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Tableau II. Pourcentages de DOP dans les fragments Fab et Fc de 
deux prot6ines de personnes atteintes de la maladie de KAHLER 

Fragment Fab Fragment Fc 

Prot6ines S 16,4 55,2 
(Malade Sen...) 

Prot6ines C 8 54,8 
(Malade Cap...) 

D O P  (Intersmat) .  Une  ul t ime v6rif icat ion est effectu6e par  
couplage chromatograph ie  en phase gazeuse - spec t rom6-  
t r ie  de masse (spectromgtre de masse Finnigan) d ' abord  
en ionisat ion 61ectronique classique et  enfin par  r6act ion 
ion-mol6cule en ionisat ion chimique.  

Rdsultats et discussion. Les acides gras identifigs sont  
les acides gras habi tue ls  des cons t i tuants  b iochimiques  
humains .  Le f ragment  F a b  cont ien t  de plus nombreux  
et  de plus abondants  ac ides  gras que le f r agment  Fc, ce 
qui  lalsse penser  que les acides gras seralent  pr6f6rentiel- 
l ement  adsorb6s sur les chatnes 16g6res de l ' IgG*.  Le 
D O P  appara l t  sur le c h r o m a t o g r a m m e  apr6s les acides 
gras avec un t emps  de r6tent ion sup6rieur ~ 1 h. Sa masse 
mol6culaire, d6terminde par  ionisat ion ch imique  est 390. 
Nous avons u l tgr ieurement  d6montr6 *, comme  SATO 9, 
qu ' i l  ne s 'agissai t  pas d 'une  souillure ou d 'un  ar tefact .  

Le  D O P  est  pr6sent  aussi bien dans les IgG normales  
que darts les IgG my61omateuses. Toutes  les IgG my61o- 
mateuses  ne cont iennent  pas de DOP,  mais nous voyons,  
darts le Tableau  I, que, lorsque ces IgG en renferment ,  les 
teneurs  en ce ph ta la t e  sont  plus 61ev6es que dans les IgG 
normales.  

Nous avons  essay6, en par t icul ier  sur les s6rums my61o- 
m a t e u x  de deux malades,  de me t t r e  en 6vidence la locali- 

sat ion principale du D O P  sur l ' IgG.  I1 appara i t  tr6s 
ne t t ement ,  dans le Tableau II ,  que le D O P  est Ii6 au frag- 
m e n t  Fc, ce qui  peu t  pe rme t t r e  de dire qu ' i l  est pr6f6ren- 
t ie l lement  a t tach6 aux ehalnes lourdes de l ' IgG.  

Nous avons  di t  plus h a u t  que le D O P  est un 'p las t i f iant .  
Sa liposolubilit6 a d6jA 6t6 signal6e par  MARCEL et  NOEL 10. 
WESSMAN 11 a d6montr6 qu 'u l l  autre  phta la te ,  le di6thyl-  
hexy l -ph ta la te  (DEHP) ,  6 ta i t  susceptible de contamil ler  
les protgines du s6rum et  en par t icul ie r  les IgG, les t rans-  
fusions appor t an t  aux  malades  des quant i t6s  substan-  

. tielles de D E H P .  
Dans  le Tableau  I, ilOUS consta tons  que, sauf dans les 

st6rides, les pourcentages  de D O P  t rouv6 dans un s6rum 
normal  conserv6 dans des (~vacutainers~ en verre,  sont  
inf6rieurs ~ ceux de D O P  contenu dans des IgG normales  
et  my61omateuses. 

SMITH 12 et  TURNER 13 ayan t  d6montr6 la toxicit6, 
dose 61ev6e, des plastif iants,  la g6n6ralisation, en mil ieu 
hospitalier,  du mat6riel  ~ usage unique  en mati6re  plast i -  
que  pourra i t  poser  des probl6mes. 

Nous reeherehons ac tue l lement  diff6rentes voies de 
con tamina t ion  par  les ph ta la tes  telles que le sang t rans-  
fus6 et  stock6 dans des r6cipients en PVC et  l ' ingest ion 
d 'a l iments  9 contenus dans des emballages en mati6re  
plast ique.  
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A u t o - O x i d a t i o n  of H e m o g l o b i n  in P l a s m a  
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Summary. The rate  of au to-oxida t ion  of human  hemoglobin  to  methemoglob in  was measured in p lasma a t  37 ~ Hal f -  
l ives of hemoglobin  were found to be 20 h, 12 h and 7 h a t  the  oxygen  tensions of 126, 57 and 23 m m  Hg, respect ively .  

Hemoglobin ,  which is released f rom ery throcytes  
into p lasma dur ing an episode of in t ravascular  hemolysis,  
will  rapid ly  bind to a specific protein,  called haptoglobin ,  
and the  resul t ing complex  will  be t aken  up by  the  l iver  1. 
W h e n  the  binding capac i ty  of haptoglobi l l  is exhausted,  
free hemoglobin  will  e i ther  be cleared th rough  the  k idney  2, 
or i t  will be i r revers ibly  oxidized ~, a. The  resul t ing methe-  
moglobin readi ly  dissociates, and its ferr iheme groups 
will  be a t t ached  to two serum proteins  - hemopex in  and 
a lbumin  5. 

I t  has long been known t h a t  hemoglobin  is s lowly oxi- 
dized in solutions conta in ing  dissolved oxygen,  and t h a t  
the  ra te  of ox ida t ion  is enhanced by  low p H  6, ~, h igh  
ionic s t rength  6, organic phosphates  s and low oxygen  
pressure 8, 9. The  purpose of this  s t udy  was to re -examine  
the  ra te  of ox ida t ion  at  d i f ferent  tensions of oxygen,  bu t  
under  condit ions resembling those  in c i rculat ing plasma.  

Materials and methods. Oxyhemoglob in  was prepared  
f rom hemolysa tes  of s tored adul t  h u m a n  blood 10, and 
dialyzed against  several  changes of 0.9% NaC1 (final 

concen t ra t ion  100 mg/ml) .  This  solution was added to a 
normal  CPD-p lasma  at  a concent ra t ion  of 1000 mg/100 ml  
(pH 7.25 a t  37~ Pco2 41 m m  Hg). Incuba t ions  were 
per formed ill ro ta t ing  tonometers  a t  37 ~ 11. Gas mix tures  
conta ined 3.5, 8.5 and 19.0% oxygen,  in addi t ion to 

1 M. BISSELL, L. ~IAMMAKER and R. SCHMID, Blood dO, 812 (1972). 
2 W. LATHEM, J. clin. Invest. 38, 652 (1959). 
30 .  BODANSKY, Pharmac. Rev. 3, 144 (1951). 
4 V. MOLLER-]~BERHARD, New EngI. J. Med. 283, 1090 (1970). 
5 H. F. BUNN and J. H. J~-~r J. biol. Chem. 243, 465 (1968). 
6 j .  BRooKs, Proc. lR. Soc., Ser. B. 709, 35 (1931). 
7 A. MANSOURI and K. H. WI~TERHALTER, Biochemistry 72, 4946 

(1973). 
s A. MAtr and K. WINTERHALTER, Biochemistry 73, 3311 

(1974). 
9 j .  BRooKs, Proc. R. Soc., Ser. B. 778, 560 (1935). 

10 A. RossI FANELLI, ]~. ANTONINI and A. CAPUTO, J. biol. Chem. 
236, 391 (1961). 

11 L. E. FARHI, J. appl. Physiol. 20, 1098 (1965). 



114 Specialia EXPERIE~TIA 32/1 

6.2% CO 2 and  n i t rogen ,  co r respond ing  to  oxygen  tens ions  
of 23, 57 and  126 m m  Hg, respect ively .  Al iquo t s  were 
sampled  a t  f ixed in t e rva l s  for analysis .  Oxygen  c o n t e n t  
of the  so lu t ion  was d e t e r m i n e d  b y  gas c h r q m a t o g r a p h y ~ L  
a n d  t he  O~-sa tura t ion  of h e m o g l o b i n  was  computed .  Fo r  
m e t h e m o g l o b i n  d e t e r m i n a t i o n ,  c a l i b r a t i on  curves  were  
cons t ruc t ed  f rom abso rbances  of k n o w n  m i x t u r e s  of 
oxyhemog lob in ,  m e t h e m o g l o b i n  and  p lasma,  wh ich  were 
p r e - i n c u b a t e d  for  1 h a t  room t e m p e r a t u r e .  I d e n t i c a l  
resul t s  were o b t a i n e d  w i t h  two ca l i b r a t i on  curves,  us ing  
differences A~77-Aa0 a and  A577-A630, respect ively .  

Results a~d discussion. Oxygen  s a t u r a t i o n  was de ter -  
m ined  fol lowing 30 m i n  of equ i l ib ra t ion  w i t h  t h e  gas 
mix tu re .  The  re su l t ing  oxygen  dissocia t ion  cu rve  shows a 
m a r k e d  sh i f t  to  t h e  lef t  w h e n  c o m p a r e d  w i t h  t he  s t a n d a r d  
d issoc ia t ion  cu rve  of whole  h u m a n  b lood:  H b O  2 (126 mm)  
= 99% ; H b O ~ ( 5 7 m m )  -- 9 2 % ; H b O  2 ( 2 3 m m )  = 54%. 
The  observed  h i g h  a f f in i ty  for oxygen  is in accord  w i t h  
resul t s  of BUNN et  al. 13 who  d e m o n s t r a t e d  a Pa0 of 17 m m  
Hg u n d e r  s imi la r  condi t ions .  A u t o - o x i d a t i o n  r a t e  at  
126 m m  Hg seems to  increase  w i t h  t he  t i m e  of incuba t ion ,  
r each ing  a c o n s t a n t  va lue  af te r  12 h (Figure).  Th i s  t ime- 10G  
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Auto-oxidatioI1 of hemoglobin in plasma at pH 7.25 and 37~ 

d e p e n d e n c e  of ox ida t ion  r a t e  can  be  exp la ined  b y  e i t he r  
i n a c t i v a t i o n  of a p ro t ec t i ve  m e c h a n i s m  or release of 
an  a u t o - o x i d a t i o n  e n h a n c i n g  pr inciple .  Red  ce l lhemolysa t e  
a n d  p l a s m a  con t a in  a n u m b e r  of subs t ances  wh ich  are 
k n o w n  to  af fec t  t h e  ox ida t i on  r a t e  of h e m o g l o b i n  b y  
dissolved oxygen,  i.e. organic  p h o s p h a t e s  8, copper  ions 15, 
g l u t a t h i o n e  15 a n d  t he  complex  e n z y m a t i c  s y s t e m  for 
m e t h e m o g l o b i n  r educ t i on  ~6. F u r t h e r  i nves t iga t ions  are  
necessa ry  to  recognize t h e  re la t ive  i m p o r t a n c e  of these  
c o n s t i t u e n t s  in a u t o - o x i d a t i o n  of p l a s m a  h e m o g l o b i n  
u n d e r  physio logica l  condi t ions .  Slow p r o d u c t i o n  of 
m e t h e m o g l o b i n  in t h e  in i t ia l  per iod  is c o m p a r a b l e  to  t h a t  
d e m o n s t r a t e d  b y  BUNN et  al. ~3. Half- l i fe  of t he  ful ly  
o x y g e n a t e d  h e m o g l o b i n  in p l a s m a  (T1/e = 20 h) seems to  
be ha l f  as long as t h a t  found  in d i lu te  buffer  so lu t ions  7. 
In  add i t ion ,  t h e  a u t o - o x i d a t i o n  curve  in buffer  showed  a 
b iphas ic  course, t he  in i t i a l  r a t e  be ing  fas te r  t h a n  t he  
consecu t ive  7, a f ind ing  a t  va r i ance  w i t h  our  resul t s  w i t h  
p lasma.  Half - l ives  of o x y h e m o g l o b i n  a t  57 and  23 m m  H g  
were 12 and  7 h, respect ively .  These  va lues  aga in  ind ica te  
a cons ide rab ly  fas te r  ox ida t ion  of h e m o g l o b i n  in p l a s m a  
t h a n  in a buf fer  so lu t ion  7. P r o v i d e d  t h a t  a n  e x t r a p o l a t i o n  
of these  resul t s  is a d m i t t a b l e ,  a r a t h e r  fas t  in  v ivo  oxida-  
t ion  of free h e m o g l o b i n  has  to  be  expected .  However ,  a 
rel iable  e s t i m a t i o n  of t he  in v i v o  ox ida t ion  r a t e  is diff icul t ,  
since t he  oxygen  t ens ion  of c i rcu la t ing  b lood  f l uc tua t e s  in 
t h e  vascu la r  bed. I f  60 m m  H g  is a r easonab le  a s s u m p t i o n  
of t h e  m e a n  i n t r a v a s c u l a r  O2-tension, free h e m o g l o b i n  
m a y  undergo  a u t o - o x i d a t i o n  w i t h  an  a p p r o x i m a t e  ha l f -  
life of 1 2 h .  
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Effects of T w o  Kinds of Social  Deprivat ion  on T e s t o s t e r o n e  and Estradiol -17f l  P l a s m a  Levels  in the 
Male Rat 
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Summary. T h e  effect  of comple t e  a n d  tac t i l e  i so la t ion  on  p l a s m a  t e s t o s t e r o n e  a n d  estradiol-17/3 was  s tud ied  in ma le  
r a t s  a t  t he  age of 60 a n d  180 days .  A decrease  in  t h e  p l a s m a  levels  of t h e  two  h o r m o n e s  was observed .  

I n  r e c e n t  years  m a n y  inves t iga t ions  p roduced  ev idence  
t h a t  modi f i ca t ions  of t he  social  e n v i r o n m e n t  c an  af fec t  
endocr ine  p a r a m e t e r s  in  rodents .  I t  is well  e s t ab l i shed  
t h a t  ad rena l  2-7 a n d  gonadal*,  6, s-t0 func t ions  are i nvo lved  
in t he  effects p roduced  b y  social dep r iva t ion ,  and  pa r t i cu -  
l a r ly  b y  isolat ion.  

I so la t ion  inf luences  also m a n y  b e h a v i o u r a l  t ra i t s ,  
p a r t i cu l a r l y  sexual  b e h a v i o u r  t1-14. GERALL e t  al. la and  
SPI~VAK et  al. 1~ found  differences  in sexua l  b e h a v i o u r  
b e t w e e n  social ly rea red  a n d  i so la ted  ra ts ,  b u t  d id  no t  
f ind  differences be tw een  sub jec t s  rea red  in t o t a l  a n d  in 
c o n t a c t  isolat ion.  

The  purpose  of th i s  i nves t i ga t i on  is to  s t u d y  t he  modif i -  
ca t ions  of t e s t o s t e rone  and  es t radiol-  17/3plasma concen t r a -  
t ion  induced  a t  60 a n d  180 days  of age b y  v a r y i n g  degrees  
of social d e p r i v a t i o n  in t h e  r ea r ing  of t h e  male  ra t .  Fo r  

th i s  s tudy ,  48 Sprague  Dawley  r a t s  f rom a s tock  m a i n -  
t a i n e d  in  our  I a b o r a t o r y  (original ly o b t a i n e d  f rom Char les  
River)  were used. A t  t h e  age of 21 days,  sub jec t s  were 
weaned  a n d  r a n d o m l y  d iv ided  in to  3 groups  of 16 r a t s  
each. 

Group  1. To ta l  isolates.  An ima l s  were ra ised  a lone  in a 
cage 15 cm wide b y  12 cm h i g h  b y  33 c m  long. T h e y  could  
receive a u d i t o r y  a n d  o l fac to ry  s t imul i .  Group  2. C o n t a c t  
isolates.  An ima l s  were s e p a r a t e d  b y  a wire  m e s h  screen 
a n d  so d isposed  t h a t  e ach  sub j ec t  was  a d j a c e n t  to  a ma le  
a n d  a female.  E a c h  c o m p a r t m e n t  was  25 cm wide b y  20 
cm h i g h  b y  25 cm long. G r o u p  3. Social ly reared .  4 males  
a n d  4 females  were housed  in a cage (38 cm wide X 60 cm 
long •  cm high) .  L i t t e r s  de l ivered  in t he  cage were 
r e m o v e d  a t  t h e  age of 20 days.  

E i g h t  an ima l s  of each  g roup  were sacr i f iced a t  t he  age 


