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s ta t i s t ica l  p rocedures  were pe r fo rmed  using an electronic 
mic rocompute r  (Olivetti  No. P-652/ROM 01 - MLU-600). 

Results and discussion. In  the  cont ro l  group (0-time), 
4.5 % of t he  mi tochondr ia l  sect ions appeared  to  be labell- 
ed, ind ica t ing  tha t ,  as in the  zona fasciculata  2, also in the  
zona ret icularis  of in t ac t  ra t  adrenals  abou t  50/o of mi to-  
chondr ia  were in 'S '  phase.  The CR of the  mi tochondr ia l  
c o m p a r t m e n t  in the  u n t r e a t e d  ra ts  r emained  unchanged  
dur ing  the  f irs t  3 days  af ter  the  t racer  inject ion,  suggest-  
ing t h a t  in th is  per iod each labelled ( 'S'  phase) mi to-  
chondr ion  divides in to  two organelles of which  one is 
labelled. Thus  we can consider  t h a t  t he  fate  of a pool of 
3H- thymid ine - l abe l l ed  newly  formed mi tochondr i a  was 
followed ill the  p resen t  exper iment .  

F r o m  the  3rd to  the  15th day  af ter  the  t racer  injection,  
the  CR of the  mi tochondr ia l  c o m p a r t m e n t  of un t r ea t ed  
ra ts  decreased in a semi logar i thmic  m a n n e r  (figure, a) and  
the  n u m b e r  of days  in which the  CR is reduced  to a half, 
averaged  8.16 days.  Since i t  is well es tab l i shed  ~hat DNA 
is an ex t r eme ly  s table  molecule,  which does no t  display 
appreciable  t u rnove r  1~ we can reasonab ly  assume t h a t  
th is  p a r a m e t e r  can be an es t imate  of the  half-life of 
mi tochondr ia .  

In  the  ACTH- t r ea t ed  groups,  the  CR of the  mito-  
chondr ia l  c o m p a r t m e n t  did no t  show any  s ignif icant  
change  dur ing  the  first  6 days  af ter  3 H - t h y m i d i n e  ad- 

minis t ra t ion ,  and the rea f t e r  i t  decreased in a semiloga-  
r i thmic  m a n n e r  (figure, b). The half-life of zona ret icularis  
mi tochondr i a  of A C T H - t r e a t e d  ra ts  was found to be 
s ignif icant ly  h igher  t h a n  in t he  u n t r e a t e d  animals  (12.13 
vs 8.16; p < 0.01). 

These f indings suggest  t h a t  the  mechan i sm under ly ing  
the  ACTH-el ic i ted  s t imula t ion  of the  g rowth  of t he  mi to-  
chondr ia l  c o m p a r t m e n t  f rom the  ra t  adrena l  zona ret i-  
cularis involves no t  only  h y p e r t r o p h y  and prol i fera t ion 
of the  organelles~, b u t  also the  slowing down of t he  de- 
genera t ion  ra te  of mi tochondr i a  as ' i n t ac t  uni ts ' .  Since 
the  ra te  of degrada t ion  of adrena l  mi tochondr ia l  pro-  
reins ~1,~2 and  phosphol ip ids  la was d e m o n s t r a t e d  to be 
slower in the  hype r t roph ic  adrenals  of ACTH- t r ea t ed  
rats,  we hypothes ize  t h a t  metabol ic  s tabi l izat ion of the  
l ipoproteic  c o m p o n e n t s  of the  mi tochondr ia l  m e m b r a n e s  
can be involved in the  ACTH-induced  increase in the  half-  
life of mi tochondr i a  f rom the  r a t  adrenal  zona reticularis.  
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Ovarian LDH Act iv i ty  in G o n a d o t r o p i n - T r e a t e d  I m m a t u r e  Rats  
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Summary.  Lac ta t e  dehydrogenase  (LDH) ac t iv i ty  was s tudied  in the  ovaries of i mma t u re  ra t s  t r ea t ed  wi th  p regnan t  
mare  se rum gonado t rop in  (PMS). L D H  ac t iv i ty  increased sharp ly  a t  36 h af ter  PMS inject ion in the  ovar ian  t issue as 
well as in the  blood. I t  was suggested t h a t  the  increase of L D H  ac t iv i ty  in the  ova ry  m a y  be re la ted to its increasing 
abi l i ty  to  secrete estrogen.  

Lac t a t e  dehydrogenase  (L-lactate: NAD oxidoreduc-  
tase, E.C.  1.1.1.27) is a key factor  of glycolysis and is 
main ly  concerned  wi th  the  res tora t ion  of depte ted  NAD 
dur ing  glycolysis. I t  was shown t h a t  ovaries exposed to 
a large dose of PMS had  a marked  increase in glucose-6- 
p h o s p h a t e  dehydrogenase  ~. In  the  i m m a t u r e  rat ,  L H  
admin i s t r a t i on  caused a marked  increase in glucose up-  
take,  lactic acid p roduc t ion  and glucose oxida t ion  2. The 
ra te  of lactic acid p roduc t ion  by  the  ovaries f rom in tac t  
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Fig. 1. Effect of 25 IU of PMS injected in the immature female rat 
(24 days old) on the LDH specific activity (enzyme unit/rag protein). 
Each point represents 6 animals and the standard errors are shown 
by the vertical lines. 

and h y p o p h y s e c t o m i z e d  i m m a t u r e  female ra ts  was found  
to increase for 8 h af ter  PMS admin i s t r a t ion  ~, and  t h e n  
decline to  t he  initial  level by  the  16th h af ter  PMS injec- 
tion. In  the  p resen t  inves t iga t ion  we are providing evi- 
dence t h a t  LDIat ac t iv i ty  can be induced in the  i mma t u re  
ra t  ovaries by  PMS adminis t ra t ion .  

Methods. I m m a t u r e  H o l t z m a n  s t ra in  female rats,  24 
days old, were used in this  exper iment .  They  were kep t  
in control led l ight  (14LD:10D).  Feed  and  water  were 
available to t he  animals  ad t ibi tum. To induce syn- 
chronous  ovulat ion,  groups of ra ts  were given 25 IU  
PMS s.c. (P regnan t  Mare Serum gonadot ropin ,  S igma 
Chemicals) a t  900 h on the  24th day  of age. Animals  were 
sacrificed at  6.0-hour in tervals  and blood f rom t r u n k  was 
collected. The occurrence of ovula t ion  was de te rmined  b y  
microscopic examina t ion  of t he  oviducts  for ova. 

Af te r  decap i ta t ion  of the  animals,  the  ovaries were 
removed  immedia te ly ,  d issected free f rom the  bursa  and  
ex t raneous  tissues, and weighed.  Rou t ine  assay of lac ta te  
dehydrogenase  in t issue and  blood was conduc ted  as 
previously  repor ted  4. P ro te in  concen t ra t ions  were rou- 
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t inely de t e rmined  using the  Biuret  me thod .  In  conduct -  
ing the  expe r imen t  6 animals  were used for each t ime  
period and  F - t e s t  analysis  of var iance  was used to t e s t  
for significance. 

Results. All of the  ra t s  given 25 IU  PMS on the  24th 
day  of age ovula ted  dur ing  the  n igh t  of t he  26th. At  
12.00 h on the  26th day, ra ts  given PMS showed full 
u ter ine  ballooning. At  24.00 h there  was vaginal  opening 
and  ovula t ion  as indica ted  by  tuba l  ova. Al though  tuba l  
ova  were  noted,  no a t t e m p t  was made  to  coun t  t h e m .  

The specific ac t iv i ty  of the  enzyme (LDH un i t s /mg  
protein)  is shown in Figure 1. There  was no s ignif icant  
difference (p < 0.05) be tween  the  4 consecut ive  hours  of 
6, 12, 18 and 24, bu t  there  was an ab rup t  increase in the  
ac t iv i ty  a t  30 and  36 h (1,823 • 287 and 1,168 • 253 
versus 172 • 108 a t  0 h ; p < 0.01). The ac t iv i ty  s t a r t ed  
to decline again a t  42 h. The ac t iv i ty  observed at  48 h 
was no t  s ignif icant ly  di f ferent  (p < 0.05) f rom t h a t  ob- 
served a t  48, 54, 60, 66 or 72 h. I t  is also clear f rom th is  
Figure t h a t  there  were no signif icant  changes  in L D H  
ac t iv i ty  in the  control .  

The L D H  ac t iv i ty  (LDH units /ml)  in the  p lasma  of 
animals  in jec ted  wi th  PMS compared  wi th  animals  which  
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Fig. 2. Effect of 25 IU of PMS injected in the immature rat (24 days 
old) on blood LDH activity. Each point represents 6 animals and 
the standards errors are shown by the vertical lines. 

were no t  t r ea ted  is p resen ted  in Figure 2. I t  is clear f rom 
this  figure t h a t  there  was an increase in L D H  ac t iv i ty  of 
blood at  36 h. This increase was s ignif icant ly  higher  
(p < 0.01) t h a n  the  ac t iv i ty  a t  t he  o the r  hours  (298 • 46.7 
versus 121 :E 18.5 a t  0 h). Var ia t ions  among  the  control  
show no s ignif icant  var ia t ions  along the  per iod of t he  
s tudy.  

Discussion. Studies  on the  molecular  mechanisms  of 
ho rmone  act ion have  indica ted  two general  pa t te rns .  One 
p a t t e r n  applies to the  po lypep t ide  hormones  which act  
p r imar i ly  t h ro u g h  the  ac t iva t ion  of adenyl  cyclase wi th  
the  subsequen t  fo rma t ion  of cyclic AMP 5, and the  second 
p a t t e r n  applies to t he  steroid ho rmones  which  act  pr ima-  
rily a t  the  gen t  locus to  ini t ia te  the  synthes is  of specific 
species of R N A  6. The h o rmo n a l  s t imula t ion  of L D H  is 
no t  so easily del ineated,  bu t  a conclusion migh t  be d rawn 
f rom the  analogue results  on es t rogen level. 

Recen t  s tudies  indica ted  t h a t  estradiol  levels reach 
m a x i m u m  at  42-52 h after  PMS inject ion in the  im- 
ma t u r e  ra t  and  t h e n  decrease d ramat i ca l lyL  I t  is pos- 
sible t h a t  lower levels of es t rogen are able to induce L D H  
ac t iv i ty  to its m a x i m u m ,  a round  36 h. The direct  effect  
of PMS in inducing L D H  ac t iv i ty  is unlikely. H u m a n  
chorionic gonado t rop in  admin i s t r a t ion  to the  immatu re  
ra ts  t r ea ted  wi th  PMS increased the  a m o u n t  of CAMP 
formed several  fold in less t i tan 1 h s, which,  if it  were the  
media tor ,  should increase L D H  ac t iv i ty  immedia te ly .  
Moreover,  es t rogen is known to ac t  to induce m R N A  for 
the  format ion  of d i f ferent  enzymes6.  

5 E. W. SUTItERLAND, J. Am. reed. Ass. 21d, 1281 (1970). 
6 H. G. WILLIAMS-ASHMAN and A. M. REDDI, A. Rev. Physiol. 33, 

31 (1971). 
C. A. WILSON, C. E. HORTK, C. A. ENDERSBY and P. G. MCDONALD, 
J. Endoer. 60, 293 (1974). 

s j .  L. VAITUKAITIS, C. Y. LeE, E. R. EBERSOLE and A. C. LERARIO, 
Endocrinology 97, 215 (1975). 

P R O  E X P E R I M E N T I S  

The Micro-Foca l  X-Ray  Unit  and its Application to Bio-Medica l  Research 
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Summary. The micro-focal  X - r a y  uni t  is a modif ied  Cosslet t  and Nixon X - r a y  microscope of grea ter  operat ional  
s tab i l i ty  and  flexibility.  I t s  combina t ion  wi th  a closed circuit  television sys t em provides  a quick me t h o d  of obta in ing 
a po in t  source of X- rays  to examine  the  detai led s t ruc tu re  of organs and biological specimens.  

The t e r m  X - r a y  microscope has been  used to describe 
a p p a r a t u s  which uses one or two electron lenses to focus 
an electron beam onto  a ta rget ,  f rom which  the  X- r ay s  
are emi t t ed .  The pr inciples  of this  form of appa ra tu s  were  
f irs t  descr ibed in 19392, a. The appa ra tus  was developed 
by  COSSLETT and NIXON in the  1950's and early 1960's 4-s. 
Since t h a t  t ime the  machine  has  been used to  s t u d y  a 
wide va r i e ty  of biological t issues 9. However ,  the  mater ia l  
examined  has  been  res t r ic ted  to small  specimens;  such 
as insects  ~ or to spec imens  of a few mil l imetres  thick,  or 
th in  sect ions 10. This  res t r ic ted  appl ica t ion  of the  machine  
is due to  the  l imi ta t ions  in its desgin. 

The micro-focal  X - r a y  un i t  descr ibed herein  is a mod-  
ified X - r a y  microscope which  has been  designed to over-  
come the  l imi ta t ions  of the  Cosslet t  and  Nixon  machine.  
Also the  appl ica t ion  of t he  machine  to  bio-medical  re- 
search has  been  increased b y  the  incorpora t ion  of a closed 
circuit  television system.  
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