PRINT: ISSN 0970-9274 ONLINE: 2456-6608

DOI: 10.31901/24566608.1990/01.01.01

JOURNAL OF
HUMAN ECOLOGY
@ Kamla-Raj 1990

J. Hum. Ecol,, 1(1): 1-4 (1990)

Constitutional and Lifestyle effects on Urinary
Steroid and Catecholamine Levels

Giles Unupaknrn', Gerry Drush and Geoffrey A. Harrison
Department of Bicdogical Anthropalogy, University of Oxford, 58 Banbury Road, Oxford OX2 605.

KEY WORDS Caecholamines, Constitution, Lifesiyle, Steroids,

ABSTRACT An HPLC hormaonal analysis of 4-hour urine samples, collected on § workdays
and 1 restday, was undertaken among staff and students at an academic institute. Inter-individual
differences were greater than intra-individual differences for adrenaline, certisol and cortisone
during workdays. In adrenaline personal consistency was maintained even on the restday, indi-
cating a strong constitutional effect. The same was true of cortisone. Pérsonal consistency in cor-
tisol during workdays was not maintained on the restday and seemed to be due o differences
in lifestyle between students and staff, specifically at work. Noradrenaline showed no personal
consistency and seemed to be responding to changes in daily activity.

It is well established that urinary excretion of
catecholamines and corticosteroids is associated
with mood, behaviour and lifestyle (Frankenhae-
user, 1975; James et al., 1985 and Mason, 1968).
However, in multivariate analyses of excretion
rates of these hormones, the proportion of the
population variances in these rates which can be
explained by such associations is relatively small
(Harrison et al., 1981 and Reynolds et al., 1981).
Technical factors no doubt contribute to this sit-
uation, but it also secms quite likely that there
are ‘constitutional’, if not genetic factors which
play a substantial role. The purpose of this study
is to estimate the importance of such a role by
comparing the magnitudes of within-individual
and between-individual variety in adrenaline,
noradrenaline, cortisol and cortisone urinary
excretion when a group of people behave rather
similarly and when they behave differently from
one another.

SUBJECTS AND METHODS
Eighteen staflf and posigraduaic students

* o whom all correspondence should be addressed

(9 male, 9 female, age range 21-58) in the
Department of Biological Anthropology were
used for this study. None of the students were
taking examinations. Five urine samples cover-
ing an exact 4 hour period (0900-1300 hours)
were collected from cach individual, on a normal
working day, during 5 or 6 weeks (when all sub-
jects were involved in very similar activities). A
further urine sample was collected over the same
4 hour period on a non-working or rest day.
Samples were frozen within 24 hours of collec-
tion. Separate samples were stored for steroid
and catecholamine analysis. Approximately
0.25g sodium metabisulphite was added per 50
ml of urine for catecholamine analysis before
storage.

The urine samples were analysed in random
order for adrenaline, noradrenaline, cortisol and
cortisone by high performance liquid chromaiog-
raphy according to previously published methods
{Jenner et al., 1981 and Jenner & Richards,
1985). Coefficients of variation for the 4 hor-
mones analysed, using these methods in our
laboratory, have been shown 1o be 7.6% for cor-
tisol, 7.096 for cortisone, 4.7% for adrenaline and
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4.0% for noradrenaline,
RESULTS

Hormone levels over the 4-hour period for 5
working days and one restday are shown in
Table 1. A Kruskal-Wallice one way analysis of
variance of the individual working day levels
(Table 2) showed that interindividual differen-
ces were significantly greater than intraindivid-

Table 1: Hormone levels over 5 workdays and one rest-
day (pg) excreted over a 4 hour period
(0900-1300 hours)

Mean .0 n

Workdays

Adrenaline 2.026 1.118 90

Noradrenaline 7.7%0 3124 a0

Cortisol 5453 3.572 90

Cortisone 15.120 10,689 90
Restdays

Adrenaline 2.43 1.195 18

Moradrenaline 10,581 3482 18

Cortisol 5871 3783 18

Corisone 12.748 T.821 18

Table 2: Summary of the Kruskal-Wallice analysis of vari-
ance in urinary hormones for 9 men and 9
women collected on 5 working days

i

% Probability

Adrenaline 36,59 <(1.005

{2} Adrenaline 3625 <.005

{b) Adrenaline 36.05 <0005
Maradrenaline 2492 NS
Cortisol 5163 <(1.001

{a) Cortisol 2236 NS

(h) Conisol 24.02 NS
Cortisone 5731 <0.001

(n) Cortisone 4212 <0001

(b} Cortisone 2685 NS

{a) Analysis of variance carried out on data afier removing
age, bodyweight and siudent status faciors,

() Analysis of variance carried out on data afler removing
the effect of urine volume.

Degrees of [reedom = 17
NS = not significant

ual differences in adrenaline, cortisone and cor-
tisol, but not in noradrenaline. In the case of cor-
tisol this individual consistency was found w be
mainly associgted with the age of the subject, slu-
dent or nonstadent status and the volume of urine
excreted. These three factors had considerable
independence. Students tended to have higher
cortisol levels than non-students. The levels of
this hormone decreased with age and increased
with urine volume.

For corlisone personal consistency was assoc-
iated only with consistency in urine volume. In
adrenaline personal consistency was still main-
tained after body-weight, age, urine volume and
student status were laken inlo account

An analysis of variance comparing differen-
ces between workday and restday means for the
group as a whole and for each individoal revealed
that personal consistency on the workdays was
carried over into the restday for adrenaline and
cortisone (Table 3). Restday levels for these
hormones did not significantly differ from level
on the workdays, either at the group level or the
individual level. A similar analysis of variance
for urine volumes indicated a significant decrease
in mean urine volumes on the restday for the
group as a whole (p. > .0.01). However, when
each individual was analysed their restday urine
volumes were not significantly different from
workday values. In other words personal con-
sistency in urine volume was maintained on the
restday but at a lower mean volume,

The results for cortisol showed that, although
there were not significant differences between the
two types of day for the population as a whole,
individuals had significantly different values
between workdays and the restday, This shows
that people were changing rank between the
workdays and the restday, indicating the effect
of differences in workday-restday lifestyles on
cortisol. This relationship was maintained after
removing any variation associated with urine
volumes (Table 3).

Noradrenaline levels were significantly higher
on the restday compared to workdays.
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Table 3: Summary of analysiz of variance comparing
workday and restday hormone levels for (1) the
group of subjects as a whele and (2) each indi-
vidual subject

[hfferences between workday and restday

(1) Group ay a whole: (b) Individuals
F P F P

Adrenaline 092 NS 1,16 NS
Noradrenaline 1679 <00001 208 <0.05
Conisol 035 NS 213 <005
Conisone 149 NS 144 NS
Urine Volume B.14 <001 099 NS
Corisol (a) 1.TT NS 2058 <05

(a) After removing any variation due o unne volume
Degrees of freedom = 17
NS = not signilicant

DISCUSSION

Hormone levels can be affected by three kinds
ol factors. Firstly there is the constitutional com-
ponent, made up from genetic characterisiics and
previous life experiences. Secondly there is the
effect of a person’s general lifestyle and thirdly
their day 1o day experiences within this broad
lifestyle. Despite the fact that these three factors
are interlinked, it is possible o detect the var-
ious influences on hormone levels,

This study indicates that variation in norad-
renaling was primarily due to the experiences and
activities of the day and therefore no personal
consistency was detected. This hormone is
known 1o be sensitive 1o small changes in phys-
ical activity (Axelrod & Reisine, 1984, Ganong,
1983). Our results contrast with personal con-
sistency reporied by Johansson & Post (1974).

Adrenaline and cortisone levels showed sig-
nificant personal consistency, which was main-
tained on the residay. This indicates a sirong
constitutional effect. Such personal consistency
for adrenaline has already been reported (Johans
son & Posts, 1974; Lundberg & Forsman, 1980).

Apparent personal consistency can be due to
differences in lifestyles. In the case of cortisol,
personal consisiency on workdays was not main-
tained on the restday, This showed that a life-

style effect was contributing 1o personal
consistency, rather than a constitution! one. An
analysis of variance revealed that the only sig-
nificant measured difference in lifestyle for this
hormone was student status. Postgraduate stu-
dents tended o have higher cortisol than staff,
but only on workdays.

Despite the fact that cortisone levels were pos-
tively correlated to cortisol within individuls
(F=145.94, p < 0.0001), cortisone ws not affected
by student status. Cortisone is less biologically
aclive than cortisol, although the two hormones
are interconvertable in the body (Gower, 1984},

The personal consistency in uring volumes is
not the cause of consistency in cortisol and cor-
tisone, Firstly any kidney function effect would
appear also in adrenaline. This does not occur.
Secondly any changes in cortisol and cortisone
between workdays and the restday were not
exactly paralleled in uring volumes, Finally cor-
tisol is known to suppress antidivretic hormone
and increase glomerular filtration (Baxter &
Tyrell, 1981).
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