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Many inve.~igatoc~ ~udie~ ~ ~ r m e a b i l h y  of the skin. but only in the la~ ~ ha~ ~ervlncing 
beea obtained that water solutioc~ c~ electrolytes penetrate me intact tk in [5 ,  14, 15, 22, 2TJ. In ~mr ~ [1 ,  
9, 10] i t  was thown tha~ ~:~ pcm~ea~,'.~t'y of the skin to radloact/ve iocrme and phosphom~ vaxied at  
t imes of  the year and u n ~ r  d l i ~ r e ~  fanctional  conditions of the central  ne rmm 

The study of c ~ a n ~  in ~ p ~ n e a b i t i r y  of  ~he skin under the influence of extenud f a c t o ~  In 
of tad;ant energy, which ~c~ on ~ system under normal conditions and is widely used in physlm~4~Fy . is 
special  ~ . 

In t ~ s  work the i n ~ e - J : ~  o f  ~ a v / o l c t  Irradiatloe o~ the permeabil / ty and c~ ~ o~her i n d ~  of  
the ftmctlonal state of  an~na l  and Im~nan ,kin wa, 

E X P E R I M E N T A L  M E T H O D S  

An ar t i f ic ia l  radic~:xive ~ of  iodine, administered by ionophom~h, was used as an foJicatnr ta lhe 
study of ~ p e ~ t y  o f  d ie  ~ e .  

A nc~polarizable ~ l l o w  e ~  with a base 2.5 cn~ in area.  containing $ m l  o f  a mlu~ion of  ~ - - - ~ I ~ _ ~  
iodine with a to ta l  ac t iv~y  o f  I ~ C~. was used for the ionophoresis. The active electrode was placed on a shaved 
section of the a b d c ~ i n ~  ~ d n .  th~ ~_m~ifferent one (equal in area) on a shaw.d area of  the dona l  l~]n. The cur-  
rent war 0.5 m a .  with �9 ~ i r y  o f  @.2 m a / c m  t ,  duration of irradiatic~ of  8 

After ~ ~ w ~  d ~  and the corresponding skin a~az  wc~e w~_ ~ ' d  ('m older to ~.move 
at*dye contamination o f ~ e s k i n s ~ a c ~ ) , a  probe., with the a~sistanc~ of  whk~ the a m o u m o f  mdlo-  
active iodine which ~ w . d  ~ ~fv~n and t/ssuct lying under the electrode war dct~m3tned c a  the "B" appara- 
tus. was Inserted in the p l . ~ e  ~ ~ I m was adms 

.Preliminary e x p e ~  e~:~hcd die fact that under ~ese  condltions a lmo~ a l l  the Isotope ~ was 
adminislcrcd in'~o the s-j~m was ~ in the d<in and tissue.~ lying under the electnxle immcdb~ly a.fk~ dm 
procedure; i t  was not ~ in ~ b ~ ,  urine and internal oq~an~ 

Thc relat/on of  u.~e ~ c~ rzdioact ive iodine found in the tismcs unde~ the electrode ID the t v t t l  ac -  
t /vi ty of the solut/on a ~ ' , e d  to  e 3 ~ o p h o r c s h  was used as the indicatc~ of p e n n e a b i ~ t .  

A =tationary quarr~ ~ Lk' : . -~ wi~h a mercury-quartz f i l a m c ~  P I ~ - 2  (voltage o f  the grid was 220v ' ,  e~ 
the fi lament 120 v ) s e r v ~  ~t ~ e  ~ of  ultraviolet ~ayt. 

In ex]~rimen~ ~ ~.~bi~ - ~  ~ad ia te .d  an area of the skin of the ] ek  ha l f  of  d~e abdom~t,  120 c m  ~ l a  
area,  the ~ s t  of the bod~ w ~  c ~ r ~  with oi lc lodl .  The I r r ad la t~ t  wa~ carried out at a d i s t ~ c e  of  30 a n  from 
~ c  f i lamcnt with an ~ of  2 -4  biodoses (1 biodose c ~  to 3 minutes mt ~ e  avera~e~. 
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In ob~crvatlom o~ bca~&y pcrtom a section of l t~  skin of ~ i ~  mrface of  the ~ - a a n t  39 c l ~  Ill m 
~at  ~ub~cted to ult~avlo~t l rr~diat to~ The distance from t ~  filament was 50 c.m, the d m a t i ~  o~the ll~ad~l~ 
lion ~al  6 minutet.  Th~ l~ve~tigatic~ of ~k|n pcrmeabtll ty were ~ out in the i ~ l a t e ~ l  alva by  tbe 
ods ~.~.scribcd above. In addition, the total activity of the I lrt wm dec~a ted  to 0.,5 ~ Camd 1be ~ of  
~ o t ~ e ~  to 3 mlmrm~ 

In al l  the ext~erimc~ut, radioscti~r Iodine wan adminLqered befot~ inadialioel,  their a~ain at  
k :ngt~ of time aftc~ i t .  T ' ~  e k c t r l c a l  refinance and temperature of the tki~ were ~elemdned ~ h a n e o m ~  
~ i ~  a Mlshc.huk apparatm. 

E X P E R I M E N T A L  RESULTS 

lnwstigatiora ~ho~d  that ch&nge~ in the pe~bilit 7 of the ~kin w~re observed ~f~r  a ~Ingle inntdiatioa 
~irh ul t raviokt  ray~ ( e x ] > e ~ 3  oll 5 rabbitl). (~.Iy an bout' late.f the pexrrm..ability of the I ~  to I t~  Wltt COlt" 
siderably lower than the o r ~ v a l  k v e I  iu the irradiated zone. A ~harper ~-.crea~ in the pean~.4tbillty of the t ida 
w ~  observed after 24 ~oan ,  during the period wben e r ~ ' - . m a  d e v e k ~ l .  Aher  48-72 h o ~  the penetration of  
t]~e i~ tope  imo the skin increased somev,~tat, but during 3-6 day~ ix wa~ tignificanOy lower 1 ~  ~ original 
k v e l .  D~c~ased permeabil i ty of the skin Was found not only in the zc~e of i~adla t ioa  ba t - -  to  �9 ~ d e g t ~  
- in the symmetric unirradiatcd areas of the body (Fig. 1 ) .  

fh~ 
Time 

Fig. 1. (=h~g,~ in the permeabili ty of the skin of rabbits under the i a ~ r  
singl~ ultraviolet lr~adiatkm. 

1) On the irradiated side; 2) on the oppetlte ~tde of e~e body 

In individual exl~t iracnt t  i t  was possible to observe at brief Increase in the p e ~ i ~ i t y  of  the ~ i l ~  
mediately after irradiation~ late~ (even ahes an horn) changing into a decreased p e r m e a b i l i ~  o f  the tissue w 
radioactive iodine f f ig .  I .  e ) .  

AIo~g with c h a ~  i~ the pem'Jeability of  the skin we ob~rve~ also a numbea of  daaugeSin other indi- 
cators of jut functional state.  Even 30 minutes ahe~ a single irradiation, in ~ absence of  ~risib]e changes i t  
asymmetry of the skin temi3erature wal observed: an increase in the L, zadiated zooe ia c o e ~ , i r a ~  with I ~  
metr ical  area of the body (Ftg. 2). 

Such cha~ges were more obvious 24 hon~t after irradiation, during ~ e  p e ~ t  when e ~ h e m a  developed. 
After lo~ger intervals of t ime a~ymmctry of the skin temperature was not foand ahe~ in  ad~afica with 1-2 b io-  
dcr,~, but uas preserved when the intemity of the lrradiati(m" Was gw.ate~ 

.~oct ~nglt~ of t ime afteg kradiation, chan~ea wele also fonnd in the e lec t r ica l  r e ~ u a w e  of  the skin. 
Afiei 30 minutes, the ~ .~ i_~ce  d ~ r e  -a:~ in the irradiated zone in comparLu~ with the ~ymmeuical  unirtadiate~l 
a~eax. The a~ymmeuy wa~ more noticeable dining the peflod when erythema developed.  ~Jhile a decw.ar~ in the 
e lect r ica l  r e~ i~nce  of the ~V~Lu was observed oa the unirradiated half  of the body. At the e~q~efimena r~oved.  
the ex~tem to which the e ~ a l  resistance was lowered w a  in projxnlioa to the lmemit~ of  the h r a d i a t i ~  

Under ~ influence c~I repeated irradiation with u luav iok t  r a p  (5 procedtue.t) a s i ~  decrease in 
the pcrmeabi~_~ty O f the pe-~tra~ioa of ~adioactive i o d i ~  into the ~ was ~ during the ~ seriea of  
irradiatiom, as well as afte~ i t  (e~e~Ime.nt~ on 9 rabbi~). A k.~ sharp decaea.~e in the pe r  meabHiv~ of  the ~kllt 
was o ~ r v e d  on th~ o p ~ i ~ e  $i&~ of the body, which was not ~ubjected to  i ~ a d i a t k ~  
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Fig. 2. Changes i~ the clcctxical xesistazzcc azzd tr of ,he ~ olr zlbbi~ 
af ' t~ a Stn~te uhr+vlokt in, ad t , u :kL  
Symboh are ,h.e txme as la  Fig. 1 .  

As I n d l v i ~ l  e ~ e r l m e ~  ~ e d ,  ,he pern-~ability of d~e skin of  remote ate .~ ~ d ~  body (the Ikla ca  
the back) was decreased t.~igaif'~c+~!y la cornp-.xison with the lxzadiated zone aad ~ symmetric: ~ e m  of 
body (Fig. S. S}. 

~  +' l  
+-+o .... __ _ ...q ...... , 

F~. 3. C~ange~ i~ ~ permeability of d~ skin of rabbits sub~c,__~_ to ~eated u~aviol~t Ir- 
radixtica. 
Symbols axe the ~ as in Fig. 1. 

After the ~ irradiation ~ ~)~nrc~try in ~he e lecu ' Ical  ~e,~Istan<~ ol  the r.k/~ ~ [ound whlch t~ma~ 
during the follow+.r~ day~. The ~ p c t a t u r c  of  the skin in ~ irradiated zone was ~ than in the s y n ~  
areas. The sam, e rcla~ionsh/p wa:L observed d u r i ~  repeated pr~cedu~.s a~so. Howevex. la  �9 nmnber of  e:q~ed- 
rr~n~ asymmetry of  the skin t ~ r a t u t e  was n<x observed or ~ skin temperature ~ lowered in the l n a d i a M  

in c o m p ~  with the ~ U i c a l  aze~. after 3-4 irradiaflom, when e r y ~ c ~  was a c c ~ p a n i e d  by  a 
�9 ickcntng of  the skin and , c a l l n ~  

The msul~ of  invcs t iga t i~  o f t ~  pemmxbi l i ty  of the skin of  heal ,hy pe~,ons ~ p~..~nt~d i n t l ~  labk. .  

As is a p p ~ - ~  from the da~a which are p~_~n~cd. ,he ~,uncabiU~- of ,he s k ~ ! u c r c a s c d i m m e d i a ~ l y  
after i r r ad i a t i~ .  However, 24-45 b c ~  after irt~diadon d~e permeabi l i ty  O f ,he s k ~  prcved to be s l g n l f l c ~  
lowct than the o r ~ i a a l  lev~l ia  ~ e  ezTxhematous zone in th~ major i ty  of  c a ~ l .  

Thus, cli~ic~1 o b ~ r v a ~  coa i 'u~  the ~ a  we obtained in cxpet imeu~ ca  ~ m a ] s ,  

T~-.. ~ 1 ~  of  ~ e  e x p e ~  which, w e ~  carried out i ~ i c a t e  that s ign i f i ca~  changes occur in the per-  
meabil i ty of th~ ~ u~dcr ~he i~1~er~.e of alt~aviolct irradi~lioa.  At the ~ame l i ~  ,he permeabil i ty  of 
s~L'~ iacrea~cd ixn~cdiately ahe.x fwtadlation in n~an and i n p a ~  of the experiments on rabbits, adthough ah-cady 
an hour L,.icr a ~  especial ly d u t i ~  the period ~h~n erylhem~ developed a dr was observr in ~hc p e n ~ -  
abili ty of  the 
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TABLE 1 

Changes in ~ Perrncabll,~t,y of Human SkJnAftcr �9 Single Irlradlatlam 

pal~cm b e ~  aher {rtad/auc~ 

.1.33 
0.95 K. 

1.06 
0.51 

4 .% 0.45 
.q S- �9 0.52 

1.30 
0.T1 
0.5"/ 

0.76 
0.4B 

0.52 
0A9 
0 . ~  

0.'/3 
O.56 

0.60 
0.29 
0 .~  

s~igh~ e ry~m~,  af~e-r ~4 h0ms 
Limited. modera~ly evident 

ahcr 24 bou8  

Vexy evident 

~ d  pcm~ca~iThy of thc ~ iu  during the period whcn erytJ~.ma develops can be e~cplalned.~tpparcmly, 
by an i t ~ c a ~  in the pn~'~xive function of the skin during the local inf lammato~ reaction which is produced by 
irradia~icx~. Biologically active s~b~tanccs which are formed in the skin under the influence of  ultraviolet inad/- 
t im play a definite wlc in ~ e  mcchanism of the changes ~,~ich develqp in the permeability of the skin [6. 16. 
17, 19.21].  Apparcntly. ~ c  morphological chan~.s which have been noted by many authors alsohave $18nl~- 
ca~,e [1. ~o 7 . 1 3 . 1 8 . 2 0 ] .  However. the fact should be taken into consideration d~at changes in the permea- 
bility of ~ skin are fou~ soon aher irradiation; they are observed in symmetrical areas of the body a l l h r  
to a k ~  cx~cu~. Therefore. the ~ which have been noted cannot be explained save by a local ~-- 
~ ' x ~  of  ~ e  s~in. 

The guiding role of the nervous system in the regulation of~he trophism of the various t ~  of the systemic 
has been ~ w n  in the w o ~  of 1. P. Parlor [25]. in the invcs~at iocs of L. A. Od>eli [24]. of  A. D. Speransky 
with coEa~c~atoa [26] and 

Mn~tudinom biblk~raphical data testify to the important role of  the nervons system ~u the mechanism by 
which irr~ia~ion with ultraviolet light acts ou the system [ 2 . 3 . 4 . 6 .  11. 13.23].  This lends a basis for the hy-  
pothcs~s ~a~ the changes we observed in a number of indicatoss of  the functional state of  the skin unde~ the 
finonce of  ultraviokt light can be regarded as trophic chan~cz of  the skin of  �9 reflex natme. 
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