of the two major lipopro-
tein classes in postabsorptive plasma for uptake,
lipid exchange at the intimal surface, or both. How-
ever, the slightly higher terminal ratio in group 1
does not convincingly explain the obvious dif-
ference in intimal thickening between group 1 and
the control group. It remains to be established that
the ratio of low-density lipoprotein cholesterol to
high-density lipoprotein cholesterol is a better in-
dicator of the atherogenicity of plasma than is the
low-density lipoprotein cholesterol content in ex-
perimental atherosclerosis in primates. Moreover,
if we accept the view that a minor ratio difference
during the 18-month experimental period favored
sudanophilic intimal thickening, then we must also
accept the probability that, during a longer preex-
perimental period in adult monkeys, monkeys in
the control group had higher ratios than did those
in group 1 and that intimal thickening did not oc-
cur.

The data from group 1 suggest questions about
the effect of lipid food tides and about possible
qualitative lipoprotein changes in normocho-
lesterolemic plasma that are consequent to choles-
terol feeding. The fact that lipid absorbed from the
gut enters the arterial wall is well established (24,
25). However, a role for postprandial hyperlipemia
per se as a contributing factor to intimal thickening
has not been shown and was not evaluated in this
study. The results from group 1 parallel the find-
ings of a number of in vivo and in vitro studies of ar-
terial smooth muscle. Thomas et al. (26, 27) ob-
tained in vivo evidence of a proliferative response
in aortic smooth muscle cells after 72 hours of cho-
lesterol feeding and before hypercholesterolemia
was established. Fisher-Dzoga et al. (28) found that
cultured smooth muscle cells incorporated lipid
from postprandial serum without proliferation;
they also observed, as have others (29), a prolifera-
tive effect caused by low-density lipoproteins and a

Cholesterol Content

Group

Control
1
2

fmg/g dry weight)
TABLE

of Aortic Intima-lnner Media

Free

5.62 ± 0.82
6.48 ± 0.96
7.78 ± 1.44

5
Samples

Ester*

0.76 ±0.24
2.53 ± 1.03f
6.67 ± 1.35*

Total

6.36 ± 0.61
9.01 ± l.Olf

14.45 ± 2.28*

All values are means ± SE. Each group consisted of five monkeys.
'Cholesteryl moiety.
fP< 0.05 compared with control.
*P< 0.01 compared with control.
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Cholesterol Content of Liver (mg/g dry weight)
TABLE 6

Group Free Ester' Total

Control
1
2

5.13 ± 0.342
4.97 ± 0.653
7.75 ± 0.260f

2.27 ±0.157
2.12 ± 0.200
4.61 ± 0.531*

7.40 ± 0.410
7.09 ± 0.785

12.38 ± 0.681*

All values are means ± SE. Each group consisted of five monkeys.
'Cholesteryl moiety.
t ? < 0.05 compared with control.
*P< 0.01 compared with control.

marked proliferation and incorporation of lipid,
particularly cholesteryl esters, in response to low-
density lipoproteins in animals on a cholesterol-
supplemented diet (30, 31). There is widespread
agreement that proliferation (32, 33) and lipid up-
take by intimal smooth muscle cells are important
in lesion formation, as is the demonstrated
fibrogenic activity of this cell type (34, 35). We
speculate that the intimal smooth muscle cells of
group 1 showed these three responses—prolifera-
tion, lipid storage, and fibroplasia —to nor-
nocholesterolemic plasma whose low-density
lipoprotein was qualitatively altered by dietary
cholesterol

This study was focused on changes in the arterial
intima of a nonhuman primate after administration
of dietary cholesterol at levels far below those used
conventionally to induce experimental athero-
sclerosis. The intimal changes observed were cor-
respondingly much smaller. The regimen for group
1 was originally designed to demonstrate a null
point of the effect of dietary cholesterol on the ar-
terial intima. However, such a point was not found;
no threshold for dietary cholesterol was estab-
lished with respect to a putatively adverse effect
on arteries.
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