INCUBATED SERUM CHOLESTEROL AND ATHEROMA

from 57% to 73% of the inoculated animals,
after a latency varying from 215 to 41%
months. 3. Either localized thymic lympho-
sarcomas, or generalized lymphatic leukemia,
involving also spleen, liver, and mesenteric
lymph nodes, developed in the inoculated ani-
mals. A few rats developed acute stem-
cell leukemia.
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Partial conversion of free to combined cho-
lesterol upon incubation of normal human
serum has been reported(l). Thirty-one to
50% decrease in free cholesterol occurred
when serum from 20 normal patients was in-
cubated(2). Incubation of serum from most
patients with active coronary atherosclerosis
resulted in less than normal conversion(3).
These observations suggested the value of
studying the relationship between serum free
cholesterol not combined upon incubation and
development of atheroma in normal and
atherosclerotic young cockerels.

Material and methods. Approximately 4
wk old White Leghorn cockerels were used.
Normal birds were fed a commercial chick
growing mash ad Uib.* Atherosclerosis was
induced by feeding the basal diet containing
.5% cholesterol deposited from ethyl ether
solution.  Atherosclerotic condition was
evaluated as 9% area of the aorta, brachioceph-
alic, and iliac arteries involved in plaque for-
mation. Pooled blood serum from each group
was incubated 30 hr at 37-38°C. Other meth-
ods employed have been described(4).

Results and discussion. Extent of artery
involvement and serum cholesterol data be-

* Little Brothers Chick Growing Mash, Little
Brothers, Kalamazoo.

fore and after incubation were determined in
3 series of groups of birds, representing nor-
mal, mild spontaneous, and severe choles-
terol-induced  atherosclerosis  respectively
(Tables I, II, II). Total cholesterol values
did not change appreciably upon incubation.
Last column in each table shows the % ori-
ginal free cholesterol remaining after serum
incubation.

Of particular interest is the incubation in-
crease of % uncombined free cholesterol from
normal (17 to 45) through mild spontaneous
(45 to 56) and severe cholesterol-induced
atherosclerosis (57 to 87%). The range, 17
to 45%, for normal birds suggests an increas-
ing tendency toward atherosclerotic develop-
ment although plaques were not grossly ob-
servable (Table I). Corresponding results,
45 to 56%, associated with the first appear-
ance of plaques as mild spontaneous athero-
sclerosis in birds on normal diet support this
suggestion (Table I1).

Plaques were always found when more ori-
ginal free cholesterol remained than was com-
bined upon incubation. They were not found
when less than 45% remained. Approxi-
mately 57% marked the beginning of severe
atherosclerosis. This narrow range for mild
spontaneous artery involvement represents a
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TABLE I. Eight Groups of Cockerels Fed Norm:

INCUBATED SERUM (CHOLESTEROL AND ATHEROMA

1l Diet—8 Weeks Experimental Period—With-

out Atherosclerotic Plaque Development.

Series 1 (38 birds)
Not incubated

Blood serum cholesterol

Incubated 30 hr at 37 to 38°C
Y original

Atherosclerotic Free to com- Free free remain-
plaques Total Free bined form  remaining ing after
(% area,) (mg %) (mg Y (mg %) (mg %) ineubation
.0 104 27.2 22.5 4.7 17.3
.0 106 27.4 19.3 8.1 29.6
0 100 26.0 18.0 8.6 32.3
.0 104 26.2 16.8 9.4 35.9
.0 94 24.5 15.1 9.4 38.4
.0 103 26.9 16.1 10.7 39.8
.0 104 26.0 15.0 11.9 44.2
.0 98 24.4 13.5 10.9 44.7
Mean values K(] 102 26,2 17.0 9.2 35.3
Range — 94-106 24,4-27 .4 22.5-13.5 4.7-11.9 17.3—44.7

relative balance between amounts of original
free cholesterol combined and not combined
upon incubation.

An outstanding incubation difference is the
large increase above normal for uncombined
free cholesterol in the severely atherosclerotic
series. Values for the normal, mild spon-
taneous, and atherosclerotic series are 9, 14,
and 67 mean mg% respectively. Original
free cholesterol combined upon incubation
shows small differences for the three series
(17, 13, and 23 mean mg %). Correspond-
ing approximate ratios of uncombined to
combined upon incubation for the 3 series in
the order named are .5, 1, and 3.

. Statistical. Small increases in serum cho-
lesterol mean values for normal compared
with mild spontaneous series before incuba-
tion are not statistically significant. In con-
trast, all corresponding probability values

comparing normal with severe atherosclerotic,
or the latter with mild spontaneous series,
and in all possible interseries comparisons of
extent of arterial plaques were highly signifi-
cant, with P<.001. Probability values com-
paring normal with mild spontaneous series
relative to (a) mg % original free cholesterol
combined, (b) mg % and (c) % of original
remaining after incubation are >.02, >.001,
and <.01 respectively. Corresponding sets
of values for comparisons of normal and mild
spontaneous with severe series are .05, <.001,
< .01, and <.02, <.001, >.001.
Summary. Relationship between serum
free cholesterol not combined wupon incuba-
tion and atheroma development has been
studied using sera from normal and choles-
terol-fed young cockerels. Original free chol-
esterol uncombined after incubation of serum
from normal, mild spontaneous, and severely

TABLE II. Five Groups ot Cockerels Fed Normal Diet—8 to 31 Weeks Experimental Periods
—With Low Degrees of Spontancous Atheroselerotic Plaque Development.

Series 2 (31 birds)
Not incubated

Blood serum cholesterol

Incubated 30 hr at 37 to 38°C
% original

Atherosclerotic Free to com- Free free remain-
plaques Total Free hined form  remaining ing after
(% area) (mg %) (mg Y (mg %) (mg %) incubation
.16 100 26.5 14.5 12.0 45.3
.20 123 29.7 15.8 13.9 46.8
14 119 28.6 13.9 14.7 51.4
.20 105 26.2 11.6 14.6 55.7
.02 94 22.8 10.1 12.7 55.7
Mean values 14 108 26.8 13.2 13.6 51.0
Range .02-.20 94-123  22.8-20.7 15.8-10.1  12.0-14.7  45.3-55.7
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TABLE III. Eight Groups of Cockerels Fed .5% Cholesterol Atherogenic Diet—8 Weeks Ex-
perimental Period—With Severe Atherosclerotic Plaque Development.

Series 3 (57 birds)

Blood serum cholesterol

Not ineubated Incubated 30 hr at 37 to 38°C
- - % original
Atherosclerotie Free to com- Free free remain-
plaques Total Free bined form  remaining ing after
(% area)  (mg%)  (mg %) (mg %)  (mg%) incubation
14.1 219 59.5 25.8 33.7 56.6
20.1 297 76.1 26.5 49.6 65.2
19.6 416 104.6 35.1 69.5 66.4
10.8 325 82.0 24.6 574 70.0
26.8 314 84.5 21.0 63.5 75.1
18.0 456 121.7 23.7 98.0 80.5
19.1 396 102.1 14.7 87.4 85.6
16.6 328 90.2 11.8 78.4 86.9
Mean values 18.1 344 90.1 22.9 67.2 73.3
Range 10.8-26.8 219-456  59.5-121.7 35.1-11.8 33.7-98.0 56.6-86.9

atherosclerotic birds is 9, 14, and 67 mean
mg % respectively. Amounts combined upon
incubation show smaller differences (17, 13,
and 23 mean mg %) for the 3 series. Cor-
responding ranges of per cent original free
“ cholesterol not combined are 17 to 45 for nor-
mal, 45 to 56 for mild spontaneous, and 57
to 87% for severe cholesterol-induced athero-
sclerosis. Results of this study indicate that
there is a relationship between serum free
cholesterol not combined upon incubation and
development of atheroma in young cockerels.

The author thanks Mr. Warren R. Lincoln for his
technical assistance, and Dr. Harris D. Webster, of
Pathology Research, for assistance in evaluating the
arteries.
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It has been established in both man and ex-
perimental animals that the juxtaglomerular
(JG) cells are related to formation of extrac-
table renin in the kidney, that they respond
to alterations of sodium metabolism and, pos-
sibly, participate in mechanisms maintaining
systemic arterial pressure. The physiologi-
cal state of these cells, which form part of the
preglomerular arterioles, is usually assessed
by estimating the amount of stainable cyto-
plasmic granules(1), which are believed to be
secretory in nature and may contain renin

(2). The type of metabolic pathway operat-
ing in JG cells is unknown.

Using a histochemical technic, mito-
chondrial «-glycerophosphate dehydrogenase
(GPD, Meyerhof-Green enzyme) can be
demonstrated to be particularly active in the
JG cells. This activity changes in the same
direction as renin content in both experi-
mental hypertension and adrenal insufficiency
and seems to indicate one of the major meta-
bolic steps which govern the functional state
of the juxtaglomerular complex.



