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Proportions moyennes 
des locus polymorphes 

Nombres moyens 
d'all~les par locus 

Proportions moyennes de 
locus h~t6rozygotes par individu 

Groupe I : enzymes << critiques ,> 0,50 
Groupe I I : enzymes <<p6riph6riques >> 1,00 
Groupe III: protGines non-enzymatiques 0,69 

1,37 0,128 
2,00 0,316 
1,76 0,457 

sys t~me de t a m p o n  d i scont inu .  La  r6v61ation des pro- 
t6ines  a 6t6 effectu6e p a r  le noi r  amide  et  celle des enzymes  
p a r  les m6 thodes  chromog6niques .  La  desc r ip t ion  des 
sys tbmes  et  leur  n o m e n c l a t u r e  son t  r appor t6es  ai l leurs  8. 

Rdsultats. Les pro t6 ines  6tudi6es (prot6ines du  b lanc  de 
l'oeuf, p ro t6 ines  du  s6rum, enzymes  s6riques et  6 ry th ro -  
cyta i res)  on t  6t6 r6par t i e s  en t ro is  g rands  groupes  cor- 
r e s p o n d a n t  r e s p e c t i v e m e n t  aux  pro t6 ines  n o n - e n z y m a -  
t iques  (ova lbumine ,  ovoglobul ines  G3 et  G2, cona l bumine ,  
p ro t6 ines  X et  Y, p r 6 a l b u m i n e  2, a lbumine ,  p r6 t r ans -  
ferrine,  t r ans fe r r ine ,  g lobul ine  ~ lente,  h6moglobine) ,  
a u x  enzymes  <<critiques}> ( lac ta te  d6shydrog6nase ,  m a l a t e  
dgshydrog6nase ,  p h o s p h o g l u c o m u t a s e ,  phosphohexo i so -  
m6rase,  g lucose -6 -phospha te  d6shydrog6nase ,  6-phospho-  
g lucona te  d6shydrog6nase ,  f ruc tose  1-6 d i p h o s p h a t e -  
d6shydrog6nase)  et  a u x  enzymes  <~p6riph6riques >> (est6rases 
I, I I ,  I I I ,  IV  et V, p h o s p h a t a s e  a lcal ine  et  d6shydrog6nase  
alcoolique).  Le t a b l e a u  pr6sen te  une  c o m p a r a i s o n  de la 
va r i ab i l i t 6  g6n6t ique  dans  ces t ro is  classes de prot6ines .  

Les p a r a m ~ t r e s  s e r v a n t  5. mesu re r  la va r i ab i l i t 6  g6n6- 
t i que  sont  les p ropo r t i ons  m o y e n n e s  de locus p o l y m o r p h e s  
(nombre  de pro t6 ines  p o l y m o r p h e s  pa r  le n o m b r e  t o t a l  
de pro t6 ines  dans  c h a q u e  classe), les n o m b r e s  m o y e n s  
d 'al lbles  p a r  locus (nmnbre  t o t a l  d 'all~les 5  ̀c h a q u e  locus 
p a r  le n o m b r e  to ta l  des locus dans  c h a q u e  classe), et  les 
p ropo r t i ons  de locus h6 t6rozygotes  pa r  i nd iv idu  (somme 
des p ropor t i ons  d 'h6 t6 rozygotes  5  ̀ chaque  locus pa r  le 
n o m b r e  t o t a l  de locus dans  c h a q u e  classe). P o u r  Fen-  
semble  de ces calculs,  il est  bien e n t e n d u  t e n u  c o m p t e  du 
fa i t  que  l ' h6moglob ine  et  la l a c t a t e  d6shydrog6nase  sont  
chacune  cod6es pa r  deux  g~nes. 

Ce t ab l eau  pe r lne t  de se r endre  compte  que  la va r i ab i -  
l i t6 g6n6t ique mon t r 6e  p a r  les p ro t6 ines  du  groupe  I e s t  
b e a u c o u p  moins  m a r q u 6 e  que celle des groupes  I I  e t  I I I .  
E n  par t icul ier ,  la com pa r a i s on  des pa ram~t re s  c o n c e r n a n t  
les p ro t6 ines  des groupes  I e t  I I  m o n t r e  que  les va leu r s  
pa s sen t  p r a t i q u e m e n t  du  s imple  au  double  lors du  passage  
des enzymes  <~critiques>> aux  enzymes  <~p6riph6riques,. 

Les enzymes  du  groupe  I on t  pou r  s u b s t r a t s  une  seule 
esp~ce de mol6cule p r o v e n a n t  d ' u n e  r~act ion  p r6c6den te  

l ' i n t6 r i eu r  de la In6me cha ine  m6 tabo l i que  et  v a r i a n t  sur  
le mode  q u a n t i t a t i f ,  a lors  qu ' i l  est  v r a i s e m b l a b l e  que  
celles du  g roupe  I I  (esters, alcools) v a r i e n t  qua l i t a t i ve -  
m e n t  e t  son t  issues de l ' e n v i r o n n e m e n t  ext6r ieur .  Ce son t  
des cons id6ra t ions  de ce genre  qui  o n t  a m e n 6  les au t eu r s  
k a d m e t t r e  que  des m6can i smes  tels  que  l ' 6qn i l ib re  
muta t ion-s61ec t ion  et  l ' a v a n t a g e  de l ' h6 t6 rozygote  6 t a i en t  
responsab les  du  m a i n t i e n  du  p o l y m o r p h i s m e  des enzymes  
du  p r e m i e r  groupe,  a lors  que  les s6lect ions d 6 p e n d a n t e s  
de la f r6quence  et  d ive r s i f i an te s  i n t e r v e n a i e n t  p o u r  ceux 
du  second. 

Out re  les cas des d iverses  espgces de drosophi le  d6js` 
cit6s, ce t t e  d i s semblance  marqu6e  d a n s  l ' i m p o r t a n c e  
de l ' 6 t endue  du  p o l y m o r p h i s m e  des deux  classes d ' en -  
zymes  a 6t6 6ga lement  r e t rouv6e  chez la souris9 et  chez 
l ' h o m m e l ~  La  pr6sen te  6 tude  m o n t r e  que, chez au moins  
une  esp~ce d 'o iseau,  il e n e s t  6ga lement  de m~me.  

Summary. The p o l y n l o r p h i s m  obse rved  a m o n g  t he  
enzymes  i nvo lved  in t h e  r e sp i r a to ry  m e t a b o l i s m  ( lac ta te  
dehydrogenase ,  m a l a t e  dehydrogenase ,  phosphog luco-  
mutase ,  phosphohexose i somerase ,  g lucose -6 -phospha te  
dehydrogenase ,  6 -phosphog lucona t e  d e h y d r o g e n a s e  fruc- 
tose  1-6 d i p h o s p h a t e  dehydrogenase )  is less i m p o r t a n t  
t h a n  t h a t  of the  enzymes  phys io logica l ly  less essential ,  
such  as the  var ious  esterases,  t he  a lka l ine  p h o s p h a t a s e ,  
t he  alcohol  dehydrogenase ,  a n d  of the  n o n - e n z y m a t i c  
p ro t e in s  (ova lbumin ,  ovoglobul ins ,  ovomucoid ,  cona tbu -  
rain,  t r ans fe r r in ,  etc.). 
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Bostrycin,  a Tetrahydroanthraquinone Pigment  and Some Other Metabolites from the Fungus  
Arthrinium phaeospermum 

A par t i cu la r  s t r a in  of A rthrinium phaeospermum (Corda) 
M. B. Ell is  CBS 142.55 ( ~  the  t y p e  cu l tu re  of Botryoconis 
sanguinea Tubak i )  secretes  a d a r k  red p i g m e n t  in to  t he  
g r o w t h  med ium.  This  red  colour was inves t iga ted .  

The  fungus  was g rown on m a l t  e x t r a c t  agar  in  cu l tu re  
t ubes  for 11 days  a t  24~ The  cu l tures  were e x t r a c t e d  
w i t h  e thy lace t a t e .  Af te r  e v a p o r a t i o n  of t he  so lven t  t he  
res idue (180 rag/10 tubes)  was t r e a t ed  w i t h  l igh t  pe t ro-  

l eum b p  40-60 ~ for r e m o v a l  of f a t t y  m a t e r i a l  a n d  e the r  
for e x t r a c t i o n  of p igmen t s .  

The  e the r  e x t r a c t  was  e v a p o r a t e d  to d ryness  a n d  t he  
res idue  (118 mg) c h r o m a t o g r a p h e d  on  p r e p a r a t i v e  silica 
gel layers  us ing  the  so lven t  s y s t e m  b e n z e n e / d i o x a n e /  
acet ic  acid (90 : 25 : 4, v /v /v ) .  Af te r  e lu t ion  f rom the  p la tes  
t h e  c o m p o u n d  was o b t a i n e d  as red  c rys ta l s  (wings) b y  
slow e v a p o r a t i o n  of an  e the r  so lu t ion  of t he  p i g m e n t .  
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The  p i g m e n t  in  e t h a n o l  showed  a n  a b s o r p t i o n  s p e c t r u m  
cha rac t e r i s t i c  for a n a p h t h a z a r i n e  (5, 8 - d i h y d r o x y n a p h -  
t h o q u i n o n e ) - t y p e  c o m p o u n d .  The  a b s o r p t i o n  of t h e  CO 
groups  in t h e  I R - s p e c t r u m  (1600 cm -x) was  in a g r e e m e n t  
w i t h  t h i s  f inding.  

Ace ty l a t i on  of t h e  p i g m e n t  w i t h  acet ic  a n h y d r i d e  and  a 
t r ace  of c o n c e n t r a t e d  H2SO ~ yie lded severa l  ace ta tes .  
The  m a i n  p r o d u c t  o b t a i n e d  in a pure  s t a t e  was  n o t  charac-  
te r ized  as a n a p h t h o q u i n o n e  d e r i v a t i v e  b u t  as a n  a n t h r a -  
qu inone  t r i a c e t a t e  b y  m e a n s  of mass  spect roscopic  a n d  
s p e c t r o p h o t o m e t r i c  analysis .  T he  s u b s t a n c e  w i t h  molecu-  
lar  f o rmu la  C,~H~809 showed phys ico -chemica l  p rope r t i e s  
s imi la r  to  t h e  so-called c o m p o u n d  V I I  (I) descr ibed  b y  
NODA et  al. ~ The  i d e n t i t y  was  conf i rmed  b y  exac t  com- 
pa r i son  of t h e  I R - s p e c t r u m  of our  p r o d u c t  w i t h  t h a t  of 
c o m p o u n d  V I I  2. C o m p o u n d  V I I  is one of t h e  p r o d u c t s  
ob t a ined  b y  NODA a n d  his  co-workers  as a d e r i v a t i v e  of 
bos t ryc in ,  a t e t r a h y d r o a n t h r a q u i n o n e  p i g m e n t  (II)  
p roduced  b y  t he  fungus  Bostrychonema alpestre Ces, and  
i t  was  t h o u g h t  t h a t  t h e  Arthrinium p i g m e n t  m i g h t  be  
iden t ica l  w i t h  bos t ryc in .  T he  i d e n t i t y  was e s t ab l i shed  b y  
d i rec t  compar i son  w i t h  a u t h e n t i c  bos t ryc in .  T h e  Arthri- 
nium p i g m e n t  showed  comple te  a g r e e m e n t  in  al l  respects  
(MS, UV-vis . ,  IR ,  TLC). The  molecu la r  s t r u c t u r e  of 
b o s t r y c i n  shows t h a t  i t  c an  be  d e h y d r a t e d  easily. Conc. 
H2SO 4 was t he  d e h y d r a t i n g  a g e n t  in  t he  a c e t y l a t i o n  
reac t ion  i n d i c a t e d  above .  

H3COCO 0 HO 0 
H 3 C O ~ ~ C H 3  H3COy~'~CH3 iON 

H3COCO 0 HO 0 OH 

I II 

t y p e  m a t e r i a l  is ava i l ab le  a n d  t he  or ig ina l  desc r ip t ion  is 
too  vague ,  t h e  genus  should  be  r ega rded  as doub t fu l .  
I t  was  n o t  poss ible  to  c o m p a r e  t he  r e l a t ionsh ip  of A.  
phaeospermum w i t h  B. alpestre 5. 

Phys i co -chemica l  da ta% A n t h r a q u i n o n e  d e r i v a t i v e  (I): 
m.p.  239-240~ tool. wt .  426.09700, calc. for  C~,HlsO 9 
426.095077. vma, (KBr)  1775, 1765, 1672, 1660, 1595, 
1580, 1370, 1350, 1290, 1210, 1192, 1180, 1090, 1018, 975, 
892, 786 c m  -1. Bos t ryc in ,  ( I I ) :  subl.  a t  200~ no  exac t  
m.p.  due  to  s in ter ing.  MS:  m/e 336 (M+, C1,HleOs). Area= 
( E t O H ) :  228 (log e 4.42), 301 (3.87), 48O sh (3.74), 506 
(3.81), 541 (3.64). vma= ( K B r ) :  3490, 3390, 1600 c m - k  
Phenol ic  c o m p o u n d :  mol .wt .  316.1299, ta lc .  for C~sH~005 
316.1310. M-CvHII :  221.0451, calc. for  Cn t IgO ~ 221.0450. 
M* 186.46: t r a n s i t i o n  221+--> 203 + + 18 (HeO). ~max 
(E the r ) :  224, 241, 295, 336 n m ;  ~ma= (EtOI-I): 224 sh, 
242 sh, 301, 330 sh n m ;  )~ma~ ( E t O H / K O H )  : 253, 366 n m ;  
Vmux (KBr)  3390 br,  3010, 2960, 2930, 2880, 2860, 1712, 
1620, 1592, 1580 sh, 1571 sh, 1562 sh, 1438, 1290, 1195, 
1180, 1158, 1142, 1082, 1040, 980, 938, 872, 858, 840, 765, 
708 cm -1. 

Zusammen/assung. Als H a u p t f a r b s t o f f k o m p o n e n t e  im 
Myce l ium u n d  N~Lhrmedium eines S t a m m e s  des Sch im-  
melpi lzes Arthrinium phaeospermum wurde  Bos t ryc in ,  
ein T e t r a h y d r o a n t h r a c h i n o n - P i g m e n t  isol ier t  u n d  d u r c h  
Vergle ich  m i t  der  a u t h e n t i s c h e n  S u b s t a n z  ident i f iz ie r t .  
Dieser  Pi lz  p r o d u z i e r t  a u c h  Ergosterol ,  Berns te ins i tu re  
u n d  eine pheno l i sche  V e r b i n d u n g  C1~H200 v 
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The  fungus  forms  some m i n o r  yel low a n d  red  p igment s ,  
wh ich  were no t  inves t iga ted .  Some o the r  m e t a b o l i t e s  
i so la ted  a n d  iden t i f i ed  b y  compar i son  w i t h  a u t h e n t i c  
samples  were  ergos terol  a n d  succinic acid. A me tabo l i c  
c o m p o u n d  de t ec t ed  on  silica gel F25 ~ t h i n  layers  as a d a r k  
spot  in shor t  wave  UV- l igh t  a n d  g iv ing  coloured  spots  b y  
sp ray ing  w i t h  pheno l i c  r eagen t s  3 was also formed.  The  
a m o u n t  i so la ted  was too  smal l  for compte t e  charac te r i -  
za t ion.  Mass s p e c t r o m e t r y  revea led  a molecu la r  fo rmula  
of ClsH2005. O t h e r  phys ico -chemica l  d a t a  are  shown  
below. 

The  s t r a i n  label led  as Bostrychonema alpestre 4 did  no t  
p roduce  conidia .  The  or ig ina l  spec imen  a p p e a r e d  too  
s c a n t y  for  recogni t ion .  T he  sys t ema t i c  pos i t ion  of t h e  
genus  Bostrychonema Ces. is st i l l  p rob lema t i c .  Since no 
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H a i r l e s s  Mice ,  H u m a n  L e p r o s y  and T h y m u s - d e r i v e d - L y m p h o c y t e s  

I t  is genera l ly  be l i eved  t h a t  l e p r o m a t o u s  leprosy  
p a t i e n t s  h a v e  a nonspec i f ic  i m p a i r m e n t  of ce l l -media ted  
i m m u n i t y .  The  m e d i a t o r s  of cel lular  i m m u n e  response  are 
t h e  t h y m u s - d e r i v e d  (T) l ym phocy t e s ,  as opposed  to  bone  
m a r r o w - d e r i v e d  (13) l ym phocy t e s ,  wh ich  are  t h e  m e d i a t o r s  
of h u m o r a l  i m m u n i t y ,  R e c e n t l y  two  groups  of workers  
r epo r t ed  a s ign i f i can t  decrease  of T-cell  p o p u l a t i o n s  in  
l e p r o m a t o u s  p a t i e n t s  a n d  a c o n c o m i t a n t  increase  in 
B - l y m p h o c y t e s  i, 3. O t h e r  worker s  were u n a b l e  to  corrob-  
o ra te  t he se  o b s e r v a t i o n s  3. I n  ' n o r m a l '  mice, m u l t i p l i c a t i o n  
of Mycobacterium leprae is r e s t r i c t ed  to  t he  foo tpads  4. The  
in fec t ion  w h i c h  deve lops  a p p r o x i m a t e l y  6 m o n t h s  a f te r  

Lnoculat ing t h e  mouse  f o o t p a d s  w i t h  M. leprae, does n o t  
sp read  to  o t h e r  t i ssues  in  t he  an imal .  I n  n e o n a t a l l y  
t h y m e c t o m i z e d  X - i r r a d i a t e d  mice, i .v. i nocu la t ion  w i t h  
M. leprae has  been  r epo r t ed  to  r e su l t  in  genera l ized  
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