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Tabelle II. Die Hemmung der ATPasen yon VCM, RM und HM dutch 
Zusatz yon KC1 

Tabetle IIL Die Abhangigkeit der spezifischen AktivitAt tier ATP- 
asen yon WM, RM und HM yore pH bei zwei versehiedenen KC1- 
Konzentrationen 

pH 6,5 7,6 

Puffer TM-37 n TM-287 n 
Quotient TM-37 n TM-37 n 
der sA TM-287 TM-287 
}VM 1,54 =J= 0,16 6 1,76 4- 0,22 7 WA{ 1,33 4- 0,04 6 1,52 -4- 0,11 6 
RM 1,31 -4- 0,04 6 1,68 -V 0,17 9 RbI 1,39 -b 0,14 6 1,74 4- 0,09 6 
HM 1,15 4- 0,04 6 1,45 -¢- 0,14 7 HM 1,25 4- 0,16 6 1,58 4- 0,09 6 

WM/RM p < 0,01 (+),  p = 0 , 4 3 ( - - ) ;  WM/HM p=0,01  (+),  p =  
0,01 (+) ;  RM/Hlff p = 0,0Z {+), p = 0,05 (4-). 

Angegeben sind die Quotienten (~4-~) der Aktivit~ten in zwei An- 
s~itzen mit verscbiedener KC1-Konzentration. Die statistischea Be- 
reehnungen erfolgten nach LINDER 2°, p. 106 If. Signifikanz (+)  wurde 
angenommen, wenn p <: 0,05. 

WM/RM p > 0,05 (--),  p <~ 0,01 (+) ;  WM/HM p > 0,05 (--),  p = 
0,3(--) ;  RM/H1V[ p > 0,05(--), p = 0,02 (+). 

Angegeben sind die Quotienten pH 6,5:7,6 (~±s~). Signifikanz (+) 
wurde angenommen, wenn p < 0,05. Statistische Berechnung nach 
LINDER 20. 

Die spez. A k t i v i t ~ t e n  a l ler  3 Myos ine  h ~ n g e n  in e inem 
Milieu m i t  ge r ingem KC1-Zusa tz  in  gle icher  Weise  v o m  
p H  a b l L  Bei  h 6 h e r e m  KC1-Zusa tz  e rgeben  s ich signi- 
f i k a n t e  Un te r sch iede .  Die  un t e r s ch i ed l i che  E m p f i n d l i c h -  
ke i t  au f  KC1 h l ing t  n i c h t  v o m  R e i n h e i t s g r a d  oder  der  
P r ~ p a r a t i o n s m e t h o d e  a b  14. SRETER et  al. v k o n n t e n  ke ine  
I n h i b i t o r e n  oder  I n a k t i v a t o r e n  yon  M y o s i n - A T P a s e n  
nachweisen ,  W i r  g l a u b e n  desha lb ,  dass  n i c h t  n u r  W M  
y o n  H M  u n d  R M  wesen t l i ch  ve r s ch i eden  ist ,  s o n d e r n  
dass  a u c h  zwischen  LRM u n d  H M  ke ine  e n z y m a t i s c h e  
I d e n t i t ~ t  b e s t e h t .  

Summary. T h e  Ca e+ a c t i v a t e d  m y o s i n - A T P a s e  of wh i t e  
ske le t a l  musc le  of t h e  r a b b i t  h a s  a m u c h  h i g h e r  specific 
a c t i v i t y  t h a n  t h e  c o r r e s p o n d i n g  e n z y m e s  f r o m  red  a n d  
ca rd iac  muscle .  The  p H - d e p e n d e n c e  of t h e  3 myos in-  

A T P a s e s  is ident ica l .  However ,  t h e y  di f fer  s ign i f i can t ly  
in  t h e  e x t e n t  of t h e i r  i n h i b i t i o n  b y  KC1. W e  conclude,  
therefore ,  t h a t  al l  3 myos ins  are e n z y m a t i c a l l y  diss imilar .  
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E f f e c t s  o f  C h o l e s t e r o l - D e r i v e d  P h o t o p r o d u c t s  on  the  I n c o r p o r a t i o n  of ~4C-Acetate into  H u m a n  S k i n  
Lip ids  

P r e v i o u s  s tud ies  h a v e  d e m o n s t r a t e d  t h a t  e i t h e r  u l t r a -  
v io le t  (UV) or  s u n l i g h t  r educes  t he  level  of f reely e x t r a c t -  
ab le  h u m a n  sk in  c t loles terol  in  v i t r o L  T h e  fa t e  of t h e  
cholesterol ,  re f lec ted  b y  t h e s e  r educed  levels,  is n o t  fu l ly  
unde r s tood .  However ,  t h e  i n s t a b i l i t y  of cho les te ro l  in  t h e  
presence  of a i r  a n d  l igh t  is wel l  d o c m n e n t e d .  T h e  fo rma-  
t ion  of cho les te ro l -de r ived  p h o t o - o x i d a t i o n  p r o d u c t s  
unde r  va r ious  e x p e r i m e n t a l  cond i t i ons  h a v e  been  r epo r t -  
ed z-~. P r e l i m i n a r y  s tud ie s  h a v e  s h o w n  t h a t  choles tero l -  
de r ived  p h o t o - o x i d a t i o n  p r o d u c t s  are  fo rmed  in h u m a n  
sk in  u p o n  exposure  to  U V - l i g h t  ( u n p u b l i s h e d  da ta ) .  

R e c e n t l y  BLACK a n d  RAUSCHKOLB 5 r e p o r t e d  t h a t  
b r o a d  s p e c t r u m  l igh t  ( s imula ted  sun l igh t )  i n h i b i t e d  t h e  
in v i t r o  i n c o r p o r a t i o n  of 1-x4C-acetate i n to  h u m a n  sk in  
s terols  as well  as o t h e r  classes of l ipids.  T he  m a j o r  s i te  of 
th i s  i n h i b i t i o n  was  s h o w n  to  be  a c t i v a t i o n  of a c e t a t e  in 
the  f o r m a t i o n  of ace ty l  CoA, t he  p recurso r  of l ipogenesis% 
As the se  p h e n o m e n a ,  r educed  cho les te ro l  levels,  fo rma-  
t ion  of cho les te ro l -de r ived  p h o t o - o x i d a t i o n  p r o d u c t s  a n d  
i n h i b i t e d  l ipogenesis ,  a re  t h e  r e su l t  of l i gh t  i r r a d i a t i o n  
upon  h u m a n  skin,  t h e  poss ib i l i ty  ex is t s  t h a t  t h e y  a re  
re la ted .  T h e  p r e s e n t  i n v e s t i g a t i o n s  were  u n d e r t a k e n  to  
d e t e r m i n e  t h e  poss ib le  role of cho les te ro l -de r ived  p h o t o -  
o x i d a t i o n  p r o d u c t s  u p o n  skin  l ipogenesis .  

Materials and methods. Choles te ro l -der ived  p h o t o -  
o x i d a t i o n  p r o d u c t s  (UV-PP)  were p roduced  b y  UV- i r r a -  
d i a t i on  of cho les te ro l  a b s o r b e d  on  t h i n  l ayer  p la tes .  2 m g  

of cho les te ro l  c o n t a i n i n g  a t r ace  a m o u n t  of choles te ro l -4  
14C (sp. act .  61.4 mC]mmole )  in  1.0 m l  of ch lo ro fo rm-  
m e t h a n o l  (2:1,  v /v )  was  app l i ed  to  si l ica gel c o a t e d  t h i n -  
l aye r  p la tes .  T h e  p l a t e s  were  i r r a d i a t e d  for  40 m i n  w i t h  a 
B u r d i c k  QA-450 N m e r c u r y  a rc  l a m p  (1.43 × l 0  s ergs /sec /  
cmZ). A f t e r  i r r a d i a t i o n  t h e  p l a t e s  were  deve loped  in 1, 
2 -d ich lo roe thane .  P o l a r  U V - P P  r e m a i n i n g  a t  t h e  o r ig in  
of t h e  c h r o m a t o g r a m  were sc raped  off a n d  e x t r a c t e d  3 
t in les  w i t h  5 m l  of c h l o r o f o r m - m e t h a n o l  (2:1,  v /v) .  The  
e x t r a c t s  were pooled  a n d  e v a p o r a t e d  to  d ryness .  The  
r a d i o a c t i v i t y  of d r y  residue,  r e p r e s e n t i n g  U V - P P ,  was  
e q u i v a l e n t  to  5 %  of t h e  t o t a l  r a d i o a c t i v i t y  of t h e  or ig ina l  
cholesterol .  
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Effect of cholesterol photo-oxidation products on 1-~*C-acetate incorporation into human skin lipids • 

EXPNRIENTIA 27/12 

Experimental Total lipids Polar b lipids Fatty acids Sterols Triglycerides Sterol esters 
(cpm/100 mg wet wt. tissue) 

Control 5175 3039 684 722 383 126 
UV-PP 1824 (-64.9%) 1407 (-53.7%) 299 (-55.3%} 125 (-82.7%) 113 (-70.5%) 17 (-86.5%) 

Values represent the mean of 3 experiments. The difference between c6ntrol and experimental total lipid values is significant at 1% level. 
b Polar lipids represent phospolipids and other polar materials of total lipid extract. 
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Effect of cholesterol photo-oxidation products on the zcspiratory 
rates of human skin. Values represent the mean of 3 experiments. 
Respiratory rates are expressed on an accumulative basis. O, control; 
O, UV-PP treated. 

F resh  h u m a n  skin specimens were obta ined  f rom the  
lower abdomen  of male  caucasians. '  The  p repara t ion  of 
skin specimens has been prev ious ly  described s. The  
p repared  biopsies were placed in 15 ml  manomet r i c  reac- 
t ion  flasks conta in ing  1.0 ml  of Krebs -Ringer  phospha te  
buffer,  p H  7.4, 1.0 ml  tween  80 solut ion (86.6 mg/100 ml  
tween 80 in 1% ethanol) ,  1 ~C of 1-14C-acetate and 150 ~g 
U V - P P .  The  concen t ra t ion  of U V - P P  was ca lcula ted  on 
the  basis of the  specific ac t iv i ty  of rad ioac t ive  cholesterol .  
This  concent ra t ion  is on ly  a p p r o x i m a t e  as radiolabel led 
cholesterol  is known to be more susceptible to au to-oxida-  
t ion t h a n  the  unlabel led compound  z. The  flasks were 
incuba ted  in a Gilson model  GR-14 resp i rometer  a t  37°C 
for 6 h. Af te r  incubat ion,  the  to ta l  l ipids of the  specimens 
were ex t rac ted  as previous ly  described 5. Rad ioac t i v i t y  
f rom the  to ta l  l ipids was de te rmined  wi th  duplicate. 
samples (10% of the  to ta l  ex t rac t )  b y  l iquid scint i l la t ion 
spec t rometry .  

The  remain ing  sample  was reduced  to  a p p r o x i m a t e l y  
50 i~t under  a s t r eam of N~. Po la r  lipids, f a t t y  acids, 
sterols, t r ig lycer ides  and  sterol  esters  of t he  t o t a l  l ipid 
ex t rac t  were separa ted  on TLC plates,  developed wi th  
1, 2-diehloroethane.  The  d i f ferent  classes of lipids were 
visual ized by  the  appearance  of brown spots  when the  
TLC plates  were sa tu ra ted  wi th  iodine vapors .  The  areas 
corresponding to the  var ious  l ipid fract ions were scraped 
f rom the  pla te  d i rec t ly  into scint i l la t ion cocktai l  and 
rad ioac t iv i ty  measured  by  l iquid scint i l la t ion spectro- 
me t ry .  

Results and discussion. The  Table  shows t h a t  U V - P P  
ac t ive ly  inhibi ts  t he  incorpora t ion  of 1-~4C-acetate in to  
t o t a l  l ipids, po lar  lipids, f a t t y  acids, free sterols, tr i-  
gIycerides and sterol  esters of h u m a n  skin. A t  least  53.7% 
inhib i t ion  was  observed for each class of lipid. The  level  
of inhibi t ion reached 82.7% and 86.6% for sterols and sterol  
esters, respect ively ,  The  possibi l i ty t h a t  this  s ignif icant  in- 
h ib i t ion  migh t  be the  resul t  of general  cellular in ju ry  by  
U V - P P  was considered.  However ,  as seen in the  Figure,  
t he  resp i ra tory  rates  of U V - P P  t rea ted  specimens were 

not  grea t ly  affected and were only 15% less t han  controls  
a t  the  end of t h e  exper imenta l  period.  

BLACK and I{AUSCHKOLB 5 demons t r a t ed  t h a t  a s t r ik ing 
reduct ion  in 1-14C-acetate incorpora t ion  into  l ipids occur-  
red in skin i r radia ted  wi th  xenon  light.  I n  the i r  s tudies 
only  abou t  17 % inhibi t ion of resp i ra tory  rates  of i r radia ted  
tissues occurred as compared  to the  50% reduc t ion  in 
1-14C-acetate incorporat ion.  In  our  present  s tudies a 
grea ter  inhibi t ion of radioiosotope incorpora t ion  was 
found, compared  to thei r  findings, w i th  a s imilar  effect 
on the  resp i ra tory  rates.  A l though  the  present  resul ts  
could no t  be q u a n t i t a t i v e l y  correla ted wi th  the i r  findings, 
the  fact  t h a t  the  same t y p e  of inhibi t ion  occurrs  w i t h  bo th  
xenon  l ight  and  U V - P P  suggests t h a t  the  effect  on s k i n  
l ipogenesis is media ted  v ia  s imilar  mechanism(s) .  Ten ta -  
t ive  ident i f ica t ion  has  indica ted  t h a t  5-e-cholestan-3a,  
5fl, 6x-triol, 7-a-OH-cholesterol ,  7-fl-OH-cholesterol,  7- 
ketocholesterol ,  cholesterol  a-oxide  and 4-cholesten-3-one 
are among  the  several  cons t i tuents  of U V - P P  prepared  in 
this  s tudy.  These compounds  have  prev ious ly  been report-  
ed as ox ida t ion  products  oI cholesterol~,~. W h e t h e r  one 
cons t i tuen t  is responsible for the  inh ib i to ry  effect  of 
U V - P P  or if the  effect is a synergest ic  one produced by  a 
m ix tu r e  of these compounds  is not  known.  Most, however ,  
demons t r a t e  s t ruc tura l  s imilari t ies in regard  to the i r  poly-  
cyclic hydroca rbon  s t ructure .  Of in teres t  is the  fact  t h a t  
a f l a tox in  13,, a p o t e n t  carcinogen,  shares cer ta in  s t ruc turaI  
s imilar i t ies  as these  ox ida t ion  p roduc t s  and has  been  
shown to cause s imilar  effects  on ace ta te  incorpora t ion  
into  skin l ipids as those repor ted  here for U V - P P  8. 

In  summary ,  the  inhibi t ion  of 1-14C-acetate incorpora-  
t ion into skin l ipids by  xenon l ight  can be replaced by  
UV-PP .  P re l iminary  studies also indicate  t h a t  these  
pho to-ox ida t ion  products  are, indeed, formed in UV-  
i r radia ted  skin. These d a t a  suggest  a possible re la t ionship  
be tween  pho top roduc t  fo rmat ion  and l ight  induced inhibi-  
t ion  of lipogenesis. I t  is conceivable  t h a t  pho to-ox ida t ion  
products  formed in UV-i r rad ia ted  h u m a n  skin may,  in 
turn ,  m o t i v a t e  the  responsive  inh ib i to ry  effects  on l ipo- 
genesis 9 

Zusammen[assung. Hau tbes t r ah tung  be im Menschen 
mi t  Xenon-  oder  UV-Lich t  und die dabei  beobach te ten  
chemischen Vorg~nge ( H e m m u n g  yon 1-~C-Azeta t  und 
E inbau  in die Gesamtl ipide)  legen eine mGgliche Re la t ion  
zwischen Pho top roduk tb i ldung  und l ich t induzier ter  H e m -  
m u n g  der  Lipogenese nahe.  
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