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s ib ly  i t s  d i ssoc ia t ion  f rom me th ion ine ,  a t  t he  inne r  surface  
of m e m b r a n e ,  in  a g r e e m e n t  w i t h  ALVARADO'S hypo-  
thes is  x~ I t  can  also be  a s s um ed  t h a t  sugars  ac t  on  t he  
coupl ing  b e t w e e n  ene rgy  supp ly ing  m e c h a n i s m s  a n d  
t r a n s p o r t ,  p r o b a b l y  r egu la t i ng  it. The  a p p r o a c h  of t h i s  
aspec t  of t h e  p rob lem,  conce rn ing  h o r m o n a l  ac t ion  u p o n  
th i s  process, is ob j ec t  to  f u r t h e r  inves t iga t ion .  

Zusammen/assung. Bei m i t  Zucker  au fge ladenen  E h r -  
l i ch-Asc i tes -Tumorze l len  s te iger t  s ich das  E i n d r i n g e n  des 
Me th ion ins  in  die Zelle. W e n n  sich d iese lben Zucker  i m  
ext raze l lu l i t ren  R a u m  bef inden ,  b l e ib t  dieser  E f fek t  aus.  

Die m6gl i chen  U r s a c h e n  dieses Ef fek tes  werden  be- 
sprochen .  
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laC-Act iv i ty  f rom sod ium 1-1*C-acetate has  been  s h o w n  
to  be  i n c o r p o r a t e d  in to  s te ro ids  b y  va r ious  endoc r ine  
t i ssues  1. The  p r e sen t  p a p e r  r epo r t s  t he  i so la t ion  of 3H/14C 
double  labe l led  p regneno lone  (3f l -hydroxy-pregn-5-ene-  
20-one), D H E A  (d ehyd r o - ep i and r os t e r one  = 3 f l -hydroxy-  
andros t -5-ene-17-one)  a n d  p roges t e rone  (pregn-4-ene-  
3, 20-dione) a f t e r  in  v i t ro  i n c u b a t i o n  of m o n k e y  ad rena l  
slices w i t h  1A4C-acetyl-Coenzyme A and  3H-pregnenolone.  
E v i d e n c e  is p r e sen t ed  of d i f fe ren t  p a t h w a y s  for t he  bio-  
syn thes i s  of p regneno lone  a n d  D H E A .  

Methods. F r e s h  ad r ena l  slices (0.5 g; 0.5 m m  th ickness )  
f rom a Rhesus  m o n k e y  were i n c u b a t e d  2 in 4 ml  of Krebs -  
R i n g e r  a p h o s p h a t e  buf fe r  (pH 7.4) and  2 ml  of h e p a r i n -  
ized b lood p l a s m a  f rom the  s ame  monkey .  The  fol lowing 
subs t ances  were a d d e d :  50 ~C of 1-14C-acetyl-CoA 
(1.07 ~ M ;  111 • 106 d p m ;  p u r c h a s e d  f rom Trace r l ab  Inc. ,  
W a l t h a m ,  Mass., U S A ) ;  1.5 ~C of 7,r  
(0.0001 v M ;  3 .3 •  d p m ;  New E n g l a n d  Nuclear ,  
Bos ton ,  Mass.) ; 0.2 ml  of p ropy l ene  glycol;  8 m g  glucose 
e n d  50,000 I U  p o t a s s i u m  penic i l l in  G. Af ter  6 h t h e  t i s sue  
was homogen ized  in a v i r t i s  homogenizer .  Free  s te ro ids  
were  e x t r a c t e d  w i t h  e ther ,  free s terols  w i t h  n -hexane .  
The  isola t ion  of free n e u t r a l  s teroids  is descr ibed in de ta i l  
e lsewhere  2. I t  i nc luded  p ro t e in  p rec ip i t a t ion ,  pu r i f i ca t ion  
b y  so lven t  pa r t i t i ons ,  fourfold  t h i n  layer  or p a p e r  chro-  
m a t o g r a p h y  r e spec t ive ly  a n d  f o r m a t i o n  of ace ta t e s  4 a n d  
2, 4 - d i n i t r o p h e n y l h y d r a z o n e s  5. To each  of the  f r ac t ions  
of p regnenolone ,  D H E A  a n d  p roges te rone  1 5 m g  of 
s t a n d a r d  s te ro ids  were  added  a n d  twice  c rys ta l l ized  f r o m  
aqueous  e t h a n o l  to  c o n s t a n t  specific a c t i v i t y  (Table  I). 

Results and discussion. I n  t h e  h e x a n e  e x t r a c t  c o n t a i n i n g  
m o s t  of t he  pres terols ,  t he  free s terols  a n d  a few pe r  cen t  
of free s te ro ids  s, 32,900 dp ln  3H a n d  4,350,000 d p m  14C 
were found.  The  c o m p o u n d s  of th i s  f rac t ion  were n o t  
f u r t h e r  charac te r i zed .  

Tab le  I con ta ins  t he  specific ac t iv i t i es  of p regnenolone ,  
D H E A  a n d  p roges t e rone  a f t e r  add i t i on  of 15 m g  s t a n d -  
a rds  a n d  twofold  c rys ta l l i za t ion .  Tab le  I I  shows t h e  dis-  
t r i b u t i o n  of t o t a l  3H a n d  14C a c t i v i t y  in  d i f fe ren t  f rac-  
t ions  of t he  e the r  ex t rac t .  

Ace ty l - coenzyme  A was i so la ted  as a n  i n t e r m e d i a t e  in  
t he  convers ion  of a ce t a t e  to  pres te ro ls  and  to  choles- 
te ro l  x. The  p r e s e n t  d a t a  show t h a t  t he  m o n k e y  ad rena l  
in  v i t ro  can  syn thes i ze  14C label led  pregnenolone ,  D H E A  
a n d  p roges te rone  f r o m  1-14C-acetyl-CoA also, F u r t h e r  
resul t s  p rove  t h a t  ace ty l -CoA is a p re fe r red  p recurso r  
ove r  a ce t a t e  u n d e r  e x p e r i m e n t a l  condi t ions .  Th i s  will  
be  pub l i shed  later .  

Table I. Specific activity (dpm/mg) of pregnenolone, DHEA and 
progesterone after chromatography in specified systems, addition 
of 15 mg standards and twofold crystallization from aqueous ethanol 

Steroid ML �9 I Cr ~ I ML I1 Cr II 
3H 14C 3H 14C 3H 14C sH 

(R b) (R) (R) (R) 
x4 C 

Pregnenolone 19,600 71 18;700 76 19,900 74 19,100 76 
(277) (254) (268) (250) 

DHEA 3,680 61 3,200 58 3,400 67 3,100 62 
(6.01) (5.50) (5.10) (5.03) 

Progesterone 7,300 182 6,700 95 6,550 75 6,600 71 
(40.0) (75.1) (87.00) (92.8) 

ML, mother liquor; Cr, crystals, b R = dpm~HJdpm14C. 

Table II. Total ~H and 14C activity (dpm) in different fractions of 
free neutral steroids as calculated to 100% recovery 

Fraction ~H I~C aH]14C 
(dpm/dpm) 

Pregnenolone 588,000 2,350 250.00 
DHEA 111,000 22,000 5.03 
Progesterone 212,000 2,280 92.80 
X-P-1 �9 161,000 15,300 10.50 
X-P-2 a 358,000 133,000 2.69 

2 fractions more polar than DHEA, which were not further 
characterized. 
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I n  t he  p r e sen t  e x p e r i m e n t  SH-pregnenolone  a long  w i t h  
t he  ace ty l -CoA was added  to  t h e  i n c u b a t i o n  med ium.  
P regneno lone  is genera l ly  cons idered  to be  a necessa ry  
i n t e r m e d i a t e  in  t h e  convers ion  of a ce t a t e  v ia  choles tero l  
to  proges terone .  P regneno lone  h o w e v e r  h a d  a 3H/14C 
ra t io  h ighe r  t h a n  proges terone .  This  m a y  ind ica t e  t h a t  
d u r i n g  the  i n c u b a t i o n  per iod  on ly  p a r t  of ex t race l lu la r  
3H-pregnenolone  h a d  reached  t he  s tero id  c o n v e r t i n g  
enzymes.  B y  the e x t r a c t i o n  p rocedure  i n t r ace l lu l a r  preg-  
neno lone  was mixed  w i t h  ex t race l lu la r  aH-pregnenolone .  
B u t  p roges t e rone  h a d  a 3H/14C ra t io  h i g h e r  t h a n  D H E A .  
If  b o t h  me tabo l i t e s  were der ived f rom t he  s ame  precur -  
s o r -  i n t r ace l lu l a r  p regneno lone  - t h e y  shou ld  h a v e  ex- 
h i b i t e d  t he  s ame  ~H/1~ rat io.  T he  h ighe r  14C c o n t e n t  of 
D H E A  suggests  ~4C-precursors o the r  t h a n  p regneno lone  
for D H E A .  A d i rec t  convers ion  of choles terol  i n t o  
D H E A  v ia  17, 20a-dihydroxy-choles tero17 a n d  v ia  17 a- 
h y d r o x y - p r e g n e n o l o n e  TM has  been  d e m o n s t r a t e d  b y  
o the r  i nves t i ga to r s  n .  

Zusammen/assung, N a c h  I n - v i t r o - I n k u b a t i o n  vgn  Ne- 
b e n n i e r e n s c h n i t t e n  eines Rhesusa f fen  m i t  1-14C-acetyl - 
CoA u n d  7e -3H-Pregneno lon  k o n n t e  m a n  Pregnenolon ,  
D H E A  u n d  P roges t e r on  isolieren, die alle sowohl  3H- 

als auch  14C-AktivitAt en th ie l t en .  Es  e rgaben  sich H in -  
weise ffir ve r sch i edene  B iosyn thesewege  ffir P r egneno lon  
und  D H E A ,  
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S o m e  Effects  of Laser  upon the B o n e s  

The  biological  effects  of laser  upon  var ious  b o d y  t issues 
are  s tud ied  w i th  increas ing  in te res t ,  because  of t he  b r o a d e r  
use of laser  in cl inical  prac t ice .  Up  to  t he  p r e s en t  t ime,  
l i t t l e  a t t e n t i o n  was pa id  to  the  inf luences  of laser  pulsa-  
t ions  on  bones .  In  the  s c a n t y  r epor t s  avai lable ,  some such  
obse rva t ions  are men t ioned .  Pe r fo ra t i ons  or excava t i ons  
of bones  are u n d e r s t a n d a b l e  a f te r  t r ansmis s ions  of h igh-  
power  laser  pulses 1-*, b u t  accord ing  to  some repor ts ,  
also m u c h  lower in tens i t i es  (10-50 J) were suff ic ient  to  
cause  cha r  of b o n e  pe r io s t eum w i t h  necro t ic  areas  of 
bone  t issues  b e n e a t h  i t  4. B u t  a surpr i s ing ly  n o r m a l  
macroscopic  a p p e a r a n c e  ot bones  was r epo r t ed  even  a f te r  
h igher  in tens i t i es  of laser  r ad i a t i ons  ~,~. Some in i t ia l  
degrees  of d a m a g e  can  h a r d l y  be  found  in t he  bones  
macroscopica l ly  and  somet imes  no t  even  microscopical ly .  
W h e n  inves t i ga t i ng  t he  inf luences  of va r ious  o the r  phys i -  
cal agen t s  on  t he  ske le ton  7, we not iced  t he  usefulness  of 
isotopic m e t h o d s  w i t h  45Ca as a t racer ,  in  de t ec t i ng  un-  
conspicuous  a b e r r a t i o n s  in t he  bone  t issue.  Therefore,  
we t r i ed  to i nves t i ga t e  t he  inf luence of laser  pulses on  
t he  bones  in th i s  m a n n e r .  

Male W i s t a r  rats ,  weighing  120-130 g, were sub jec t ed  
to  3 laser pulses f rom a COs-laser, work ing  in t he  I R -  
spec t ra l  a rea  w i t h  A = 10.6 tzm. The  4 m m  b r o a d  b e a m  
reached  t h e  area  of t he  knee  of t he  r i g h t  e x t r e m i t y  in 
exposi t ions ,  l a s t ing  3 sec each, w i th  3 sec long  in terva]s .  
The  whole  a m o u n t  of ene rgy  appl ied  to the  skin  surface  
was e s t i m a t e d  to be 9 J. N on - i r r ad i a t ed  cont ro l s  a n d  
i r r ad ia t ed  an ima l s  were k e p t  u n d e r  t he  s ame  condi t ions .  
Af te r  4, 11, 18, 33, 46, 60, 74 and  102 days  pos t  i r rad ia -  
t ion,  g roups  of 5 an i m a l s  f rom each ca t ego ry  were fo rmed  
(i.e. i r r ad i a t ed  a n d  non- i r rad ia ted) .  E a c h  a n i m a l  was  
g iven  20 ~zCi 4sCaClz in 1.0 ml  sal ine i.p. Af te r  48 h t h e  
an ima l s  were killed b y  e the r  narcosis  a n d  b o t h  t i b i ae  
were l i be ra t ed  f rom s u r r o u n d i n g  tissues.  T he  bones  were  
i nves t i ga t ed  chemica l ly  for  t he  c o n t e n t  of calc ium,  a n d  
dos imet r ica l ly  for t h e i r  c o n t e n t  of 45Ca in t he  same  m a n -  

ner  as r epo r t ed  p rev ious ly  v,s. The  48-h u p t a k e  was 
expressed as ave rage  of all 5 homologous  bone  samples .  

A l t h o u g h  t h e r e  was no s ign i f ican t  di f ference in t he  
weigh t  of dr ied bone  s u b s t a n c e  of t h e  t i b i a  (Figure  1) in 
i r r ad ia t ed  a n d  n o n - i r r a d i a t e d  animals ,  t he  u p t a k e  of 
r ad ioac t ive  ca lc ium was d i f fe ren t  (Figure 2). D u r i n g  t he  
f i rs t  3 weeks, t he re  were less no t i ceab le  differences  in  
th i s  u p t a k e ;  a f t e r  t h i s  t i m e  d i s t i nc t  dev ia t ions  of t he  
t r ace r  u p t a k e  s t a r t e d  in t he  i r r ad i a t ed  as well  as t he  
n o n - i r r a d i a t e d  legs of e x p e r i m e n t a l  animals .  The  appea r -  
ance  of t h e  i r r a d i a t e d  skin  a n d  t he  gross a p p e a r a n c e  of 
the  bones  d u r i n g  p r e p a r a t i o n  were normal .  The  Tab le  
gives a s u m m a r y  of s t a t i s t i ca l  s ignif icances  (t-test) of 
values,  expressed  in F igure  2. 

Like  va r ious  o t h e r  phys ica l  agen t s  (e.g. X-rays ,  e lectr ic  
cur ren t ,  hea t ,  cold, u l t rasound)~ ,  laser r a d i a t i o n s  caused  
d i s t u r b a n c e s  n o t  on ly  in t h e  ca lc ium m e t a b o l i s m  in 
d i rec t ly  i r r a d i a t e d  bones,  b u t  even  in the  oppos i te  legs. 
This  was  t r ue  in sp i te  of the  fac t  t h a t  the  skin b u r n s  hea led  
w i t h o u t  compl i ca t ions  d u r i n g  t he  f i rs t  week a f t e r  i r rad ia -  
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