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t i m e  a f te r  t h e  in jec t ion  of label led  chyle  a t  zero t ime.  
The  t u r n - o v e r  t ime  of p l a s m a  t r ig lycer ides  was ca lcu la ted  
to be  17.3 Jz 2.7 min .  T he  c o n c e n t r a t i o n  of p l a s m a  
t r ig lycer ides  is 3.7 ~= 0.2 tzmoles t r ig lycer ide  pe r  ml  
p lasma.  The  p l a s m a  v o l u m e  is 4.3 ~= 0.3 ml  pe r  100 g 
body  weight .  The  t u r n - o v e r  r a t e  of p l a s m a  t r ig lycer ides  
was c o m p u t e d  to be  2.8 =~ 0.7 vmoles  t r ig lycer ides  pe r  
min.  The  in jec ted  chyle  c o n t a i n e d  a b o u t  2 ~moles 
t r ig lycer ide  per  animal .  

Discussion. The  e s t i m a t i o n  of t h e  t u r n - o v e r  r a t e  of 
p l a s m a  t r ig lycer ides  b y  t he  t r ace r  t e c h n i q u e  is based  
u p o n  t he  fol lowing a s s u m p t i o n s :  first ,  t h a t  t he  p l a s m a  
t r ig lycer ides  are r ega rded  as a h o m o g e n o u s  me tabo l i c  
pool, second,  t h a t  t he  t u r n - o v e r  of t he  label led  chyle  
t r ig lycer ide  is r e p r e s e n t a t i v e  of t h e  en t i r e  p l a s m a  t r i -  
glycer ide f rac t ion.  These  a s s u m p t i o n s  are sure ly  no t  
s t r i c t ly  correct ,  b u t  are  in  accordance  w i t h  t h e  resu l t s  
o b t a i n e d  b y  o the r  i nves t iga to r s  s-~~ 

W e  e s t i m a t e d  t he  t u r n - o v e r  r a t e  of p l a s m a  t r ig lycer ides  
of p r e g n a n t  r a t s  to  be  2.8 vmoles  t r ig lycer ide  pe r  ra in  
pe r  300 g b o d y  weight .  I n  n o n - p r e g n a n t  r a t s  t h e  va lues  
for t he  t u r n - o v e r  r a t e  of p l a s m a  t r ig lycer ides  r ange  f rom 
0.5 (FIAIJBE 6) tO 0.9 (BAKER s) to  2.1 (LAURELL 9) tO 3.5 
(BELFRAGE~); t he  d a t a  are  expressed  as ~xmotes t r i -  
g lycer ide pe r  m in  s t a n d a r d i z e d  to 300 g body  weight .  

I f  we compare  these  da ta ,  we see t h a t  t he  r a t e  for 
p r e g n a n t  r a t s  exceeds t he  r a t e s  for n o n - p r e g n a n t  rats ,  
excep t  t he  r a t e  d e t e r m i n e d  b y  BELFRAGE 7, wh ich  is 
s l ight ly  higher :  W e  m u s t  consider ,  however ,  t h a t  t he  
r a t e  d e t e r m i n e d  b y  BELFRAGE represen t s  t he  m a x i m a l  
r e m o v i n g  c a p a c i t y  of p l a s m a  t r iglycer ides ,  a n d  t h a t  th i s  
r a t e  was found  u n d e r  u n s t e a d y  s t a t e  condi t ions ,  because  
124 m g  chy lomic ron  l ip id  was in jected.  The  in jec t ion  of 
such  a n  a m o u n t  of t r ig lycer ides  increased  t he  pool  b y  
more  t h a n  one m a g n i t u d e  of order!  

I t  seemed to  us, therefore ,  t h a t  a fall  ( compared  w i t h  
n o n - p r e g n a n t  ra ts)  in  t h e  r a t e  of p l a s m a  t r ig lycer ide  

r emova l  f rom the  c i rcu la t ion  could no t  exp la in  t he  
h y p e r t r i g l y c e r i d a e m i a  of p r e g n a n c y .  Our  resu l t s  s u p p o r t  
t he  h y p o t h e s i s  of NAISMITH 11 a n d  RICHARDSON 1 t h a t  a 
rise in hepa t i c  I ipogenesis  is respons ib le  for  t he  h y p e r -  
t r i g lyce r idaemia  of p r e g n a n c y  

Zusammen/assu~zg. Die U m s a t z r a t e  der  P l a s m a t r i -  
glycer ide tr/~chtiger R a t t e n  betr~tgt 2,8 ~Mol /min/300  g 
K6rpergewich t .  Da  die U m s a t z r a t e  n i c h t t r g c h t i g e r  Tiere  
k le iner  ist, sp rechen  die Be funde  gegen eine S t 6 r u n g  des 
A b b a u e s  der  P l a sma t r i g lyce r ide  wg~hrend der  Gravidit~it .  
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R e s p i r a t o r y  A l k a l o s i s  i n  a P a n t i n g  L i z a r d  (Sauromalus obesus) 
W h e n  t h e  dese r t  l i za rd  Sauromalus obesus is exposed to  

t e m p e r a t u r e s  be tw een  43~ a n d  45~ r e s p i r a t o r y  
v e n t i l a t i o n  a n d  r e s p i r a t o r y  e v a p o r a t i v e  w a t e r  loss in- 
crease d r a m a t i c a l l y  1. This  r e s p i r a t o r y  response  appear s  to  
be  t h e r m o r e g u l a t o r y  (pant ing)  a n d  is a p p a r e n t l y  m e d i a t e d  
b y  b o t h  pe r iphe ra l  a n d  cen t r a l  c o m p o n e n t s  of t he  ner-  
vous  sys t em 2. The  increase  in e v a p o r a t i v e  cooling d u r i n g  
p a n f i n g  is suff ic ient  to  keep  deep b o d y  t e m p e r a t u r e  and  
b r a i n  t e m p e r a t u r e  be low a n  a m b i e n t  t e m p e r a t u r e  of 45 ~ 
for e x t e n d e d  per iods  of t i m e  a n d  ha s  a g rea te r  cool ing 
effect  on  t he  b r a i n  t h a n  on  t h e  r e m a i n d e r  of t h e  bodya.  

The  v e n t i l a t i o n  necessary  to s u p p o r t  such  s ign i f ican t  
e v a p o r a t i v e  cooling is g rea te r  t h a n  t h a t  requ i red  to 
sa t i s fy  me tabo l i c  d e m a n d s  for oxygen.  If  t he  a d d i t i o n a l  
v e n t i l a t i o n  passes  ove r  t h e  gas exchange  surface  of t he  
lungs, a r e d u c t i o n  in t he  Pco2 of t he  b lood  should  occur, 
r e su l t ing  in r e sp i r a t o r y  alkalosis.  This  s i t u a t i o n  is com- 
p l i ca ted  b y  t he  fac t  t h a t  l izards,  as well  as o the r  poiki-  
lo therms ,  r egu la te  pI-I a t  a t e m p e r a t u r e - d e p e n d e n t  set  
po in t .  I t  appea r s  t h a t  t h e y  regu la te  t ow ar ds  a c o n s t a n t  
a lka l in i ty  w i t h  respec t  to  t he  n e u t r a l  p o i n t  of w a t e r  
wh ich  changes  w i t h  t e m p e r a t u r e  4-11. The  pu rpose  of t h i s  
no te  is to  e s t ab l i sh  w h e t h e r  t he  d r ive  for t e m p e r a t u r e  
r egu la t ion  t h r o u g h  e v a p o r a t i v e  cooling or t he  m a i n t e n a n c e  
of ac id-base  ba l ance  is t he  d o m i n a n t  r egu la to ry  m e c h a n i s m  
d u r i n g  p a r t i n g  in  t he  deser t  l izard  Sauromalus obesus. 

Materials and methods. The  a n i m a l s  employed  in these  
e x p e r i m e n t s  were two  spec imens  of a g roup  of l i zards  
w h i c h  h a d  been  p rev ious ly  used to  e s t ab l i sh  t he  non-  
p a n t i n g  r e l a t i onsh ip  be tween  p H  a n d  Poe2 of ca ro t id  
b lood  a n d  b o d y  t e m p e r a t u r e  n .  P o l y e t h y l e n e  ca the t e r s  
were inse r t ed  in to  t he  r i g h t  ca ro t id  a r t e r y  a n d  t h e  
an ima l s  were m a i n t a i n e d  a t  40~ for 3 days.  Caro t id  
b lood  was col lected in  hepa r in i zed  cap i l l a ry  t u b e s  
d i r ec t ly  f rom t h e  ca the te r .  Caro t id  b lood  Peo ,  a n d  p H  

1 t~. C. CRAWFORD JR. and G. I(AMPE, Am. J. Physiol. 220, 1256 
(1971). 
]~. C. CRAW]FORD JR. and B. J. BARBER, Am. J. Physiol., 226, 569 
(1974). 

a E. C. CRAW~ORD JR., Science 777, 431 (1972). 
4 E. D. ROBIN, Nature, Lend. 795, 249 (1962). 

V. A. TUCKER, J. exp. Biol. 44, 77 (1969). 
6 B. J. HOWELL, F. W. BAUMGARDNER, K. BONDI and H. RAHN, 

Am. J. Physiol. 218, 600 (1970). 
7 S. C. WOOD and W. R. MOBERLY, Respir. Physiol. 70, 20 (1970). 
s B. J. HOWELL, I). GOOD:FELLOW, I-]. RAtlN and C. HEEREID, 

Physiologist 15, 175 (1972). 
o R. B. REEVES, Respir. Physiol, 7g, 219 (1972). 

10 j .  p .  TRUCHO% Respir. Physiol. 77, 11 (1973). 
11 ]~. C. CRAWFORD JR. and R. N. GATZ, Comp. Biochem. PhysioL 

d7A, 529 (1974). 



15.6. 1974 Speeialia 639 

were immediately determined with Radiometer micro- 
electrodes. The animals were then quickly transferred to 
a regulated temperature cabinet at 44~ After 4 h of 
panting, blood was again collected from the carotid 
catheter and p i t  and Pco2 measured immediately. 

Results. Figure 1 shows the relationship between 
arterial Peo2 and body temperature (solid line) in Sauro- 
malus obesus at non-pallting temperatures. By extrapola- 
tion (dotted line), one would predict the Pco2 to be  about 
45 �9 in an animal not panting at a body temperature 
of 44~ The actual Pco2 of the panting lizards at 44~ 
ranged between 18 and 20 torr (closed circles in Figure 1). 
The Peo2 of these same animals not panting at a body 
temperature of 40~ ranged between 37 and 41 �9 
Similarly, the extrapolation of the non-panting relation- 
ship (dotted line Figure 2) to a body temperature of 44 ~ 
predicts a pH of 7.06. The carotid pH of panting animals 
ranged between 7.29 and 7.36 (closed circles in Figure 2). 
The pH was between 7.15 and 7.17 in animals not panting 
at a body temperature of 40 ~ 

Discussion. When the body temperature of the turtle 
Pseudemys scripta elegans and the lizard Iguana iguana is 
increased, the ratio of respiratory minute volume to 
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Fig. 1. The Pc% of carotid blood of 2 specimens of Sauromalus obesus. 
The solid line represents the relationship between Pco 2 and body 
temperature n. Open circles are Pc% at 40~ and not panting; 
closed circles are Pco 2 at 44~ after 4 h of panting. 

Z~ 

ZE 

~ 7.4 

v 
O 

Z0 

0 

~ 8  

10 20 10 10 50~ 
Temperature 

Fig. 2. The pH of carotid blood of 2 specimens of Sauromalus obesus. 
The solid line represents the relationship between pH and body 
temperature 1*. Open circles are pH at 40~ and not panting; 
closed circles are pH after 4 h of panting. 

oxygen uptake (convective requirement) decreases. As a 
result of this venti latory adjustment with increasing 
body temperature, blood Pco~ increases, blood pH 
decreases and a constant OH- /H+ ratio of the blood is 
maintained 12, ~3. 

CRAWFORD and KAMPE 1 have shown that  the lizard 
Sauromalus obesus decreases tidal volnme and increases 
respiratory rate dramatically when the body temperature 
is increased from 40 to 43.5 ~ The tidal volume decreases 
from 1.46 ml to 0.47 ml and the respiratory rate increases 
from about 13 breaths/rain to about 65 breaths/min. This 
leads to a 2-fold increase in ventilation. We interprete the 
decrease in Pco~ and increase in blood pH in Sauromalus 
obesus after 4 h of pan�9 to be the result of a substantial 
increase in the ratio of respiratory minute volume to 
oxygen uptake. However, if the increase in pulmonary 
ventilation relative to oxygen uptake is primarily the 
result of increased dead space ventilation, little change in 
blood Peo~ or pH would be expected. Therefore it appears 
that, when Sauromalus obesus pants, a considerable portion 
of the increased ventilation passes over the gas exchange 
surface of the lungs which is equivalent to alveolar 
ventilation in mammals. 

At all non-panting temperatures, Saufomalus obesus 
maintained an O H - / H  + ratio of 6:1 ~. After 4 h of 
panting, the ratio was 18:1. According to interpretation 
of HOWELL s, this increase constitutes an alkalosis. We 
conclude, therefore, that  prolonged bouts of panting in 
Sauromalus obesus results in respiratory hypocapnia and 
alkalosis. A similar alkalosis occurs in mammals ~4-~7 and 
birds .840 subjected to heat stress. I t  appears that  in 
panting animals under heat stress the demand for respi- 
ratory cooling over-rides the venti latory drive usually 
associated with acid-base regulation2~ 

Zusammen/assung Steigerung der K6rpertemperatur 
der Wiisteneidechse Sauromalus obesus yon 40~ auf 
44~ erzeugte W/~rmehecheln mit  respiratorischer Alka- 
lose im arteriellen Blut. Die Versuche zeigen, dass der 
w/*rmeregulatorische Atemantrieb denjenigen zur Auf- 
rechterhaltung des S/iure-Basen-Gleichgewichtes fiber- 
steigt. 
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