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n e w b o r n  galagos h a v e  on ly  t h i n  fur  on  t he  b a c k  a n d  a 
ha i r less  belly.  T h e i r  i n su l a t i on  is v e r y  poor. N o t  u n t i l  
t h e  age of 3-4  weeks do b u s h b a b i e s  deve lop  dense  fur. 
Up  to  20 days  t h e r e  was  no  kil ld of b e h a v i o r a l  t h e r m o -  
r egu la t ion  and  t he  y o u n g  ones d e p e n d  on  t he  t h e r m a l  
p r o t e c t i o n  of t he i r  pa ren t s .  I m m e d i a t e l y  a f t e r  b r ing  ou t  
of t h e  nes t  box,  t he  r ec ta l  t e m p e r a t u r e  of t he  n e w b o r n  
b u s h b a b i e s  va r i ed  f rom 33.4 to 35.4~ a t  t he  11 th  d a y  i t  
r eached  36~ or a l i t t l e  more.  T he  rec ta l  t e m p e r a t u r e  
of t h e  adul t s ,  however ,  ~ ave rages  36.4 • 0.5~ du r ing  
re s t ing  period.  The  n e w b o r n  b u s h b a b y  has  on ly  a smal l  
r ange  of t e m p e r a t u r e  r.~gulation. W h e n  r e m o v e d  f rom 
t h e  ne s t  box ,  b o d y  t e m p e r a t u r e  d rops  d o w n  to  32~ 
w i t h i n  5 m i n  ( a m b i e n t  t e m p e r a t u r e  25 ~ Af te r  a cold 
exposure  of 30 ra in  (15~ a m b i e n t  t e m p e r a t u r e )  t h e  
n e w b o r n s  r eac t ed  w i t h  a decrease  in b o d y  t e m p e r a t u r e  
of 7 ~ a n d  sh ive r ing  was d i s t i nc t l y  not iced.  T he  m e t a -  
bolic r a t e  a t  t he  1st to  3rd d a y  was h i g h e r  t h a n  a t  t he  
d a y  of b i r th .  The  m e t a b o l i c  r eac t ion  to a m b i e n t  t e m -  
pe ra tu r e s  f rom 25 to  15 ~ is c lear ly  deve loped  : T he  max i -  
m u m  va lues  are b e t w e e n  5 a n d  6 ml  O~/g �9 h ;  th i s  is more  
t h a n  twice  t he  basa l  m e t a b o l i c  r a t e  m e a s u r e d  a t  30~ 
The  RQ-va lues  r eached  0.7-0.8 a n d  ind ica te  a s t rong  fa t  
me tabo l i sm.  D u r i n g  t he  fol lowing weeks,  t h e  m e t a b o l i c  
r eac t ions  decrease  a n d  a f t e r  15 weeks are r educed  b y  
50%. Th i s  is m a i n l y  caused  b y  t he  r educ t i on  of h e a t  flow 
in r e l a t i on  to  b o d y  w e i g h t  a n d  b y  increased  t h e r m a l  in- 
su la t ion .  Af t e r  140 days  the ,  m e t a b o l i c  r a t e  of t he  twins  
r eached  t he  level  of t he  adu l t s  (0.79 ml  O J g  �9 h, n e u t r a l  
t e m p e r a t u r e  zone 2 6 - 3 5 ~  is a b o u t  17% below 
the  va lue  ca lcu la ted  f rom t h e  KLEIBER 2 formula .  T h e  
dif ference of oxygen  c o n s u m p t i o n  b e t w e e n  a m b i e n t  t e m -  
p e r a t u r e s  of 25 a n d  20~ is s t rong ly  r educed  f rom t h e  
4 th  week. B o t h  ind ica te  a n  expans ion  of t h e  n e u t r a l  

t e m p e r a t u r e  zone in t he  d i rec t ion  of lower a m b i e n t  t e m -  
pe ra tu res .  Consider ing  on ly  t h e  m i n i m a l  me tabo l i c  va lues  
(30~ a m b i e n t  t e m p e r a t u r e )  a s t e a d y  decrease  f rom t h e  
5 th  d a y  (2.9 ml  O J g  �9 h) to  t he  140th  d a y  (0.7 ml  O2/g.  h) 
is not iced.  Compared  w i t h  t h e  KLEIBER 2 curve,  t he  
m i n i m a l  me tabo l i c  va lues  lie above  t he  cu rve  f rom the  
5 th  d a y  to  t h e  9 th  week;  t h e y  r each  a n d  r e m a i n  u n d e r  
t h e  cu rve  b e t w e e n  t he  10 th  a n d  l l t h  week  t i l l  t h e  level 
of t he  a d u l t s  is es tab l i shed .  

In sp i r e  of t h e  in tense  increase  of h e a t  p r o d u c t i o n  in 
t he  f i rs t  days  of life, t he  large n e w b o r n s  (body we igh t  of 
n e w b o r n s :  a d u l t  we igh t  = 1:12) are u n a b l e  to  compen-  
sa t e  t h e  h e a t  loss a t  a m b i e n t  t e m p e r a t u r e s  be twee n  
25-15~  as a consequence  b o d y  t e m p e r a t u r e  decreases.  
The  u n f a v o r a b l e  re la t ion  of su r f ace /vo lume  and  the  low 
t h e r m a l  i n s u l a t i o n  necess i t a te  4 weeks to  s tabi l ize  b o d y  
t e m p e r a t u r e .  The  i n t ens ive  h e a t  p r o d u c t i o n  of t he  y o u n g  
ones, wh ich  agrees w i t h  t h e  m a x i m u m  m e t a b o l i s m  of t he  
adu l t s  in  percen t ,  leads  to  t he  conclus ion  t h a t  t h e  t em-  
p e r a t u r e - r e g u l a t i n g  s y s t e m  a l r eady  opera tes  comple t e ly  
b u t  w i t h  insuf f ic ien t  c a p a c i t y  and  t h a t  i t  is deve loped  
in  a s imi la r  way  to t h a t  of h u m a n  n e w b o r n  in fan t s  3-6. 
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Summary. There  was IlO r e d u c t i o n  in t he  p u l m o n a r y  pressor  response  to  h y p o x i a  fol lowing i n h i b i t i o n  of p r o s t a g l a n d i n  
syn thes i s  in  r a t s  exposed  to chron ic  hypox ia .  A fall  in  lef t  v e n t r i c u l a r  w e i g h t  sugges ted  t h a t  sys temic  pressure  m a y  
h a v e  been  reduced  a f t e r  i n h i b i t i o n  of p r o s t a g l a n d i n  syn thes i s  in  n o r m o x i c  rats .  

A lveo la r  h y p o x i a  induces  p u l m o n a r y  vasocons t r i c t ion .  
I t  is n o t  k n o w n  w h e t h e r  t h e  r eac t i on  is a d i rec t  effect  of 
h y p o x i a  on  t he  va scu l a r  s m o o t h  muscle  or  if i t  r equi res  a 
chemica l  med ia to r .  Poss ible  m e d i a t o r s  inc lude  h i s t a m i n e ,  
no rep ineph r ine ,  a n d  5 - h y d r o x y t r y p t a m i n e .  I t  h a s  been  
p roposed  r e c e n t l y  b y  LILJESTRAND 2, PIPER a n d  VANE 3, 
a n d  SAID e t  al. ~ t h a t  p r o t a g l a n d i n s  (PG) also be  consid-  
ered. W e  h a v e  s h o w n  t h a t  P G ' s  do n o t  m e d i a t e  t he  pul -  
m o n a r y  pressor  response  to  h y p o x i a  in  acu te  s tud ies  
w i t h  t h e  a w a k e  calf, a n e s t h e t i z e d  dog, a n d  t h e  i so la ted  
per fused  r a t  lung,  a n d  t h e y  m a y  even  offer  p r o t e c t i o n  
aga in s t  it. This  s t u d y  e x a m i n e d  t h e  role P G ' s  in  t he  pul -  
m o n a r y  va scu l a r  response  to chron ic  hypox ia .  

Method. I n  t h e  expe r i m en t ,  25 female  Sp rague  D a w l e y  
r a t s  we igh ing  70 to  100 g were used.  T h e y  were d iv ided  
in to  4 g roups :  1. 4 ra ts ,  n o r m o x i c  a n d  u n t r e a t e d  (NN);  
2. 4 rats ,  n o r m o x i c  a n d  t r e a t e d  w i t h  m e c l o f e n a m a t e  
(NM) ; 3. 8 ra ts ,  ch ron ica l ly  hypox i c  a n d  u n t r e a t e d  (HN) ; 
4. 9 ra ts ,  ch ron ica l ly  h y p o x i e  a n d  t r e a t e d  w i t h  mec lofena-  
m a t e  (HM). 

Groups  NM a n d  H M  were in jec ted  w i t h  10 m g / k g  
m e c l o f e n a m a t e  i.p. twice  a d a y  in o rder  to  i n h i b i t  P G  
synthes i s .  Th i s  dose is in  excess of t h a t  requ i red  to  
m a i n t a i n  a p l a s m a  level  of m e c l o f e n a m a t e  suff ic ient  to  
i n h i b i t  P G  fo rma t ion .  I n d o m e t h a c i n  is a p p r o x i m a t e l y  20 
t i m e s  as  p o t e n t  as  asp i r in  in  i n h i b i t i n g  P G  syn thes i s  ill 
l ung  t i ssue  5. Mec lo fenama te  is cons idered  more  p o t e n t  
t h a t  i n d o m e t h a c i n  ~. 
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A t  the  beginning of the  exper iment ,  groups HM and 
H N  were placed in a hypobar ic  chamber  and brought  to a 
s imula ted  a l t i tude  of 3660 m (485 m m  Hg) and after  2 
days, to 4600 m (428 m m  Hg). 2 days later, t h e y  were 
raised to 5500 m (380 m m  Hg) where t h e y  remained  for 
the  res t  of the  s tudy.  They  were re turned  to Denve r  
pressure (635 m m  Hg  at  1600 m) for about  20 min twice 
each day  to pe rmi t  cleaning of the  cages and adminis t ra-  
t ion of meclofenamate  injections.  The  t empera tu re  of the  
chamber  was kep t  about  27 ~ and f requent  checks found 
the  level of CO 2 to be 0.01% or less. All the  rats  had  free 
access to  food and water ,  and fresh air was cons tan t ly  
c i rculat ing th rough  the  hypobar ic  chamber .  

Af te r  5 weeks under  these conditions,  each ra t  was 
anes thet ized  wi th  i.p. sod ium pentobarbi taI ,  the  t rachea  
cannulated,  and tile lungs fixed in situ wi th  3.4% gluteral-  
dehyde  f rom a height  of 20 cm. The lungs and hear t  were 
removed  and sections of the  lung were t aken  for histological  
examinat ion .  The medial  thickness of the  small  arteries 
(30-450 ~m diameter)  in the  lungs was measured.  The  
a t r ia  were careful ly removed  from the  ventr ic les  which 
were then  separated f rom each other,  the  sep tum (S) 
remaining  wi th  the  left  ventr ic le  (LV). The  r ight  ventr ic le  
(RV) was weighed separa te ly  from the  LV and  S. The  
rat io  LV + S / R V  was then  calculated.  A decrease in th is  
ra t io  indicates r ight  ven t r icu la r  hyper t rophy ,  p resumably  
secondary to increased pu lmona ry  ar ter ial  pressure. 
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Fig. 1. Meclofenamate does not alter the medial thickness response 
to chronic hypoxia. 
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Fig. 2. Meel0fenamate does not alter the right ventricular hyper- 
trophy response to chronic hypoxia. 

Statistics. The mean  and s tandard  error of the  mean  
are given for all  data.  Comparisons be tween groups are 
made  by  the  two-ta i led  unpaired t-test  and comparisons  
wi th in  groups by  the  paired t-test. Differences were con- 
sidered signif icant  when p < 0.05. 

Results. The  chronical ly  hypoxic  ra ts  showed a signifi- 
cant  increase in medial  thickness and r ight  ven t r icu la r  
h y p e r t r o p h y  (as measured by  the  rat io  LV + S/RV) 
when compared  to the  normoxic  rats.  However ,  as shown 
ill Figures  1 and 2, there  was no difference be tween  the  
t rea ted  and un t r ea t ed  rats.  

The  rats  a t  high all}rude showed a smaller  increase in 
weight  (mean increase + 1 1 3  g) t han  those outside the  
chamber  ( + 1 4 3  g). The  t rea ted  rats  a t  low a l t i tude  had 
signif icant ly lower lef t  ven t r icu la r  weights  (363 4- 7 mg) 
than  the  un t rea ted  group (435 4- 42 mg). When  corrected 
for ti le var ia t ion  in body  weight  (LV + S/BW),  this 
difference was still  s ignif icant  (Treated 1,88 4- 0.05 vs. 
Un t rea t ed  2.23 4- 0.08). There  was no difference be tween 
the  two groups a t  h igh al t i tude.  

Discussion. HEAWI~ et  al. ~ and ABRAHAM et  al. s exam-  
ined the  effect of the  same a l t i tude  a n d  dura t ion  of hypox ia  
on Wis ta r  rats. The rat io LV + S / R V  which t h e y  recorded 
(normoxic 4.5 and 4.3 and hypoxic  1.8 and 1.7), were 
similar  to  t he  combined normoxic,  3.4, and hypoxic ,  1.8, 
measurements  for t rea ted  and un t rea ted  groups in our 
s tudy.  The increase in % medial  thickness  which we 
observed (normoxic 4.3 and hypoxic  5.5) was similar  to 
t h a t  o f  HEATH et  a12 (3.4 and 4.3) bu t  less than  t h a t  
repor ted  by  ABRAHAM et  al. s (5.0 and 9.0). 

SAID et  al. 4 found t h a t  aspirin reduced the  pu lmona ry  
pressor  response to hypox ia  in the  isolated perfused ca t  
lung and t h a t  a PG-like substance was present  in the  
venous  eff luent  dur ing hypoxia .  He  concluded t h a t  PG ' s  
migh t  help to media te  t he  pressor response to hypoxia .  
I n  subsequent  exper iments  using indomethacin ,  he found 
t h a t  the  increag~e ~n PVIR during hypox ia  was not  reduced ~. 
In  similar  acute  expe r imen t s  in the  anesthet ized dog, we 
have  demonsl~ated t h a t  following inhibi t ion of PG 
synthesis  wi th  meclofenamate  or indomethacin ,  the  pres- 
sor response is ac tua l ly  augmen ted  10. 

tn  the  present  exper iments ,  in ra ts  t r ea ted  over  5 
weeks wi th  meclofenamate ,  there  was no evidence of a 
fall  in the  hypoxic  pu lmona ry  vasoconst r ic t ion as re- 
f lected by  changes ill r igh t  ven t r icu la r  weight  and pul- 
mona ry  ar ter iolar  medial  thickness.  Thus,  i t  is unl ikely 
t h a t  PG 's  media te  t he  acute  or chronic response of the  
pu lmona ry  vascu la ture  to hypoxia .  

In  the  normoxic  rats  in which P G  synthesis  was pre-  
vented ,  lef t  ven t r icu la r  weight  was reduced. In  rabbi ts  
t r ea ted  wi th  indomethac in  (10-20 mg/kg/day)  for 17 
days,  systemic ar ter ial  pressure was found to be e levated  
compared  to  un t r ea t ed  controls (lVIcGIFF 11). One explana-  
t ion for this  is t h a t  in rabbi ts  endogenous P G E  2 dilates 
the  renal  arteries. Inh ib i t ion  of PG synthesis  migh t  then  
lead to  renal  vasoconst r ic t ion and secondary  sys temic  
hyper tension.  In  the  rat ,  however ,  P G E  2 constr icts  the  
renal  arteries and remova l  of this effect migh t  be expected  
to  resul t  in renal  vasodi la ta t ion  and a fall in systemic 
ar ter ial  pressure. I t  m a y  be t h a t  the  reduct ion  in LV 
weight,  t h a t  we observed,  reflects such a fall in pressure. 
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