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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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ratively lower t h a n  in poor  mot i l i ty  samples  which had  
196 mg/100 ml (S.E. i 11.8). The  dif ference in the  po- 
tassium values  of the  two groups  was found to be s ta t i -  
stically s ignif icant .  The Figure  shows the  d i s t r ibu t ion  (if 
semen samples  in the  two groups  according to the i r  potas-  
sium level. 

The obse rva t i on  t h a t  there  is a cons iderable  difference 
in po tass ium level of seminal  p l a sma  sepa ra t ed  from 
semen con ta in ing  s p e r m a t o z o a  of good and  poor  mot i l i ty  
is of significance. I t  has  been clearly d e m o n s t r a t e d  by 
many workers  (MARI)EN and  WERTHESFN 8, ROZIN 9, 
MAcLEoD a n d  FREUNI) 1°, a n d  SHETH a u d  I{AO 11) t h a t  
seminal p l a sma  exer t s  a ma rked  influence on the  mot i l i ty  
and me tabo l i sm  of an imal  and  h u m a n  semen.  Exper i -  
mental  data, p r e sen ted  here  indica te  t h a t  po t a s s ium is one 
of the  i m p o r t a n t  cons t i t uen t s  of seminal  p lasma which 
could inf luence the  mot i l i ty  of spermatozoa .  The obser-  
vations of CRAGLE and  SALISBURY l are of grea t  signifi- 
cance in the  c o n t e x t  of the  resul ts  r epor ted  here. They  ob- 
served t h a t  ep id idymal  secret ions  of the  bull exh ib i t ed  a 
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h igh value for po tass ium.  It  is known  t h a t  epi( t idymal  
s p e r m a t o z o a  were in a ' qu i scen t '  s tage  as c o mp a r e d  to 
e jacula ted  spe rmatozoa .  They  pos tu la ted  tha t ,  (in e jacu-  
lat ion,  tile high po tas s ium level of ep id idymal  secret | i ra 
gets  d i lu ted  wi th  sodium and calcium from o the r  secre- 
t ions  of the  accessory glands.  This  t hey  suppose  to over-  
come the  inh ib i to ry  effect  of po tass ium on the  mot i l i ty  of 
spe rma tozoa .  

WALES and  \VHtTE 2 found t h a t  ne i ther  m a g n e s i u m  nor 
calc ium e l imina ted  the  toxic  effect  of po tass ium.  A t t e m p t s  
are being made  in our l abora to ry  to s t u d y  in deta i l  the  
effect  of po tas s ium and o the r  meta l s  on spe rm mot i l i ty .  
The resul ts  will be repor ted  elsewhere 12 

l?dsumd. II est  connu que  la moti l i t6 et  le mdtal)ol isme 
(los spe rmes  de mammif6res  sl)ilt sons infhlence des ious 
inorgani(lues,  spdc ia lement  des rims (le t)otassium. Nous 
avons  6tu(li6 le contenu  de po tass ium dans  des dchant i l lons  
de personnes  fertiles e t  inferti les.  Nous avons  observ6 que 
les 6chant i lhms d(mt 30% de spermes  6 ta lent  mottles,  ont  
la t eneu r  de po tas s ium peu 61ev6e. Les rOsultats ind iquent  
que  le po tas s ium est un des c o n s t i t u a n t s  i m p o r t a n t s  du 
p lasma s6minaI et  qu ' i l  a une forte  infhlence stir la moti l i t6  
des spermes .  
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The Inf luence  of  S o d i u m  T r a n s p o r t  on  G l u c o s e  
T r a n s p o r t  by an in vi tro Intes t ina l  P r e p a r a t i o n  

I t  is well es tab l i shed  x,2 t h a t  glucose t r a n s p o r t  t h rough  
the in tes t ina l  wall is an act ive  process,  because glucose 
can be accumula t ed  in the  cells as well as in the  serosal 
med ium agains t  t he  concen t r a t i on  gradient .  Fu r th e r -  
more, sod ium ac t ive  t r a n s p o r t  appea r s  to  be necessary  for 
active sod ium t r a n s p o r t  a. 

i n  order  to inves t iga te  the  in te r re la t ions  exis t ing be- 
tween sod ium and  glucose t r anspor t ,  we have  per formed 
a series of expe r imen t s  on an in tes t ina l  in vilro prepara t ion .  
The isolated smal l  in tes t ine  of a lbino male ra t s  was per-  
fused wi th  i sosmot ic  Krebs -Hense l e i t  b i ca rbona t e  buffer  
solutions con ta in ing  d i f ferent  sod ium concen t r a t ions  and  
the ne t  sod ium t rans fe r  from the  mucosal  to the  serosal 
side, as well as the  to ta l  glucose d i sappea red  and the  
glucose t r a n s p o r t e d  to the  serosal  side, were de tc rmined .  

The m e t h o d  of perfus ing the  in tes t ine  is s imilar  to t h a t  
described by  SMYTH and  TAYLOR 4. In  order  to ma in ta in  
the same osmot ic  pressure  of t he  per fus ing  fluid and to 
d iminish  the  sod ium con ten t ,  NaCI was par t ia l ly  sub- 
s t i tu ted  by  isosmolar  a m o u n t s  of urea, mann i to l  or KCI. 

The resul ts  so far ob ta ined  are collected in the  Table.  
Sodium net  t r ans fe r  decreases  in the  same way as sodium 
concent ra t ion  in the  ou te r  solut ion (mucosal medium) ,  as 

was observed  by o t h e r  au tho r s  s,s. The rat io be tween 
transporte(1 sod ium an(l glucose th rough  the same in- 
tes t ine  in any  condi t ion  does not  subs tan t i a l ly  dev ia te  
from the  contro l  values. In the  expe r imen t s  in which urea 
or m a n n | t e l  were use(l, the  reduc t ion  in glucose t r a n s p o r t  
seems no t  to  bc due  to  a mim)r glucose concen t r a t i on  in 
the  epi thel ial  cells because  the  glucose ut i l isat ion remains  
a t  the  same level as in the  controls .  On the  o the r  hand ,  in 
the  expe r imen t s  in which NaCI was s u b s t i t u t e d  by KCI, 
the  glucose ut i l isa t ion as well as the  glucose transp(ir l  
(lecrease i n  the  same t ime as sod ium c()nceutrat ion.  
CRANE et al. 1 have repor ted  s imilar  restflts with regar(1 to 
sugars  accumula t ion  when  so(liunl was subs t i t u t ed  by pi)- 
tass ium.  Therefore  t he  resul ts  of CRANE et  al. on sugars  
accumula t ion  and  our  (tata on glucose uti l isati(m seem to 
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