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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 .  
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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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VII and for a gift of bostrycin. 
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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  

x K. J. GAJL-PEEZALSKA, S. D. LIM, R. R. JACOBSEN and R. A. 
GooD, New Engl. j .  Med. 288, 1033 (1973). 
J. M. DWYER, W. E. BULLOCK and J. P. FIELDS, New Engl. J. 
Med. 288, 1036 (1973). 

3 T. REA, I{. NIES, F. QUISMORIO, E. LASAROW, J. BROWN, N. LEVAN 
and G. FRIO, Clin. Res. 32, 332A (1974). 

4 C. C. SaEPARD, J. exp. Med. 112, 445 (1960). 
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Strain of mouse Route of inoculation No. of bacilli inoculated No. of bacilli harvested 

Hairless Footpad 

Hairless Subcutaneous 

Hairless Intravenous 

NIH Footpad 

1.0 • 104 7.0 -~ 1.0 • 106/footpad 

1.0 • 107 Skin: negative 
Footpad : negative 
Spleen : negative 

1.0 • 10 ~ Skin: negative 
Spleen : negative 
Footpad: negative 

1.0 • 104 5.3• • 106/footpad 

infect ion ~. This  has been a t t r i b u t e d  to  the  induced  
def iciency of i m m u n e  response  in the  hos t  animals.  The 
n ine -banded  armadil lo  is the  only species in which  a t  least  
some of the  animals  have  been shown to  be na tu ra l ly  
suscept ible  to  the  sys temic  form of leprosy% Hair less  
(nude) mice are character ized  by  hypop las t i c  t h y m u s  
glands and  a consequen t  deple t ion  of T - lymphocy t e s  7,s. 
Congeni ta l ly  a t hymic  (nude) mice have  been  found  to  
accept  for the i r  l i fe- t ime skin graf ts  f rom d i s t an t ly  
re la ted  animals  species including m a n  9, d e m o n s t r a t i n g  an 
i m p a i r m e n t  of t h y m u s - d e p e n d e n t  i m m u n i t y  in these  mice. 

Methods. To s t u d y  whe the r  there  would be increased 
mul t ip l ica t ion  of M. leprae in hairless mice, the  animals  
were inocula ted  in the  foo tpads  as well as i.v. and  s.c. 
wi th  suspensions of viable bacilli. The nude  mice were 
offspring he terozygotes  (brown, black and n o n p i g m e n t e d  
strains),  ob ta ined  f rom the  Jackson  Labora tory ,  Bar  
Harbor ,  Maine, USA.  The suspension of M. leprae was 
p repared  f rom skin biopsies of l epromatous  pa t ien ts .  To 
tes t  the  viabi l i ty  of the  organisms,  the  bacilli  were in- 
oculated into the  foo tpads  of an N I H  s t ra in  of Swiss 
mice. 2 expe r imen t s  were comple ted  using 30 hairless 
mice and  20 N I H  mice. 6 m o n t h s  af ter  inoculat ion,  the  
animals  were sacrificed and the i r  foo tpads  as well as skin 
and spleen t issues were examined,  and the  organisms 
presen t  were enumera ted .  (In autopsies  of l ep romatous  
pa t ien ts ,  we have  de tec ted  greater  number s  of leprosy 
bacill i  in the  spleen t h a n  in o ther  in te rna l  organs.) 
Several  of the  hairless mice died in the  course of the  
expe r imen t ;  however ,  a n u m b e r  of animals  survived for 
more  t h a n  6 months .  The life span  of t he  nude  mouse  is 
a p p r o x i m a t e l y  7 m o n t h s  1~ The mice t h a t  died were 
also examined  for any  evidence of bacter ia l  mul t ip l ica t ion.  

Results and discussion. Typical  results  p resen ted  in the  
Table show t h a t  there  is no s ignif icant  increase in 
prol i fera t ion of M. leprae in hairless mice as compared  to  
' normal '  mice. Despi te  the i r  p roven  T-cell deficiency s, 

the  nude  mice do no t  p ro mo t e  general ized infect ion wi th  
M. leprae. I m m u n e  def iciency disorders  are usually accom- 
pan ied  by  higll incidence of mal ignancies .  However ,  
RYGAARD and POVLSEN 10 found  t h a t  hairless mice do no t  
develop spon taneous  tumors .  These au thors  propose  a 
t h i rd  (as ye t  unknown)  express ion of immunologica l  
survei l lance in nude  mice, separa te  f rom ce l l -media ted  
and  humora l  immuni ty .  Our observa t ions  suggest  t h a t  
def ic ient  T - l y m p h o c y t e  funct ion  alone migh t  no t  provide  
a sa t i s fac tory  exp lana t ion  for excessive suscept ib i l i ty  to  
leprosy.  

Zusammenfassung. Die Ver lnehrung  und  Ausbre i tung  
yon  Mycobacterium leprae in e inem haar losen MXusestamm 
wurde  un te rsuch t .  Trotz  Fehlen  der  T - L y m p h o c y t e n  
(zellul~ire Immuni t i i t )  wurden  gleiche Resu l t a t e  wie be im 
M~uses tamm mi t  T-Lymphocyten-Akt iv i t~ i t  erzielt. 
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D o e s  2 , 4 - D  I n d u c e  M i t o t i c  I r r e g u l a r i t i e s  in  P l a n t  T i s s u e  C u l t u r e s ?  

An exogenous g rowth  regula tor  is required for in i t ia t ion  
and ma in t enance  of p l an t  t issue cul tures;  2 ,4 -D  is, 
perhaps ,  the  mos t  common ly  used chemical  for th is  
purpose.  I t  induces bo th  mi to t ic  and meiot ic  irregulari t ies 
in vivo in a n u m b e r  of p l an t  species 1-3. Earl ier  repor t s  
suggested t h a t  exogenous 2, 4 -D  induces mi to t ic  irregular-  
ities in p lan t  t issue cul tures 4,~. Recen t ly  BAYLISS 6 con- 
c luded t h a t  2, 4 -D  induces anaphase  anomal ies  in car ro t  

I j .  UNRAU and A. N. LARTER, Can. J. Dot. 30, 22 (1952). 
B. H. CROCKER, Dot. Gaz. 714, 274 (1953). 

a Z. SHOjI, Y. ODA a n d  Y. MATSURA, L a  Chrolnosolno  45-d6, 1531 
(1960). 

4 G. ~ELCIIERS and L. BERGMANN, Ber. dt. bot. Ges. 71,459 (1959). 
Z. B. SHAMINA, Proe. SyInp. on the I~{utational Process. Mechanism 
of Mutation and Inducing Factors (Ed. Z. LANDA; Academia, 
Prague 1966), p. 377. 

6 W. M. BAYLISS, Nature, Lond. 246, 529 (1973). 


