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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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Fig. 1. Weights of dried bone substances from the whole tibia in 
healthy controls (m), in irradiated legs (O) and in opposite legs (Q) 
of irradiated animals. 
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Fig. 2. The 48 h 4eCa-uptake in the whole tibia expressed in per cent 
of the aSCa-dosis, given to the animals. 

t i on  a n d  t h a t  t he re  were  no gross macroscopic  p a t h o -  
logical  f indings  in the  bones .  The  onse t  of th i s  me tabo l i c  
a b e r r a t i o n  w a s  r e l a t ive ly  late.  

F r o m  th i s  e x p e r i m e n t  some ev idence  was  ga ined  a b o u t  
me tabo l i c  m i n e r a l  d i s t u r b a n c e s  in  t h e  bones;  caused  b y  
even  such  smal l  in t ens i t i e s  of laser  pulses,  as used  here.  
W i t h  respec t  to  inc reas ing  uses of laser  in  var ious  t h e r a :  
peu t i c  i n t e rven t ions ,  t h e  possible  h a r m f u l  effects on  t he  
bones  are  no t  neglec t ib le  a n d  some f u r t h e r  inves t iga t ions  
a b o u t  t he  permiss ib le  levels  of energies  used in cl inical  
p rac t i ce  are just i f ied.  

Zusammen/assung. Bei  m ~ n n l i c h e n  W i s t a r r a t t e n  wur-  
den  n a c h  3 Lase rpu l sen  (Energie  9 J) deu t l iche  m e t a b o -  
l ische A b w e i c h u n g e n  v o m  48-h-46Ca-Empfang in den  
K n o c h e n  festgestel l t ,  die einige M o n a t e  a n d a u e r t e n .  Das  
makroskop i s che  Aussehen  der  K n o c h e n  war  dabe i  normal .  
E ine  B e s t i m m u n g  de r  zul/issigen El le rg ien  der  Laser-  
s t r a h l e n  sche in t  ffir die k l in ische  Prax i s  no twend ig  zu 
sein. 
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The Influence of  S o d i u m  Salicylate  on the F o r m a t i o n  of Inorganic  P h o s p h a t e  in H u m a n  and R a b b i t  

Erytbrocytes  in vitro 

The  ra t e  of e r y t h r o c y t e  glycolysis  is m a r k e d l y  influ-  
enced b y  t he  compos i t i on  of t he  suspend ing  m e d i u m  1. 
F u r t h e r m o r e ,  i t  h a s  been  s h o w n  ~ t h a t  g rea t  dif ferences  
occur  in  t h e  r a t e  of glucose c o n s u m p t i o n  a n d  l a c t a t e  
p r o d u c t i o n  of a l iquo t s  of t h e  same  e r y t h r o c y t e  s ample  
su spended  in  d i f fe ren t  media .  T h e  r a t e  of glycolysis  of 
e r y t h r o c y t e s  suspended  in 0 . 1 M  p o t a s s i u m  p h o s p h a t e  
buf fe r  p H  7.4 c o n t a i n i n g  0 . 0 1 M  glucose was 2-3 t imes  
t h a t  of cells su spended  in  Tyrode -Locke ' s  so lu t ion  con-  
t a i n i n g  0.01 M glucose. I n o r g a n i c  p h o s p h a t e  is a n  impor -  
t a n t  fac to r  in  r e g u l a t i n g  the  r a t e  of e r y t h r o c y t e  gly- 
colysis a-6 a n d  b y  increas ing  i ts  c o n c e n t r a t i o n  in t he  incu-  
b a t i o n  m e d i m n  co r r e spond ing  increases  were seen in 
e r y t h r o c y t e  glucose c o n s u m p t i o n  a n d  l a c t a t e  p r o d u c t i o n  ~. 

Sod ium sa l icyla te  in c o n c e n t r a t i o n s  r ang i ng  f rom 1 to  
5 x  1 0 - a M  increased  glucose c o n s u m p t i o n  and  l a c t a t e  
p r o d u c t i o n  b y  b o t h  h u m a n  a n d  r a b b i t  e r y t h r o c y t e s  
w a s h e d  a n d  suspended  in Tyrode -Locke ' s  so lu t ion  con- 

t a i n i n g  0 . 0 1 M  glucose s. The  p r e sen t  i nves t iga t ion  con- 
cerns  t he  effect  of sod ium sal icyla te  on  inorganic  phos-  
p h a t e  f o r m a t i o n  in e ry th rocy te s .  

H u m a n  venous  b lood was o b t a i n e d  b y  v e n i p u n c t u r e  
of t h e  a n t e c u b i t a l  ve in  whi le  r a b b i t  b lood  was w i t h d r a w n  
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