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Po lychae te  egg masses anchored  to the  b o t t o m  of the  
soil were collected from the  brackish  wa te r  of Negombo 
lagoon, Negombo (Ceylon). PILLAI ~ had  ident i f ied these  
polychaetes  to be Marphysa borradailei (Negombo) and 
had  carried out  a detai led s t u d y  of the  sequent ia l  s tages 
of the i r  morphogenesis .  The embryos ,  as recognized to be 
a t  t he  early me ta t rochophore  stage by  compar ing  wi th  
PILLM'S figures, have  a brownish  or yellowish colour. 
W h e n  viewed under  the  microscope in full l ight,  t h e y  
showed a deep yellow or green na tura l  t int .  In  spi te  of th is  
t hey  could be s ta ined very  well wi th  neu t ra l  red af ter  
keeping for some t ime in a solut ion of neu t ra l  red added  
to the  petr i  dish wi th  brackish  water .  The s ta in ing  was 
pract ical ly  uniform (see a) bu t  a band  of red granules  
was seen to s t re tch  be tween  the  two eye spots,  a round  the  
pr imi t ive  m o u t h  and at  the  pos ter ior  region. This s t a in ing  
p a t t e r n  pers is ted up to the  late m e t a t r o c h o p h o r e  s tage (b) 
when a pair  of lashing setae had  appea red  on b o t h  sides. 

PILLAI ~ noted  t h a t  the  cilia are comple te ly  lost by  the  
t ime the  second pa rapod ium has three  jo in ted  setae  and  
t h a t  new parapodia  are added  successively be tween  the  

last  one formed and  the  anal  segment .  Some of these  later  
s tages were s tudied.  As soon as the  spec imen had  acquired 
a visible s ta in  t h e y  were t h r o w n  back  to  b rack i sh  water  
and  observed a f te r  3-4 h. The Figures  sum up the  results.  
Two sal ient  fea tures  are i m m e d i a t e l y  not iceable.  (1) The 
gut  region is in tense ly  s ta ined  up to  t he  th ree  pa rapod ia  
s tage (d) b u t  a t  t he  four  pa rapod ia l  s tage  (e) (with the  
f i f th  emerging) t he  s ta in  in the  gu t  region has  vanished.  
This  is comparab le  w i th  t he  progress ive  local izat ion 5 of 
s ta in  in t he  gu t  region of Lirnnaea e mb r y o s  which  was 
la ter  verif ied and  i t  was i ndub i t ab ly  shown  t h a t  a t  a later  
s tage  only  the  pos ter ior  p a r t  of t he  a l imen ta ry  s y s t e m 
re ta ins  the  s ta in  and  the  an te r ior  p a r t  loses i tL  (2) Sec- 
ondly,  there  is in tense  local izat ion of t h e  s ta in  a t  the 
bulges of the  pa rapod ia  a f te r  t h e y  appea r  and  jus t  
before  t h e y  appear .  The l a t t e r  po in t  is ev iden t  f rom (e) 
(fifth appear ing) .  

The obse rva t ions  were carr ied ou t  up to  the  e ight  para-  
podia  s tage and  the  above  r emarks  were found  to  be valid 
till t h e n  8 
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Different stages of Marphysa borradailei, a, b : whole region is stained. 
c, d, e: the stained region is shown by shading. 

Rdsumd. L ' a u t e u r  a ~tudi6 une espCce de polych~te de 
Ceylan par  des colorat ions  au rouge neut re .  La  couleur 
s ' accumule  uni formCment  dans  l ' e m b r y o n  au s t ade  mCta- 
t rocophore .  Apr~s l ' appa r i t ion  des parapodes ,  le condu i t  
a l imenta i re  est  f o r t emen t  teintC, mais  la couleur  s'Cva- 
noui t  d~s le s tade  des <~quatre-parapodes~>. La  couleur  est  
tou jours  localisCe dans  les pa r apodes  ar ronds ,  e t  se mon t r e  
d~j~ ~ leur  po in t  de ge rmina t ion  immCdia t emen t  a v a n t  
qu' i ls  fassent  saillie au dehors .  
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Effec t s  of  P r e s s o -  and  C h e m o c e p t i v e  C o m p o -  
n e n t s  of  the  Cat ' s  A o r t i c  N e r v e  on  S h a m  R a g e  

B e h a v i o u r  t 

I t  has  recent ly  been d e m o n s t r a t e d  t h a t  the  s h a m  rage 
behaviour  of the acute tha lamic  ca t  is under  the  inh ib i to ry  
control  of the  carot id  sinus pressoceptors  2, while it  is ex- 
cited by  chemocept ive  afferents  f rom the  carot id  bodies 3. 
In  order  to s tudy  whe the r  similar  act ions are also charac-  
terist ic of the  presso- and chemocept ive  afferents  coursing 
in the  aortic nerves, we have  resor ted  to  electrical s t imu-  
lat ion of these nerves.  As d e m o n s t r a t e d  by  DOUGLAS and  
SCI~AIJMAN~ 4, and later  conf i rmed by  us a, s t imula t ion  of 
an aort ic  nerve  wi th  pulses of increasing ampl i tude  or 
dura t ion  or f requency successively ac t iva tes  low th resho ld  
depressor  fibres, in te rmedia te  th reshold  pressor  f ibres and 
h igh  threshold  depressor  fibres. As the  exc i ta t ion  of t he  
in te rmedia te  componen t  is also associated wi th  the  ap-  
pearance  of hyperpnoea ,  this  group of fibres has been  in- 

t e rp re t ed  as composed  of chemocep t ive  afferents ,  while 
the  two  depressor  effects  have  been  ascr ibed  to  presso- 
sensi t ive fibres. 

Methods. Tile expe r imen t s  were carr ied ou t  in 14 acute 
t ha l amic  cats,  whose  bra in  was t r ansec t ed  jus t  in f ront  of 
the  an te r ior  pole of the  tha lamus .  The left  aor t ic  nerve 

1 This research has been sponsored jointly by the Aeronautical Sys- 
tems Division, ASD and the Office of Aerospace Research, OAR, 
through its European Office, Office of Aerospace Research, United 
States Air Force, under Contract No. AF 61 (052)-253, and by 
Consiglio Nazionale delle Ricerche. 
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3 E. BIZZI, A. LIBRETTI, A. MALLIANI, and A. ZANCHETTI, Amer. J. 
Physiol. 200, 9"23 (1961). 
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5 G. BaCCELLI, M. GUAZZl, A. LIBRETTI, and A. ZANCHETTI, Na- 
ture, in press. 



15. X ,  1963 B r e v i  e o n m n i c a z i o n i  - Br ie f  R e p o r t s  5 3 5  

was s e p a r a t e d  f rom the  vagus  t r u n k  a t  t he  neck  a n d  s t imu-  
l a t ed  w i t h  f ine b ipo l a r  s i lver  e lec t rodes  connec ted  to  a 
T e k t r o n i x  series 160 uni t .  As soon as t he  ef lect  of e t h e r  
a n a e s t h e s i a  was  d i s s ipa ted ,  s h a m  rage  b e h a v i o u r  was ob- 
served,  a n d  some r e p r e s e n t a t i v e  a u t o n o m i c  a n d  soma t i c  
p h e n o m e n a  were  r eco rded  on  a m u l t i e h a n n e l  ink -wr i t e r  
( B a t t a g l i a - R a n g o n i  M. 10). Ar t e r i a l  pressure  was measu red  
f rom a c a n n u l a t e d  f emora l  a r t e r y  b y  m e a n s  of a S a n b o r n  
d i f f e ren t i a l  t r a n s t o r m e r ,  a n d  r e s p i r a t i on  was t r a n s d u c e d  
b y  a c ry s t a l  capsu le  c o n n e c t e d  to  t h e  side a r m  of t he  
t r a c h e a l  cannu la .  G r a p h i c  ev idence  of t he  somat i c  dis- 
cha rges  para l le l ing  a u t o n o m i c  a c t i v i t y  in  s h a m  rage out-  
b u r s t s  was  o b t a i n e d  b y  l ead ing  t he  e lec t r ica l  a c t i v i t y  of 
one  or  more  muscles  of t h e  fore l imbs  a d e q u a t e l y  amplif ied.  

Results. S t i m u l a t i o n  of the  left  ao r t i c  n e r v e  was per-  
fo rmed  d u r i n g  p ro longed  per iods  of q u i e t n e s s  and  d u r i n g  
r e c u r r e n t  o u t b u r s t s  of rage  of t he  t h a l a m i c  p r e p a r a t i o n .  
Our  o b s e r v a t i o n s  are s u m m a r i z e d  in t he  Table .  W i t h  a 
b a c k g r o u n d  of qu i e t  behav iou r ,  low vo l t age  s h o r t  pulse  
s t i m u l a t i o n  a t  100 pulses  pe r  sec c o n s t a n t l y  i nduced  a 
s l igh t  h y p o t e n s i o n ,  f r e q u e n t l y  assoc ia ted  to  a t r a n s i e n t  
decrease  of r e s p i r a t o r y  m o v e m e n t s ;  no  o v e r t  c h a n g e  in 
b e h a v i o u r  occurred .  These  were the  t h r e s h o l d  effects  of  
aor t i c  s t imu la t i on .  E v e n  a m o d e r a t e  increase  in e i t h e r  
the  pulse a m p l i t u d e  or d u r a t i o n  (e.g. f rom 1 to 2-3  V, or 
f rom 0.01 to 0 .02-0.03 msec) b r o u g h t  fo r th  a d r a m a t i c  
change  in t h e  ref lex response  : i n s t e ad  of h y p o t e n s i o n  a n d  
hypopnoea ,  t he  s t imu lus  i m m e d i a t e l y  e l ic i ted m a r k e d  

Pressor ,  respirator?,,  and  b e h a v i o u r a l  effects  of l e f t  ao r t i c  s t i i n u l a t i o n  
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R e p e t i t i o n  r a t e  of  s t i m u l a t i n g  p u l s e s  was  c o n s t a n t l y  lO0/sec;  d u r a t i o n  a n d  a m p l i t u d e  o f  each  pu l se  is i~Idicated in t h e  T a b l e .  0 i n d i c a t e s  n o  
e f fec t ;  ( ) decrease  of  b l o o d  p res su re  (BP)  or  r e s p i r a t i o n  (R)j  or  i n h i b i t i o n  of  s h a m  rage  ( S R ) ;  ( I ) i nc rease  o f  B P  or  R,  or  e x c i t a t i o n  of  S R  
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h y p e r p n o e a  c u l m i n a t i n g  in a p a t t e r n e d  rage  r eac t i on  w i t h  
more  hype rpnoea ,  b lood pressure  rise, mydr i a s i s  a n d  
s t rugg l ing  m o v e m e n t s .  A n y  f u r t h e r  increase  in t he  s t imu-  
lus s t r e n g t h  did  no t  change  t he  t y p e  of response ,  e x c e p t  
for t he  fac t  t h a t  the  rage  o u t b u r s t s  could  i m m e d i a t e l y  
follow the  beg inn ing  of the  s t i m u l a t i o n  a n d  t h a t  t he  
h y p e r t e n s i v e  fi t  was of ten  p receded  b y  a n  in i t i a l  p ressure  
fall (Figure B). 

W h e n  pe r fo rmed  d u r i n g  r ecu r r i ng  o u t b u r s t s  of rage, 
t h r e sho ld  s t imul i ,  bes ides  t he  m o d e r a t e  decrease  in b lood 
pressure  a n d  r e sp i r a t i on  a p p a r e n t  d u r i n g  per iods  of quie t ,  
could d r a m a t i c a l l y  b lock  all s om a t i c  a n d  a u t o n o m i c  m a n i -  
fes ta t ions  of the  s p o n t a n e o u s  rage  fi ts (Figure  A). Th i s  
b lockade  could  las t  for the  whole  per iod  of s t imu lus  appl i -  
ca t ion ,  a n g r y  b e h a v i o u r  be ing  r e s u m e d  a t  t h e  end  of 
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Figure B 

Shift from inhibition (A) to excitation (B) of sham rage behaviour 
when pulse duration is lengthened from 0.01 to 0.05 msec. All other 
parameters of left aortic nerve stinlulation (100/see, 1 V) are the 
same. BP, arterial pressure; R, respiration; EMG, eleetronlyogram of 

the left triceps brachii. 

s t imu la t i on .  However ,  w h e n  e i t h e r  aor t ic  s t i m u l a t i o n  was 
p ro longed  b e y o n d  1 min ,  or t he  p r e p a r a t i o n  was v e r y  
ac t ive ,  rage  o u t b u r s t s  could occas iona l ly  r e a p p e a r  before  
n e r v e  e x c i t a t i o n  was s topped .  Here  again,  s l igh t  increase  
in e i t he r  a m p l i t u d e  or  d u r a t i o n  of t he  s t i m u l a t i n g  pulses  
c h a n g e d  t h e  i n h i b i t o r y  in to  an  e x c i t a t o r y  effect,  t h e  re- 
cu r r ing  rage  b e h a v i o u r  be ing  m a r k e d l y  in tens i f ied  b o t h  in 
f r e q u e n c y  a n d  s t r e n g t h .  F u r t h e r  increase  in t he  s t imu-  
l a t i ng  p a r a m e t e r s  could  on ly  e x a g g e r a t e  t he  e x c i t a t o r y  
response.  

I t  is conc luded  t h a t  b o t h  t h e  i n h i b i t i o n  a n d  t he  exc i ta -  
t i on  of s h a m  rage  b e h a v i o u r  i nduced  b y  n a t u r a l  s t imu la -  
t i on  of p ressoeep tors  and,  respec t ive ly ,  of c h e m o e e p t o r s  
in  t he  ca ro t id  s inus  region can  be dup l i ca t ed  b y  e lect r ica l  
s t i m u l a t i o n  of two  groups  of low- a n d  i n t e r m e d i a t e  
t h r e s h o l d  f ibres  in  t he  aor t i c  nerve ,  p r e s u m a b l y  r e p r e s e n t -  
ing presso- a n d  c h e m o c e p t i v e  a f fe ren t s  f rom the  aor t i c  
region.  B r i n g i n g  in to  ac t ion  a t h i r d  g roup  of h i g h e r  
t h r e s h o l d  fibres,  supposed ly  p ressocep t ive  in na tu r e ,  is 
fol lowed b y  a n  e x c i t a t o r y  effect,  w h i c h  does n o t  differ  
f rom t h a t  c o n s e q u e n t  u p o n  s t i m u l a t i o n  of the  i n t e r m e -  
d i a t e  t h r e s h o l d  ' c h e m o e e p t i v e '  f ibres.  However ,  i t  c a n n o t  
be ru led  ou t  t h a t  th i s  h i g h  t h r e s h o l d  c o m p o n e n t  is en- 
dowed w i t h  some i n h i b i t o r y  ac t ion  u p o n  t he  d i encepha l i c  
m e c h a n i s m s  of rage,  as is the  case for t h e  low t h r e s h o l d  
fibres,  if i t  is a s s u m e d  t h a t  th i s  i n h i b i t o r y  ac t ion  be com- 
p le te ly  o v e r w h e l m e d  by  t he  e x c i t a t o r y  effect  of t he  s imul-  
t a n e o u s l y  a c t i v a t e d  i n t e r m e d i a t e  t h r e s h o l d  fibres. Th i s  
conc lus ion  is s u p p o r t e d  b y  a s imi la r  concea l ing  of t he  in-  
h i b i t o r y  ac t ion  of low t h r e s h o l d  afferents ,  as t he  in te r -  
m e d i a t e  t h r e s h o l d  c o m p o n e n t  is exci ted .  The  i n t e n s i t y  of 
t h e  r e s p i r a t o r y  a n d  pressor  r eac t ions  i nduced  b y  t h e  
l a t t e r  f ibres  in  t h e  t h a l a m i c  a n i m a l  also s u p p o r t s  t h e  
op in ion  t h a t  t he  c e n t r a l  e x c i t a t o r y  s t a t e  of t h e  t h a l a m i c  
p r e p a r a t i o n  favours  a n y  k i n d  of e x c i t a t o r y  a f f e r en t  in-  
flow. 

Riassunto. La  s t imolaz ione  e l e t t r i ca  delle f ibre  ao r t i che  
a pitl b a s s a  soglia, p r e s u m i b i l m e n t e  d ' o r ig ine  p ressoce t -  
t i va ,  6 capace  d ' i n ib i r e  t u t t e  le man i f e s t az ion i  s o m a t i c h e  e 
v iscera l i  d e l l ' a t t i v i t a  di r a b b i a  del g a t t o  t a l a m i c o  acuto .  
U n o  s t imolo  maggiore ,  ecc i t ando  u n  a l t ro  g r u p p o  di fibre,  
p r o b a b i l m e n t e  di t ipo  c h e m o c e t t i v o ,  m a s c h e r a  ques to  ef- 
f e t t o  in ib i tor io ,  p o r t a n d o  al la  luce in sua  vece  u n a  for te  
a t t i v a z i o n e  del c o m p o r t a m e n t o  di r a b b i a .  

G. BACCELLI, M. GUAZZI, 
A. LIBRETTI, a n d  A. ZANCHETTI 

Istituto di -Patologia 3tedica, Universit~ di Siena (Italy), 
March 20, 1963. 

Zuchtversuche mit geschlechtskonvertierten 
Krallenfrdschen (Xenopus  laevis) l 

Wiih rend  es schon  li ingere Zei t  b e k a n n t  war ,  dass  gene-  
t i seh  m~nn l i che  L a r v e n  des Kra l l en f rosches  schon  d u r c h  
kleine G a b e n  yon  6s t rogenen  H o r m o n e n  v e r a n l a s s t  wer-  
den  sich weibl ich zu differenzieren,  w a r  eine u m g e k e h r t e  
K o n v e r s i o n  yon  weibl ichen L a r v e n  n i c h t  m6gl ich.  Aller-  
d ings  e rzeugt  die pro longier te  B e h a n d l u n g  m i t  a n d r o g e n e n  
S te ro iden  eine E n t w i c k l u n g  der  mi inn l i chen  Sekund~rge -  
s c h l e c h t s m e r k m a l e  einschl iessl ich des K o p u l a t i o n s t r i e b e s  ; 
j e d o c h  die Ke imdr t i sen  werden  u n d  b le iben  s te t s  O v a r i e n  ~. 

N u n  is t  es uns  abe r  ge lungen  d u r c h  E i n p f l a n z u n g  v o n  
j u v e n i l e n  H o d e n  z u n ~ c h s t  die K e i m d r i i s e n e n t w i c k l u n g  
der  L a r v e n  e n t s c h i e d e n  zu h e m m e n .  ~¥enn  d a n n  n a c h  E n t -  
f e r n u n g  des I m p l a n t a t s  in  e t w a  e in j~hr igen  F r d s c h c h e n  
die noch  v o r h a n d e n e n  a u t o c h t h o n e n  R u d i m e n t e  s ich kom-  
pensa to r i s ch  vergrdssern ,  k o m m t  es vor ,  dass  gene t i sch  
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