blue, fails to influence certain isolated components
of the clotting mechanism, and aets principally on
the first phase of coagulation, its relatively weak
anticoagulant action may be termed “heparinoid” in
nature. The relationship of various methods of iso-
lation to anticoagulant property will be reported
elsewhere (9). No correlation of the serum muco-
protein level with certain hemorrhagie syndromes re-
ported to be associated with the presence of heparin-
like substances (10, 11) in the serum has thus far
been observed.
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The Percutaneous Absorption of
Water Vapor*

C. W. DeLong?

Health Instrument Biology Division,
General Electric Company, Richland, Washingtion

A recent paper by Szezesniak, Sherman, and ITarris
(1) deseribed an experiment which demonstrated the
percutancous absorption of water by rats immersed
in 409 deuterium oxide solution. This prompts us to
report some observations we have made on the per-
cutancous absorption of water vapor, using tritinum
oxide as a tracer. Although there have heen many
studies and some eontroversy over the perceutancous
absorption of water from the liquid state (reviewed hy
Szezesniak et al. [1]), there has not, to our knowledge,
been any attempt to demonstrate such.absorption of
water vapor.

Our experimental procedure involved the exposure
of a shaved area of the abdominal skin of 300- to 4u0-g
rats to an atmosphere of tritium-labeled water vapor.
The animals were under Nembutal anesthesia, and ex-
posures were in most cases of 1 hr duration.

The exposure chamber consisted of the female mem-
ber of a glass ball-and-socket type ground joint with
a cross-sectional arca at the open end of 6.6 em? A
small cup to hold the aqueous solution of tritium oxide
was suspended in the chamber, and the open end of
the exposure chamber was held against the rat skin by
slight pressure. In some of the initial exposures the
chamber was sealed to the skin with collodion, but
later this precaution was found to be unnecessary.

1Based on work performed under Contract No. W-31-109-
Eng-52 for the Atomic Energy Commission,

2 Thanks are due R. C. Thompson for his cooperation and
suggestions, and R, C. Thorburn for radivanalysis of the
many samples required.
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TABLE 1

PERCUTANEOUS ABSORPTION OF WATER VAPOR BY THE
RAT FROM A SATURATED ATMOSPIIERE AT 30° C

. Total No.  ug water/cm?
Mothod of sampling exposures skin/min
Immediate blood sample 66 2.5+1.3
24-hr blood sample 23 42+1.2
Total body water sample 49 3.0+ 15

The liquid in the cup does not come in contact with
the skin but serves as a reservoir for the maintenance
of an atmosphere saturated with water vapor.

The amount of water entering the animal was de-
termined by radiometric analysis for tritium in either:
(a) a blood sample withdrawn from the heart immedi-
ately following exposures, (0) a blood sample taken
approximately 18-24 hr after the exposure, or (¢) a
sample of the body water obtained-by azeotropie dis-
tillation of the ground animal with benzene. Analyti-
cal results ehtained on the 24-hit blood samples were
corrected for the biologieal half-life of tritium oxide
in the rat, which time has been determined to be ap-
proximately 3 days. Details of the procedure used in
the radioanalysis of samples and in determination of
the biological half-life will he reported clsewhere.

About two thirds of the data were obtained from
single exposures. The rest were obtained from experi-
ments in which animals were exposed repeatedly at
24-hr intervals, the amount absorbed in a single ex-
posure being determined by the difference in aectivity
between pre-exposure and post-exposure blood sam-
ples. The variation between different exposures of a
given animal was as large as that between exposures
of different animals. The statistically summarized re-
sults are given in Table 1. It is obvious that complete
equilihration of the absorbed water vapor with the
body water did not oeeur until after the immediate
post-exposure blood sample was taken. It has been
shown previously that subeutancously injected water
in the human does not become equilibraied with the
body fluids for a matter of several hours (2).

Considering the absorption/em?/min to be 4 ng,
and taking 500 em? as the total surface area of a 350-g
rat (3), then 2.000 ug of water is ahsorbed by the rat
per minute from an atmosphere saturated with water
vapor. This is an interesting quantity eompared with
the water intake via the lungs which, assuming an air
intake of 60 ml/min, would absorh 2,000 pg/min from
the same atmosphere. The caleulations for all data in-
volving micrograms of water penetrating the skin were
made with the assumption that tritium acts like hydro-
gen, even though this is probably not strictly true.

The effect of varying water vapor pressure and the
extent of absorption in other animals are being in-
vestiguted and will be reported in detail later.
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