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Effect of growth regulators on the increase in RNase activity 
induced by mechanical damage in tobacco leaf tissues 

Trea tment  RNase activity: 
(infiltrated A O.D.2, 0 nm/100 mg fresh 
substance) weight/30 inin" 

4 h incubation 24 h incubation 

Experiment  No. 

1 b 2 b 3 b 4 b 

None (0-time control) 29.4 25.1 47.0 28.6 
H~O 61.9 67.8 80.4 33.4 
Kinetin 5 × 10-4M 44.8 38.4 57.7 22.1 
Kinetin 10 4M 49.9 57.8 67.2 26.9 
Kinetin 10 5M 50.8 58.3 - - 

None (0-time control) 12.5 12.7 34.8 
H~O 27.0 22.6 67.2 
Gibberellic acid 10-4M 30.0 23.0 -- 
Gibberellie acid 10 -~M 27.5 25.9 - 
Gibberellic acid 10-eM 30.6 24.8 66.8 

T h e  h i g h  s p e e d  of  t h e  k i n e t i n - e f f e c t  s e e m s  t o  b e  
s i g n i f i c a n t .  T h e  i n h i b i t i o n  b y  k i n e t i n  of  t h e  i n j u r y -  
i n d u c e d  i n c r e a s e  in  R N a s e  l eve l  w a s  a p p a r e n t  in  s h o r t  
t e r m  e x p e r i m e n t s  ( in 3 - 4  h a f t e r  t r e a t m e n t ) .  T h i s  i n h i b i -  
t i o n  s e e m s  t o  be  o n e  o f  t h e  f a s t e s t  r e s p o n s e s  o f  p l a n t  
t i s s u e s  to  k i n e t i n - t r e a t m e n t  d e s c r i b e d  so  far .  

I t  is n o t e w o r t h y  t h a t  t h e  R N a s e  l eve l  of  p l a n t  t i s s u e s  
is  i n c r e a s e d  n o t  o n l y  u p o n  m e c h a n i c a l  d a m a g e  b u t  a l so  
u n d e r  t h e  e f f ec t  of  o t h e r  s t r e s s  c o n d i t i o n s  1~ i n c l u d i n g  l ea f  
e x c i s i o n  13. T h u s  t h e  r a p i d  i n c r e a s e  in  R N a s e  l eve l  in  l ea f  
t i s s u e s  s e e m s  t o  be  a n  i n d i c a t i o n  o f  s t r e s s  in  g e n e r a l .  T h i s  
c o n c l u s i o n  is s u p p o r t e d  b y  t h e  o b s e r v a t i o n  t h a t  t h e  in-  
c r e a s e  in  R N a s e  a c t i v i t y  d u e  t o  l ea f  e x c i s i o n  is a l so  
c o u n t e r a c t e d  b y  k i n e t i n  la. 

Zusammen/assung. Die  m e c h a n i s c h e  S c h ~ d i g u n g  v o n  
B l a t t g e w e b e n  (da s  A b r e i b e n  d e r  Bla t tober f l~Lche  m i t  
K a r b o r u n d u m  o d e r  e i n e  r a p i d e  I n f i l t r a t i o n  d e r  G e w e b e  

14.6 m i t  H 2 0  ) f i i h r t  zu  e i n e r  S t e i g e r u n g  d e r  R i b o n u k l e a s e -  
25.9 ak t iv i t~ i t .  D i e  B e h a n d l u n g  d e r  G e w e b e  m i t  K i n e t i n ,  n i c h t  
- a b e r  d ie  m i t  a n d e r e n  W a c h s t u m s r e g u l a t o r e n  a n t a g o n i s i e r t  
28.0 d ie  W i r k u n g  d e r  m e c h a n i s c h e n  V e r l e t z u n g  (S t re s s )  a u f  
23.5 d ie  R i b o n u k l e a s e a k t i v i t / i t .  

None (0-time control) 12.7 17.3 17.8 11.6 
HzO 22.2 35.9 47.5 37.8 
fl-Indoleacetic acid 10 .4 M 18.5 37.9 - - 
fl-Indoleacetic acid 10-~M 18.0 38.2 - - 
fl-Indoleacetic acid 10-6M 19.0 39.0 47.3 36.6 
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Tissue extracts  were incubated with yeast RNA. RNase activity is 
expressed as the increase in absorbance at 260 n m  during incubation 
of the fraction not precipitated with uranyl acetate and trichloro- 
acetic acid (McFadyen reagent), b Representative experiments. 
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The Localization and Functional  Signif icance of 

T h e r e  is c o n s i d e r a b l e  c o n f u s i o n  a b o u t  t h e  d i s t r i b u t i o n  
a n d  f u n c t i o n a l  s i g n i f i c a n c e  o f  a l k a l i n e  p h o s p h a t a s e  (AP)  
in  t h e  v e r t e b r a t e  o v a r y .  M o s t  o f  t h e  p r e v i o u s  h i s t o -  
c h e m i c a l  w o r k  o n  i t s  l o c a l i z a t i o n  h a s  b e e n  d o n e  o n  t h e  
o v a r i e s  o f  a v a r i e t y  of  m a m m a l i a n  s p e c i e s ~ ;  i t s  p r e s e n c e  
h a s  b e e n  g e n e r a l l y  a s s o c i a t e d  w i t h  k n o w n  a c t i v e  s i t e s  of  
s t e r o i d o g e n e s i s ~ - a .  V e r y  l i t t l e  o r  n o  w o r k  h a s  b e e n  d o n e  
o n  t h e  s t u d y  of  t h e  d i s t r i b u t i o n  o f  A P  in  t h e  o v a r i e s  of  
d i f f e r e n t  g r o u p s  o f  v e r t e b r a t e s .  T h e  p r e s e n t  s t u d y  w a s  
u n d e r t a k e n  t o  d e t e r m i n e  i t s  f u n c t i o n a l  s i g n i f i c a n c e  b y  
c o m p a r i n g  a n d  c o n t r a s t i n g  t h e  s i t e s  o f  i t s  d i s t r i b u t i o n  in  
t h e  o v a r i e s  o f  a v a r i e t y  o f  v e r t e b r a t e s  ( f i shes ,  Oxygaster 
clupeoides a n d  Labeo gonius ; a m p h i b i a n ,  Bu/o stomaticus ; 
r e p t i l e s ,  Hemidactylus /laviviridis, Calotes versicolor, Eryx  
J.  Johnii  ; b i r d s ,  Passer domesticus, Columba livia ; m a m -  
m a l ,  w h i t e  r a t ) .  M a t e r i a l  w a s  p r o c e s s e d  b y  GOMORI'S 
t e c h n i q u e  for  A P  s,~. O n l y  t h o s e  c o m p o n e n t s  of  t h e  o v a r y  
w e r e  c o n s i d e r e d  t o  c o n t a i n  A P  a c t i v i t y  w h i c h  g a v e  
n e g a t i v e  r e a c t i o n  in  t h e  c o n t r o l  s e c t i o n s  t r e a t e d  w i t h  t h e  
b u f f e r  w i t h o u t  B - g l y c e r o p h o s p h a t e  5,8. 

T h e  t h e c a  i n t e r n a  o f  d e v e l o p i n g  fo l l ic les  o f  a l l  t h e  s p e -  
c ies  i n c l u d e d  in  t h i s  s t u d y  is  s t r o n g l y  A P - p o s i t i v e  ( F i g u r e  
1). T h e  A P  a c t i v i t y  is  a b s e n t  i n  t h e  g e r m i n a l  e p i t h e l i u m ,  
f o l l i c u l a r  e p i t h e l i u m ,  o o p l a s m  a n d  l i q u o r  fo t l icu l i  o f  r a t  
o v a r y .  T h e  y o l k  e l e m e n t s  in  t h e  d e v e l o p i n g  e g g s  o f  s u b -  
m a m m a l i a n  v e r t e b r a t e s  g i v e  a p o s i t i v e  r e a c t i o n  ( F i g u r e  1), 
w h i c h  c o n t i n u e s  to  p e r s i s t  in  t h e  c o n t r o l  s e c t i o n s .  T h e  
A P  a c t i v i t y  is a l so  v e r y  p r o m i n e n t  in  t h e  t h e c a  i n t e r n a  
e l e m e n t s  of  d e g e n e r a t i n g  fo l l ic les  ( F i g u r e  2), w h i c h  h a v e  

Alkaline Phosphatase  in the Vertebrate Ovary 

b e e n  c o n s i d e r e d  to  c o n s t i t u t e  t h e  i n t e r s t i t i a l  g l a n d  t i s s u e  
of  v e r t e b r a t e  o v a r y  7 is. T h i s  is in  a g r e e m e n t  w i t h  t h e  
p r e v i o u s  o b s e r v a t i o n s  o n  t h e  m a m m a l i a n  o v a r y  1,4. A f t e r  
o v u l a t i o n ,  t h e  h y p e r t r o p h i e d  t h e c a  i n t e r n a  of  s u b -  
m a m m a l i a n  v e r t e b r a t e  o v a r y  s h o w s  a b u n d a n t  A P  ac -  
t i v i t y ,  w h i c h  is a b s e n t  in  t h e  fol l ic le  ce l ls  of  p o s t o v u l a t o r y  
fol l icles .  H o w e v e r ,  t h e  l u t e a l  cei ls  of  r a t  o v a r y  a r e  A P -  
p o s i t i v e ,  a s  a l so  d e s c r i b e d  p r e v i o u s l y  1 
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Fig. 1. Photomicrograph of portion of normal developing follicle of 
Hemidactylus, showing strong alkaline phosphatase activity in the 
theca interna (TI). Note the light positive reaction of the ooplasm (O) 
and follicular epithelium (FE), which continues to persist in the con- 
trol sections. × 280. 
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Fig. 2. Degenerating follicle of Passer, showing very prominent 
alkaline phosphatase activity in theca interna (TI). × 70. 

The si tes  of local izat ion of A P  ac t iv i ty  are highly  
vascular ized,  ind ica t ing  some close physiological  re la t ion-  
ship  be tween  the  e n z y m e  a n d  blood vascu la r i ty  of 
ova r i an  c o m p a r t m e n t s .  The  A P  ac t iv i ty  p r e sen t  in the  
t heca  in te rna ,  in te rs t i t i a l  g land t i ssue  and  corpora  lu tea  
m u s t  be, therefore ,  invo lved  in t he  t r ans fe rence  of nu-  
t r i en t  and  secre tory  mater ia l s  or was te  p r o d u c t s  across  
t h e  cellular m e m b r a n e s  of b lood vessels and  ad j acen t  
t issue ; it  is p robab ly  done  by  the  b r e a k d o w n  of p h o s p h a t e  
esters.  Thus,  the  A P  plays  an i m p o r t a n t  role in fac i l i ta t ing 
the  t r a n s p o r t  of subs tances  across t he  cellular mem-  
b ranes  in t he  v e r t e b r a t e  ovary.  A similar  suggest ion has  
also been  made  by  o the r  workers  because  A P  is a lways  
found  to  be associa ted  wi th  the  b rush  borders  of the  small  
in tes t ine ,  k idney  tubule  cells, and  the  per iphera l  por t ions  
of nervous  e lements  and  a va r i e ty  of o the r  cells or tis- 
sues 5,16 -19" 

Zusammen[assung. Es zeigt  sich, dass  die W i rk u n g  der  
a lkal ischen P h o s p h a t a s e  in der  Theca  in terna ,  im in ter -  
s t i t iel len glandut i i ren Gewebe und  im Corpora  lu tea  liegt 
und  eine b e d e u t e n d e  T r a n s p o r t f u n k t i o n  bei den  ovariel len 
Ze l lmembranen  der  Wirbe l t ie re  ha t .  
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R e l a t i o n s h i p  B e t w e e n  the  P a r s  I n t e r m e d i a  a n d  t h e  P a r s  N e r v o s a  in  the  H y p o p h y s i s  of  an  A n t a r c t i c  
S e a l  

Using  l ight  microscopy,  f ibres coming  f rom the  pa rs  
ne rvosa  h a v e  been  descr ibed  to  be  p r e sen t  in t he  pars  
i n t e rmed ia  of var ious  species. These  f ibres some t imes  have  
neurosec re to ry  charac ter i s t ics .  In  1949 BARGMAN 1 work-  
ing wi th  ca ts  and  dogs, found  colloidal d rops  and  Her r ing  
bodies  in some zones of t he  pars  i n t e rmed ia  and  suspec ted  
t h e m  of be ing of axonal  na ture .  The pars  i n t e r m e d i a  of 
fishes seems to  be closely re la ted to the  pars  nervosa,  be- 
cause i t  has  been shown by  S C H A R R E R  2 a n d  M E U R L I N G  3 

t h a t  the re  is an i m p o r t a n t  n u m b e r  of neurosec re to ry  
fibres a m o n g t  he g landular  cells. 

V a s o m o t o r  f ibres in a m p h i b i a  were descr ibed  b y  
GREEN 4. A l t h o u g h  HILD s d id  no t  f ind f ibres in t he  pa rs  
i n t e r m e d i a  of these  animals ,  t h e y  were found and  ident i -  
fied as neurosec re to ry  by  DAWSON e. In  rept i les  MILD 5 
observed  G6M6RI posi t ive  granules  in t he  pa rs  i n t e r m e d i a  
near  t he  neurohypophys i s ,  

Using e lec t ron microscopy,  these  f indings were  con- 
f i rmed in fishes by  BARGMAN 7. KNOWLES 8, also work ing  
wi th  fishes, aff i rms to have  d is t inguished  2 types  of f ibres 
in the  pars  in te rmedia :  one, wi th  e l emen ta l  granules,  
s imilar  to  those  of neurosecre t ion ,  and  the  o the r  conta in-  


