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For non-random maling populations (such as those with
inbreeding) it may be shown that % could decrease under
selection even for one locus. Then, Fisher’s fundamental
theorem does not apply to the discrete-generation model.
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PHYSIOLOGY

Evidence for a Non-Plasma Source of Urea
in Sweat

TaE ratio of the eoncentration of urea in the sweat to
that in the plasma (s/p) is known to be greater than unity.
Schwartz! attributed this gradient to back diffusion of
water boeause he found that raising the plasma urea
concentration, had little effect on the s8/p ratio for urea.
Recent ovidence®?® suggests that (a) 8/p for urea is not
entircly indepondent of plasma urea concentration;
(b) 8/p for urea is independent of 8/p osmoelality in man and
the cat (for example, the s/p urea is greater than I in
the hyperosmotic sweat obtained from the hairless foot-
pad of the cat}; (¢) compounds related to uroa by virtue
of similar volumes of distribution (ethanol, antipyrine,
creatinine) or similar molecular configuration (thiouresa,
methylurea, acetamide) all behave differently from urea
in sweat in that none of these compounds is present in
sweat at highor concentrations than in plasma.

Because of theso argumonts it was concludod that factors
apart from back diffusion of water play a part in estab-
lishing the urea gradient in sweat. The present study was
designed to determine whether plasma is tho sole source of
wrea in sweat.

An isotope dilution study was psrformed on cats and
human volunteers. 30 to 50 pe. of urea labelled with
carbon-14 was administered orally to the human volun-
toers, all of whom received oral neomyecin as an intestinal
antiseptic. The cats received 50 to 100 po. of the isotope
intravenously. Two to three hours after administration
of the isotope sweat was collected as previously described?.
A thermal stimulus was used to produce sweat in the
human subjects.

The labelled urca was analysed by a modification of the
technique of Walser? as follows: portions of plasma or
sweat were placed in a modified Warburg incubation
vessel, acidificd with 01 normal hydrochloric acid and
shaken for 5 min, following which the mixture was neutral-
ized with (-1 normal sodium hydroxide. After the vessel
wag chilled in ice, 1 ml. of buffered urease was added and
the stopper (from which was suspended a polyethylene
well containing 0-2 ml. hyamine) was inserted. The
reaction mixture was shaken in a 37° water bath for 30
min, and 10 per cent sulphuric acid was then injected into
the reaction mixture through the stopper. After the
flask had boen shaken at room temperature for 1 h the
centre well was placed in a toluene liquid scintillation
mixture and counted. Iifficiency was determined using
toluone labelled with carbon-14 as an internal standard.
Unlabelled urea was dotermined as previously described?.

Table 1 compares the sweat to plasma eoncontration
ratios of labelled urea and total urca in four men and
eight cats. In all exporiments but one the s/p for labelled
uroa was less than the s/p for total urca. Tho mean
&/p for labelled urea was 1-08 in man and 1-03 in the cat,
values similar to the s/p for methylurea (1:06) and acet-
amide (1-04) in the cat®.
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Fig. 1. A plot of the urca specific activity ralios between sweat and

plasma against the sweat Lo plasina nrea concentration ratio, O, Man;
», cat, (Abbreviations: s/8, p/l’, specific activity of uren in sweat and
plasma respectively; s/p, sweat to plasma urea concentration rativ.)

Fig. 1 shows the ratio of the specific activity of sweat
to that of plasma plotted against the ratio of urea con-
centration between sweat and plasma for each experi-
ment. In both man and the cat there is dilution of the
labelled urea, the magnitude of which appears to be related
to the s/p for urea. (In five of the eight cats laerimal fluid
was collected and analysed. The mean ratio of specifie
activity betweon lacrimal fluid and plasma was 0-99. Tn
three of the four human subjects, urine was collected
during the sweating peried and the mean specific activity
ratio was found to be 1-06, similar to Walsor’st finding of
1-10.)

Table 1. RATIOS OF CONCENTRATIONS OF UREA LADELLED WITH CARBON-14
AND TOTAT, UREA BETWEEN SWEAT AND PLASMA (3/p) IN SAMPLRS BROM
CATS ARD HUMAX BRINGR

Lat 8/p for labelled uren  s/p for total urea
1 103 1-23
2 1-068 0-96
3 1-05 1-38
4 1-02 1-30
5 98 1-18
6 1-02 1-15
7 1-05 1+49
0-99 1-03
Mean 1-63 1-24

Man

T.J. 1-01 1-20
C.B. 1-12 1-31
M.A. 1-12 1-19
0.B. 1-10 2-20
Mean 1-08 1-43

Beeause the labelled urca in sweat was diluted by un-
labelled urea, these studies suggest that a fraction of the
urea in, sweat is derived from sources other thun plasma
or interstitial fluid. Iurthermore, because this non-
plasma source accounts for that urea in gweat in excess
of the plasma urea concentralion it would appear that
back diffugion of water plays a minor part in establishing
the urea concentration in gweat.

These studies do not indicate the non-plasma source
of ureca. Two possibilitics include synthesis of urea by
gome segment of the sweat gland or a pool of urea in the
skin (perhaps the cornified epidermis) which is immiscible
with the circulating labelled urea, but which may be
partially miscible with the sweat.
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