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I t  is h a r d  to  exp la in  fully th is  effect  of cor t i co t rophine  
on F F A  con ten t ,  because  there  are only  a few observa-  
t ions  on the  role of f a t t y  acids in t he  b iosynthes is  of 
s tero id  hormones .  TAMAKI 7, ~{UMANO 8, and  ISHIHARU D 
found a close re la t ionship  be tween  the  essent ial  f a t t y  acid 
level in adrena ls  or in d ie t  and  the  funct ion  of adrena l  
cor tex.  I t  was pos tu l a t ed  t h a t  these  f a t t y  acids combine  
wi th  choles terol  to  form an ac t ive  ester if ied choles terol  
f rom which  adrenocor t i ca l  ho rmones  are syn thes ized .  I t  
m a y  be possible  t h a t  the  low values  of F F A  in the  
adrenals  observed  in our  expe r imen t s  a f te r  ACTH ad-  
min i s t r a t i on  are due to  increased es ter i f ica t ion of cho- 
lesterol  to  more  metabol ica l ly  act ive  esters.  The  m a r k e d  
choles terol  es ter i fy ing ac t iv i ty  was d e m o n s t r a t e d  in ra t  
ad rena l  homogena t e s  ~° which  ma in t a in  h igh  levels of 
choles terol  es ters  in the  adrena l  g lands  of th is  species. 
B u t  in the  papers  of PI~RON n and  GRANTI~ i t  was sug- 
ges ted  t h a t  free cholesterol  was the  subs t r a t e  ut i l ized for 
t he  cort icoid synthes is ,  and  loss of i ts  es ters  was found as 
a consequence  of ACTH action.  S ince  the  level of F F A  
in adrena l  g lands  decreases  a f te r  ACTH admin i s t r a t i on  (in 
spi te  of the  presence  of an act ive  lipase), i t  m i g h t  seem 
reasonable  to  sugges t  t h a t  free f a t t y  acids f rom cholesterol  
es ters  and  t r ig lycer ides  m i g h t  serve as a source of f a t t y -  
acyl-CoA and  acetyl-CoA f rom which  the  ad rena l  s teroids  

m a y  be syn thes i zed  13, and  ACTH p r o b a b l y  accelera tes  
th is  m e t a b o l i s m  of f a t t y  acids. 

Zusammen/assung. Es wurde  die ~Virkung von  ACTH 
auf  den  Geha l t  u n v e r e s t e r t e r  Fetts~iuren in R a t t e n -  
nebenn ie ren  verfolgt .  Nach  I n j e k t i o n  yon 2 I E  ACTH 
per  100 g K6rpe rgewich t  (1, 2, 6 und  12 h pos t  inj.) f inde t  
in der  Nebenn ie ren r inde  keine A b n a h m e  an freien F e t t -  
s i u r e n  s ta r t .  
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Postsynaptic  Inhibition Evoked from Primary 
Afferents in Spinal Interneurones 

Several  inves t iga t ions  have  dea l t  w i th  the  exc i t a to ry  
ac t ions  evoked  f rom di f ferent  t ypes  of p r i m a r y  af ferents  
in i n t e rneu rones  of t he  spinal  cord  1-3. I n h i b i t o r y  effects  
on in t e rneurones  have  been  given less a t t en t ion ,  a l t hough  
i t  has  been  shown t h a t  a d ischarge  in in t e rneurones  m a y  
be evoked  f rom one pe r iphera l  source and  inh ib i t ed  f rom 
a n o t h e r  2, a n d  t h a t  dur ing  inh ib i t ion  the re  is a repolar iza-  
t ion  of the m e m b r a n e  s. Such effects  m a y  be due  to  pre-  
synap t i c  inh ib i t ion  a t  t h e  p r i m a r y  a f fe ren t  level, b u t  i t  
has  now been  found  t h a t  in m a n y  in t e rneurones  in t he  
spinal  cord b o t h  E P S P s  and  I P S P s  can be evoked  f rom 
p r i m a r y  afferents .  

The  expe r imen t s  were  .made  on spinal  ca ts  e i ther  
decor t ica te ,  unanaes the t i zed ,  or unde r  chloralose anaes-  
thesia .  Microeleetrodes  (K-c i t ra te  or, in a few cases, KC1) 
were inser ted  in to  the  dorsal  horn  and  the  i n t e r m e d i a r y  
region. The  ceils r ecorded  f rom were classified as in ter -  
neurones  when  t h e y  could no t  be an t id romica l ly  ac t iva t ed  
f rom the  ven t r a l  roo t  or f rom e i ther  spinal  half ,  d issected 
in t he  lower thorac ic  region. The effect  of single volleys in 
ips i la tera l  nerves  has  been  inves t iga ted  wi th  in t race l lu lar  
record ing  f rom 78 in te rneurones .  21 received only  E P S P s  
(exc i ta tory  p o s t s y n a p t i c  potent ia l ) ,  43 b o t h  E P S P s  and  
I P S P s  ( inhib i tory  p o s t s y n a p t i c  potent ia l ) ,  while in 14 
in te rneurones  only  I P S P s  could be evoked.  In  t he  in ter -  
neurone  of t he  F igure  there  is an E P S P  evoked  f rom low 
th resho ld  cu taneous  af ferents  of the  superficial  peronea l  
nerve  (SP). Supe r imposed  on the  E P S P ,  the re  is also a 
hype rpo la r i za t ion  evoked  f rom the  same nerve.  The  l a t t e r  
effect  is evoked  f rom the  F R A  (flexor reflex af ferents  = cu- 
t aneous  af ferents  and  h igh  th resho ld  muscle  and  jo in t  
afferents)  ; t he re  is a hype rpo la r i za t ion  f rom high  th resho ld  

muscle  a f fe ren ts  in the  lower records.  On recording wi th  
KC1 elect rodes ,  i t  was found  the re  is a reversa l  dur ing  
passage  of a hyperpo la r i z ing  cu r ren t  t h r o u g h  the  record-  
ing e lec t rode  and  hence  t h a t  the  hype rpo la r i za t ion  is an 
I P S P  and  no t  caused b y  remova l  of exc i ta t ion .  

I P S P s  f rom the  F R A  were evoked  in 22 in t e rneurones  
t h a t  received m o n o s y n a p t i c  or d i synap t i c  E P S P s  exclu- 
s ively  f rom cu taneous  nerves.  Volleys in the  F R A  also 
evoked  I P S P s  in 13 out  of 22 in t e rneurones  t h a t  received 
m o n o s y n a p t i c  exc i t a t ion  f rom group  I muscle  af ferents .  
I n  some in t e rneu rones  t he re  was ev idence  of mixed  exci-  
t a t o r y  and  inh ib i to ry  effects  f rom the  F R A ,  e i ther  w i t h  
oppos i te  effects  f rom di f ferent  nerves  or w i th  mixed  
effect  evoked  f rom the  same nerve.  O the r  in t e rneurones  
rece ived I P S P s  f rom the  F R A  b u t  no E P S P  f rom a n y  of 
t he  nerves  d issected.  I P S P s  are n o t  only  evoked  f rom 
the  F R A .  I n t e r n e u r o n e s  have  been  found  t h a t  receive 
I P S P s  f rom cu taneous  af ferents  b u t  no t  f rom h igh  
th re sho ld  muscle  afferents ,  and  in some in t e rneurones  we 
have  obse rved  d i synap t i c  I P S P s  evoked  f rom group  I 
muscle  afferents .  
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In  some exper imen t s  the  effect  f rom con t ra la te ra l  
nerves  was inves t iga ted  as well. i t  is of pa r t i cu la r  in te res t  
t h a t  in te rneurones  ac t iva t ed  f rom the  ipsi la teral  F R A  do 
receive I P S P s  from the  eon t ra la te ra l  F R A .  
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Intraccllular recording from an interneurone located at a depth of 
2.15 mm from the cord dorsum in L7. In each record the upper traces 
are intracellular. The lower traces were recorded after withdrawal of 
the microelectrode to a just extracellular position. Middle traces are 
from the L7 dorsal root entry zone. Upper records were taken sinnd- 
taneously at two sweep speeds. The superficial peroneal nerve (SP) 
is stimulated at a strength of 5 times threshold. The initial upward 
deflection (internal positivity) is an EPSP, which is followed by a 
large IPSP. Lower records, at the slower speed, show IPSPs evoked 
from high threshold muscle affcrents of the deep peroneal nerve (DP) 
and the nerves to semi membranosus and anterior biceps (SMAB). 
IPSPs were also evoked from the 5 other muscle nerves dissected, 
from the sural nerve and from the posterior joint nerve. Calibration 
refers to the nficroelectrode recording. All records consist of super- 

imposed traces. 

Al though  I P S P s  can be evoked in in te rneurones  f rom 
group  I muscle  af ferents  and  f rom low th resho ld  cu ta -  
neous  afferents ,  i t  is n o t e w o r t h y  t h a t  t h e y  are pre-  
d o m i n a n t l y  evoked  f rom the  F R A .  Prev ious  inves t iga-  
t ions  have  sugges ted  a complex  organ iza t ion  of the  p a t h -  
ways  f rom the  F R A  wi th  inh ib i to ry  in t e rac t ion  b e t w e e n  
d i f ferent  p a t h s  f rom these  af ferents  4. The p re sen t  resul ts  
show t h a t  p o s t s y n a p t i c  inh ib i t ion  in i n t e rneu rones  is an 
i m p o r t a n t  m e c h a n i s m  for in t e rac t ion  b e t w e e n  spinal  
pa thways .  

Rdsumd. L ' e n r e g i s t r e m e n t  int racel lula i re  de l 'ac t iv i t6  
des 81 in t e rneurons  Iocalisfs dans  la c o m e  post6r ienre  e t  
la r6gion in te rm6diare  de la mo~lle 4pin t , re  lombaire  a 6t6 
effectual chez des cha t s  sp inaux .  Dans  76% de ces in ter-  
neurons ,  on a t rouv6 des po ten t i e l s  p o s t s y n a p t i q u e s  in- 
h ib i t eurs  ( I I 'SP ' s ) ,  p rovoqu4s  le plus souven t  par  l ' ac t iva-  
t ion  des aff6rences des r6flexes de flexion, mats  aussi  des  
fibres aff4rentes  d 'or ig ine  cutan4e ~ seuil bas  et  du groupe  
I des  fibres musculaires .  
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T h e  I n f l u e n c e  of  E s t r o g e n s  on  S c o r b u t i c  B o n e  
L e s i o n s  in  G u i n e a - P i g s  

Introduction. Conjuga ted  equine es t rogen has  been used 
ex tens ive ly  in tile clinic as a h e m o s t a t i c  agen t  a l t hough  
the  exac t  m e c h a n i s m  of act ion is still  no t  clear. According 
to  some au thors  1,~ the  ground  subs tance  of t he  connec t ive  
t issue is t he  t a rge t  of the  es t rogen act ion.  The def ic ient  
g round  subs tance  fo rma t ion  in scorbut ic  guinea-pigs  has  
been  used as a model  for s t udy ing  th is  mechan i sm.  RONA 
and CHAPPEL 3 descr ibed  the  p ro tec t ive  ac t ion  of conju-  
ga ted  equine es t rogen  aga ins t  t he  ep iphysea l  bone  lesions 
in expe r imen ta l  scurvy.  Recent ly ,  i t  was sugges ted  4 t h a t  
a syn the t i c  es t rogen,  estr iol  sod ium succinate ,  has  a hemo-  
s ta t ic  ac t ion  s imilar  to t h a t  r epo r t ed  following the  use of 
equine estrogen.  I t  appea red  therefore  in te res t ing  to com- 
pare the  p ro tec t ive  effect  of con juga ted  equine es t rogen  
wi th  estriol  sod ium succina te  on scorbut ic  bone  lesions. 

Methods. 88 male  guinea-pigs  (400-550 g) - d iv ided  into 
3 groups - were m a i n t a i n e d  on an ascorbic acid def ic ient  
d ie t  (Nutr i t ional  Biochemicals ,  Cleveland,  Ohio) for 22 
days  while receiving the  following t r e a t m e n t :  (l) C o n t r o l -  
0.6 ml dist i l led wa te r ;  (2) 1 mg  estr iol  sod ium suceinate  in 
0.6 ml  disti l led wa te r ;  (3) 1 mg  con juga ted  equine estro-  
gen in 0.6 ml  dist i l led water .  Ten in t r ape r i t onea l  injec-  
t ions  were admin i s t e red  dur ing  the  e x p e r i m e n t a l  per iod 

( approx ima te ly  eve ry  second day). (Equal  doses were 
selected for b o t h  es t rogens  since they  are r e c o m m e n d e d  
clinically in the  same dose.) 

At  the  end  of the  e x p e r i m e n t  a u t o p s y  was pe r fo rmed  
and  b o t h  knee jo in ts  were t a k e n  and  fixed in Bouin ' s  
solution.  Af te r  decalc i f ica t ion the  sect ions  were  s ta ined  
wi th  H e ma t o x y l i n - e o s i n  and  Colloidal i ron stainsS. Some 
slides were  also s tud ied  af ter  to lu id ine  blue and  per iodic  
acid Schiff me thods .  

Results. Several  his tological  p a r a m e t e r s  were s tud ied  
and  the  resul ts  are p re sen ted  in the  Table.  The pa tho -  
logical changes  of scorbut ic  animals  were s imilar  to  those  
which  have  been  descr ibed  prev ious ly  3. Tile cont ro l  
guinea-pigs  exh ib i t ed  severe ep iphysea l  changes.  The 
jo in t s  and  per ia r t i cu la r  sof t  t issue were also involved  
(Figure 1). The  second group of guinea-pigs  on estriol 
sod ium succina te  showed changes  comparab le  to those  of 
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