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Binding of C14-L-tryptophan by human serum albumine and prealbumine 
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Protein Concentration Amino acid �9 dpm in the undialyzed sample dpm in the dialysate (mM) 

Albumine 1.4 • 10 -3 CZ*-L-tryptophan 5293 4580 
Albumine 7.0 • 10 -3 Ca~-L-tryptophan 5468 3062 
Albumine 1.4 • 10 -~ Cl~-L-tryptophan 5814 2252 
Prealbumine 1.4 • 10 -3 C~*-L-tryptophan 5625 4856 
),-Globulin 1.4 • 10 -8 Ca~-L-tryptophan 5794 5772 
Albumine 1.4 • 10 -8 Cl~-L-ieucine 5559 5547 

Each value is the average (and range) of 3 experiments. �9 C14-L-tryptophan or C14-z-leueine were added at a molar concentration of 1.4 • 10 -a 
with a specific activity of 50 [zCi/mM. 

The resul ts  of t he  u l t ra f i l t ra t ion  dialysis  w i th  puri f ied 
h u m a n  a lbumine  and  p rea lbumine  have  conf i rmed t h a t  
L - t ryp tophan  b inds  to  b o t h  a lbumine  and p rea lbumine  
f ract ions  and  have  ind ica ted  t h a t  i t  has  the  same af f in i ty  
for e i ther  fraction.  

Since a lbumine  is p resen t  in p l a sma  a t  a m u c h  higher  
concen t ra t ion  t h a n  the  o the r  prote ins ,  the  resul ts  indica te  
t h a t  mos t  of the  t r y p t o p h a n  p resen t  in p lasma  is bound  
to  a lbumine  and  suggest  t h a t  t he  signif icance of the  
b ind ing  of t r y p t o p h a n  to  the  o the r  p ro te in  f ract ions  is 
l imi ted  under  physiological  condit ions.  

Riassunto. Sieri di uomo e di r a t t o  sono s ta t i  incuba t i  
con C14-L-triptofano e so t topos t i  a e le t t rofores i  su gel di 
pol iacr i lamide.  Nel siero u m a n o  la r ad ioa t t iv i t~  si 
local izzata helle frazioni  a lbuminica ,  p rea lbumin ica  e 

macroglobul inica.  Nel siero di  r a t t o  il C~4-L-triptofano si 
localizzato nella zona delle a lbumine,  e-globuline e 

macroglobul ine.  

F. FADDA, G. BIGGIOZl and  G. LIGUORI 

Istituto di Fisiologia della Nutrizione and 
Istituto di Farmacologia, 
Universitd di Cagliari, 
Via Porcell, 4, 
1-09100 Cagliari (Italy), 
9 May 7973. 

11 Istituto di Farmacologia deli'Universith, Via Porcell, 4, 1-09100 
Cagliari (Italy). 

Studies on the Turn-Over of Plasma Triglycerides using Triglyceride 14C-labelled Chyle in 
Pregnant Rats 

Severs1 an imal  species, including m a n  and  the  rat ,  
d isplay  a hyper t r ig lyce r idaemia  dur ing  the  last  week of 
p r egnancy  1. The rise in p lasma  t r ig lycer ides  could resul t  
e i ther  f rom a rise in the  ou tpu t ,  or f rom a fall in the  ra te  
of r emova l  f rom circulat ion.  Some evidence  for the  la t t e r  
hypo thes i s  was given by  OTWAY2 and  HAMOSH 3, because 
t h e y  no ted  a reduc t ion  in the  ac t iv i ty  of t he  p lasma-  
clearing l ipase af ter  the  19th day  of p regnancy .  
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The specific activity of plasma triglycerides as a function of time 
after the i.v. injection of 14C-l-palmitate labelled chyle. At zero 
time, 1• 106 counts/min (recovered in the triglycerides of the 
injected chyle) per 300 g body weight were injected. Data are mean 
values -Jr standard errors for several estimations (The number of 
estimations is indicated by n). The turn-over time was calculated by 
regression analysis to be 17.3 4- 2.7 min. 

The purpose  of the  p resen t  s t u d y  was to  eva lua te  the  
ra te  of p l a sma  t r ig lycer ide  r emova l  f rom the  circulat ion 
on the  21st day  of p regnancy .  

Methods. A thorac ic  duc t  cannula t ion  had  been 
pe r fo rmed  on male W i s t a r  ra t s  according to the  m e t h o d  of 
BOLLMAN 4. The ra ts  were t hen  given 100-200 ~C of 
~4C-l-palmitate d issolved in 1 ml  corn oil. The chyle was  
collected for 12 h in a f lask con ta in ing  ci t ra te .  The chyle  
was concen t r a t ed  by  cen t r i fuga t ion  for 60 min  at  70,000 
x g. The top  layer  was asp i ra ted  and  re suspended  in 
0.9% NaC1. The chyle  was kep t  a t  4~ All in jec t ion  
procedures  were comple ted  wi th in  10 days  af ter  collection 
of chyle.  The chyle was in jec ted  in to  the  tai l  vein  of 
p r e g n a n t  W i s t a r  ra t s  (21 days) weighing 320 :~ 10 g. A t  
app ropr i a t e  t imes,  t h e y  were anes the t i zed  wi th  e the r  and  
blood d rawn  f rom the  vena  cava inferior.  The blood and  
an a l iquo t  of the  in jec ted  chyle were  ex t r ac t ed  for l ipids 
according to  the  m e t h o d  of FOLCH. ~ The t r ig lycer ides  were 
sola ted by  th in  layer  c h r o m a t o g r a p h y  and  assayed  for 

q u a n t i t y  and rad ioac t iv i ty ,  and the  specific ac t iv i ty  was 
calculated.  The d i sappearance  ra te  of labelled chyle  was 
ca lcula ted  b y  l inear  regression analysis .  The p lasma  
vo lume of p r e g n a n t  ra t s  was measured  by  dye  d i lu t ion  
technique ,  according  to  HA~alLTON 6. Detai ls  of t he  me t hods  
used have  a l ready  been described~. 

Results. All the  values  given were normal ized  to  a 
co n s t an t  in jec ted  dose (1• counts/rain)  of radio-  
ac t iv i ty  (recovered in the  t r ig lycer ide  f rac t ion  of the  chyle), 
and a body  weight  of 300 g. The Figure  represen ts  the  
specific act ivi t ies  of p la sma  t r ig lycer ides  as a func t ion  of 
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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). 


