
blue, fails to influence certain isolated components 
of the clotting ~nechanism, and acts principnlly on 
the first phasc of coagulation, its rclativcly wcitk 
anticoagulant action may be tcrlncd 'Ll~t*parinoid" in  
nature. The rclittionship of various mcti~ods of iso-
lation to anticoagulant property will bc r c p o ~ t c d  
elsewhere ( 9 ) .  S o  correlation of tlie serunl ~nuco-
protein levcl with certain hcinorrhagic syndro~ncs re-
ported to be associated with the prcsencc of heparin- 
like substnnccs (10, 11) in the scrulil has thus f a r  
been observed. 
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The Percutaneous Absorption of 
Water Vapor1 

Health Instrrr~~zerrt B i o l o ~ yDivisiorz, 

Gerzeral Electric Co:upusy, Richlaird, Washiegioit 


A reccnt paper I)y Szczcsniak, Slirrnlan. an11 ITarris 

TABLE 1 


PERCUTANEOUS O F  WATER BY THE
ABSORPTION VAPOR 
Ra.r FRO31 A SATURATED AT 30° CATMOSPIIERE 

Method of sampling 	 Total No. yg water/cm2 
exposures skin/min 

In~n~ediateblood sample 66 2.5 5 1.3 
24-llr blootl s:~inl)le 23 4.2 2 1.2 
Totill body \r:~tcr sample 49 3.0 '1.5 

The liquid in the cup does not come in contact with 
tllc sl<in but scl.ves ns a reservoir fo r  the ulaintenance 
of an at~l~ospl~cr( l  saturated ~vitll wi~tcr  vilpor. 

Thc all~oullt of water cntcring the ilnill~al w a s  de-
ternlined I ~ f o r  t~ ' i t iu~l l  I	 l~adioinctric ana lys i~  in eitlier: 
( a )  a blood s:lllrplc ~vitllclrawn froni tlicl I ~ ( ~ l r t  illin~cdi-
atcly follo\ving csposurcs, ( b )  a blooti P ; I I I I P ~ C  taken 
apl)rosin~ntely IS-24 hr  after the csposul.e, or (c)  a 
sntnplc of the body Ivatcr obtained I)g weotropic dis- 
tillation of tlic ground aniul:ll with bcnzc~ie. Analyti- 
cal rchsults cl)tained on the 24-111 blood s i ~ n ~ p l e s  were 
corrcctcd for  the biologicill half-life of t~'it iuul qside 
in the rat, rvl~icll tiule has bcen deterl~lincd to be ap-  

pcrcutancwus al)so~.ption of watcr I)y ixts  ilnlllcrscd 
in 40% dcutcriulll oxide solution. This pr.ol~lpts ns to 
report solnc obsrrvations ~ v c  havc nlade on thc~ l)tlr- 
cutaneous abso~*ptiol~of water viipor, usi l~g tl'iti~lln 
oxide as  a tmcr~. .  Although there 11:lrc I~rcn I I I : I ~ I ~  

studies and S I I I I I ~controrcrsy ovcr tllc pcrcntant*ous 
absorption of \v:ltc~ f ram the liquid stntc (rc~vica~vc~tl l)y 
Szczesnialr et 01. [ I ]), thcrc has not, to our linc~\vltrlgc, 
been any attclnpt to denionstrate such absorption uf 
water v:~por. 

Our cspc~.inlcntal procedure involved the esposure 
of a shnvcil arc:l of the al)dominal ski11 of 300- to 4W-g 
rats to an atnlospllc~rc of tritium-labrlrd 1v:ltcr w p o r .  
The ani~nnls \vchre untlcr Kcnlbutal ancsthcsia, and ex-
posures werc i l l  niost cascs of I hr  dur:ltion. 

The esposurc c.ll:lnlbcr consisted of the fcmale mem- 
ber of a glass 11;lll-and-sockd type grountl joint ~ v i t h  
a cross-scction:ll arrn a t  the open end of G.G c ~ n <A 
small cup to l~oltl tlie aqueous solution of tritiut~l oside 
was suspendrd in the chamber, and the opclrl cntl of 
the esposnrc c1i:inlber was hcld against thc r ; ~ t  slii~i1)y 
slight prcssurc. 111souic of the initi:~l csposurQes the 
chanlber was sealcc! to the skin rvitli collotlion, but 
later this precaution was found to bc unncccssm#y. 

l I 4 : 1 ~ c , i l  on \vr~rlc~ ~ c ~ r l ' o r n ~ ~ - t lI I I I I ~ P PConlri~ctSo.  \V-31-lo!)-
Eng-32 for 1 1 1 ~ .A111tnlt' I : I I I ' I ' ~ ~C ~ I I I I I I I ~ S ~ ~ ~ I I .  

PTlli~nlis nre c111c' R. C. Thompson lor 111scool?crntion nnd 
8uggc~sti1111ri. I:. Thorburn for r u d i o ~ ~ ~ u l ~ s i s  the: I I I I I  C. of 
muny siln~plea rryu ired. 

October 12, 1951 

(1) dcscril)c~tlit11 cspc~.imcnt which t l ( ~ ~ ~ ~ o ~ ~ s t ~ . i ~ t t ~ ~ l  tllc! given aninla1 was a s  1:11*ge as  that bct~vco~r esposul+es 

prosinlatclg :l days. Lletails of thc p~.occtlure used in 
the  mdiotulalysis of sall~ples and ill dctc~r*mination of 
thc hiologic:~l 11:llf-lifc will hc repo~-tc.d clse\vllrrc. 

About two thirds of tllc data wcve oljtaincd from 
single espcsurcxs. Thc rcst \vcrc obtainc~cl froln csperi- 
nients in which ani~nals  1vcl.e csposcvl rcq~c~:ltc.tlly a t  
24-hr intervals, thc anlount al)sorbetl ill a single cs-
posure bei~lg dett~rlllincd by thc difference in a c t i ~ i t y  
bet\z.eeii pre-cxposurc and post-csposure 1)lood sam-
plcs. Thc rtlriation bct\vecn different esposurcs of a 

of different aninlals. Tlic statistically sulnnlarizi~d re- 
sults arc given in Table 1.It is obvious that coluplcte 
equili!)r:~lion of the absorbed water vapor with the 
bodv water ilid not occur until aftcr tlic ilnmediate 
ppst-esposurc blood sanlple was taken. I t  has been 
sho\vn previously that subcutaneously injected water 
in the hulnan docs not beconic equilil)r;!ic.d with the 
body fluitls for a n~a t te r  of several hours ( 2 ) .  

Considcling thc al)sorption/cln2/~llin to be 4 vg, 
and taking 500 cln2 as  the totnl surface arc.a of a 350-g 
ra t  ( 3 ) ,tllcli 2.000 ~g of ~va tc r  is ahsc)~.hc~tl hy the r a t  
per lninutc fro111 an at~nosphere saturatt.tl\vith milter 
vapor. This is nn interestillg quantity conlpared with 
the ~va te r  irltalie via the lungs which, assunling a n  air 
intake of GO ~ n l / n l i ~ ~ ,would absor11 2,000 @g/rnin from 
the same atnlosphcrc. Tlw calculations fo r  oll c1:lta in- 
volving tnicrogl-atns of water penetratir~g the skin were 
nlade with the assu~nption that tritiu~ll acts like hydro- 
gen, even though this is pl,ob:tbly not str0ic.tly true. 

The effect of wry ing  water vapor pl.cssure and the 
estcnt of absorption in other aninlals are  being in- 
vestigated and will be reported i n  detail later. 

References 
1. Sarzrsssr,\K. t\. S.. RAERJIAS,  II., and IIARRIS,R. S. 806-

rnrr. 113. 29:; 119.71 ). 
2. S('lll.11l2l~ll. It.. 1.1 (11. J. Clin. Invest.,. 29. I996 (1950). 1'. 
3. Ilos.\lI)sos. 11. 11. Tlrr It'rtt, Drrla nntl  Tublee.It't*ft~rc~irr~r 

A ~ I U I I I .t l~e \\'istur lnst. Anut. Uiol., KO. 6. l'hiludell~hia,122 
(1924). 

http:S1111.11

