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cocaine,  no rcoca ine  a n d  pseudococa ine  in  r a t  b r a i n  were 
0.4, 0.6 a n d  0.2 h respec t ive ly ;  t h a t  in  p l a s m a  0.4, 0.5 
a n d  0.2 h respec t ive ly .  T he  b r a i n  to  p l a s m a  ra t ios  0.25, 
0.5, 1, 2, 4 h pos t - in j ec t ion  were as follows: cocaine 
15.9, 11.5, 7.9, 9.5, 5; norcoca ine  15.7, 10.6, 9.7, 10.9, 14; 
pseudococa ine  2.8, 4.7, 2.4, 1.4, 1.0 respect ive ly .  

T h i n  l aye r  c h r o m a t o g r a p h i c  e x p e r i m e n t s  on  b r a i n  
e x t r a c t s  (30 min)  of r a t s  in j ec ted  i.v. w i t h  norcoca ine  
p r o v i d e d  ev idence  for  t he  presence  of m a j o r  a m o u n t s  of 
no rcoca ine  (72%),  benzo lnorecgon ine  (24%) and  m i n o r  
a m o u n t s  of norecgon ine  (4%).  Benzoy lno recgon ine  has  
ear l ier  been  s h o w n  6 to  possess p o t e n t  s t i m u l a n t  a c t i v i t y  
i n t r a c i s t e r n a l l y  (i.c.) in t he  r a t  a n d  fo rmed  molecu la r  
comp lex  22 w i t h  Ca 2+. S imi la r  e x p e r i m e n t s  w i t h  pseudo-  
cocaine  p rov ided  ev idence  for t he  presence  in b r a i n  
of p seudonorcoca ine  (12%),  p seudobenzoy lno recgon ine  
(12%),  p seudobenzoy lecgon ine  (8%) and  pseudoecgon ine  
(minor  amoun t s )  as m e t abo l i t e s  of pseudococa ine  (66%).  

Our  p r e l i m i n a r y  s tud ies  on  t he  pha rmaco log ica l  a c t i v i t y  
of t he se  m e t a b o l i t e s  showed  t h a t  pseudoecgon ine  a n d  
pseudoecgon ine  m e t h y l  es ter  (1 m g  kg -1 i.c.) showed  no 
a c t i v i t y  in  t h e  ra t .  P seudobenzoy lecgon ine  a t  t h i s  dose 
p r o d u c e d  i n t e r m i t t e n t  convuls ions  l a s t ing  a p p r o x i m a t e l y  

15 see a n d  d e a t h  w i t h i n  10 ra in ;  lower doses 0.5 m g  kg-* 
(i.c.) p roduced  rap id  h e a r t  bea t ,  l a b o u r e d  b r e a t h i n g ,  
r u n n i n g  ac t iv i ty ,  sh iver ing ,  d i so r i en ta t ion ,  j e rk ing  a n d  
convu l s ions  4 min  pos t - in j ec t ion  l a s t ing  un t i l  d e a t h  30 
rain  la ter .  A 0.25 mg  kg -1 dose (i.e.) p roduced  s imi la r  
effects  w i t h o u t  mor t a l i t y .  Pseudococa ine  (0.5-1 m g  kg -~ 
i.c. ra ts)  p roduced  rap id  h e a r t  bea t ,  l a b o u r e d  b r e a t h i n g ,  
gasp ing  a n d  d e a t h  w i t h i n  1 ra in  and  lower doses p roduced  
s imi lar  effects w i t h o u t  m o r t a l i t y .  Norcoca ine  (i.v.) was  
a p p r o x i m a t e l y  2 to  3 t imes  more  p o t e n t  a s t i m u l a n t  as 
c o m p a r e d  to  cocaine. 

Th i s  s t u d y  d e m o n s t r a t e s  t h a t  N - d e m e t h y l a t i o n  a n d  
C~-epimerizat ion of cocaine lead to c o m p o u n d s  which  h a v e  
s ign i f i can t ly  d i f fe ren t  d i spos i t iona l  profi le  in t he  CNS,  
and  h a v e  more  p o t e n t  s t i m u l a n t  a c t i v i t y  as c o m p a r e d  to  
cocaine.  I n  add i t ion ,  some of t he  po la r  me tabo l i t e s  of 
norcoca ine  a n d  pseudococaine ,  e.g. benzoy lno recgon ine  
a n d  pseudobenzoy lecgon ine ,  possessed p o t e n t  s t i m u l a n t  
a c t i v i t y  i n t r ac i s t e rna l l y  in  t he  ra t .  

~ A. L. MISRA and S. J. MULE', Res. Commun. Chem. Path. Phar- 
mac. 11, 663 (1975). 
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Summary. The  i n c u b a t i o n  of r a b b i t  wh i t e  b lood cells w i t h  ricin, t he  toxic  p ro t e in  of cas to r  oil seeds, leads to  the  pro-  
duc t i on  of endogenous  pyrogens .  Th i s  i nduc t i on  can  be  i nh ib i t ed  b y  t he  an t ib io t i cs  a c t i n o m y c i n  D or cycloheximide.  
The  resu l t s  are discussed in t e r m s  of d i s t u rbed  cor t icos tero id-  a n d  Mg2+-levels. 

The  a u t h o r s  comple t e ly  agree  w i t h  t he  sugges t ion  t h a t  
all  of t he  k n o w n  pyrogen ic  subs t ances  cause  fever  on  a 
c o m m o n  basis ,  i.e., b y  t he  i n d u c t i o n  of t he  so-cal led 
' endogenous  or l eukocyt ic  p y r o g e n '  a-5 

Accord ing  to  t h i s  e x p e r i m e n t a l l y  s u p p o r t e d  hypo thes i s ,  
t h e  pyrogens ,  d u r i n g  a r e l a t ive ly  sho r t  per iod  of a few 
hours ,  a c t i v a t e  t h e  d i f fe ren t  ceils of t he  o rgan i sm.  These  
cells, m a i n l y  t he  leukocytes6,  v, t he  monocytesS,  a n d  t he  
K u p f f e r ' s  cells of t h e  liver% also release endogenous  
py rogens  in t he  so-called ' ea r ly '  and  ' l a t e '  phases  in to  
t he  b lood  s t ream.  D u r i n g  t h i s  process,  t h e  ceils show 
d i f fe ren t  me tabo l i c  changes ,  e.g., increased  oxygen  
c o n s u m p t i o n ,  c a r b o n  d ioxyde  p r o d u c t i o n  a n d  increased  
glyeolysis .  Th i s  endogenous l y  re leased py r ogen  induces  
fever  b y  ac t ing  on  t he  cen t r a l  ne r vous  s y s t e m  5. 

I t  h a s  been  e x p e r i m e n t a l l y  d e m o n s t r a t e d  a n d  accep ted  
t h a t ,  d u r i n g  t he  so-called ' ea r ly '  phase,  s y n t h e t i c  pro-  
cesses, m a i n l y  p ro t e i n  a n d  R N A  synthes i s ,  t ake  place% 
I n  v i t ro  these  ea r ly  processes  can  be i n h i b i t e d  b y  sub-  
s t ances  h a v i n g  a n  i n h i b i t o r y  effect  on p r o t e i n  synthes is ,  
for example ,  a c t i nom yc i n - D ,  cyc lohex imide  a n d  puro -  
myc ine  5, ~0, while  t h e  processes  of t he  ' l a te '  phase  are 
r e s i s t a n t  to  these  drugs.  

I n  r e c e n t  years  i t  h a s  b e e n  conv inc ing ly  s h o w n  t h a t  
r ic in  ha s  a powerfu l  pyrogen ic  effect  on  d i f fe ren t  an ima l s  1~. 
T h e  fever  caused  b y  r ic in  is v e r y  h i g h  a n d  of long d u r a t i o n  
in all  species, wh ich  is s imi la r  to  t he  fever  caused  b y  t he  
t r u e  b a c t e r i a l  p y r o g e n s  a. The re fo re  i t  is l ikely t h a t  r ic in  
also causes  fever  b y  t he  release of endogenous  p y r o g e n  
subs t ances .  I f  t h e  ' ea r ly '  phase  of py r ogen  release of t h e  
l eukocy te s  a c t i v a t e d  b y  r ic in  is i n h i b i t e d  b y  a c t i n o m y c i n -  
D or  a n o t h e r  d rug  w i t h  a s imi la r  effect, t h i s  will l end  

cons iderab le  s u p p o r t  to  th i s  possibi l i ty .  To inves t i ga t e  
th is ,  t h e  fol lowing e x p e r i m e n t s  were done.  

Materials and methods. All needles,  syr inges  a n d  solu- 
t ions  were steri le and  pyrogen-free .  L iv ing  whi t e  blood ceils 
were o b t a i n e d  u n d e r  s ter i le  cond i t i ons  f rom t h e  b lood  of 
h e a l t h y  r a b b i t s  b y  h e a r t  p u n c t u r e .  A t  t h e  t ime  of collec- 
t ion ,  10 I U / m l  h e p a r i n  was a d d e d  to  t h e  b lood  to  i n h i b i t  
c lot t ing.  This  q u a n t i t y  of h e p a r i n  ha s  no  effect  on t he  
endogenous  py rogen  p r o d u c t i o n  12. Af ter  25 m i n  of cen t r i -  
fuga t ion  (3000 rpm,  on  4~ t he  wh i t e  b lood cells were 
a sp i r a t ed  a w a y  careful ly  w i t h  a p i p e t t e  and  suspended  
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Table I. Elldogenous pyrogen inducing effect of ricin 

Treatment Maximum elevation of body temperature Significance 
(oc) 

Control 0.10 ~ 0.10 
Riein 1.10 i 0.15 P < 0.05 

Table II. Effect of actinomycin-D and cycloheximide on the endo- 
genous pyrogen inducing effect of ricin 

Treatment Maximum elevation of Significance 
body temperature (~ 

Control 0.15 ~: 0.10 -- 
Ricin 1.10 -c 0.10 P < 0.05 
Ricin + actinomycin-D 0.15 i 0.10 P > 0.10 
Ricin + cycloheximide 0.20 =k 0.05 P > 0.10 

in ice-cold modif ied  Hanks '  solut ion (KH~PO 4 1.568 g + 
NaC1 8.124 g + Dext rose  2.0 g + dest.  pyrogen-f ree  wa te r  
ad 1,000.0 ml). This process  was r epea t ed  twice and  
f inal ly the  cell n u m b e r  was counted  using the  s t and a rd  
H e m o c y t o m e t e r .  The final  cell suspension was made  so 
t h a t  its c o n t e n t  was 100 • 106 cells/ml. The cell suspension 
p repared  as above was a lways made  fresh before each 
exper iment .  The ricin was  dissolved also in modif ied 
Hanks '  solut ion in a concen t ra t ion  of 5 ~g/ml. For  the  
p roduc t ion  of endogenous  leukocyt ic  pyrogen,  1 ml  of th is  
solut ion was added  to the  incuba ted  suspension,  which  
suspension a lways had  a vo lume of 10 ml  which  gave the  
final  concen t ra t ion  of ricin to  be 0.5 vg/ml. /10-fold 
dilut ion.  

The drugs applied,  name ly  ac t inomyc in -D and  cyclo- 
heximide,  were pure  p repa ra t ions  ob ta ined  f rom Sigma, 
USA.  Their  solut ions as well as the  ricin solut ion were 
a lways f reshly  p repa red  before each exper iment .  The 
ac t inomyc in -D solut ion con ta ined  50 ~g/ml while the  
cyc loheximide  solut ion con ta ined  25 vg/ml.  Dur ing  the  
expe r imen t s  these  were added  to  the  final  cell suspension 
so t h a t  the i r  concen t ra t ion  was di luted 10 t imes.  

Production o/leukocytic pyrogen. 1 ml of the  leukocyt ic  
suspens ion  conta in ing  100 • 106 cells, was p ipe t t ed  into 
sterile cent r i fuge- tubes .  1.5 ml  sterile r abb i t  p lasma was 
added  9, and  t h e n  ricin and /o r  drug solut ion was added  
in 1:1 ml  volumes.  F ina l ly  modif ied  Hanks '  solut ion was 
added  to  make  the  final vo lume 10 ml. Dur ing  this  filling 
up 10 I U / m l  hepar in  was admin i s t e red  also. The tes t -  
tubes  p repa red  as above were placed in a shaking incu- 
ba to r  a t  37~ for 12 h. At  the  end of the  incubat ion ,  the  
suspens ion  was cent r i fuged at  3000 r p m  for 1 h a t  4~ 
and  por t ions  were cul tured  for the  presence  of micro- 
biological organisms.  Con tamina t ed  mater ia l  was dis- 
carded,  and sterile solut ions were s tored  at  4~ unt i l  
used (max imum 1-2 days).  

Induction o/ /ever. Male albino rabb i t s  of one breed,  
weighing 1500-2000 g were used. Dur ing  the  exper iment ,  
as well as 4 h before the  exper iment ,  tile animals  were 
given ne i ther  food nor  water .  30 rain before the  appli-  
ca t ion  of pyrogen,  tile b o d y  t e m p e r a t u r e  of the  animals  
was taken.  I m m e d i a t e l y  before the  pyrogen  inject ion,  t he  
b o d y  t e m p e r a t u r e  was t aken  again. I f  the  difference be- 
tween  the  2 readings  was g rea te r  t h a n  0.15 ~ the  an imal  

was disqualif ied.  E a c h  expe r imen t  was done on a mini-  
m u m  of 10 animals .  No animal  was used more  t h a n  once 
in any  2 days,  and af ter  3 expe r imen t s  all animals  were 
au tomat i ca l ly  discarded.  For  induc t ion  of fever,  9 ml  of 
solut ions conta in ing  leukocyt ic  pyrogen  were given i.v. 
Af te r  the  inject ion,  t he  b o d y  t e m p e r a t u r e  was t a k e n  every  
15 rain wi th  t he  he lp  of a the rmoelec t r i c  t he rmomete r ,  
(TRI-R,  USA) hav ing  an accuracy of 0.05~ The deter-  
mina t ion  took  place in the  rec tum,  8 cm from the  anus. 
A rise in t e m p e r a t u r e  of less t h a n  0.20 ~ was no t  consid- 
ered meaningful .  

Supplementary experiments, a) Considering t h a t  theo-  
re t ica l ly  i t  is possible t h a t  the  appl ied  drugs in some way  
d i rec t ly  inh ib i ted  the  endogenous  pyrogen,  s u p p l emen t a ry  
expe r imen t s  were carr ied out  to exclude th is  possibil i ty.  
To a solut ion conta in ing  endogenous  pyrogen  a l ready 
induced  by  ricin, ac t inomycin-D or cyc loheximide  was  
added  ill the  same concen t ra t ion  as previously.  Af ter  
24-48 h incuba t ion  a t  4~ no decrease was not iced  on 
the  pyrogenic  effect  of endogenous  pyrogen,  i.e., on the  
pe r fo rmed  endogenous  pyrogen  the  ae t inomyc in -D or 
cyc loheximide  had  no effect.  

b) Since i t  is possible t h a t  the  drugs employed  reduced 
endogenous  pyrogen  p roduc t ion  by  killing the  cells, a 
second series of s u p p l e m e n t a r y  expe r imen t s  were per-  
formed.  200 • 106 cells were incuba ted  wi th  a p roper  dose 
of ac t inomyc in -D  or cycloheximide,  for 6 h a t  37~ 
w i t h o u t  ricin. A t  the  ead  of the  incuba t ion  period,  the  
solut ion was centr i fuged.  The s u p e r n a t a n t  was discarded 
and  the  cells were washed  twice wi th  modif ied  Hanks '  
solution.  Af ter  r epea ted  cent r i fugat ion ,  100• cells 
were  incuba ted  wi th  ricin, while an o t h e r  100 • 106 ceils 
were  incuba ted  wi th  ricin, ac t inomyc in -D and  cyclo- 
heximide ,  respect ively .  This second incuba t ion  was 
carr ied out  in a way  similar to t h a t  used in the  main 
exper iment .  Those cells which,  dur ing  th is  second 
incubat ion ,  were  t r ea t ed  wi th  ac t inomyc in -D or wi th  
cyc loheximide  alone did no t  produce  endogenous  pyrogen,  
while  those  t r e a t ed  wi th  ricin only  p roduced  i t  w i thou t  
change.  

c) To exclude chemical  processes be tween  ricin and 
ac t inomyc in -D  or cycloheximide,  because  of which  ricin 
could have  lost  its endogenous  pyrogen  inducing effect, 
ricin and ac t inomycin-D,  as well as ricin and cyclohexi-  
mide  were incuba ted  toge the r  in the  doses descr ibed 
above  for 12 h a t  37~ w i t h o u t  add ing  cells. After  
incuba t ion  the  solut ion was dia lyzed for 48 h against  
pyrogen-f ree  dist i l led water .  Tile remain ing  nondia lyzable  
ricin was used for endogenous  pyrogen  product ion ,  in 
the  same m a n n e r  as in the  main  exper iment .  The ricin 
ma in t a ined  its pyrogen- induc ing  effect  which means  t h a t  
the re  no chemical  react ions  be tween  ricin and act ino- 
myc in -D  or cyc loheximide  which  could in terfere  wi th  
t he  pyrogenic  effect  of ricin. 

Results. The exper imen ta l  resul ts  were analyzed 
s ta t i s t ica l ly  w i th  the  help of S t u d e n t ' s  / - tes t  and are 
p resen ted  as follows: In  the  case of a typ ica l  febrile 
react ion,  a t e m p e r a t u r e  rise was not iceable  wi th  an 
average  value of 1.00~ The m a x i m u m  of th is  react ion 
was observed after  the  60th min f rom the  t ime  of 
inject ion.  The average dura t ion  of the  febrile react ion 
was  abou t  3 h (Tables I and II) .  

Discussion. On the  basis of the  expe r imen t s  it  is clear 
t h a t :  1. Ricin causes its pyrogenic  effect  via the  acti- 
va t ion  of the  so-called ' endogenous  or leukocyt ic  pyrogen ' .  
2. In  some o the r  exper iments ,  BALINT 11, 13 showed m a n y  
o the r  charac ter i s t ic  effects of ricin, which  effects  mus t  

la G. A. BALINT, Inaug. Ph.D. Thesis, Makerere University, Kampala 
1974. 
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be t a k e n  in to  cons idera t ion  in the  analysis  of t he  possible 
mechan i sms  of the  pyrogenic  effect  of ricin. Dur ing  ricin 
in tox ica t ion  the re  is an endogenous  cor t icosteroid  mobil i -  
zation.  The e levated  b lood-cor t icos tero id  leveN 4 can 
influence t h e  r ic in- induced fever  in m a n y  ways :  1. Unde r  
cer ta in  c i rcumstances  i t  can inh ib i t  or re ta rd  the  release 
of endogenous  py rogen ;  moreover  i t  can  produce  an 
an t ipyre t i c  effect  by  ac t ing  di rec t ly  on the  h y p o t h a l a -  
mus  15. 2. Among  the  cor t icos tero ids  released by  the  
adrenals  are subs tances  w i th  a 5-/%hydrogen of 3-e- 
h y d r o x y l  group.  Steroid  c o m p o u n d s  wi th  such a s t ruc tu re  
have  a pyrogenic  effect  on humansS,  t6. This  is a possi-  
bi l i ty  which  has  n o t  been  inves t iga ted  in th is  work.  

BALINT 17 has shown tha t ,  unde r  the  influence of 
ricin, t he  Mg 2+ c o n t e n t  of blood s ignif icant ly  decreases,  
while the  Ca 2+ con t en t  increases. The physiological  
Ca2+:Mg ~+ rat io  of t he  blood is t h u s  charac ter i s t ica l ly  
changed.  

~/[YtgRS e t  alfi  ,18, FE, LDBILRG e t  al .  19 showed a lmos t  
conclusively t h a t  in warm-b looded  animals  the  Na + : Ca 2+ 
balance  of the  h y p o t h a l a m u s  is responsible  for the  con- 
s t a n t  b o d y  t empera tu re .  According to  th is  s t a t emen t ,  the  
sh i f ted  Ca 2+ : Mg 2+ rat io,  as well as t he  the  e leva ted  Ca 2+ 
level, could have  an inh ib i to ry  effect  on the  ricin fever. 

This  hypo thes i s  is s t r eng thened  by  BALINT'S d a t a  (1965, 
unpubl ished)  t h a t  ricin has no pyrogenic  effect  on cold- 
b looded  animals ,  for example ,  on toads .  

L I N e t  al. 20 22 showed convincing  resul ts  to  the  effect  
t h a t  riein an tagon ized  the  process  of p ro te in - syn thes i s  in 
cells. Since it is also t rue  t h a t  dur ing  the  ear ly  p roduc t ion  
of endogenous  pyrogen,  p ro te in  syn thes i s  also takes  
place 9, it  seems very  likely t h a t  the  direct  inh ib i to ry  
effect  of ricin also prevai ls  in th is  s i tuat ion.  

14 G. A. BALINT, Toxicology 7, 329 (1973). 
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exp. Med. 107 353 (1955). 
16 A. KAPPAS and R. H. PA~ME~, Pharmae. Rev. 15, 123 (1963). 
17 G. A. BALINT, Med. Pharmac. exp. 77, 183 (1967). 
18 R. D. MYERS and W. L. VEALE, Science 170, 95 (1970). 
19 W. FELDBERO and P. N. SAXENA, J. Physiol., Lond. 211, 245 

(1970). 
20 j .  y.  LI~, K. Y, TSER~G, C. C. CHEN, L. T. LIrr and T.C. TusG, 

Cancer Res. 31, 921 (1971). 
~1 j .  y.  LIN, C. C. PAO, S. T. JtJ and T. C. Tvrca, Cancer Res. 32, 

943 (1972). 
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T h e  Effect of C o m b i n e d  Chronic  H y p o x i a  and N - E t h y l - N - N i t r o s o u r e a  on the Carot id  B o d i e s  of Rats  

P. LAIDLER and  J. M. KAY 1 

Department o] Pathology, University oJ Liverpool, P.O. Box ld7, Liverpool L69 3 B X  (England), 10 February 1976. 

Summary. We measured  the  carot id  b o d y  volume of ra ts  t r ea t ed  wi th  chronic hypox ia  alone and  chronic hypox ia  
t oge the r  wi th  a single neona ta l  inject ion of N-e thy l -N-n i t rosourea  (10 mg/kg).  All the  animals  so t r ea t ed  showed 
en la rgemen t  of the i r  carot id  bodies,  b u t  no carot id  b o d y  chemodec tomas  occurred.  

The carot id  b o d y  enlarges in man  2 and  animals  a 
exposed  to chronic  alveolar  hypoxia .  In  t he  ra t  th is  is 
often due to  a hyperp las ia  of the  t y p e  1 (chief) cells 4. 
Neoplasms  (chemodectomas)  of the  carot id  b o d y  are rare 
in people l iving a t  sea-level, bu t  the i r  incidence is grea t ly  
increased in individuals  born  and p e r m a n e n t l y  res iding 
at  h igh  a l t i tude  in the  Pe ruv ian  Andes  a. Such chemo-  
dec tomas  m a y  represen t  an ex t r eme  degree of hyperp las t i c  
response  of chemorecep to r  t issue to prolonged hypoxia .  
We inves t iga ted  th is  p rob lem by  s tudy ing  the  effects of 
chronic  hypox ia  combined  wi th  the  neuro t rop ic  carcino- 
gen N-e thy l -N-n i t rosourea  (ENU) on the  carot id  b o d y  
of the  rat .  The caro t id  b o d y  is of neural  cres t  embryonic  
der iva t ion  G. We wondered  if the  admin i s t r a t i on  of E N U  
would conver t  the  hypox ic  hyperp las ia  of the  carot id  
b o d y  type  1 ceils in to  neoplasia.  Accordingly,  we div ided 
110 newborn  Wis t a r  albino ra ts  of e i ther  sex into 4 
groups  (Table). Group I ra t s  were control  animals  and  
were no t  exposed  to  chronic  hypox ia  or given E N U .  
Animals  in groups  I I  and  IV  were given a single s.c. 
in ject ion of E N U  dissolved in acidified e thanol  a t  a dose 
of 10 mg/kg  wi th in  24 h of b i r th .  Af ter  weaning  a t  
a p p r o x i m a t e l y  21 days  of age, ra t s  in group IV were 
t r ans fe r red  to a hypoba r i c  chambe r  a t  a pressure  of 
460 m m  Hg  (equivalent  to  an a l t i tude  of 4300 m above 
sea-level) for the  r ema inde r  of the i r  lives. Ra t s  in Group 
I I I  were no t  given E N U ,  b u t  af ter  weaning  were t rans -  
ferred to  a hypobar i c  c h a m b e r  under  the  same condi t ions  
as ra t s  in Group IV. W h e n  a ra t  died the  carot id  bodies  
were examined  his tological ly and the i r  volume measured  
by  a po in t - coun t ing  m e t h o d  ~. 

No signif icant  difference was found be tween  the  mean  
combined  carot id  b o d y  volumes of the  2 groups of ra ts  
(I and I1) which  were no t  exposed  to  chronic hypoxia ,  so 
t h a t  it  is unl ikely t h a t  t r e a t m e n t  wi th  E N U  alone can 
induce carot id  b o d y  en largement .  Exposu re  to  chronic 
hypox ia  p roduced  s ignif icant  en la rgemen t  of the  carot id  
bodies.  Histological ly,  these  enlarged carot id  bodies 
showed the  capi l lary d i la ta t ion  and  increase in volume 
of t ype  I cells t h a t  have  been descr ibed before. None  of the  
carot id  bodies had  the  histological  appearance  of chemo- 
dectoma.  E N U  t r e a t m e n t  did no t  increase the  degree of 
carot id  b o d y  en la rgement  p roduced  by  chronic hypoxia .  
In  his s tudy  of h igh a l t i tude  hypox ia  and  ehemodectomas ,  
SALDANA 5 descr ibed 24 carot id  b o d y  neoplasms.  The 
smal les t  of these  was increased 10-fold as compared  wi th  
t he  mean  carot id  b o d y  weight  of people  born  and  living 
a t  high al t i tude.  None  of our chronical ly  hypoxic  ra ts  
showed such a degree of en l a rgemen t  of the i r  carot id  
bodies.  We  conclude t h a t  we were unable  to  s t imula te  
c h e m o d e c t o m a  fo rmat ion  in any  of our  rats.  Bo th  the  
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