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Table II. Changes in nmrphometric parameters of hypophysectondzed rat adrenocortical cells, induced by corticosterone administration 

Treatment of rats Control 2 mg/kg × 4 days 4 mg/kg x 4 days 

Volume of cells [/3 1603.4 =1= 101.3 1353.7 :J= 86.3 1195.2 -4- 75,9 
-A 15.6 25.6 
P <0.05 <0.05 

Volume of nuclei [x 3 136.9 ~ 7,1 120.9 :at: 6.4 115.8 -t- 4.8 
-A 11.7 15.5 
P <0.05 <0.05 

Volume of mitoehondria [z 3 418.6 ~ 30.5 397.4 i 30.0 370.2 :t: 24.6 
-A 5.1 11.7 
P no significant no significant 

Surface of mitochondrial cristae ~ 2093.0 ~ 155.5 2026.7 ± 153.6 1925.1 + 127.9 
-A 3.2 8.1 
P no significant no significant 

Membrane space [~3 877.0 ~ 54.1 720.0 :k 44.1 619.1 + 32.9 
-A 17.9 29.5 
P <0.05 < 0.05 

Surface of set ix 2 9001.5 =[2 601.2 7344.1 ztz 497.6 6252.9 zi: 351.3 
-A 18,4 30.6 
P <0.05 <0.05 

Volume of lipids [x a 156.0 ~: 10.6 104.2 :t: 7.0 85.4 4- 5.9 
-zl 33.2 45.3 
P <0,05 <0.01 

is t he  effect  of t h e  phys io logica l  k a t a b o l i s m  of t he  cel lu lar  
m e m b r a n e s  in p resence  of a def ic i t  in  t h e  s y n t h e s i s  of new 
m e m b r a n e s .  

T h e  v o l u m e  of m i t o c h o n d r i a l  f r ac t i on  a n d  t h e  sur face  of 
m i t o c h o n d r i a l  c r i s t ae  a re  f o u n d  to  be  on ly  s l i gh t ly  de-  
c reased  a f t e r  co r t i cos t e rone  a d m i n i s t r a t i o n  (Tab le  I I ) .  T h e  
d e c r e m e n t  is n o t  s i gn i f i can t :  t h i s  is c o n s i s t e n t  w i t h  ou r  
p r ev ious  f ind ings  13, a n d  could  be  e x p l a i n e d  b y  a s s u m i n g  
t h a t  e i t h e r  1. t h e  t r o p h i s m  of t h e  m i t o c h o n d r i a l  f r ac t i on  
is exc lus ive ly  or  p r e v a l e n t l y  con t ro l l ed  b y  A C T H ,  o r / a n d  
2. t h e  c a t a b o l i c  t u r n o v e r  of ad renoco r t i c a l  m i t o c h o n d r i a l  
f r ac t i on  is m u c h  s lower  t h a n  t h a t  of S E R  m e m b r a n e s .  T h e  
f i r s t  h y p o t h e s i s  m a y  be  su s t a ined  b y  cons ide r ing  t h e  in-  
t r ins ic  d i f ferences  in  t h e  r e g u l a t i o n  of t h e  s y n t h e s i s  of 
m i t o c h o n d r i a l  a n d  mic rosomM p r o t e i n s  ~1. F u r t h e r m o r e ,  
A C T H  was  f o u n d  to  e n h a n c e  t h e  m i t o c h o n d r i a l  D N A -  
d e p e n d e n t  p r o t e i n  syn thes i s  ~,-24. However ,  some ind i r ec t  
ev idence  t e n d s  to  s u p p o r t  also t h e  second  poss ib i l i ty  2°. 
I t  m u s t  b e  p o i n t e d  o u t  t h a t  t h e  two  h y p o t h e s e s  do n o t  
necessar i ly  confl ict .  To ga in  f u r t h e r  i n s i gh t  i n to  t h i s  
p rob lem,  t h e  effects  of cor t i cos te ro ids  on  ad r enoco r t i c a l  
m i t o c h o n d r i a l  p r o t e i n  s y n t h e s i s  a re  now  b e i n g  inves t i -  
g a t e d  in our  l abo ra to r y .  

I n  conclusion,  ou r  m o r p h o m e t r i c  da ta ,  d e m o n s t r a t i n g  a 
d i r ec t  effect  of pa raphys io log ica l  doses of co r t i cos te rone  
on  ad renoco r t i c a l  cells, l end  c redence  to  t h e  v iew t h a t ,  in  
t h e  r egu la t ion  of ad renocor t i ca l  func t ion ,  t h e  p e r i p h e r a l  
c o m p o n e n t  of t h e  f eed -back  m e c h a n i s m  i n v o l v e d  ha s  a 
phys io log ica l  s igni f icance  ~s. 

Riassunto, Con m e t o d i  m o r f o m e t r i c i  ~ s t a t o  s t u d i a t o  
l ' e f fe t to  di dosi  paraf i s io logiche  di  co r t i cos te rone  sulle 
cellule co r t i cosur rena l i che  (zona fascicolata)  di  r a t t i  ipo- 
f i s ec tomizza t i  t r a t t a t i  con dosi  di m a n t e n i m e n t o  di  ACTH.  
I d a t i  o t t e n u t i  i nd i cano  che  t a l l  dosi  di o r m o n e  in ib i scono  
d i r e t t a m e n t e  la  f unz iona l i t g  delle cel lule co r t i cosu r rena -  
l iche.  Ques t i  r i su l t a t i  sugger i scono c h e l a  c o m p o n e n t e  per i -  
fer ica  de i  m e c c a n i s m i  a f eed -back  che  i n t e r v e n g o n o  ne t la  
regolaz ione  de l la  funz ione  cor t i cosur rena l i ca ,  g iochi  u n  
ruo lo  fisiologico s igni f ica t ivo.  
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Ident i f i ca t ion  and B i o s y n t h e s i s  of  S t ero id  H o r m o n e s  in  the  G o n a d s  of  Ci ona  i n t e s t i n a l i s  

Knowledge  of t h e  i den t i f i c a t i on  a n d  b i o s y n t h e s i s  of 
s t e ro id  h o r m o n e s  in  v e r t e b r a t e s  a n d  i n v e r t e b r a t e s  h a s  
b e e n  r e m a r k a b l y  en r i ched  in r e c e n t  years .  Howeve r ,  n o  
i n f o r m a t i o n  is a v a i l a b l e  as r ega rds  t h e  p r o t h o c h o r d a t e s .  

I n  o rder  to  fi l l  t h i s  gap,  a n d  to  u n d e r s t a n d  b e t t e r  t h e  
e v o l u t i o n a r y  fac to rs  w h i c h  b r o u g h t  to  l i g h t  t h e  p a t t e r n  of 
s te ro id  sec re t ion  in v e r t e b r a t e s ,  we h a v e  s t ud i ed  b o t h  t h e  
i den t i f i c a t i on  a n d  b i o s y n t h e s i s  of s te ro id  h o r m o n e s  in t h e  

g o n a d s  of t h e  u rocho rda t e ,  Ciona intestinMis. Ciona is a 
h e r m a p h r o d i t i c  an ima l ,  whose  g o n a d s  cons is t  of a s e p a r a t e  
o v a r y  a n d  tes t is .  T h e  p e a r - s h a p e d  o v a r y  lies in  t h e  in te -  
s t i na l  loop to  t h e  le f t  of t h e  s t o m a c h ;  t h e  g e r m i n a l  ep i the -  
l i u m  is l ined  i n t e r n a l l y  b y  a c i l i a ted  ep i the l ium,  whi le  
e x t e r n a l l y  i t  is s u r r o u n d e d  b y  v a s c u l a r  c o n n e c t i v e  t issue.  
T h e  tes t i s  is a diffuse s t r u c t u r e  composed  of b r a n c h i n g  
t u b u l e s  s p r e a d  ove r  t h e  i n t e s t i n e  a n d  t he  pos te r io r  p a r t  
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of t h e  s t o m a c h .  T h e  ends  of t h e  b r a n c h e s  c o n s t i t u t e  t h e  
t e s t i c u l a r  follicles, whose  c a v i t y  is f i l led w i t h  cells  in  a l l  
s t ages  of spe rmatogenes i s .  

F r o m  1000 sexua l ly  r ipe  Ciona inlestinalis, col lec ted  in  
t h e  Gul f  of Nap le s  d u r i n g  M a y - J u n e ,  185 g of t e s t i s  a n d  
95 g of ovar ies  were  o b t a i n e d .  Sexua l  m a t u r i t y  was  
e s t ab l i shed  b y  t h e  p resence  of s e m e n  a n d  eggs in  t h e  
gen i t a l  duc ts .  Tes t i s  w e i g h t  also inc ludes  t h e  i n t e s t i n a l  
e p i t h e l i u m  w h i c h  is composed  of c o l u m n a r  e p i t h e l i u m  
s e p a r a t e d  f r o m  t h e  t e s t i c u l a r  s u b s t a n c e  b y  loose c o n n e c t i v e  
t i s sue ;  there fore ,  t h e  i n s t e s t i n a l  c o m p o n e n t  c o n s t i t u t e s  no t  
more  t h a n  1/5 of t h e  t es t i s  weight .  Af t e r  h o m o g e n i z a t i o n ,  
t h e  t i s sues  were  e x t r a c t e d  w i t h  organic  so lven t s  to  o b t a i n  
t he  free s teroids .  The  c o n j u g a t e d  s te ro ids  were e x t r a c t e d  
fo l lowing acid hydro lys i s  w i t h  HC1 N a n d  d i oxane  1 : 1 for 
24 h a t  r o o m  t e m p e r a t u r e .  B o t h  free a n d  c o n j u g a t e d  
s te ro ids  were s e p a r a t e d  i n to  n e u t r a l  a n d  pheno l i c  f rac t ions  
b y  e x t r a c t i o n  w i t h  N a O H  N. T h e  res idues  were  pur i f i ed  
b y  c o l u m n  c h r o m a t o g r a p h y  a n d  t h i n - l a y e r  c h r o m a t o -  
g raphy .  T h e  i den t i f i c a t i on  of s te ro ids  was  done  b y  UV-  
spec t ra ,  gas- l iquid  c h r o m a t o g r a p h y  a n d  c o n v e r s i o n  to  de-  
r iva t ives .  Fo r  cor t ico ids  t h e  m e t h o d  of DIAB a n d  GOMOLL x 
was  used. T h e  l a t t e r  m e t h o d  is based  on  t h e  cha rac t e r i -  
za t ion  of cor t icoids  on  t h i n  l aye r  p la t e s  s p r a y e d  w i t h  25% 
sulfur ic  acid a n d  i m m e d i a t e l y  h e a t e d  in a n  o v e n  a t  175°C. 
A l t h o u g h  t h e  color deve loped  b y  t he  cor t i co ids  is consi-  
de red  specif ic  b y  t h e  au tho r s ,  i t  h a s  n o t  been  poss ib le  to  
p roceed  t o w a r d s  f u r t h e r  i den t i f i c a t i on  owing  to  t h e  low 
a m o u n t s  of s t e ro id  e x t r a c t e d  ( <  2 ~g). 

s t a n d a r d  p r e p a r a t i o n  o n  t h i n  l aye r  c h r o m a t o g r a m  deve-  
loped  w i t h  t h e  d i f f e ren t  so lven t  s y s t e m s ;  2. c h r o m a t o -  
g r a p h i c  b e h a v i o r  i den t i ca l  w i t h  t h a t  of t h e  s t a n d a r d  
p r e p a r a t i o n  t h r o u g h  chemica l  r eac t ions  such  as  r e d u c t i o n  
a n d  a c e t y l a t i o n  ; 3. c o n s t a n t  specif ic  a c t i v i t y  a f t e r  r e p e a t e d  
c r y s t a l l i z a t i o n  of t h e  r a d i o a c t i v e  m e t a b o l i t e s  w i t h  t h e  
c o r r e s p o n d i n g  a u t h e n t i c  p r e p a r a t i o n s .  

T h e  r a d i o a c t i v i t y  was  c o u n t e d  b y  a P a c k a r d  spec t ro -  
m e t e r  l iqu id  s c in t i l l a to r  Mod.  3320, us ing  t h e  q u e n c h  
co r r ec t i on  b y  a u t o m a t i c  e x t e r n a l  s t a n d a r d i z a t i o n .  

I n  i n c u b a t i o n s  w i t h  o v a r i a n  t issues,  t h e  fo l lowing m e t a -  
bo l i t e s  were  iden t i f i ed  : 17a -hydroxypregneno lone ,  dehy -  
d roep i and ros t e rone ,  and ros t ened ione ,  t e s tos te rone ,  deoxy-  
co r t i cos t e rone  a n d  cor t i sone .  I n  i n c u b a t i o n s  w i t h  t e s t i cu la r  
t issue,  d e h y d r o e p i a n d r o s t e r o n e ,  t e s t o s t e r o n e  a n d  deoxy-  
co r t i cos t e rone  were ident i f ied .  T h e  resu l t s  are summar ized :  
in  t h e  Tab le s  I a n d  I I .  

I t  seems t h a t  in  g o n a d a l  t i s sues  of Ciona intestinalis t h e  
b i o s y n t h e t i c  p a t h w a y  proceeds  v ia  17ce-hydroxypregne-  
nolone,  d e h y d r o e p i a n d r o s t e r o n e  a n d  and ros t ened ione ,  
s ince al l  of these  s teps  are  p resen t ,  espec ia l ly  in t he  o v a r i a n  
t issue.  T h e  f o r m a t i o n  of cor t i sone  w i t h  a r a t i o  H3/C x4 >> 
1 can  also be  e x p l a i n e d  as sugges ted  b y  SANDOR et  al.2 
for t h e  ad r enoco r t i c a l  t i ssue  of Anguilla anguilla, where  
cor t isol  fo rmed  f rom p regneno lone  is s y n t h s i z e d  v i a  
17a -hyd roxyp regneno lone ,  no t  t h r o u g h  proges te rone .  

Some  ovar ies  a n d  t e s t e s  were  also sec t ioned  w i t h  a 
c r y o s t a t  for t he  h i s t o c h e m i c a l  d e m o n s t r a t i o n  of 3fl-hydro- 
x y s t e r o i d  dehydrogenase ,  us ing  p r e g n e n o l o n e  a n d  dehy-  

Table I. Transformation of pregnenolone-7-H s and progesterone-4-C x4 by ovary of Cio~ua intestinalis 

Cofactor Time of No. of 
incubation crystallization 
(h) 

Steroids (Hs/C 1~) 

17a-OH Dehydroepi. ae. Androstenedione Testosterone ac. Deoxycorticos. ac. Cortisone 
pregnenol, ae. 

NAD 2 1 5.2 18.8 - - 
2 4.3 13.3 
3 3.3 13,3 

4 1 9.8 11.5 - 20.7 
2 7.0 11.3 17.5 
3 6.5 11.3 17.0 

NADP 2 1 1.1 1.7 1.2 - 
2 1 1.2 1.1 
3 1 1.2 1.1 

4 I 1.7 10.4 2.3 9.8 
2 1.7 9.6 2.3 10.7 
3 1.5 9,5 2.3 10.0 

3.6 
3.0 
3.0 

9.9 
8.6 
8.3 

I n  t he  n e u t r a l  free f r a c t i o n  of tes tes ,  on ly  d e h y d r o -  
e p i a n d r o s t e r o n e  (0.2 ~g/g of f resh  t i ssue)  was  found ,  where-  
as  in  t h e  c o n j u g a t e d  f r ac t ion  on ly  co r t i sone  a n d  cor t isol  
( p r e sumab ly )  were  ident i f ied .  I n  t he  c o n j u g a t e d  f r ac t ion  
of t h e  ova ry ,  on ly  cor t i sone  (p re sumab ly )  was  found .  

I n  v i t r o  s te ro id  b i o s y n t h e s i s  was  s t ud i ed  b o t h  in  t h e  
o v a r y  a n d  tes t i s  us ing  label led  precursors .  I n c u b a t i o n s  
were ca r r ied  o u t  a t  d i f fe ren t  t i m e s  w i t h  2 g of o v a r y  a n d  
3 g of tes t i s  in  s ter i l ized  sea w a t e r  w i t h  N A D  a n d  N A D P  
as cofactors ,  u s ing  0.75 ~Ci of p roges te rone-4-C 14 (60 
m C i / m M )  a n d  20 ~Ci of p r egneno l one - 7 - H  a (14,7 C i / m M )  
A m e r s h a m  Center) .  T h e  i n c u b a t i o n s  were s t opped  w i t h  
m e t h y l e n e  chlor ide ,  e x t r a c t e d  a n d  pur i f i ed  b y  c o l u m n  
a n d  t h i n  l aye r  c h r o m a t o g r a p h y .  F ina l  i den t i f i c a t i on  of 
t h e  m e t a b o l i t e s  o b t a i n e d  was based  on  t h e  fo l lowing 
c r i t e r i a :  1. i den t i ca l  mob i l i t i e s  of t h e  m e t a b o l i t e s  to  t h e  

d r o e p i a n d r o s t e r o n e  as  subs t r a t e s .  No specif ic  r e a c t i o n  
was  obse rved .  

I t  is of  i n t e r s t  t o  no t e  t h a t  sex h o r m o n e s  a n d  cor t i co ids  
c an  be  syn thes i zed  also b y  sex g l a n d s  of p r o t o c h o r d a t e s ,  
which" do  n o t  possess  a n y  s t r u c t u r e  h o m o l o g o u s  to  t h e  
i n t e r r e n a l  t i s sue  of v e r t e b r a t e s .  I n  add i t i on ,  severa l  
i nves t i ga to r s  h a v e  s h o w n  t h e  p re sence  of sex h o r m o n e s  
a n d  s t e r o i d - t r a n s f o r m i n g  e n z y m e s  in t h e  gonads  of inve r -  
t e b r a t e s  (GOTTFRIED a n d  L u s I s a ;  DROSDOWSKY et  la.4). 

i I.M. DIAB and A. W. GOMOLL, Steroids 7, 109 (1966). 
2 T. SANDOR, Gen. comp. Endocrin., suppl. 2, 284 (1969). 
a H. GOTTFRI~O and O. Lusts, Nature, Lond. 212, 1488 (1966). 
4 M.A. DROSDOWSKY, O. BARDON, D. DE LONGCAMP and P. LUBET, 

Excerpta Med. Int. Congr. Ser. 210, 510 (1970). 
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Table II. Transformation of pregnenolone-7-H 3 and progesterone-4-C x4 by testis of Ciona intestinatis 

EXPERIENTIA 27/11 

Cofaetor Time of incubation (h) No of crystallization 

Steroids (H~/C 1~) 

Dehydroepiandrost. ac. Testosterone ac. Deoxycorticoster. ac. 

NAD 

NADP 

1l~ 1 7.1 
2 7.2 
3 7.1 

4 1 9.7 
2 9.9 
3 9.7 

1/2 1 2.4 
2 1.9 
3 1.9 

2 1 10.5 
2 7.6 
3 7.6 

4 1 14 
2 11 
3 11 

2.0 
2.0 
2.0 

4.4 
3,7 
3.7 

7.1 
7.0 
7.0 
9.9 
8.5 
8.5 

7.5 
7.0 
7.0 

As fa r  as cor t i cos te ro ids  are  concerned ,  GOTTFRIED a n d  
LTJsIs a h a v e  m e n t i o n e d  t h e  p resence  ( p r e s um ab l y )  of 
co r t i sone  in  t h e  eggs of t h e  s lug Arion ater ru/us. 

Therefore ,  i t  is poss ib le  to  p r e s u m e  f r o m  these  f i nd ings  
t h a t  chemica l  e v o l u t i o n  of s t e ro id  h o r m o n e  b i o s y n t h e s i s  
h a s  a r i sen  i n d e p e n d e n t l y  in  d i f f e ren t  p h y l a  of m e t a z o a  
a n d  t h a t  of p r o t o c h o r d a t e s  ha s  long p receded  t h e  p a t t e r n  
p r e s e n t  in  v e r t e b r a t e s .  W h e t h e r  t he se  s te ro ids  possess  a n y  
phys io log ica l  s ign i f icance  in  t h e  a n i m a l s  o t h e r  t h a n  
v e r t e b r a t e s  is y e t  to  be  i n v e s t i g a t e d  5. 

Riassunto. D a  185 g di  t e s s u t o  t e s t i co la re  d i  Ciona 
intestinalis sono  s t a t i  e s t r a t t i  ed  i den t i f i ca t i  i s eguen t i  
o r m o n i  s t e ro id i :  de id roep i and ros t e rone ,  cor t i sone  e cor t i -  
solo. Nel  t e s su to  ovar i co  6 p re sen te  il cor t i sone .  I n c u b a n d o  
il t e s su to  t e s t i co la re  con  p r e g n e n o l o n e - 7 - H  8 e p roges te r -  
one-4-C 1~ sono s ta f f  i so la t i  i s eguen t i  m e t a b o l i t i :  de idro-  

ep i and ros t e rone ,  t e s tos te rone ,  e desoss icor t icos terone .  
Dal le  i ncubaz ion i  del  t e s su to  ovar ico  con  gli  s tess i  pre-  
cursor i  sono  s t a f f  i so la t i  i s eguen t i  m e t a b o l i t i  : 17~-idrossi-  
p regneno lone ,  de id roep i and ros t e rone ,  a n d r o s t e n e d i o n e ,  
t e s tos t e rone ,  desoss icor t i cos te rone  e cor t i sone .  
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T u m o r o u s  D e v e l o p m e n t  of in s i tu  and Grafted Anter ior  P i tu i tar ies  in Female  Rats  Treated  wi th  
Die thy l s t i lbes tero l  

A n t e r i o r  p i t u i t a r y  t u m o r s  c an  be  r o u t i n e l y  i nduced  in 
r a t s  a n d  mice  b y  chron ic  t r e a t m e n t  w i t h  es t rogens  x. I n  
c e r t a i n  s t r a i n s  of mice ,  in  s i tu  p i t u i t a r i e s  w h i c h  r a r e ly  
b e c o m e  t u m o r o u s  sp on t aneous l y ,  do  so r ead i l y  w h e n  
t r a n s p l a n t e d  to  s i tes  d i s t a n t  f r o m  t h e  h y p o t h a l a m u s  2. 
A l t h o u g h  t r a n s f o r m a t i o n  a n d  g r o w t h  of t he se  t r a n s p l a n t e d  
p i t u i t a r i e s  are  n o t  d e p e n d e n t  on  a n  exogenous  s u p p l y  of 
o v a r i a n  hormones ,  t h e i r  g r o w t h  can  be  m a r k e d l y  s t i m u l a t e d  
b y  t h e  a d m i n i s t r a t i o n  of t he se  h o r m o n e s  s. B y  con t r a s t ,  
t h e  r a t  p i t u i t a r y ,  g ra f t ed  to  va r ious  s i tes  d i s t a n t  f rom t h e  
h y p o t h a l a m u s ,  does n o t  s p o n t a n e o u s l y  b e c o m e  t u m o r o u s  
a l t h o u g h  in  s i tu  p i t u i t a r y  t u m o r s  a re  n o t  u n c o m m o n  to  
t h i s  species  8. W e  h a v e  o b s e r v e d  t h e  h o m o g r a f t s  of wel l  
o v e r  I000  r a t  p i t u i t a r i e s  a n d  n o t  one  h a s  eve r  b e c o m e  a 
t u m o r ;  t h e  w e i g h t  of t h e  g ra f t  r a r e ly  exceed ing  x]3 t h a t  
of t h e  or ig ina l  g r a f t  *,5. KULLANDER s r e p o r t e d  t h a t  pieces 
of r a t  a n t e r i o r  p i t u i t a r y  t i s sue  b e c a m e  t u m o r o u s  w h e n  
g ra f t ed  to  t h e  a n t e r i o r  c h a m b e r  of t h e  eye, p r o v i d e d  
o v a r i a n  g ra f t s  were  g r a f t e d  a long  side t h e  p i t u i t a r y  graf t .  
P i t u i t a r y  g ra f t s  p l aced  in t h e  a n t e r i o r  c h a m b e r  of t h e  eye  
in  t h e  absence  of o v a r i a n  g ra f t s  d i d  n o t  b e c o m e  t u m o r o u s .  
W e  bel ieved,  the re fore ,  t h a t  t h e  r e s i s t ance  of  t h e  r a t  

p i t u i t a r y  g ra f t  t o  g r o w t h  a n d  t umor igenes i s  m i g h t  be  
ove rcome  b y  a d m i n i s t r a t i o n  of es t rogen.  Thus ,  t h i s  com- 
m u n i c a t i o n  descr ibes  t h e  effects  of ch ron ic  t r e a t m e n t  of 
i n t a c t  f emale  r a t s  b e a r i n g  p i t u i t a r y  h o m o g r a f t s  w i t h  
d i e thy l s t i l be s t e ro l  (DES) ,  a n d  c o m p a r e s  t h e  g r o w t h  a n d  
t u m o r  d e v e l o p m e n t  of t he se  g ra f t s  w i t h  t h a t  of t h e  in  
s i tu  p i t u i t a r y .  
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