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cedure i+. Var iab le  t imes  of i n c u b a t i o n  were used wi th  all  
the t echn iques  to  e v a l u a t e  the  re la t ive  e n z y m a t i c  ac t iv i ty .  

There  was a s imi la r  and  ve ry  h igh  e n z y m a t i c  response  
for all e n z y m e s  in al l  t y p e s  of m u l t i n u c l e a t e d  g i an t s  cells 
studied. Succ in i c -dehydrogenase  and  p h o s p h a m i d a s e  re- 
acted more  specif ical ly,  i.e. t h e  g i a n t  cells gave  a f r a n k  
response aga in s t  t he  n e i g h b o u r i n g  cells t h a t  showed  weak  
react ion only.  Acid p h o s p h a t a s e  r eac ted  w i th  g r ea t e r  in- 
tensi ty  in t he  g i an t  cells and ,  t h o u g h  to a lesser degree,  
there was also a c t i v i t y  of t he  os teob las t i c  e l e m e n t s  in the  
bone t i ssue  a n d  n e i g h b o u r i n g  h i s t iocy t i c  ceils of the  g ran-  
uloma, f l -Glncuronidase  a p p e a r e d  in h igh  p r o p o r t i o n  in the  
giant  cells, t h o u g h  i t  was also seen in t he  os teob las t ic  
e lements  and  to a lesser degree  in the  h i s t iocy t i c  r e t i cu la r  
cells. I n  t he  e x p e r i m e n t s  car r ied  ou t  w i th  p a r a t h y r o i d  
hormone,  a n  increase  of these  e n z y m e s  was found  in bone  
tissue, r e l a t ed  to  t he  increase  of t he  os teoc las t ic  t y p e  of 
g iant  cell. The re  was also a m a r k e d  reac t ion  of acid phos-  
pha t a se  in  t he  f ib rob las t ic  nea r  t he  t r abecu lae .  

Our  resu l t s  show t h a t  foreign b o d y  g i a n t  cells are r ich  in 
enzymes.  Th i s  would  i nd i ca t e  a v e r y  in t ense  m e t a b o l i c  
ac t iv i ty  p r o b a b l y  r e l a t ed  to  t h e  a b s o r p t i o n  m e c h a n i s m .  

] ' h e  fact  t h a t  the  response  in th i s  grim t) of e n z y m e s  for 
os teoclas ts ,  chond roc l a s t s  and  foreign l}o{ly g i an t  cells was 
alike,  induced  us to  a s sume  a s imi la r  e n z y m a t i c  p a t t e r n  
for the  a b s o r p t i o n  m e c h a n i s m  of d i f fe ren t  subs tances .  

Zusammen/assung.  I n t e n s i v e  e n z y m a t i s c h e  .kktivit~it 
(saure P h o s p h a t a s e ,  Succ inodehydrogenase ,  P h o s p h a m i -  
dase  und  Glukuron idase )  wurde  in Os teok las ten- l , ' r emd-  
k6rper r iesenze l len  und  v ie lke rn igen  Riesenzel ien  in e iner  
grossen Zah t  v{m pa tho log i schen  l ( n o c h e n p r o z e s s e n  fest-  
gestel l t .  Die B e d e u t u n g  d ieser  Befunde  fiir den  Mechanis -  
mus  de r  A b s o r p t i o n  wird d i skn t i e r t .  
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H y p e r o x i a  a n d  F o r m a t i o n  o f  C h r o m o l i p o i d  
P i g m e n t s  

Chromol ipo id  p i g m e n t s  (also cal led l ipofuscin,  wear  ami  
tea r  p i g m e n t ,  ceroid,  hemofusc in )  occur  widely  in va r ious  
cells of m a m m a l s .  T h e i r  a m o u n t  is k n o w n  to  increase  w i th  
age a n d  also in va r ious  s i t u a t i o n s  in wh ich  o x i d a t i o n  of 
u n s a t u r a t e d  l ipids  is e n h a n c e d  local ly or  in the  whole  
b o d y L  I t  is k n o w n  t h a t  t he  a m o u n t  of these  p i g m e n t s  is 
increased in  a n i m a l s  suf fer ing  f rom a v i t a m i n o s i s  E "- (i.e. 
in the  absence  of t h e  a n t i - o x i d a n t  a c t i v i t y  of th i s  v i t amin ) ,  
in i ron ove r load  ~ a n d  in h e m o r r h a g e s  in l i p id -con ta in ing  
t issue 4 (i.e. in t he  presence  of i ron c o m p o u n d s  which  
ca ta lyze  o x i d a t i o n ) ;  t he  p i g m e n t a t i o n  also occurs  in cir- 
rhot ic  l ivers  ~. These  d a t a  indica te ,  as ha s  been  p rev ious ly  
s t a t ed  1, t h a t  t h e  t o r m a t i o n  of these  p i g m e n t s  d e p e n d s :  
(a) on  t he  local  p resence  of u n s a t u r a t e d  lipids,  a n d  (b) on  
the  p resence  of cond i t ions  f a v o u r i n g  ox ida t ion ,  Chemica l  
s tudies  6 -9, as well  as h i s t ochemica l  s tud ies  a n d  e x p e r i m e n t s  
of p r o d u c i n g  s imi la r  p i g m e n t s  in vitro 6,1°-13, h a v e  s h o w n  
t h a t  t h e  p i g m e n t s  are  t he  p r o d u c t s  of p e r o x i d a t i o n  a n d  
po lymer i za t i on  of u n s a t u r a t e d  lipids. 

I t  a p p e a r e d  r easonab le  to a s sume  t h a t  r epea t ed  ex- 
posures of a n i m a l s  to  h igh  O2 t ens ion  m i g h t  also cause  the  
fo rma t ion  of l ipid pe rox ides  and  of ch romol ipo id  p igmen-  
ta t ion .  The  p r e s e n t  r e p o r t  deals  w i t h  e x p e r i m e n t s  per-  
formed to  t e s t  t h i s  no t ion .  

VChite r a t s  were exposed  6 days  a week  to h igh  O~ 
tensions.  The  c o n t a i n e r  in  wh ich  t he  r a t s  were exposed  to 
O 2 was r insed  t h r ee  t imes  w i t h  pure  oxygen  b y  ra i s ing  the  
pressure to  3.5 a r m  a n d  t h e n  l e t t ing  t he  gas flow out .  The  
gas m i x t u r e  in t he  c o n t a i n e r  was  ca l cu la t ed  to  con t a in  
98% O 2. The  a n i m a l s  were exposed  for 20-30  s i n  to  O 2 a t  
3.5 a rm  d u r i n g  the  f irst  week. As from the  second week the  
pressure was ra ised  to 4 a t m  a n d  as f rom the  midd le  of the  
th i rd  week  t h e  t ime  of exposure  was ra ised to 40 s i n .  

Two exposed  a n i m a l s  a n d  two  con t ro l s  fed a s imi la r  d ie t  
were sacr i f iced weekly  w i t h  e the r .  T he  las t  a n i m a l s  were 
killed 6{) d a y s  a f t e r  t he  f i rs t  exposure  to  O v Pieces  of 
brain,  cerebe l lum,  hea r t ,  l iver,  spleen,  k i d n e y  a n d  i leum 
were f ixed in fo rma l in  a n d  e m b e d d e d  in paraf f in .  Seven  
microns  t h i c k  sec t ions  were s t a i ned  w i t h  h e m a t o x y l i n ,  

S u d a n  b tack  B, Ziehl -Nielsen and  the  P.A.S.  procedures .  
A n o t h e r  sec t ion  was m o u n t e d  u n s t a i n e d  in g lycer in  for 
e x a m i n a t i o n  w i t h  u l t r a -v io l e t  l ight  for au to- f luoresccncc .  

Pieces of t he  b ra ins  of a n i m a l s  kil led in t he  las t  two 
weeks were homogen i zed  a n d  e x a m i n e d  b y  t he  th io -  
b a r b i t u r i c  acid m e t h o d  for t he  a m o u n t  of l ipid pe rox ides  
in t h e m .  

S t u d y  of sec t ions  s t a ined  w i th  S u d a n  black,  Ziehl-  
Nielsen and  the  P.A.S.  p rocedures  i n d i c a t e d  a s l igh t ly  
h ighe r  c o n t e n t  of s t a i n a b l e  m a t e r i a l  in t he  ()2 exposed  
g roups  t h a n  in the  non -exposed  as  f rom a b o u t  the  fou r th  
week of O 2 exposure .  The  s t a i n a b l e  m a t e r i a l  was found 
m a i n l y  in a d v e n t i t i a l  h i s t iocy tes  in the  va r ious  organs,  
b u t  also in h i s t iocy tes  of the  spleen and  l iver  and  in 
neurones .  The  resu l t s  were howeve r  e r ra t i c  w i th  m a r k e d  
i n d i v i d u a l  va r i a t ions .  

l .ess equ ivoca l  c h a n g e s  were found  in sec t ions  e x a m i n e d  
for au to f luorescence  w i t h  u l t r a -v io l e t  l ight .  More m a t e r i a l  
wh ich  e m i t t e d  b r i g h t  yel low f luorescence was found  in t he  
O~-t rea ted  t h a n  in t he  n o n - t r e a t e d  an ima l s  as f rom a b o u t  
t h e  f o u r t h  week. The  yellow f luorescence was m a i n l y  
c o n c e n t r a t e d  in t he  cap i l l a ry  walls and ,  a l t h o u g h  it was  
p re sen t  in all an imals ,  the re  were m a r k e d  d i f fe rences  in 
i n t e n s i t y  be tween  groups.  
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On the  two occasions in which  the  a m o u n t s  of thio-  
barb i tu r ic  acid react ive  mater ia l s  were e s t ima ted  in the  
brain,  the  a m o u n t  of lipid peroxides  in the  O2- t rea ted  
group was found to be a lmos t  twice t h a t  found in the  
an imals  no t  t r ea t ed  wi th  0 2 . 

I t  is possible t h a t  the  to ta l  length  of exposure  to O., 
( total  of 30 40 h in the  an imals  which were kep t  alive for 
the  longest  period) was  no t  long enough  to  p roduce  more  
marked  changes.  In  the  p resen t ly  descr ibed exper imen t ,  
h ighes t  O2 tens ions  p robab ly  prevai led  in t he  blood s t r e a m 
and  in t he  walls of blood vessels.  Also in t he  au topsy  
descr ibed by  LUND 14 mos t  chromol ipoid  depos i t ion  in the  
bra in  was per ivascular .  Per ivascu ta r  p i g m e n t a t i o n  was  
also observed  in t he  cen t ra l  nervous  sy s t em of var ious  
v i t amin  E def ic ient  an imals  in add i t ion  to neurona l  pig- 
mentation 05,16. 

I t  appea r s  therefore  t h a t  t he  blood vessel  walls and  
special ly those  of the  cen t ra l  nervous  sys t em play an im- 
p o r t a n t  role in the  d e t e rmina t i on  of lesions by  hyperoxia .  
The  possibi l i ty  t h a t  u n s a t u r a t e d  phosphol ip ids  and  o the r  
u n s a t u r a t e d  lipids are the  p r i m a r y  t a rge t  of hype rox ia  
appear s  to be logical and  is being fu r the r  s tud ied  ~7. 

Zusammen/assung .  R a t t e n ,  die wiederhol t  hohen 02- 
Drucken  ausgese tz t  wurden ,  zeigten nach  4 \Vochen ev 
h6hte  chromol ipoide  P igmen ta t ion .  Die Pigmentat ion 
blieb re la t iv  gering und lag haupts / tch l ich  in der  Gef£ss- 
wand  und  deren U m g e b u n g  bzw. den  Stel len h6chsten 
O2-I)ruckes. 
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P o t a s s i u m  L e v e l s  in  H u m a n  S e m e n  
w i t h  R e f e r e n c e  to  S p e r m  M o t i l i t y  

Mammal i an  seminal  p l a sma  is k n o w n  to con ta in  sodium,  
potass ium,  calcium, magnes ium,  and  t races  of h e a v y  
meta l s  (MANN~). The effect  of these  meta l s  and  re la ted  
ions on the  me tabo l i sm  and  mot i l i ty  of t he  m a m m a l i a n  
spe rma tozoa  has been of grea t  in te res t  to workers  con- 
cerned  wi th  the  me tabo l i sm of spermatozoa .  I t  was ob- 
served  by  WALES and  WHITE 23 tha t ,  in the  case of dog 
and fowl, low concen t r a t ions  of po tas s ium were necessary  
for op t ima l  me tabo l i sm of spe rmatozoa ,  whereas  high 
concen t r a t ions  were found to be de t r imen ta l .  CRAGLE and  
SAmSBURY ~ found t h a t  oxygen  up take  and  glycolysis of 
bull spe rma tozoa  were revers ib ly  inh ib i ted  by  po t a s s ium 
concen t r a t ions  of 200 to 280 mg/lO0 ml. The  h igh  po tas -  
s ium c o n t e n t  of semen also had  a dele ter ious  effect  on 
moti l i ty .  I t  has  a l ready  been  r epo r t ed  by  SHETH and  RAO 5 
t h a t  0 .05M KC1 inh ib i ted  f ructolysis  comple te ly .  These 
resul ts  ind ica ted  t h a t  more  t h a n  op t ima l  concen t r a t i on  of 
po tas s ium m a y  also adverse ly  affect  mot i l i ty  of spe rma-  
tozoa,  t t  was therefore  of in te res t  to  d e t e r m i n e  the  po tas -  
s ium c o n t e n t  of h u m a n  semen wi th  s p e r m a t o z o a  wi th  
d i f ferent  pe rcen tage  mot i l i ty .  P re l imina ry  resul ts  are 
p resen ted  in th is  c o m m u n i c a t i o n  which  give an accoun t  
of the  po tas s ium levels in 120 normal  and  subnorma l  
semen  samples .  

Semen  samples  used in these  s tudies  were ob ta ined  
f rom ferti le donors  and  f rom men  referred for infer t i l i ty  
by  the  K.E.M.  Hospi ta l ,  Parel ,  Bombay .  Soon a f te r  

l iquefact ion of the  semen (about  1/~ h a f t e r  ejaculation) 
the  spe rmatozoa l  coun t  and  pe rcen tage  mot i l i ty  were 
de te rmined ,  using s t a n d a r d  methods .  Semen  was centri- 
Iugated  for 30 min  a t  2000 r .p .m,  to  sepa ra te  spermatozoa  
and seminal  plasma.  Po ta s s ium levels in semen and  seminal 
p la sma  were de t e rmined  by  the  m e t h o d  of KING 6. 

Resul t s  given in the  Table  show t h a t  po t a s s ium content  
of seminal  p la sma  accoun ted  for a lmos t  all the  to ta l  po- 
tass ium c o n t e n t  in whole semen.  The po tas s ium values of 
seminal  p l a sma  were found  to  be a l i t t le h igher  t h a n  those 
of the  respect ive  semen sample .  This  m a y  be due to  the 
difference in vo lume b r o u g h t  abou t  by  the  d isp lacement  
of seminal  p l a sma  by  the  d i f fe rent  vo lumes  of spermatozoa  
in the  individual  semen  samples .  

These resul ts  are in c o n t r a s t  to those  r epor ted  by 
C R A G L E ,  S A L I S B U R Y ,  and  VAN I ) E M A R K  7, who repor ted  a 
h igher  concen t r a t i on  of po ta s s ium in bovine  spermatozoa  
as compared  to bovine  seminal  p lasma.  In  the  work re- 
po r t ed  here only  seminal  p la sma  was  used to  de termine  
the  levels of po tas s ium since po tas s ium was no t  p resen t  in 
spe rma tozoa  in any  s ignif icant  amounts .  In  all, 120 semen 
samples  were used to  measure  t he  po ta s s ium levels in the 
respect ive  seminal  plasma.  Semen samples  were arbi t rar i ly  
d iv ided  into groups  according to the  pe rcen tage  of motile 
spe rma tozoa  present .  Those samples  in which  more  than  
30% of s p e r m a t o z o a  were moti le  were considered to have 
good mot i l i ty ,  while those  wi th  309'o or less t h a n  30°/; 
moti le  s p e r m a t o z o a  were cons idered  to  be of poor  motil i ty.  
The m e a n  po ta s s ium level in good mot i l i ty  samples  was 
found  to  be 126 mg/100 ml (S.E. :k 1.2) and  was compa- 

Potassium levels of semen and seminal plasma 

Sample Count/ml Percentage 
tmmber in millions inotility 

Potassium values  rag/II  ~0 ml 
Semen Senlinal  p las lna  

l -tq) 5 0  1-18 15'2 
2 ;it)() ,10 14o 148 
3 8() 31) 19~i o0'2 
4 (i() 50 ] 3s  ] .1() 
5 20o .1o 12s 132 
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