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a p p a r e n t  p h o t o s y n t h e s i s  b y  DCMU, t he  r a t e s  of p h o t o -  
r e sp i r a t i on  were  a b o u t  60% lower  t h a n  in t h e  cont ro l .  
T h e  m a g n i t u d e  of t h i s  i n h i b i t o r y  ef fec t  of DCMU on 
p h o t o r e s p i r a t i o n  was s imi la r  in  1 as in 100% oxygen .  

However ,  t h e  s t i m u l a t i n g  effect  of o x y g e n  on  th i s  p a r t  
of p h o t o r e s p i r a t i o n  w h i c h  was  n o t  i n h i b i t e d  b y  D C M U  
was c lear ly  p ronounced .  T he  re l a t ive  va lues  of t h e  
s t i m u l a t i o n  of p h o t o r e s p i r a t i o n  in 100% O 3 were  s imi la r  
d u r i n g  p h o t o s y n t h e t i c  a b s o r p t i o n  of CO 2 a n d  a f t e r  sup-  
press ion  of t h i s  process  b y  DCMU.  

T h e  resu l t s  p r e s e n t e d  a b o v e  h a v e  conf i rmed  a n d  ex- 
t e n d e d  our  p rev ious  s tud ies  ~,4, showing  t h a t  also t h i s  
p a r t  of CO s evo lu t i on  in l ight ,  wh ich  was  no t  i n h i b i t e d  
b y  D C M U  in c o n c e n t r a t i o n s  appl ied ,  r ep re sen t s  a d i f fe ren t  

Effect of 3-(3,4-dichlorophenyl)-l,l.dimethylurea (DCMU} and of 
oxygen concentration on the rates of apparent photosynthesis (APS), 
dark respiration (DR) and photorespiration (PR) in detached wheat 
leaves. Light intensity 90 x l0 s ergs/em2see-L 

/zg CO2/ming fresh weight 

02% APS DR PR 

process  f rom d a r k  resp i ra t ion .  Th i s  conc lus ion  is sup-  
p o r t e d  b y  t he  fac t  t h a t ,  in t h e  absence  of p h o t o s y n t h e s i s ,  
p h o t o r e s p i r a t i o n  was  s t i m u l a t e d  b y  o x y g e n  r e l a t ive ly  to  
t he  s ame  degree as d u r i n g  p h o t o s y n t h e s i s .  Because  of t he  
d i s c r epancy  in t h e  response  of p h o t o r e s p i r a t i o n  a n d  d a r k  
r e sp i r a t i on  to  s i m u l t a n e o u s  ac t ion  of D C M U  a n d  o x y g e n  
c o n c e n t r a t i o n ,  these  e x p e r i m e n t s  sugges t  t h a t  CO 2 o u t p u t  
in l igh t  m u s t  come  f rom a d i f fe ren t  source  f rom t h a t  in  
d a r k  r e sp i ra t ion .  Moreover ,  i t  suppo r t s  t h e  conc lus ion  
m a d e  ear l ier  ~,2,5 t h a t  d a r k  r e sp i r a t i on  was i n h i b i t e d  in 
l igh t  a n d  rep laced  b y  a p h o t o r e s p i r a t i o n  6,7. 

Zusammen]assung. Es  w e r d e n  de r  E inf luss  des P h o t o -  
s y n t h e s e h e m m s t o f f s  D C M U  u n d  des  O~-Par t i a ld rucks  au f  
die P h o t o s y n t h e s e  u n d  die L ich t -  u n d  D u n k e l a t m u n g  
u n t e r s u c h t .  Die  E r g e b n i s s e  zeigen e rneu t ,  dass  L ich t -  u n d  
D u n k e l a t m u n g  2 ve r s ch i edene  Prozesse  s ind.  
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Control 1 121.8 13.0 1.0 4 
(without DCMU) 100 22.0 14.6 32.4 

10-6M DCMU 1 12.6 12.0 0.3 
100 0.0 15.9 9.9 6 

Control 1 114.6 14.6 0.6 
(without DCMU) 100 21.4 15.6 28.3 

10 -5 M DCMU 1 9.4 13.4 0.2 
100 0.0 15.8 7.8 s 
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Histochemistry of O v a r i a n  2 0 c t - H y d r o x y s t e r o i d  D e h y d r o g e n a s e  i n  Mature Hypophysectomized Rats 

The  a c t i v i t y  of o v a r i a n  20~-hyd roxys t e ro id  d e h y d r o -  
genase  (20m-HSD) can  b e  h i s t ochem i ca l l y  d e m o n s t r a t e d  
on ly  in t h e  co rpo ra  l u t ea  (C.L.) 4 -5  days  a f t e r  t h e i r  onse t  
in  n o r m a l  cycl ing  r a t s  a n d  24 h before  p a r t u r i t i o n  in 
p r e g n a n t  a n i m a l s  1-4. 

A poss ib i l i ty  of h y p o p h y s i a l  con t ro l  on  t he  a p p e a r a n c e  
of t h i s  e n z y m a t i c  a c t i v i t y  has  b e e n ' s u g g e s t e d  in p rev ious  
p a p e r s  b u t  i t  h a s  n o t  y e t  b e e n  clarified.  

A b lock ing  effect  in  t h e  newly  fo rmed  C.L. was  o b t a i n e d  
b y  t r e a t m e n t s  w h i c h  i n h i b i t  g o n a d o t r o p i c  incre t ion ,  such  
as t he  a d m i n i s t r a t i o n  of n a t u r a l  or  s y n t h e t i c  es t rogens  
a n d  of p roges t i n - e s t rogen  assoc ia t ion  as well  5,e. On  t h e  
o t h e r  h a n d  BALOGH e t  al. 7,s were ab le  to  i n d u c e  t h i s  
e n z y m a t i c  a c t i v i t y  in  o v a r i a n  i n t e r s t i t i a l  a n d  t h e c a l  cells 
of 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  r a t s  b y  a d m i n -  
i s t r a t i o n  of H G C  a n d  in t he  C.L. of s u p e r o v u l a t e d  r a t  
ovar ies  b y  a d m i n i s t r a t i o n  of lu t e in iz ing  ho rmones .  

T h e  t a s k  of t h e  p r e s e n t  work  ha s  b e e n  to  e v a l u a t e  t he  
a p p e a r a n c e  of t he  20~-HSD a c t i v i t y  in  t he  C.L. of ovar ies  
f rom m a t u r e  female  r a t s  d e p r i v e d  of t h e i r  p i tu i ta r ies .  Fo r  
th i s  pu rpose  t h e  h y p o p h y s e c t o m i e s  were  p e r f o r m e d  in 
r a t s  in  t h e  d i f f e ren t  p h a s e s  of t h e  es t rous  cycle, i.e. w i t h  
newly  fo rmed  C i .  in  d i f f e ren t  s tages  of m a t u r a t i o n ,  be-  
fore t h e  onse t  of t h e  20x - H SD  ac t iv i ty .  I n  these  exper i -  
m e n t s  a lb ino  S p r a g u e - D a w l e y  female  r a t s  were used, 
we igh ing  150 g, w i t h  r egu la r  4 -5  d a y s  es t rous  cycles, 

con t ro l l ed  b y  da i ly  vag ina l  smea r s  for a t  l eas t  3 cycles 
before  m a k i n g  the  opera t ion .  T h e  a n i m a l s  were  h y p o -  
p h y s e c t o m i z e d  b y  t r a s p h a r y n g e a l  a p p r o a c h  a n d  kil led b y  
d e c a p i t a t i o n  2, 4, 8 a n d  10 d a y s  a f t e r  t he  h y p o p h y s e c -  
t o m y .  The  ovar ies  f rom single a n i m a l s  were  qu i ck ly  dis- 
sec ted  o u t  a n d  f rozen w i t h  CO 2. T h e  3f l -hydroxys te ro id  
d e h y d r o g e n a s e  (3fl-HSD) a n d  t he  g lucose -6 -phospha te -  
d e h y d r o g e n a s e  (G-6-PD) were  d e t e r m i n e d  a t  t he  same  
t i m e  w i t h  t he  20~-HSD in o rde r  to  o b t a i n  a more  com- 
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ple te  p a t t e r n  of t he  o v a r i a n  e n z y m a t i c  s i tua t ion .  T h e  
h i s t ochemica l  d e t e r m i n a t i o n s  were  p e r f o r m e d  fol lowing 
t h e  t e c h n i q u e s  re fe r red  to  in p r ev ious  p a p e r s  ~,~. A t  sacri-  
fice, a con t ro l  of t h e  h y p o p h y s e c t o m y  was  p e r f o r m e d  b y  
microscopica l  i n spec t ion  of t h e  sel la turc ica ,  in  o rde r  to  
d e t e c t  w h e t h e r  i t  was  comple te .  

Results .  Two days  a f t e r  h y p o p h y s e c t o m y  t h e  fol l icular  
g r a n u l o s a  cells a re  c o n s i s t e n t l y  devo id  of 3fl-HSD a n d  
G - 6 - P D  ac t iv i t ies .  On  t h e  c o n t r a r y  a n o r m a l  p a t t e r n  is 
s h o w n  b y  these  e n z y m e s  in t h e  i n t e r s t i t i a l  a n d  theca l  cells. 
The  newly  fo rmed  C.L., 20~-HSD nega t ive ,  are  p r e s e n t  
on ly  in those  a n i m a l s  t h a t  were h y p o p h y s e c t o m i z e d  in 
p r o e s t r u s  (Figures  1 a n d  2) or  in  e s t rus  a n d  in on ly  one  
of t he se  h y p o p h y s e c t o m i z e d  in m e t e s t r u s  (see Table) .  
F o u r  days  a f t e r  h y p o p h y s e c t o m y  the  follicles are small ,  

a n d  none  show 3f l -HSD an d  G - 6 - P D  a c t i v i t y  in t he i r  
g r a n u l o s a  cells. These  ac t iv i t i e s  are s t rong ly  r educed  b o t h  
in i n t e r s t i t i a l  a n d  theca l  cells. All  t h e  C.L. st i l l  possess 
m a r k e d  G-6-PD,  3f l -HSD a n d  200c-HSD ac t iv i t i e s  (F igures  
3 a n d  4). 

T h e  ovar ies  of 8 an i ma l s  sacr i f iced 8 an d  10 days  a f t e r  
h y p o p h y s e c t o m y  show a r e d u c t i o n  in n u m b e r  a n d  size of 
follicles a n d  C.L. These  l a t t e r  are  32.3 a n d  24.4 pe r  o v a r y  
a f t e r  8 a n d  10 d a y s  respec t ive ly .  
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Fig. 1. Ovary of rat  hypophysectomized in proestrus and sacrificed 
2 days afterwards. Marked 3fl-HSD activity in all the C.L. and in 
interstitial cells. × 25. 

Fig. 3. Ovary of rat hypophysectomized in proestrus and sacrificed 
4 days afterwards. The 3fl-HSD activity is marked in all the C.L. 
and reduced in interstitial cells. × 25. 

tr,. 
Fig. 2. Section contiguous to that of Figure 1. The arrows show the 
newly formed C,L. 20~-HSD negative formed after hypophysectomy. 
x 25, 

Fig. 4. Section contiguous to that of Figure 3. All the C.L. are 
20g-HSD positive. × 25. 
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The  enzymoh i s tochemica l  p a t t e r n  is, on the  cont ra ry ,  
s imilar  to  t h a t  observed  in the  an imals  killed 4 days  a f te r  
h y p o p h y s e c t o m y .  

As far  as 3fl-HSD is concerned  the  above  resul ts  are  in 
a g r e e m e n t  w i th  t he  conclusions by  LEVY et al. u, TAYLOR 1°, 
and  FUHRMANN 11 i.e. t h a t  t he  presence  of these  enzymes  
in the  ovaries  d e p e n d s  on the  hypophys i a l  incret ion.  I t  is 
to  be po in ted  out  t h a t  the  loss of th is  enzymat i c  ac t iv i ty  
runs  a t  d i f fe rent  ra tes  in t he  d i f fe rent  ovar ian  s t ruc tures .  
The same is to be said for the  G-6-PD.  

F i r s t  of all the  ovar ian  granulosa,  b locked in its 
ma tu ra t i on ,  do no t  acquire  the  3fl-HSD and  the  G-6-PD 
act ivi t ies .  Then  the  theca l  and  in te rs t i t i a l  cells show a 
reduc t ion  of the i r  enzyma t i c  act ivi t ies .  The C.L. enzym e s  
are, according  to  LEVY 9, t h e  m o s t  res is tant .  Only la te r  is 
3fl-HSD ac t iv i ty  s t rong ly  reduced  in C.L. as obse rved  by  
TAYLOR 10 in ra t s  3 m o n t h s  a f te r  h y p o p h y s e c t o m y .  

As for 20cc-HSD ac t iv i ty  i t  m u s t  be said t h a t  hypo-  
p h y s e c t o m y  does no t  p r e v e n t  the  onse t  of new C.L. 20~- 

Corpora lutea (C,L.) scored in <)varies of hypophysectomized rats 

Cycle 2 days after hypophys- 4 days after hypophys- 
phase at eetomy ectomy 
the moment 
of hypo- No. of C.L.jovary No. of C.L./ovary 
physecto- animals animal~ 

Total ~ 20~-HSD Total ~ 20~-HSI) 
my negative negative 

HSI )  nega t ive  when  the  an imal s  are h y p o p h y s e c t o m i z e d  
in es t rus  or in proes t rus ,  whereas  i t  b locks the  ovula t ion  
and  the  consequen t  fo rma t ion  of C.L. in those  an imals  
s u b m i t t e d  to  h y p o p h y s e c t o m y  in m e t e s t r u s  and  diesfrus .  
In no animal  does the  h y p o p h y s e c t o m y  inhib i t  t he  
appea rance  of the  20~-HSI) ac t iv i ty  bo th  in the  C.L. 
a l ready  p resen t  a t  the  t ime of the  ope ra t ion  and  in those  
t h a t  appea r  af ter  it  ( rats  in es t rus  and  proest rus) .  

Looking at  these  results,  cons i s ten t  wi th  the  fact  t h a t  
the  C.L. of p r egnancy  are 20cc-HSD nega t ive  1,4, we m a y  
suggest  the  possibi l i ty  t h a t  the  gonado t rop ins  will p lay  
the i r  role mos t ly  in inhib i t ing  r a the r  t h a n  induc ing  the  
onse t  of 20~- t tSI)  ac t iv i ty  in the  C.L. t2. 

Riassunto. ~g s t a to  s tud ia to  il quad ro  enz imat ico  dei  
corpi tutei  (C.L.) di recente  formazione  nelle ovaie  di 
r a t t e  ipof isectomizzate .  In  par t ico lare  si ~ c o n s t a t a t o  come 
la c o m p a r s a  dell 'at t ivit~t  20a-idrossis teroide de idrogena-  
sica non sia i mp e d i t a  da l l ' ipof isec tomia .  Si suggerisce la 
possibilitX che l ' ipofisi esercit i  una  azione inibi t r ice  sulla 
c o mp a r s a  di ques to  enzima.  
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Proestrus 5 45.1 3.4 5 41.4 0 
Estrus 5 38.4 5.7 5 36,2 0 
Metestrus 5 42.3 1.8 5 35.7 0 
Diestrus 5 39.4 0 5 36.7 0 

a Identified by the visualization of the 3fl-HSI) activity. 

12 The authors are greatly indebted to l)r. C. SECnl who performed 
the hypophysectomies, to Dr. F. SCRASCIA who supplied the 
animals controlled by vaginal smears and to Miss (L F. CACCIA 
for her most valuable technical assistauee. 

H y d r o l y s i s  of  A m i n o  Acid  / 3 - N a p h t h y l a m i d e s  by  
H u m a n  S e r u m  

The enzyma t i c  hydro lys i s  of leucyl f l -naph thy lamide  
in se rum ~, urine ~, and  cerebrospina l  fluid 2 had  been  
repor ted .  M)~KINEN 3 recen t ly  found in whole  h m n a n  
saliva, and  in h u m a n  den ta l  plaque,  the  aminopep t idase s  
which  hydro lyze  var ious  amino  acid f l -naph thy lamides  
inc luding leucyl f l -naph thy lamide .  He  sugges ted  t h a t  t he  
a m i n o p e p t i d a s e s  are mos t ly  p roduced  by  t h e  p laque  
organisms.  However .  specific d a t a  on  the  p resence  of an 
e n z y m e  hydro lyz ing  amino  acid f l -naph thy lamides  in 
fluid f rom the  sa l ivary  g lands  is lacking. We t r ied  to  
measure  t he  ac t iv i t ies  of aminopep t idase s  in h u m a n  
pa ro t id  sa l ivary  secre t ions  by  means  of a pho tome t r i c  
p rocedure  x, bu t  the  ac t iv i t ies  were  too low to  be measured  
by  th is  me thod .  We  subsequen t ly  found  t h a t  the  ac t iv i ty  
could be exac t ly  measured  by  a sensi t ive  f luorometr ic  
assay 4,5. This  c o m m u n i c a t i o n  repor t s  the  presence  of 
a m i n o p e p t i d a s e s  in h u m a n  pa ro t id  sal iva and  the  com- 
par i son  of t he  s u b s t r a t e  specifici t ies wi th  the  enzymes  in 
h u m a n  serum. 

P a r o t i d  sal iva was  col lected f rom ¢ sub jec t s  asept ica l ly  
b y  means  of a cannu la  devised  by  UMEMOTO e t  al. 6. 
Sa l ivary  flow was  el ici ted b y  t h e  s t imula t ion  of d i lu te  

A m i n o p e p t i d a s e s  in H u m a n  P a r o t i d  S a l i v a  and 

acetic acid. The subs t r a t e  anaino acid f l -naphthy lamides ,  
which  were syn thes ized  as descr ibed by  GLENNER et al. ~, 
were k indly  suppl ied f rom I)r. G. G. GLIa3NNI~R. The in- 
cuba t ion  mi x t u r e  con ta ined  90 / ,moles Tris-maleate 
buffer,  p H  7.0, 0.15 ml of pa ro t id  saliva, 0.45 / ,mole 
amino  acid f l -naph thy lamide  and  wa te r  to  0.90 ml. The 
ac t iv i ty  for t he  hydro lys i s  of cc-L-aspartyl f l -naphthyl -  
amide  and  x-L-glutamyl  f l -naph thy lamide  was measured  
in the  presence  of 10 m M  of Ca ~+. I ncuba t i on  was carr ied 
ou t  a t  37 °C for 60 rain. Increase  of f luorescence in t ens i ty  
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