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10 days,  b u t  t h e r e a f t e r  r e v e r t e d  to  n o r m a l  cycle whi le  
st i l l  sp inn ing .  Th i s  cha rac t e r i s t i c  p a t t e r n  was r epea t ed  in 
3 r a t s  ou t  of 4. I n  g roup  2 (1 .53G) t he  t e n d e n c y  was 
s imi la r  b u t  t h e  d i e s t ru s  was s o m e w h a t  shor te r .  Aga in  t he  
p a t t e r n  was r epea t ed  in 3 o u t  of 4 ra ts .  T he  same  p a t t e r n  
was sti l l  e v i d e n t  in  g roup  3 (1.39 G) in  5 ou t  of 6 ra ts ,  
b u t  a t  a g r a v i t a t i o n  of 1.19 G or  less (groups 4 a n d  5) t h e  
d ies t rus  was n o t  pro longed,  a n d  the re  was on ly  a s l igh t  
i r r egu la r i t y  of t h e  es t rous  cycles as c o m p a r e d  to  t he  
s t a t i o n a r y  con t ro l  (group 6). I n  e x p e r i m e n t  2 t he  8 r a t s  
t h a t  were s p u n  for  40 d a y s  a t  1.65 G showed  d u r i n g  t i le  
l a s t  10 days  on  t h e  cen t r i fuge  n o r m a l  es t rous  cycles. 
U p o n  r e t u r n  to o r d i n a r y  g rav i ty ,  t hese  r a t s  n o t  on ly  per-  
s i s ted  in h a v i n g  n o r m a l  es t rous  cycles bu t ,  f rom t he  s ta r t ,  
t h e  cycles were h i g h l y  r egu la r  a n d  in 5 o u t  of t h e  8 r a t s  
t h e y  were even  synchronous .  R e g u l a r i t y  of t h e  cycles in 
t he  e x p e r i m e n t a l  g roup  was  in f ac t  more  precise t h a n  in 
t h e  con t ro l  g r o u p  t h a t  h a d  n e v e r  been  exposed  to  cen-  
t r i fuga t ion .  
Discussion. These  e x p e r i m e n t s  show t h a t  r a t s  sub j ec t ed  
to  p e r s i s t e n t  m o d e r a t e  h y p e r g r a v i t y  e n t e r  a p h a s e  of 
p ro longed  dies t rus .  W i t h i n  t h e  r ange  of 1.39-1.65 G, t h e  
l e n g t h  of t he  d ies t rus  is pos i t i ve ly  cor re la ted  w i t h  t h e  
s t r e n g t h  of t h e  g r a v i t a t i o n a l  force b u t  a t  a g r a v i t y  of 
1.19 G or  less, t h e r e  is on ly  a Might i r r egu la r i t y  of t he  
cycle a n d  no  p r o l o n g a t i o n  of t h e  diest rus .  W e  bel ieve  t h a t  
t h i s  p r o l o n g a t i o n  effect  is p u r e l y  due  to h y p e r g r a v i t y ,  

because  o t h e r  k inds  of stress,  l ike food a n d  w a t e r  depr i -  
va t ion ,  i m m o b i l i z a t i o n  or change  of e n v i r o n m e n t  h a v e  
been  shown  to  p roduce  effects  of a d i f fe ren t  c h a r a c t e r  
a n d  d u r a t i o n  7-10. Moreover ,  o t h e r  fo rms  of s t ress  would  
h a v e  h a d  an  equa l  effect  on  all  t h e  r a t s  regard less  of t h e i r  
pos i t ion  on  t he  cent r i fuge ,  a n d  th i s  was  n o t  t h e  case. Our  
f ind ings  are cons i s t en t  w i t h  t he  changes  obse rved  in  
p r e g n a n t  r a t s  u n d e r  s imi la r  cond i t ions  8, a n d  also con f i rm  
t h a t  t he re  is a phys io logica l  a d a p t a t i o n  w i t h  t i m e  in t he  
g r a v i t y  r a n g e  used 5. Resu l t s  of t he  second e x p e r i m e n t  
are  p a r t i c u l a r l y  i n t e r e s t i n g  in t h a t  t h e y  seem to show 
t h a t  a g r a v i t a t i o n a l  force of 1.65 G has  a s tab i l i z ing  a n d  
s y n c h r o n i z i n g  effect  on  t h e  es t rous  cycle of ra ts .  Since 
th i s  was  t h e  on ly  h y p e r g r a v i t y  t es ted ,  i t  is n o t  ye t  c lear  
w h a t  is t he  m i n i m a l  a d d i t i o n a l  g r a v i t y  a n d  d u r a t i o n  
needed  to i nduce  t he  s tab i l i z ing  a n d  s y n c h r o n i z i n g  effects.  
F u r t h e r  s tud ies  are  now in progress  conce rn ing  h o r m o n a l  
changes  in  r a t s  u n d e r  cond i t ions  of h y p e r g r a v i t y  n .  
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Test icu lar  b lood f l o w  and o x y g e n  tens ion in uni lateral ly  orchidectornized rats  1 
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Summary. Tes t i cu la r  b lood  f low was m e a s u r e d  b y  m e a n s  of Xenon-133  c learance  a n d  oxygen  t ens ion  was m e a s u r e d  
po l a rog raph ica l l y  in  r a t s  3 weeks a f t e r  un i l a t e r a l  o rch idec tomy .  The re  was no  dif ference be tween  e x p e r i m e n t a l  a n d  
con t ro l  g roups  for  a n y  of the  two pa r am e t e r s .  

W e  h a v e  r e c e n t l y  s h o w n  t h a t  endoc r ine  c o m p e n s a t i o n  in 
u n i l a t e r a l l y  o rch idec tomized  r a t s  (UOR) occurs  w i t h i n  3 
weeks  of t h e  o p e r a t i o n  3. Th i s  c o m p e n s a t i o n  is n o t  r e l a t ed  
to  c o m p e n s a t o r y  t e s t i cu l a r  h y p e r t r o p h y  (CTH), since C T H  
seems to  be  a r e su l t  of t h e  t r o p h i c  ac t ion  of F S H ,  r a t h e r  
t h a n  LH,  on  t he  semin i fe rous  t ubu l e s  3. W u r t m a n  4 ha s  
s h o w n  t h a t  L H  increases  o v a r i a n  b lood  f low a n d  in 1950 
H a r t m a n  e t  al. 5 deve loped  a p r e g n a n c y  t e s t  based  on  t h e  
v a s o d i l a t a t i o n  response  of r a t  t e s tes  to  HCG. 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  t he re  is a r e l a t i ons h i p  b e t w e e n  t he  
a r t e r i a l  b lood  f low to  t h e  tes t i s  and  i ts  ab i l i t y  to  secre te  
t e s t o s t e r o n e  u n d e r  t he  inf luence  of H C G  s. W e  h a v e  

m e a s u r e d  cap i l l a ry  b lood f low in t h e  r e m a i n i n g  tes t i s  of 
U O R  b y  m e a n s  of Xenon-133  w a s h o u t  t e c h n i q u e  in  o rder  
to  e s t ab l i sh  if t h e  obse rved  endoc r ine  c o m p e n s a t i o n  m a y  
b e d u e  to  increased  b lood f low as a r e su l t  of e l eva ted  L H  
c o n c e n t r a t i o n s  ~. 
Cross and  Si lver  s used po l a rog raph ica l l y  m e a s u r e d  oxygen  
t en s ion  to  s t u d y  local  a n d  sys t emic  m e c h a n i s m s  t h a t  
a p p e a r  to  exercise a r e g u l a t o r y  in f luence  on  t e s t i cu l a r  
c i rcula t ion .  T h e y  s t a t e d  t h a t  t i s sue  oxygen  t en s ion  is 
l a rge ly  d e t e r m i n e d  b y  cap i l l a ry  b lood  flow. I n  t he  p r e s e n t  
s tudy ,  we h a v e  m e a s u r e d  t e s t i cu la r  oxygen  t ens ion  to  
e s t ab l i sh  if t h e r e  are a n y  m a j o r  m e t a b o l i c  changes  in  t h e  

Testieular blood flow and oxygen tension in uniIaterally orchidee- 
tomized and control rats 

Method Unilateral Controls, Significance 
orchidectomy, ~ 4- SEM (n) according to 

4- SEM (n) Wileoxon's two- 
sample t-test 
based on range 

Xenon-133 clearance 17.0 4- 1.2 17.1 4- 1.2 n.s. 
(ml/min 100 g) (10) (10) 
Oxygen tension 21.6 4- 4.0 17.4 4- 2.1 n.s. 
(pO 2 mm Hg) (7) (8) 
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remain ing  test is  af ter  uni la tera l  o rch idec tomy (UO). I t  
is i m p o r t a n t  to realize tha t ,  a l though  oxygen  tension 
gives a good pic ture  of c i rcula tory  changes over  shor t  
per iods of cont inuous  measurement ,  i t  is necessary to  
compare  the  results  o f  oxygen  tension measurements  to 
a specific me thod  of recording capi l lary  blood flow, . since 
increased circulat ion would  p resumably  reestabl ish a nor- 
mal  oxygen  tension over  a long per iod of t ime  and thus  
obscure metabol ic  changes. 

Experimental. Animals.  Male rats  of the  Sprague-Dawley  
s t ra in  (Mollegaard-Hansen,  E jby ,  Denmark)  were k e p t  
in a control led env i ronmen t  14 days before UO, which 
was per formed as described earlier 2, and an addi t ional  
20 days before blood flow measurements .  Food  and wate r  
were avai lable  ad l ibi tum. 

Xenon-133 clearance. Xenon-133 dissolved in sterile saline 
was obta ined  commerc ia l ly  (AB Atomenergi ,  Studsvik,  
Sweden).  Approx ima te ly  20-40 ~Ci in 30-40 txl of saline 
was in jec ted  percu taneous ly  into the  test is  wi th  a gas t ight  
H a m i l t o n  syringe. A Na- I  crys ta l  de tec tor  (Friesecke- 
Hoepfne r  421 A) was used wi th  a 10 m m  exit- d iamete r  
col l imator  (Fr iesecke-Hoepfner  417 B) wi th  a dis tance 
of app rox ima te ly  20 cm be tween  the  crys ta l  and the  tes- 
t icu lar  surface. The  de tec tor  was connected  to a Friesecke-  
Hoepfne r  49 A scaler and recording was made  on a 
H e w l e t t - P a c k a r d  7172 A str ip char t  recorder.  
Af te r  background  subt rac t ion  recordings were p lo t ted  on 
semi- logar i thmic  paper ,  t ~/~ was calculated f rom the  wash-  
ou t  curve  and in t roduced  into the  following formula  in 
order  to ob ta in  blood flow: 

The par t i t ion  coefficient K used was 0.7 as given by  W a x  9. 
Oxygen  tension recording. Oxygen  tension was measured  
polarographica l ly  as described by  Cross and Silver s. Re-  
cording electrodes were m a d e  of 60 n m  p l a t i num wire  
coated  wi th  a single layer  of glass. A scrotal  incision was 
made  and the  electrode was inser ted th rough  the  tun ica  
albuginea.  An  indifferent  s i lver/s i lver  chloride electrode 
was inserted into the  scrotal  cavage v ia  the  incision. A 
polarizing vol tage  of 0.6 V was applied v ia  the  indifferent  
electrode, and the  resu l tan t  minu te  current  at  the  pla t i -  
n u m  ca thode  (proport ional  to the  concen t ra t ion  of dis- 
solved oxygen) was amplif ied and fed to a ga lvanomete r  
and a Devices  str ip char t  recorder.  The mean  va lue  from 
10 min  of stable recording was in t roduced  into a calibra- 
t ion curve, for convers ion to oxygen  tension values.  
Calibrat ions were made  before and af ter  each recording 
in order  to avoid  errors due to damage  to the  electrode. 
The  resuits  are presented  in the  table.  
Conclusion. Stat is t ical  analysis revealed no significant  dif- 
ferences in blood flow or oxygen  tension be tween control  rats  
and U O R .  We conclude t h a t  no increase in tes t icular  blood 
flow is de tec table  wi th  the  me thod  used and fur thermore  
t h a t  no major  metabol ic  changes are detectable  after  UO 
in rats.  I t  is, however ,  possible t h a t  minu te  changes in 
capi l lary btood flow or metabol ic  ra te  in t he  in ters t i t ia l  
t issue m a y  be sufficient  to ~ccount  for the  endocrine 
compensa t ion  observed  ~ since the  Leydig  cells of t i le ra t  
test is  occupy a mere  2% of the  tes t icular  vo lume  1~ and 
t h a t  such minu te  changes are no t  de tec table  wi th  any  
of ti le 2 me thods  used. 
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Cyclic variations in luteinizing and follicle stimulating hormone excretion by male rabbits, 
indicating a male equivalent to the oestrous cycle 
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Summary. Cyclic var ia t ions  of the  u r ina ry  concent ra t ions  of gonadot ropins  in t i le male  r abb i t  have  been demonst ra ted .  
The  m e a n  dura t ions  of the  cycles, 5-7 days,  are close to  t h a t  of t he  oestrous cycle of the  female  rabbi t .  

E v e r  since the  ini t ia l  observat ions  by  Dogge t t  1 and 
Kih l s t r6m 2, a considerable a m o u n t  of da t a  has accumu-  
la ted  indicat ing t h a t  a t  least  some male  sexual  funct ions  
v a r y  cyclically,  often w i t h  a cycle dura t ion  ve ry  close to 
t h a t  of t he  oestrous cycle of the  same species. These 
aspects  of male  sexual  physio logy have  been  discussed 
a t  a recent  conference a. Previously ,  the  l i te ra ture  wi th in  
this  field was reviewed by  Kih l s t r6m 4, 5 amd  Voss 6. 
There  are some observat ions  indicat ing a ho rmona l  regu- 
la t ion  of this  male  cycle in rabbi ts  7-1a and in m e n  la-15. 
Moreover ,  long- te rm studies h a v e  revealed  cyclic var ia-  
t ions in p lasma tes tos terone  ~ and tes tos terone  excre- 
t ion  ~7,18 in men.  There  are  as ye t  no similar  s tudies of 
g o n a d o t r o p i n  levels. Because of the  shor t - t e rm pulsat i le  
va r i a t ion  of gonadotropic  hormone  concent ra t ions  in 
blood l,,S0 de te rmina t ions  of the  u r ina ry  concent ra t ions  
of these hormones  are to be  preferred in long- te rm studies. 
Therefore,  urine was cont inuous ly  collected f rom hea l thy  
15 sexual ly  ma tu re  male  rabbi ts  of different  breeds dai ly  
for 7 weeks. The  animals  were  ind iv idual ly  caged and the  
ur ine  was secured by  means  of a plast ic  foil, formed into 
a funnel  below each cage. E v e r y  morn ing  the  vo lume  of 
the  pas t  24 h specimen was measured  and 5 ml  p ipe t t ed  

into a plast ic  tube,  which was frozen a t  once for la ter  
analysis.  The  quan t i t a t i ve  analysis of the  gonadotropins  
L H  and F S I t  in the  ur ine  was carried out  using the  
r ad io immunosorben t  t echn ique  according to Wide  et  al. ~1. 
All specimens f rom each an imal  were analyzed simul-  
t aneous ly  in dupl icate ,  recording the  rad ioac t iv i ty  wi th  
an au tomat i c  g a m m a c o u n t e r  (Autowell,  Pickers,  USA).  
Power  spectral  analysis was per formed using an electror~ic 
computer ,  looking for cyclic dura t ions  f rom 2 to 16 days. 
As seen f rom the  table,  all 15 rabbi ts  show s ta t is t ica l ly  
s ignif icant  cyclic var ia t ions  in L H  and/or  F S H  excret ion.  
Besides, 6 rabbi ts  also show a longer cycle super imposed 
upon the  shor ter  one. One possible exp lana t ion  of this 
phenomenon  is t h a t  the  shor tes t  cycle, hav ing  the  most  
nar row band  width ,  is the  p r ima ry  one, the  longer ones 
being mult iples  of the  former.  The mean  dura t ion  of these 
shor tes t  cycles is 5.1 (LH) and 6.7 days,  respect ively.  
Consequent ly ,  the  present  results  s t rongly indicate  a 
ho rmona l  background  to  a male sexual  cycle, correspon- 
ding to the  female cycle in the  rabbi t .  A full  account  ot 
this  work  will  be publ ished elsewhere. Studies  of the 
cont inuous  var ia t ion  of L H  and F S H  excret ion f rom day 
to day  in m a n  are also in progess. 


