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TABLE VI. Molecules of Antigen Used for Sensi-

tization,

Molecular Molecules

Antigen ~/ml wt per ml
Ovalbumin 5% 10° 4 X 10¢ 7.5 X 10%
Human y-globulin 100 1.6 X 10° 3.8 X 10
Polio I 13 6.7 X 108 1.2 X 102
1T 5 Idem 4.5 X 10n

111 5 ” Idem

Type I, 64 CF units/ml; Type II, 25 CF units/
ml; Type III, 25 C¥ units/ml.

titers were 1:40. Nonspecific titers were
<1:10. These results suggest that cross re-
actions were not lessened when purified virus
was used to sensitize the cells, but nonspecific
titers were lessened.

Data showing the number of molecules used
to sensitize the cells are given in Table VI.
These calculations were based on the relation-
ship of 5 CF unit/y of viral antigen (J. Char-
ney, personal communication) while the
amounts for the ovalbumin and gamma globu-
lin were taken from Boyden(2). It becomes
evident that the higher the molecular weight
of the antigen, the fewer number of molecules
are required for sensitization.

Statistically, the overall correlation be-
tween HA and neutralizing titers was fairly
good (r = 0.75). However, a statistical
analysis is an inadequate criterion when sera
«do not show any HA titers despite appreciable
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neutralizing antibody. It should be empha-
sized that if a serum has no HA titer, this
does not mean that the serum contains no
neutralizing antibodies (Table V, sera 1, 2
and 3).

Summary. An hemagglutination technic
for the titration of antibodies to polioviruses
has been described. The HA titers showed
approximately a 75% correlation with neu-
tralizing antibody. The virus-sensitized cells
did not remain agglutinable for more than 2
days at 5°C, but have proven stable for at
least 6 weeks when kept frozen. An antigenic
cross among viral types of 129% was observed.
Purified virus lessened the nonspecific HA,
but not the percentage of cross reactions.
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With the increased incidence of coronary
“"heart disease there has been much speculation
concerning a possible cause-and-effect rela-
tionship between stress, cholesterol-lipid-lipo-
-protein metabolism and coronary atheroscler-
0sis(1,2,8). In considering the pathogenesis
of a disease such as atherosclerosis or myo-
-cardial infarction one must recognize the pos-

* Aided by a grant from Nat. Heart Inst, N.LH.

sibility of direct as well as indirect effects of
such factors as stress, diet, sex, age, exercise,
etc. This is particularly evident in the case
of stress because of its varied natute and the
wide spectrum of bodily responses attributed
to it(3). That certain forms of physiological
stress can elevate serum cholesterol has been
demonstrated. In a study of 55 male sub-
jects Kuhl, et al.(4) found that brief immer-
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TABLE I. Distribution of Subjects According to Serum Cholesterol Changes under Stressful
Conditions.

Diff. between to-

tal cholesterol Significance
levels for stress  Avg total eliolesterol, mg %t % of  of diff. from
and control No.of total No. total group
Groups* periods,mg %  Control period Stress period subjeets subjeets (P values)
I <9 21871 216+ 9.0 14 32 >.1
II + 10- 15 210 = 7.3 W3+ T3 10 23 <.k
IIT + 16-137 213 + 7.3 261 + 12.2 20 45 <.01
Total + 24 214 + 3.5 238 + 4.8 44 100 <.001

* The groups are arbitrarily divided with respeet to the stand. error of the difference of the

means which equals 5.90 mg %.
t Values shown are mean =+ stand. error of

sion in cold water was followed by an im-
mediate and significant increase in serum
cholesterol. Selye(5) has described a biphasic
response of serum cholesterol and lipids in
his adaptation syndrome. However, in an
attempt to evaluate the influence of “mental
stress” Beischer(6) failed to find any signifi-
cant changes in concentrations of cholesterol,
phospholipids. or lipoproteins in the serum
following the subjects’ first experience of a
human centrifuge ride or the experience of
simulated failure of a low pressure chamber.
Further investigation of this aspect of the
problem has therefore seemed advisable.

In the present study 44 male students were
studied during periods in which they were
free of examinations as well as during an ex-
amination week. Thus the purpose of this
study was to determine what possible effect
mental and emotional stress might have on
the level of serum cholesterol.

Method. All those participating in this
study were apparently healthy, male, medical
students whose ages ranged from 21 to 37,
the mean age being 25. The subjects con-
tinued their usual program with no major
changes in their dict or exercise for the period
of observation. All blood samples were col-
lected in the post-absorptive state. Three
control days were chosen to come within a
period of time in which the students were free
of examinations for at least a week before and
after the samples were taken. Samples were
drawn on the mornings of 4 examination days
to determine the effect this form of mental and
emotional stress might have on serum choles-
terol. Total serum cholesterol was determined
in duplicate on each sample by the method of

meatt,

Pearson, Stern, and McGavack(7).

Results. The mean value for serum choles-
terol in 44 subjects on the 3 control days was
214 mg %. The mean level of serum choles-
terol during the examination days was 238
mg %, which represents an average increase
of 119 over the control period. This increase
in mean value of serum cholesterol under these
conditions of mental and emotional stress is
statistically significant (P < 0.001).

The 44 subjects were arbitrarily divided
into 3 groups with respect to the standard
error of the difference of the mean levels of
serum cholesterol during the control days and
the examination days. Those subjects showing
a change less than 9 mg % from their control
levels were placed in Group I. Group II in-
ciudes those subjects in whom serum cholester-
ol increased 10-15 mg % above the subject’s
control level. Group III includes those individ-
uals showing an increase of 16 mg % or more
above their control values. By reference to
the statistical findings for the entire group of
44, Group I can be considered to have a proba-
bility (P > 0.1) of being due to chance;
Group IT (0.1 > P > 0.01); Group III (P <
0.01). Table I shows the distribution of sub-
jects according to their serum cholesterol
changes.

There were some individuals in Group III
who experienced a remarkable increase in their
serum cholesterol. One particularly notable
example averaged 259 mg % for the control
samples, but this average increased to 395 mg
% during the 4 examination days. Omn 2 of
these days his serum cholesterol reached levels
of 520 mg % and 536 mg %.

Since life itself is stressful and since this
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experiment was conducted during the regular
school term it is obvious that these control
data cannot represent truly an unstressed level
of serum cholesterol. It does seem likely,
however, that the periods of observation do
coincide with periods of relatively lesser and
greater degrees of mental and emotional stress.

As one might expect, these individuals vary
greatly in their clinical and biochemical re-
sponses to stress. It is apparent that the situ-
ational stress of examination week must have
different meaning and hence a differing stress
value for the subjects. Further investigation is
needed to establish whether this increase in
serum cholesterol is harmful or simply part of
a normal and desirable bodily adjustment to
mental and emotional stress.

The difference between these results and
those of Beischer(6) may be due, as he has
suggested, to his use of fewer subjects and of
a particularly and relatively transient stress
experience. Our data would coincide with
changes which Selye(5) has described in con-
nection with the “resistance phase” of the
general adaptive response to various forms of
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systemic stress.

Summary. A significant increase in mean
value for serum cholesterol is shown to ac-
company the mental and emotional stress of
examination week in a group of 44 apparently
healthy, male, medical students. The mean
value for serum cholesterol increased to 238
mg %, which represents an 11% increase over
the mean control value of 214 mg % (P <
0.001).
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Most of the information available concern-
ing regulation of pituitary secretion of adreno-
corticotrophin (ACTH) has been derived from
indirect indices of pituitary function, primari-
ly depletion of adrenal ascorbic acid in the
intact rat. On the other hand, direct deter-
minations of the ACTH content of pituitary
tissue under various experimental conditions
have been reported infrequently, and, when
attempted, have often been conflicting or in-
conclusive(1-11).

Recently, Saffran and Schally(12) have de-
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scribed a technic of biological assay for ACTH
based upon steroidogenesis by adrenal slices
in vitro. Birmingham et al.(13) have reported
a new method of extraction of pituitary
ACTH. Assay of their extracts by the in vitro
technic yielded values considerably higher
than those obtained previously. These latter
procedures have been employed in the follow-
ing study, which was undertaken to define
more clearly the effects of adrenalectomy and
injection of ACTH, epinephrine, and cortisone
upon pituitary ACTH content.

Materials and methods. All animals were
kept in a constant temperature room for at
least one week prior to use and maintained
on a diet consisting of Purina Laboratory
Chow and water ad libitum. Adrenalecto-



