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p re l iminary  results  show tha t ,  s imilarly to mouse  iympho-  
cytes,  the  ma jo r i t y  of h u m a n  T-cells are charac ter ized  by  
a round  shape and a high nucleoplasmic  ratio.  Po-an t i -  
H T L A  conjuga te  was found to be i r regular ly d i s t r ibu ted  
on the  p lasma membrane ,  in small  spots,  con t ras t ing  wi th  
the  cont inuous  d i s t r ibu t ion  of P o - F a b  an t i - Ig  stain.  Par -  
tial r ed i s t r ibu t ion  of H T L A  does no t  account  for th is  dif- 
ference since cells were pre-f ixed before addi t ion  of Po-  
a n t i - H T L A  Ig. Moreover,  no spon taneous  capping  could 

be evidenced by  a n t i - H T L A  serum unless a second ant i -  
b o d y  layer  was added~3. Direct  ident i f ica t ion of T-cells 
wi th  specific P o - a n t i - H T L A  conjugate  will allow an ex- 
tens ive  s t u d y  of the  u l t r a s t ruc tu re  of T - lymphocy te s  a t  
d i f ferent  s tages of m a t u r a t i o n  in var ious  lymphoid  tis- 
SHeS. 

13 H. P. FRIEDMAN, J. BROCHIER and J. P. REVILLARD, Inirnunology, 
in press (1976). 
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Summary. Plasma  free t r y p t o p h a n  was higher  dur ing prooes t rus  and early oestrus  t h a n  at  me toes t rus  or in ovar iect -  
omized or male rats.  In  contras t ,  to ta l  t r y p t o p h a n  was higher  in ovar iectomized and male ra ts  t h a n  at  any  t ime in 
cycling females. 

The ra te- l imi t ing  s tep in the  synthes is  of 5-hydroxy-  
t r y p t a m i n e  (5-HT) appears  to  be t r y p t o p h a n  hyd rox y -  
la t ion ~, the  concen t ra t ion  of t r y p t o p h a n  (T) in the  bra in  
being much  lower t h a n  t h e  Michaelis cons t an t  of the  
enzyme for its subs t ra te  2. The avai labi l i ty  of T in bra in  
depends  pr imar i ly  on the  ra te  of t r a n s p o r t  into the  bra in  8, 
b u t  also on the  avai labi l i ty  of T in p lasma in the  free 
form, as mos t  T is bound  to p lasma  a lbumin  4. Al though  
under  m a n y  exper imenta l  condi t ions  changes  in the  
a m o u n t  of free T m a y  influence brain  T and 5 H T  tu rn -  
overS, 6, changes  in 5HT metabo l i sm do no t  a lways lead 
to easily in te rpre tab le  changes  in free TL as would be 
expec ted  in a 'closed loop' feedback system.  The easy 
pharmacologica l  s, 9 and d ie ta ry  1~ manipu la t ion  of free T 
indica tes  t h a t  a s t u d y  of changes  in per iphera l  and centra l  
T me tabo l i sm dur ing a ' na tu ra l '  r hy thm,  such as the  
d iurnal  n or the  oestrus  cycle, m a y  provide  more infor- 
ma t ion  as to the  regula tory  role of free T in cerebral  
serotoninergic  metabol ism.  

The presen t  s t u d y  repor ts  changes  in p lasma  free and 
to ta l  T at  d i f ferent  t imes  dur ing the  oestrus  cycle. Paral lel  
analyses  of regional brain  T, 5HT, ca techolamines  and 
monoamineox idase  ac t iv i ty  were also carried out  ~2. As a 
compar ison  to cycling rats,  p lasma free and to ta l  T was 
measured  in ovar iec tomized and in male rats.  

Experimental. Adul t  female albino Wis t a r  ra ts  (210- 
240 g) were ma in t a ined  for a t  least  3 weeks in an animal  
room Controlled for l ight (from 05.00 h to 19.00 h) and 

t e m p e r a t u r e  (24 • 1.5~ fed ad l ibi tum, and observed 
by  means  of dai ly vaginal  smears  a t  08.00 h for the  pre- 
sence of 2 consecut ive  4-day oestrus  cycles. Male ra t s  
(210-240 g) were s tudied  af ter  a similar 3 week per iod in 
the  same l ight  re'gimen, ovar iec tomized  ra ts  (250-280 g) 
6 7 weeks af ter  operat ion.  Groups  of 5 ra t s  in the  ident ical  
phase  of the i r  oestrus cycle were decapi ta ted ,  and t r u n k  
blood collected in 1/10 vo lume 5~o EDTA.  P lasma  was 
immedia te ly  separa ted .  Free  T was ob ta ined  by  ul t ra-  
f i l t ra t ion of 4 ml p lasma (combined f rom 2-3 rats) as 
previous ly  descr ibed for h u m a n  plasma~3; bo th  free and 
to ta l  t r y p t o p h a n  concen t ra t ions  were de te rmined  fluoro- 
metr ica l ly  ~4. 

Results and discussion. U n d e r  control led condi t ions  of 
light, t empera tu re ,  and feeding ad l ibi tum, bo th  the  
gender  and the  endocrinological  s ta te  of an animal  were 
found to be associated wi th  changes  in free and to ta l  
p lasma T (Table). 

A possible diurnal  r h y t h m  mus t  be considered before 
defining the  hormone- re la t ed  changes.  A pre l iminary  in- 
ves t iga t ion  in male ra ts  had  indica ted  t h a t  p lasma free 
T did no t  va ry  grea t ly  be tween  10.00 h and 18.00 h, b u t  
doubled  at  n igh t  (light phase :  1.54 • 0.08 #g/ml  (mean 
_+_ SEM), n = 6; dark  phase :  3.53 • 0.68/~g/ml, n ~ 7; 

p < 0.02). A detai led s t u d y  of the  diurnal  r h y t h m  11 has 
shown t h a t  free and to ta l  T in rats  have  a m i n i m u m  at  
m i d d a y  and a m a x i m u m  at  midnight .  We have found  a 
similar  d iurnal  r h y t h m  in free T in man~3. 

Plasma tryptophan in various eudocrinological states �9 

EndocrinologicaI state Free tryptophan ([zg/Inl plasma) Free:total tryptophan (%) Total tryptophan ([xg/inl plasma) 

Prooestrus 10.00 h (12) 2.70=c0.33 c,g 24.6~2.4 a,~ 10.77i0.61 d,e,g 
Prooestrus 15.00 h (6) 2.87~ 0.48 ~ 22.9:~3.5 ~ 12.51i0.47 b,~l 
Oestrus 10.00 h (6) 2.24-~0.21 ~ 25.0il .7 a'f 8.92-E0.46 a,r 
Oestrus 15.00 h (10) 1.96~ 0.22 18.1:~1.1 a lO.67• 
Metoestrus 10.00 h (9) 1.63d=0.21 19.5• 8.54~-0.59d, * 
Ovariectomized 17.00 h (6) 1.92d-0.12 14.5~_1.4 b 13.57i0.85 
Male 17.00 h (8) 1.46i0.16 9.6-[=1.5 17.53~-1.55 

~Mean Jz SEM for the number of determinations given in brackets. Significance calculated with Student's t-test: bp % 0.05; op < 0.01; 
ap < 0.001 compared with male rats. ~p < 0.05; ~p < 0.001 compared with ovariectomized rats. g p % 0.05; hp % 0.001 compared with 
metoestrus. 
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Since the  d iurnal  var ia t ion  of free and to ta l  T are mini-  
mal  be tween  10.00 h and 17.00 h, the  changes  shown in 
the  Table m a y  be a t t r i b u t e d  to the  differing endocr ino-  
logical s tates,  The low free T and  high to ta l  T in male ra ts  
(and 0var iec tomized rats) can  be clearly con t ra s t ed  wi th  
the  h igh  free T and low to ta l  T in prooes t rus  of cycling 
rats.  

The mechan i sms  under ly ing  these sex differences are 
p robab ly  complex.  The lower to ta l  T in females m a y  be 
a t t r i bu t ed  to a h igher  l iver t r y p t o p h a n  pyrrolase  acti- 
v i ty  ~. Var ia t ions  in p lasma a lbumin  in di f ferent  endo- 
crinological s tates,  or the  modif ica t ion of b inding  ca- 
pac i ty  by  gonadal  hormones ,  are possible factors  in- 
f luencing free T in cycling females  and in males.  

A compar i son  of the  free T changes,  observed in diurnal  
and oest rus  r h y t h m s  wi th  cerebral  5HT metabol i sm,  in- 
d icate  cer ta in  parallels. High  free T in p lasma is found 
dur ing the  da rk  phase,  toge the r  wi th  h igh  bra in  T. and  
high 5HT tu rnove r  11; in the  dark  phase  5HT synthes is  is 
decreased whereas  release of newly  syn thes ized  5HT is 
increased~% Lowes t  5HT concen t ra t ions  are also found 
in t he  da rk  phase  1~. Lowered  cort ical  5HT concen t ra t ions  
in t he  da rk  have  even been found in ra t s  en t ra ined  to a 
1 h l ight  - 1 h da rk  cycle 1~. 

Analogously,  the  high p lasma  free T observed  on the  
day  of p rooes t rus  m a y  reflect  cen t ra l  serotoninergic  me-  
tabol ism similar to t h a t  occuring main ly  a t  night .  This 
pos tu la t ed  high 5HT release dur ing ear ly  prooes t rus  
(which we have  observed only  indi rec t ly  as a marked  de- 
crease in endogenous  5HT concen t ra t ions  f rom 10.00 h 
to 15.00 h is ) m a y  p lay  an i m p o r t a n t  role in the  events  
leading to the  L H  surge on the  a f te rnoon  of prooes t rus  ~s. 

High  p lasma  free T in cycling ra ts  as compared  wi th  
low free T in male ra t s  m a y  similar ly reflect  obse rved  dif- 
ferences of s ignif icant ly  higher  5HT tu rnove r  in females 
t h a n  in males xg, s0. F u r t h e r  suppo r t  for a sex-specific dif- 
ference in cerebral  5HT metabo l i sm comes f rom the  ob- 
servat ion  (unpublished) t h a t  in female ra ts  killed be tween  
11.00 h and 17.00 h (the t ime of p re sumed  m i n i m u m  
bra in  T), bra in  T was marked ly  higher  t h a n  in male ra ts  
killed a t  04.00 h (the t ime of p resumed  m a x i m u m  brain 
T). These differences were par t icu lar ly  large i n  regions 
connec ted  wi th  cyclic neuroendocr ine  func t ion  - the  pre-  
optic  region, an ter ior  and med ioven t ra l  hypo tha l amus .  

Bra in  T and 5HT in mos t  of the  18 regions analyzed 
dur ing the  oest rus  cycle ~s showed a paral lel  p a t t e r n  of 
marked  changes  f rom 10.00 h to 15,00 h, w i thou t  parallel  
changes  in p lasma  free T. These resul ts  indicate  t h a t  

p lasma free T is no t  the  sole regula tor  of 5HT metabol i sm,  
bu t  t h a t  the  bra in  t r a n s p o r t  mechan i sm for T p robab ly  
p lays  a more  i m p o r t a n t  rolea. 

Al though  p lasma  free T does no t  appear  to be syn- 
chronized wi th  cent ra l  5HT metabo l i sm dur ing  the  
oest rus  cycle, it  could be pos tu la t ed  t h a t  low free T mir- 
rors a funct ional  s ta te  of high 5HT synthes is  and  high 
free T a s ta te  of h igh 5HT release. If  th is  hypothes i s  can 
be verified by  fu r the r  an imal  studies,  p l a sma  free T levels 
m a y  possibly cons t i tu te  a valuable  index  of cerebral  
serotonin  me tabo l i sm even in man.  We have  found  high 
p lasma free T in the  p remens t rua l  phase  of hea l thy  
w o m e n  ~a and also in pos t -menopausa l  endogenous  de- 
pressed women  (in prepara t ion) .  A reliable in te rp re ta t ion  
of these  results  can only  be made  wi th  a be t t e r  under-  
s t and ing  of the  complex  in ter - re la t ionships  be tween  pe- 
r iphera l  and cent ra l  T metabol ism.  
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Summary.  4-14C-Progesterone and 4-1~C-pregnenolone are metabol ized  in vi t ro  by  rabb i t  p lacenta ,  a t  day  15 and  28 
of gesta t ion,  exclusively to compounds  reduced  in r ing A (5fl) and  at  carbon 3 and 20. 

In  previous  work  f rom this  labora tory ,  i t  was demon-  
s t r a t ed  t h a t  mouse  and ra t  p lacenta l  quar te r s  are capable  
of metabol iz ing  radioac t ive  pregnenolone  and progester -  
one to  several  r ing A reduced  metabol i t es  and C19 
steroids 2, a. Es t rogen  fo rma t ion  could no t  be de tec ted  s-5. 
I t  was of  in te res t  to f ind out  whe the r  s teroidogenesis  in 
p lacen ta l  t issue of r abb i t  follows a similar pa t t e rn .  
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