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Diurnal Cycle in Serum Concentrations of
Follicle-stimulating Hormone in Men

A DIURNAL rhythm in the activity of human follicle-
stimulating hormone (FSH) has been recognized by the
use of a sensitive and specific radioimmunoassay tech-
niquel.

In one study we used twenty-three healthy men, aged
from 22 to 38 yr. Venous blood (provided by courtesy
of Dr George G. Jackson of the Department of Medicine,
University of Illinois) was collected on 2 successive days
at 5.30 a.m., when each subject was awakened from sleep,
and at 2.30 p.m. The subjects for the second study were
three healthy hospital interns (24-27 yr) carrying out
normal hospital routines. One doctor (K. A.) slept from
1 a.m. to 6 a.m. and his colleagues from 3 a.m. to 6 a.m.
Samples were collected at intervals of 4 h throughout
the day, and all subjects were awakened for sampling
at 5 a.m. All blood samples were allowed to clot and
were then centrifuged. Sera were stored at —20° C.
Samples of 0-5 ml. were analysed in duplicate,
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Fig. 1. Variation in serum concentrations of FSH during 24 h.

The results are expressed in mu/ml. of serum (1 U
oquals the activity in 1 mg of the S1 ovine standard for
FSH from the National Institutes of Health, Endocrine
Study Section, Bethesda, Maryland). Forty-five pairs
of sera from the twenty-three subjects were studied
(specimens of one day from one subject were lost). The
mean concentrations at 5.30 a.m. were 0-201 + 0-016
(standard error) and at 2.30 p.m. were 0-146+0-018,
with the overall mean being 0-174+0-012. The mean
orror of duplicate determinations was +11-1 per cent.
Thirty of the forty-five pairs of sera were greater in the
morning, six showed no change and nine were greater
in the afternoon. The difference between morning and
afternoon concentrations was statistically significant
(¢ test for paired data: P <0:05). There were no signifi-
cant differences in the concentrations at comparable time
periods of the 2 days of the study.

The results of the study of the three subjects with
multiple samplings during 24 h are shown in Fig. 1. It
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can be seen that the concentrations were greatest in the
early morning, near 5 a.m., and that they decreased
between noon and 4 p-m. These data were examined
for the presence of a diurnal eycle by an analysis of vari-
ance technique as previously described®. The results
were very significant (P <0-001). No diurnal cyele was
seen 1n concentrations of luteinizing hormone (LH)
measured by a specific radicimmunoassay for human LH
similar to the one used for FSH (in preparation).

The timing and amplitude of this FSH cycle resembles
that in plasma testosterone® and also the well known
rhythm in serum concentration of adrenocorticotrophic
hormonet, but the possible causal connexions among
these rhythms are unknown.

The finding of a diurnal cycle in serum concentrations
of FSH in men can be added to an already growing list
of physiological phenomena showing a diurnal rhythm? 5.
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Carbon Dioxide Laser Hazards to the Eye

Laser radiation in the infra-red, for example from a
carbon dioxide laser, is heavily absorbed in the surface
layer of any biological tissue. The lager beam interacts
strongly with tissue to produce heat, and thermal lesions
can easily occur in the bare skin on the hands and the
face. Protective reflex mechanisms will prevent long
accidental exposures of the skin to a continuous infra-red
laser, as they do to any other source of heat.

In the eye carbon dioxide laser radiation is absorbed
by the cornea. The corneal blink reflex, released after a
latent period of 80 msec, acts to close the eyelids, but it is
slow enough to make even low power carbon dioxide lasers
dangerous to the eye. Heat coagulation causes irreversible
damage to the cornea which can impair vision. Because
the infra-red radiation has a very small penetration depth.
the damage will be localized chiefly in the surface layers
of the cornea. This is also true of damage caused by
ultra-violet radiation, which is also heavily absorbed by
tissues. On the other hand, the outer parts of the eye
are transparent to visible and near infra-red radiation.
Laser hazards with such radiation are connected with
the focusing properties of the optical system of the
eye, and the retina may be damaged.

We have studied eye hazards from carbon dioxide laser
radiation (A=10-6 pm) in rabbits. A conventional
laboratory model carbon dioxide-nitrogen-helium laser
with & maximum single mode power of 4 W was the
source. A rabbit was placed about 3 m from the laser
exit mirror, and a beam splitter and calibrated bolo-
meter monitored the beam power. The absolute
power/unit area at the position of the rabbit's eye could
be checked calorimetrically between exposures. The
measured intensity distribution across the beam is
Gaussian, and we used for the power/unit area its average
value inside the 1/e? intensity circle. The average thus
defined is 43 per cent of the maximum value. The power
level could be varied in steps, through precalibrated
damping fitters. A calibrated camera shutter set the short
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