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pyrogen,  a substance l ikely to be the  cause of a va r i e ty  of 
expe r imen ta l  and pathologic  fevers, when in jec ted  
d i rec t ly  into sensit ive areas of the  hypo tha l amus  st i l l  
causes fevers w i th  longer  la tencies  and dura t ions  5, v 

The  present  s tudy  doesn ' t  specif ical ly bear  on the  
quest ion of whether  f luc tuat ions  of sodium-calc ium ion 
balance wi th in  the  CNS p lay  a physiologic role in the rmo-  
regulation.  I t  does suggest  t h a t  the  changes in ca lc ium 
ion concent ra t ion  caused by  N a 2 E D T A  act  downs t ream 
from the  si te a t  which  pyrogens  ac t  since ace t aminophen  
and sodium sal icylate  in doses which effect ively  anta-  
gonize the  pyrogenic  act ions of endotox in  s and leukocyt ic  
pyrogen  in cats  a f t e r  e i ther  i.v. or  in t r aven t r i cu la r  admin-  
i s t ra t ion  9, lo, were ineffect ive  in an tagoniz ing  the  ac t ion  
of Na2EDTA.  An act ion downs t ream f rom the  t he rmos t a t  
is also indicated by  the  findings 8 t h a t  only  perfusions of 
the  poster ior  hypo tha l amus  w i t h v a r i e d  salt  concent ra t ions  
cons is tent ly  a l tered t empera tu re .  Perfusion of the  anter ior  
hypo tha lamus ,  a region which is c lear ly  invo lved  in 
normal  the rmoregu la t ion  and which is assumed to  be the  
s i te  of the  major  centra l  control  mechanisms  in models  of 
t empe ra tu r e  regula t ion xx produced inconsis tent  responses. 
I n  favor  of an  ac t ion  on the  the rmos ta t ,  however ,  is the  
observa t ion  t h a t  the  responses to  Na~EDTA appeared  to 
result  f rom coordinated  effector  a c t i v i t y  s imilar  to t h a t  
seen af ter  pyrogens  x2. Thus, shiver ing was present  dur ing  
the  deve lopmen t  of t he  h y p e r t h e r m i a  w i thou t  s ignif icant  
an tagon i sm by  hea t  loss mechanisms.  As the  peak  was 

reached, shiver ing was replaced by t achypnea  and 
pant ing .  

Al though  no t  s tudied extensively ,  N a , E D T A  seemed to 
differ  f rom pyrogens  which ac t  d i rec t ly  or indi rec t ly  on 
the  cent ra l  nervous  sys tem in tha t  no appa ren t  ceil ing to  
its effect  was reached when repea ted  inject ions  or  
infusions were made. Af ter  a m a x i m a l l y  pyrogenic  dose of 
bacter ia l  endotoxin  or s taphylococcal  en te ro tox in  is 
de termined,  increasing the  dose 50-100 t imes  does no t  
increase the  he ight  of the  fever  10. 

The  behaviora l  effects seen af ter  N a , E D T A  were 
considerably  dif ferent  f rom those repor ted  af ter  perfusion 
of the  ven t r icu la r  sys tem of cats  w i th  NaCt solutions for 
30 min  1 The  obvious  distress, sympa the t i c  a c t i v i t y  and 
exc i tab i l i ty  produced by  N a , E D T A  were no t  repor ted  
to occur wi th  the  perfusions, even  wi th  comparab le  
increases in t empera tu re .  However ,  longer  perfusions in 
t he  r abb i t  s did cause restlessness, s t ruggl ing and even  
convulsions.  Perhaps  longer  perfusions in the  ca t  would  
have  produced behav ior  more l ike t h a t  seen af ter  Na  n 
E D T A  13 

Conclusions. Chelat ion of ca lc ium ions by  N a z E D T A  
injected in t raven t r i cu la r ly  in unanes the t ized  cats  caused 
a hype r the rmic  response charac ter ized  by  a ve ry  rapid  
onset  and brief durat ion.  The response could be blocked 
by pen tobarb i t a l  anesthesia  bu t  not  by  the  ant ipyret ics ,  
ace taminophen  and sodium salicylate.  The  results  f avor  
an  act ion downs t ream f rom the  si te a t  which pyrogens  act.  
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Fig. 3. Responses of 6 cats to intraventricular injections of Na2EDTA 
and CaNa,EDTA. 

Rdsumd. La ch61ation des ions de calc ium par  I ' E D T A  
Na~ inject6 dans  le vent r icu le  c6r6bral des cha t s  non 
anesth6si6s a p rodui t  une r6action h y p e r t h e r m i q u e  carac- 
t6ris6e par  une ins ta l la t ion  rap ide  et  une dur6e br~ve. 
Cet te  r6act ion peu t  6tre bloqu6e par  l 'anesth6sie  au 
pentobarb i ta l ,  mais  non pas  par  les ant ipyr6t iques ,  le 
N-ac6ty l -paraaminoph6nol  ou le sa l icyla te  de sodium. 
Les r6sultats  ind iquen t  une ac t ion  plus t a rd ive  dans la 
chaine des 6v6nements  que  celle des pyrog~nes. 
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Electronmicroscope Studies of Crayfish Setae (Austropotamobius pallipes) 

Al though  the  setae of decapods are  conspicuous,  and 
occur  in grea t  profusion, l i t t le  is known of the i r  ana tomy.  
A s tudy  of the  setae present  on the  crayfish Austropota- 
mobius 7)allipes at  the  opt ical  level, failed to resolve some 
aspects  of the i r  a n a t o m y  1, par t icular ly  the  na tu re  of the  
se ta l  t ips  and ou tg rowths  of t he  setal  wall.  

The  presence of an  apical  pore on cer ta in  decapod setae 
has been suggested by  some authors  ~, bu t  never  figured. 
Stereoscan e lec t ronmicroscope studies on the  setae of A.  
pallipes show conclus ively  t h a t  an  apical  pore  is p resent  
(Figures  la ,  b and  c). The  exac t  posi t ion of the  pore 

differs f rom one seta  to  ano the r  bu t  has  a cons tan t  posi- 
t ion for a g iven  setal  var ie ty .  A great  va r i e ty  of apices 
occurred amongs t  the  different  setae (Figures l a -d ) ,  the  
pore rare ly  being t e rmina l  in posi t ion bu t  often set some- 
w a y  behind  the  t ip  (Figures l a  + c). None  of t he  m a n y  
and  var ied  ou tg rowths  f rom the  setal  wal l  appeared  to  
bear  pores, and no pores were de tec ted  over  the  shaf t  
surface. 

F igure  l a  shows the  apical  region of a serrate  seta  t aken  
f rom the  dac ty lopod i t e  of the  th i rd  maxil l iped,  no te  t he  
apical  pore jus t  behind the  smoo th ly  poin ted  t ip.  The  
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Fig. 1. The apices of some of the setae present on A. pallipes, a) 
x 1,300; b) x8,000; c) ×6,800; d) The apex of an acuminate seta, 

showing outgrouwths of the setal wall; x 2,400. e) Transverse section 
through a setobranch wall and its outgrowth ; × 20,000. f) Transverse 
section through the setules of a plumose seta; x 12,400. 

pos i t i on  of t h e  pore  is t h e  s ame  in o t h e r  s e r r a t e  se tae  t a k e n  
f rom o t h e r  p a r t s  of t h e  c rayf i sh .  I n  c o n t r a s t  t h e  ap ica l  
pores  of t h e  pap i l l a t e  se tae  I are  t e r m i n a l  in  pos i t ion ,  
r e l a t i ve ly  large, a n d  a c c o m p a n i e d  b y  c h a r a c t e r i s t i c  b l i n d  
e n d i n g  pap i l l ae  (Figure  lb ) .  These  se tae  fo rm dense  
f r inges  on  t h e  d i s t a l  m a r g i n s  of t h e  c o x o p o d i t e  a n d  bas i -  
pod i t e  of t h e  maxi l lae .  A consp icuous  pore  is also p r e s e n t  
on  t h e  sma l l  h e a v i l y  cu t i cu la r i zed  c o n a t e  se tae  f o u n d  in 
large  n u m b e r s  on  t h e  p r o x i m a l  p a r t s  of t h e  maxi l lu les ,  
maxi l lae ,  a n d  w a l k i n g  legs. E v e n  t h e  v e r y  h e a v i l y  cu t i -  
cu la r ized  c u s p i d a t e  se tae  of t h e  d a c t y l o p o d i t e  of t h e  
second max i l l i ped  bea r s  a n  ap ica l  pore  (Fig. lc) .  

All  t h e  long rod- l ike  se tae  of t h e  d a c t y l o p o d i t e  a n d  
p r o p o d i t e  of t h e  wa lk ing  legs h a v e  a clef t  apex  w i t h  a pore  
p r e s e n t  o n  t h e  s h o r t e r  b r a n c h .  T w o  se ta l  t y p e s  possess ing  
t e r m i n a l l y  p laced  pores  are  t h e  a c u m i n a t e  se tae  f o u n d  
over  t h e  genera l  b o d y  surface  a n d  t h e  m u l t i d e n t i c u l a t e  
t ypes  1 found  on  t h e  maxi l lu les  a n d  maxi l lae .  

T h e  va r ious  se tae  p r e s en t  on  A. pallipes can  be  classif ied 
on  t h e  bas i s  of t h e  o u t g r o w t h  t h a t  occur  on  t h e  se ta l  wal l  1 
I t  is  n o t  k n o w n  w h e t h e r  t he se  se r ra t ions ,  den t i c l e s  or  
se tu les  c o n t a i n  a d i v e r t i c u l u m  of t h e  lumen .  I t  h a s  been  
sugges ted  s t h a t  t h e  i n d i v i d u a l  b r a n c h e s  of se tae  ca r ry  
b r a n c h e s  of t h e  d e n d r i t e s  wh ich  i n n e r v a t e  t h e  setae.  
S t e r eoscan  e l ec t ronmic roscope  s tud ies  h a v e  s h o w n  c lear ly  
t h e  e x t e r n a l  ch a r ac t e r i s t i c s  of t he se  o u t g r o w t h s  (F igure  
ld) ,  b u t  in i t i a l  a t t e m p t s  a t  s ec t ion ing  t h e  se tae  h a v e  
p r o v e d  d i f f icu l t  owing  to  t h e i r  e x t r e m e  ha rdness .  How-  
ever  i t  is c lear  t h a t  in  some of t h e  se tae  t h e  o u t g r o w t h s  
a re  n o t  hol low (F igure  le)  whe reas  in  o t h e r s  such  as  t h e  
p l u mo s e  t y p e s  (F igure  10 t h e  se tu les  in  sec t ion  do  a p p e a r  
to  h a v e  a sugges t ion  of a d i v e r t i c u l u m .  E v e n  t h e  h i g h es t  
mag n i f i c a t i o n s  h o w e v e r  fai led to resolve t h e  real  n a t u r e  
of t h e  in te r ior .  

In  t r a n s v e r s e  sec t ion  al l  t h e  c r ay f i sh  se tae  seem to  b e  
b u i l t  o n  t h e  p l a n  of  a n  ou t e r  t h i n  layer ,  enc los ing  a m u c h  
wide r  "cort ical '  region.  Th i s  cor t i ca l  a rea  is i tself  differ-  
e n t i a t e d  i n to  a n  i nne r  r e l a t i v e l y  n a r r o w  l a m i n a t e d  a rea  
w h i c h  a b u t s  on  a t h i c k  t r ip le  l aye red  l u m e n  l ining.  

A l t h o u g h  d e n d r i t e s  are  k n o w n  to  pass  i n t o  t h e  l u m e n  
of some  d ecap o d  se tae  s i t  is n o t  k n o w n  h o w  far  t h e y  
p e n e t r a t e  or  h o w  t h e i r  e n d i n g s  a re  r e l a t ed  to  t h e  p resence  
of t h e  ap ica l  pore.  So fa r  no  o rgan ized  s t r u c t u r e s  h a v e  
b e e n  seen in t h e  d i s t a l  t h i r d  of t h e  l u m e n  of a n y  seta .  Some 
e l ec t ronmic roscope  sec t ions  of c r ay f i sh  se tae  t a k e n  nea r  
t h e  a p e x  sugges t  t h a t  in  fac t  o rgan i zed  s t r u c t u r e s  do  occur  
h i g h  u p  in t h e  l u m e n  of some  t y p e s  of c r ay f i sh  setae .  
F igure  2 shows c lus te rs  of m i c r o t u b u l e s  occur r ing  in t h e  
l u m e n  of a n  a c u m i n a t e  se t a  t a k e n  f rom t h e  t e l son  f r inge  
of A. pallipes. 

Zusammen/assung. E l e k t r o n e n -  bzw.  r a s t e r m i k r o s k o -  
p i sch  w u r d e n  die B o r s t e n  eines d e k a p o d e n  Krebses ,  
Austropotamobius pallipes, u n t e r s u c h t  u n d  fes tges te l l t ,  
d a b  alle t e r m i n a l  oder  s u b t e r m i n a l  e ine  0 f f n u n g  (Pore) 
aufwiesen.  
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Fig. 2. Transverse section through the lumen and its lining of an acu- 
minate seta showing the microtubules present; ?<61,000. 
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