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Ultrastructural Changes in the Stratum 
Corneum after Profuse Swabbing of the 

Skin with Dimethyl Sulfoxide 

Elec t ron  microscopic studies * h a v e  Shown t h a t  a single 
topical  appl ica t ion  of the  cont rovers ia l  pene t r a t ing  sol- 
vent ,  d i m e t h y l  sulfoxide ~ (DMSO) on guinea-pig  skin, 
produces  def ini te  morphologica l  changes  in the  s t r a t u m  
corneum.  These  changes were  par t i cu la r ly  a p p a r e n t  a t  
i ts  basal  level  s , r igh t  above  the  g ranu la r  layer.  

I n  some fur ther  exper iments ,  we h a v e  sought  to  deter-  
mine  which  changes t ake  place in t he  basal  s t r a t u m  
corneum fol lowing profuse swabbing  of guinea-pig  skin 
wi th  larger  quan t i t i e s  of DMSO.  

6 d i f ferent  male  guinea-pigs, 350-450 g were  swabbed  
profuse ly  4 consecut ive  t imes  us ing a to t a l  of  6 cm 3 of 
the  90% aqueous  solut ion of D M S O  per  animal .  The  
solut ion was swabbed  even ly  wi th  a co t ton  appl ica tor  

ove r  a r ec t angu la r  area,  3 • 10 cm, ly ing paral le l  and r igh t  
to  t he  midl ine  on  t h e  dorsa l  skin. P u n c h  biopsies were  
per formed  s imul taneous ly  (30 rain, 45 min,  1, 2, 3 and 4 h 
af ter  t r ea tmen t )  f rom t r ea t ed  areas, f rom symmet r i ca l  
un t r ea t ed  sites over  t he  left  side and f r o m 6  un t r ea t ed  
cont ro l  animals.  Other  detai ls  of t he  expe r imen t  and the  
e lectron microscopic  techniques  were descr ibed before  1. 

The  profuse swabbing  of guinea-pig  skin p roduced  
s t r ik ing  changes  in t he  basal  layers  of  t he  s t r a t u m  corneum.  
Specimens  ob ta ined  ha l f  an  hour  a f te r  t r ea tmen t ,  showed 
en la rgemen t  of the  basal  cornif ied cells and a disappear-  
ance of t he  normal  kera t in  pa t t en .  As t ime  wen t  on, large 
e lectron t r anspa ren t  areas began  to predomina te ,  and 4 h 
af ter  t r e a t m e n t  there  were  ma in ly  numerous  large l ight  
cy top lasmic  spaces. Many  small  is lands of dense mate r ia l  
resembl ing t h e  kera t in  m a t r i x  were  t h e  on ly  remain ing  
vis ible  cel lular  content .  The re  was also f r equen t  de tach-  
men* of the  basal  ho rny  cells f rom the  under ly ing  g ranu la r  
layer  wi th  fo rmat ion  of a subcorneal  cleft. I n  the  granular  
layer  the  in tercel lu lar  spaces became  di la ted wi th  
separa t ion  of the  ad jo in ing  plaques  of the  desmosomes 
(Figures 1 and 2). 

The  p lasma membranes  of t he  s t r a t u m  corneum re- 
ma ined  qu i te  in tac t ,  t hus  conf i rming  KLIGMAN'S ~ 
exper ience  wi th  DMSO,  and  the  d a t a  of MATOLSTY ~ t h a t  
the  p la sma  membranes  are  more  res is tan t  t h a n  the i r  
kera t in  content ,  

These f indings seem to suppor t  our  earl ier  f inding* 
t h a t  t he  increased cutaneous  pe rmeab i l i ty  induced by  
DIVISO 4 resul ts  f rom modif icat ion,  perhaps  a dissolution,  
of t h e  kera t in  con t en t  of t he  cells r a the r  t h a n  changes  in 
the i r  membranes .  Also t h e y  wou ld  suggest  an  i m p o r t a n t  
role of  t he  deeper  s t r a t u m  co rneum in the  pe r fo rmance  of  
t he  barr ie r  func t ion  of the  epidermis  e which is so un ique ly  
modif ied  by  D M S O  7-s. 

Rdsumd. Une  a b o n d a n t e  aspersion de  la peau  du cobaye  
avec  du d imet l l  sulfoxide p rodu i t  de  no tab les  change-  
men t s  dans  les cellules basales de la  couche £orn~e. El les  
s 'agrandissent ,  l ' a spec t  fibrfllaire de la k i r a t i n e  d ispara i t  
et  la couche corn6e (barri~re cutan6e) se d~colle de la 
couche granuleuse.  
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Fig. 1. Basal stratum comeum (B) in the untreated left side of a 
guinea-pig: both cytoplasmic components, fibrils and the dense 
matrix are shown. Large keratohyalin granules (k) and desmosomes 

(d} are seen in the granular layer (G}. x 50,000. 

Fig. 2. Basal horny layer (B) and granular layer (G) 4 h after treat- 
ment of the same animal, over the opposite symmetrical side than 
in Figure 1, as described in the text. Both lower cells of the basal 
stratum corneum are enlarged and show wide electron-transparent 
areas with numerous islands of dense material. A subcorneal cleft 
(c) has developed. The plasma membranes {pro)of the stratum 
corneum have become more apparent and seem fairly intact. In the 
granular layer the iutercellular spaces (is) are dilated with separation 

of the adjolningplaques.of the desmosomes (d). x 50,000, 
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