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55%). 4, 5, 6, 7 -Tet rachloro-2- t r i f luoromethylbenzimida-  
zole (TTFB) s t rongly s t imula tes  oxygen  up take  by  un- 
coupl ing ox ida t ive  phosphory la t ion  18. A s imilar  effect  
of p y r u v a t e  on the  cyanide- inh ib i ted  respi ra t ion was 
observed  in r a t  l iver  mi tochondr i a  supp lemented  wi th  
succinate  plus rotenone,  phospha te  and A D P  (State  3 ~"). 

F igure  2 shows the  reversal ,  induced by  p y r u v a t e  
addi t ion,  of the  cyanide  effect  on the  redox s ta te  of 
n ico t inamide  adenine dinucleot ides  in E L D  cells. KCN 
causes reduct ion  of the  nucleot ides  which are  main ly  
mi tochondr ia l .  The fur ther  add i t ion  of p y r u v a t e  induces, 
af ter  a lag of about  1 rain, rapid  reox ida t ion  of a large 
pa r t  of the  nucleot ides  reduced in the  presence of the  
inhibi tor .  Final ly ,  the  increased level  of reduced s teady-  
s ta te  which follows the  addi t ion  of ro tenone  indicates  
t h a t  the  mi tochondr ia l  e lectron flow has been restored,  
af ter  p y r u v a t e  addi t ion ,  f rom the  N A D H - c y t o c h r o m e  b 
segment  of the  respi ra tory  chain. 

F igure  3 gives a p ic ture  of the  behav iour  of al l  the  
o ther  e lectron carriers (cytochromes and f lavoproteins)  
when the  cyanide block is r emoved  by  pyruva te .  Once 
again the  effect  of pyruva te ,  in reoxidiz ing the  resp i ra tory  
chain  reduced in the  presence of cyanide,  is v e r y  fast,  
s ta r t ing  wi th in  about  1 rain f rom its addi t ion.  Ro tenone  
has, in all  the  cases, the  same effect, which is t h a t  of 
fur ther  reoxidiz ing the  electron carriers. 

I n  conclusion, the  use of rapid  and sensi t ive techniques  
for moni to r ing  shor t - t e rm p h e n o m e n a  occurr ing in the  
mi tochondr ia l  resp i ra tory  chain of in tac t  ascites t u m o r  
cells has al lowed us to  find ou t  t h a t  the  use of p y r u v a t e  
m a y  represent  a sui table  tool  for r emov ing  quick ly  the  
funct ional  block by  cyanide of cy tochrome  oxidase.  The  
in tegr i ty  of ox ida t ive  phosphory la t ion  seems to be un- 
affected when such a r emova l  is obta ined,  as indica ted  
by  the  specific eff iciency of the  inhibi tors  tested.  More- 
over,  p re l iminary  exper iments  on mice ind ica te  t h a t  the  

supply  of p y r u v a t e  removes  the  cyanide  effect  even  
in v ivo  2x. 

Riassunto. ~. s ta to  osservato  che l ' agg iun ta  di p i ruva to  
a cellule ascite di Ehr l i ch  del topo 6 capace di r imuovere  
r ap idamen te  l ' in ibiz ione del la  respirazione indo t t a  da  
cianuro, r e s t au rando  l ' integrit5, della fosfori lazione ossi- 
dat iva .  
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Correlation of fl-Lipoprotein Levels.and Serum Cholesterol Concentration 

In  the  fast ing s ta te  a p p r o x i m a t e l y  60% of the  to ta l  
serum cholesterol  is t r anspor ted  by the  fl-l ipoprotein 
fraction.  This  same t r anspor t  sys tem is used by  bo th  
exogenous and endogenous cholesterol.  

P l a s m a  t r ig lycer ides  are t r anspor ted  by  2 systems.  
Exogenous ly  ingested t r ig lycer ides  are r emoved  from 
the  in tes t ine  in to  the  blood as ehylomicra  which consist  
ma in ly  of unchanged  tr iglycerides,  bu t  also as smal l  
amoun t s  of ~- and fl-lipoproteins. The  p lasma concen- 
t r a t ion  of chy lomicra  varies  and decreases wi th  t ime  
fol lowing ingest ion of a f a t t y  meal.  Endogenous  tri-  
glycerides are synthes ized  in the  liver,  e i ther  f rom carbo- 
hydra t e  or f rom re-ester i f icat ion of free f a t t y  acids. These 
endogenously  synthes ized t r ig lycer ides  are  t r anspor ted  
largely  by  the  pre-fl- l ipoprotein f rac t ion (very low dens i ty  
l ipoprotein)  which  consists ma in ly  of fl- l ipoprotein (low 
dens i ty  l ipoprotein)  wi th  a small  a m o u n t  of ~-l ipoprotein 
(high dens i ty  l ipoprotein) .  

The  a m o u n t  of bo th  chylomicra  and pre-/%lipoprotein 
present  in the  serum is d i rec t ly  re la ted to the  diet,  bo th  
fract ions increasing as t he  fat  in the mea l  increases. The  
a m o u n t  remain ing  af te r  the  t ime  elapsed since the  meal  
was ingested is h igh ly  va r i ab le  f rom indiv idual  to  
individual .  

The  chylomicra  and the  pre-fl- l ipoprotein conta in  bo th  
the  A and B apopro te in  antigens.  Other  f ract ions are 
de te rmined  by  a single antigen.  The  a- l ipoprote in  con- 

rains only  the  A antigen,  and the fl-l ipoprotein contains  
only the  B an t igen  x. 

A m o n g  the  methods  used to de te rmine  serum fl-lipo- 
pro te in  level  is t h a t  based on an immunologic  assay. 
This  tes t  consists of measur ing  the  wid th  of immunologica l  
reac t ion  of an an t ibody  against  the  13 ant igen to deter -  
mine the  level  of fl-lipoprotein. I t  is readi ly  appa ren t  
t h a t  this  will also measure  pre-fl-l ipoprotein because of 
the  large a m o u n t  of fl-lipoprotein (determined by  the  
B antigen) in the  pre-fl- l ipoprotein fract ion.  

The  immunologic  method  therefore measures  f ract ions 
which are responsible for the  t ranspor t  of b o t h  cholesterol  
and tr iglycerides.  The  following s tudy  was carried ou t  
to de te rmine  whe ther  or no t  the  immuno log ic  tes t  could 
be used to predic t  both  hypercholes te ro lemia  and hyper-  
t r ig lycer idemia  as ALLARD and GOULET 2 have  asserted. 

Methods. A tota l  of 161 adul t  pa t ients ,  86 males  and 
75 females were selected r a n d o m l y  f rom consecut ive  
hospi ta l  admissions to have  t r ig lycer ide  and cholesterol  
levels determined.  Sera was obta ined  following a 12 h 
fast  and stored a t  - - 2 0  °C before analysis.  

1. fl-lipoprotein test. fi-l ipoprotein levels were deter-  
mined  by  the  immunolog ic  tes t  called 'fl-L-test '  ut i l izing 
the  a n t i - h u m a n  fl-L precipi t in  serum supplied by  H y l a n d  
Laborator ies ,  Los Angeles, California. This  serum was 
processed specifically for prec ip i ta t ion  of low-densi ty 
l ipoprotein .  The  tes t  was per formed as described by  the  
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m a n u f a c t u r e r  a n d  t h e  resu l t s  were r ecorded  as t h e  m m  
v a l u e  of p r ec ip i t i on  zone in a mic rocap i l l a ry  t ube .  

2. Total cholesterol test. T h e  p rocedu re  for d e t e r m i n i n g  
t h e  t o t a l  choles tero l  in t h e  b lood  is based  u p o n  t h e  
r e a c t i o n  oi c o n c e n t r a t e d  sul fur ic  ac id  a n d  ferr ic  ac id  in  
ace t ic  acid u p o n  s te ro ids  h a v i n g  t h e  5-ene 3-ol groupings .  
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Fig. 1. Serum cholesterol plotted against serum fl-lipoprotein as 
determined by the immunocrit method. 
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Fig. 2. Serum triglyceride plotted against serum fl-lipoprotein as 
determined by the immunocrit method. 

Choles tero l  levels  were  m e a s u r e d  a t  550 n m  us ing  t h e  
mod i f i ed  ' a u t o  a n a l y z e r '  m e t h o d o l o g y  as descr ibed  b y  
LEVlN~ a n d  ZAK 8 

3. Total triglyceride test. T h e  i s o p r o p a n o l  e x t r a c t  of 
t r ig lycer ide  was  sapon i f i ed  i n to  glycerol  w h i c h  was  sub-  
s e q u e n t l y  ox id ized  w i t h  p e r i o d a t e  r e a g e n t  to  fo rm fo rm-  
a ldehyde .  T h e  f o r m a l d e h y d e  was  t h e n  a l lowed to  r e a c t  
w i t h  a f luo rescen t  r e a g e n t  w h i c h  was  q u a n t i t a t i v e l y  
m e a s u r e d  w i t h  t h e  use  of a f luo romcte r .  T h i s  p r o c e d u r e  
was  app l i ed  on  t h e  "au to -ana lyze r '  as  modi f i ed  f rom 
KESSLER a n d  L E D E R E R  4 .  

Results and discussion. Figure  1 shows  t h e  s e r u m  
cho les te ro l  p l o t t e d  a g a i n s t  s e r u m  f l - l ipoprotein,  as  de te r -  
m i n e d  b y  t he  i m m u n o c r i t  me thod .  W h e n  t h i s  d a t a  was  
s u b j e c t e d  to  regress ion  ana lys is ,  a f l - l ipoprote in  va lue  of 
2.3 m m  or g rea t e r  was  o f t en  assoc ia ted  w i t h  a h y p e r -  
cho les t e ro lemia  of 250 mg/100  ml  (r > 0.52). On t h e  o t h e r  
h a n d  t h e  s c a t t e r  is v a r i a b l e  e n o u g h  t h a t  hype rcho l e s t e ro -  
l e m i a  is n o t  a lways  p red ic t ab le .  

F i g u r e  2 dep ic t s  s e r u m  t r ig lycer ide  p l o t t e d  a g a i n s t  
s e rum f l- l ipoprotein.  The  i m m u n o c r i t  m e t h o d  d id  no t  
r e l i ab ly  p r e d i c t  a n  e l eva t ed  t r ig lycer ide  level  ( >  150 rag/  
100 ml)  a l t h o u g h  t h e r e  was a pos i t ive  co r r e l a t i on  
(r > 0.30). 

W e  h a v e  s h o w n  a d i r ec t  co r r e l a t i on  b e t w e e n  t h e  choles-  
t e ro l  a n d  f l - l ipoprote in  leve l  b u t  a n  i n a b i l i t y  to  con-  
s i s t en t l y  p r e d i c t  h y p e r c h o l e s t e r o l e m i a  or  h y p e r t r i g l y -  
ce r idemia .  

W&RBURTON' a n d  NIXON 5 h a v e  s h o w n  t h a t  the re ,  is  
poo r  p r e d i c t i v e  a b i l i t y  in  r e l a t i ng  e l eva t ed  choles te ro l  
to  inc reased  f l - l ipoprote in  in  p a t i e n t s  w h o  h a v e  r e c e n t l y  
suf fered  a n  a c u t e  m y o c a r d i a l  in fa rc t ion .  

However ,  t h e y  i m p l y  t h a t  in  o t h e r  causes  of  h y p e r -  
cho le s t e ro l emia  t h e r e  is b e t t e r  p r e d i c t i v e  ab i l i ty .  ALLARD 
a n d  GOULET * go f u r t h e r  a n d  s t a t e :  ' t h e  fl-L-test '  is  a 
re l i ab le  too l  for  sc reen ing  h y p e r l i p o p r o t e i n e m i a  (hyper -  
cho le s t e ro l emia  a n d / o r  hype r t r i g lyce r idemia ) .  

I n  t he  r a n d o m  g roup  of p a t i e n t s  s t u d i e d  we were  
u n a b l e  to  ve r i fy  a re l iab le  p r e d i c t i v e  a b i l i t y  of t h e  
/~-L-test for  h y p e r c h o l e s t e r o l e m i a  or  h y p e r t r i g l y c e r i d e m i a .  
However ,  t h e  i m m u n o c r i t  m e t h o d  m a y  be  used  in  con-  
j u n c t i o n  w i t h  cho les te ro l  a n d  t r ig lycer ide  level  de te r -  
m i n a t i o n s  to  fol low p a t i e n t s '  w i t h  hype r l i p idemia .  

Zusammenlassung. Mit  Hi l fe  de r  i m m u n o l o g i s c h e n  
Me thode  w u r d e n  de r  f l -Lipoprote inspiegel  wie a u c h  der  
Serum-,  Choles terol -  u n d  Tr ig lycer idsp iege l  yon  161 
E r w a c h s e n e n  b e s t i m m t .  De r  G e h a l t  a n  Choles te ro l  u n d  
Tr ig lyce r iden  s t a n d  in  d i r e k t e m  VerhAl tn i s  zum fi-Lipo- 
p ro t e inwer t ,  wobe i  j e d o c h  U n s i c h e r h e i t  in  der  Voraussage  
de r  H y p e r c h o l e s t e r o l a e m i e  au f  G r u n d  de r  H y p e r t r i -  
g lyce raemie  b e s t e h t .  
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