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20% in sample  L 1 to more  t h a n  80% in sample  L 8. In  the  
f rac t ion of su l foconjugated  steroids,  cons is t ing  pri- 
mar i ly  of l ipophile s teroid  sulfat ides ~, the  same me ta -  
boli tes  accounted  for l i t t le  more  t h a n  40% of isolated 3H- 
labelled compounds ,  5-androstene-3fl,  17fl-diol p roved  to  
be the  mos t  i m p o r t a n t  metabol i te ,  followed by  17fl- 
hydroxy-4-andros tene -3 -one  ( testosterone) and  4-andro-  
stene-3, 17-dione. The fo rmat ion  of labelled es t rogens  f rom 
sul foconjugated  D H E A  in h u m a n  lung t issue is no t  sur- 
pr is ing in view of the  obserya t ions  of BRAMBILLA 12, who 
repor ted  e leva ted  es t rogen levels in a case wi th  a respira-  
to ry  infection.  As far as quan t i t a t i ve  aspects  are con- 
cerned,  the  direct  metabolismS3 of su l foconjugated  
D H E A  by  far exceeded the  convers ion of the  subs t r a t e  by  
indirec t  pa thways ,  e.g. a f ter  hydrolys is  of the  conjugate .  
Al though  per iphera l  p l a sma  and 24-h urine con ta ined  
al l- labelled steroids,  ind ica t ing  the i r  escape in to  the  
general  c irculat ion in the  course of the  exper iment ,  the  
con t r ibu t ion  of per iphera l  me tabo l i sm to the  afore- 
men t ioned  resul ts  m a y  be considered minor.  For  only 
0.35% and 0.01~ of infused 3H-act ivi ty  were de tec ted  in 
the  fract ions of ur inary  s teroid sulfates and glucurono 
sides respect ively.  In  con t ras t  hereto,  af ter  the  per iphera l  
i.v. inject ion of the  same subs t ra te ,  15-30% of adminis-  
te red  a l l -ac t iv i ty  can be recovered f rom the  24-h urine ~a 

Zusammen/assung. Bei der  in-vivo Perfus ion mensch-  
l ichen Lungengewebes  mi t  7e-*H-DHEA-aSS-sulfat  zeigte 
es sich, dass im Lungengewebe  sowohl  Sulfatase- wie auch 
Sulfokinaseaktivit~tt  en tha l t en  ist. Als Metabol i ten  konn-  
t en  neben  dem vorhe r r schenden  5-Androsten-3fl,  17fl-diol 
auch Testos teron,  Andros tend ion ,  Andros te ron ,  ~ t io -  
cholanolon sowie Oest rogene nachgewiesen  werden.  
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C o n c e r n i n g  N o n - D a r k e n i n g  of M u t a n t  Habrobracon (Bracon hebetor) E y e s  as  C o n s e q u e n c e  of a N e w  
C h r o m o g e n - R e d u c i n g  M e c h a n i s m  in I n s e c t  L a r v a e  

The pheno types  of non-au tonomous  m u t a n t s  are 
general ly  changed  to wi ld- type  if they  feed on or receive 
th rough  inject ions those  subs tances  of the  normal  pa th -  
way which lie behind the  genet ic  block. Consequent]}' ,  the  
eyes of v- and cn-pupae  of Drosophila are found to be 
normal ly  coloured when the  larvae are fed wi th  an ex- 
t r ac t  from wild types  a. Contrari ly,  the  eves of the  
orange-eyed lnu tan t  2 , of the  parasi t ic  wasp,  Habro- 
bracon ]uglandis ( :  Bracon hebetor), which cannot  syn- 
thesize 3 -hydroxykynuren ine ,  do not  da rken  a l though  
their  larvae feed on the  caterpi l lars  of wild Ephestia 
kiihniella. Presen t  inves t iga t ions  have  been a imed at  
p rov id ing  an exp lana t ion  for th is  unusual  behaviour .  

H a e m o l y m p h  and fat  body  of Ephestia larvae con ta in  
small  am oun t s  of 3 -hydroxykynuren ine  5. However ,  even 
when the  h y d r o x y k y n u r e n i n e  level of the  Ephestia larvae 
is e levated by  in jec t ing  the  syn the t i c  substance,  no eye- 
darken ing  occurs in the  parasi te .  E x t r a c t i o n  of 3-day-old 
feeding larvae of Habrobracon (30 ~ reveals  t h a t  hyd ro x y -  
kynuren ine  has not  been  comple te ly  metabo l ized  by  the  
hos t  itself, because it was found in the  gut  and  also to 
some ex t en t  in the  h a e m o l y m p h  of Habrobraco~. More- 
over, compared  wi th  hyd roxykynuren ine ,  a h igh con- 
cen t ra t ion  of xan thuren ic  acid was found in h a e m o l y m p h  
and gut.  

After  2 days,  eye p i g m e n t a t i o n  by  o m m o c h r o m e  deposi-  
t ion begins in the  wi ld - type  prepupa.  E x t r a c t i o n  of the  
m u t a n t  prepupa,  fed on hyd roxykynu ren ine ,  reveals  to ta l  
absence of h y d r o x y k y n u r e n i n e  in the  h a e m o l y m p h .  Evi-  
den t ly  wi th in  2 days  it is t r a n s a m i n a t e d  to xan thu ren ic  
acid and  is excre ted  dur ing  moul t ing  to  the  p repupa ,  
leaving no h y d r o x y k y n u r e n i n e  for o m m o c h r o m e  syn- 
thesis.  In  con t ras t  to the  wild type.  the  m u t a n t  sp inning  
larvae and p repupae  no t  fed wi th  h y d r o x y k y n u r e n i n e  
accumula te  kynuren ine  and kynurenic  acid (Figure a, b). 
Figure c shows the  th i rd  chemotype :  the  feeding and 

spinning larvae metabo l ized  all h y d r o x y k y n u r e n i n e  to  
xan thuren ic  acid before o m m o c h r o m e  synthes i s  in the  eye 
began.  

Now the  quest ion is why there  is such a s t rong t rans-  
amina t ion  in feeding and spinning larvae of Habrobracon. 
I t  is assumed t h a t  whenever  toxic a m o u n t s  of t r y p t o p h a n  
are set free dur ing  d e v e l o p m e n t  of insects  they  mus t  be 
reduced to a compat ib le  level ~, 7, e i ther  by  excret ion s or 
by  convers ion into kynuren ine  and  3 -hydroxykynuren ine .  
These subs tances  seem also to be incompat ib le  in h igher  
concen t ra t ions  and hence are fu r the r  metabol ized  to the  
ommochronles ,  specially in the  pupa l  eyes of all insects  
af ter  hav ing  induced,  perhaps ,  the  syn thes i s  of the  
s t ruc tura l  c o m p o n e n t  of the o m m o c h r o n l e  syn thes iz ing  
appara tus% In  o ther  s tages or organs  where  s t ruc tura l ly  
and enzymat i ca l ly  o m m o c h r o m e  synthes i s  is possible,  
colouring is a lways preceeded by  chromogen  accumula-  
t ion,  e.g. in the  h ibe rna t ing  eggs of the  s i lkworm 1~ in 
larval  skin and  gonads  of Ephestia a, in h a e m o l y m p h  and 
fat  body  of Cerura 6 and  in the  MaLI'IGman tubes  of 
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Chromatographic separation (paper: SCHLEICHI~R and SCHOLL 2043b) 
of kynurenine (K), 3-hydroxykynurenine (OK), kynurenic acid (KA) 
and xanthurenic acid (XA) in an extract of 2 Habrobracon prepupae. 
(a) Orange-eyed mutant, (b) wild type, (c) orange-eyed mutant fed 
with 3-hydroxykynurenine {CALBIOCItEM). 

Drosophila n,12. W h e n  o m m o c h r o m e  syn thes i s  is occur-  
r ing  on ly  in t h e  p u p a l  eyes, a n o t h e r  m e c h a n i s m  m u s t  be  
o p e r a t i n g  to  reduce  h i g h  l a rva l  c h r o m o g e n  con ten t s .  In  
Habrobracon t h i s  p a t h w a y  is t he  t r a n s a m i n a t i o n  of 3- 
h y d r o x y k y n u r e n i n e  to  x a n t h u r e n i c  ac id  (and to  a lesser 
e x t e n t  of k y n u r e n i n e  to  k y n u r e n i c  acid).  This  m e c h a n i s m  
h a s  been  found  to be  eff ic ient  to  such  a n  e x t e n t  t h a t  no  
fed c h r o m o g e n  is le f t  ove r  for  t h e  second r educ ing  
m e c h a n i s m ,  wh ich  is t h e  o m m o c h r o m e  syn thes i s  ope ra t i ng  
on ly  in t he  p u p a l  s tage.  

Zusammenfassung. A n  L a r v e n  der  o range~ugigen  
M u t a n t e  der  p a r a s i t i s c h e n  Schlupfwespe  Habrobracon 
]uglandis ver f f i t t e r t e s  3 - H y d r o x y k y n u r e n i n  f i ihr t  n i c h t  
zur  AusfArbung  der  I m a g i n a l a u g e n ,  d a  es der  p u p a l e n  
O m m o c h r o m b i l d u n g  d u r c h  T r a n s a m i n i e r u n g  zu X a n t h u -  
rens~iure en tzogen  wird.  
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S e l e c t i o n  o f  Arginine-Requiring Mutants in Chlamydomonas reinhardi After Treatment with Three 
Mutagens 

F r o m  t h e  ear ly  e x p e r i m e n t s  b y  EBERSOLD 1 on ly  4 
a rg in ine - r equ i r ing  m u t a n t s  h a v e  been  i so la ted  in 
Chlamydomonas reinhardi 1-3. I n  t he  course of our  inves t i -  
ga t ion  on  t h e  specif ic i ty  of fo rward  m u t a t i o n s  in th i s  
o rganism,  severa l  new a rg in ine - requ i r ing  m u t a n t s  h a v e  
been  o b t a i n e d  a f t e r  t r e a t m e n t  of wi ld - type  cells w i t h  
e t h y l  m e t h a n e s u l f o n a t e  (EMS) and  p l a t i ng  on  m e d i a  de- 
p r ived  of m i n e r a l  n i t r ogen  b u t  con ta in ing ,  as sole n i t rogen  
source, case in  h y d r o l y z a t e  or yeas t  e x t r a c t  4. Recons t ruc -  
t i on  e x p e r i m e n t s  h a v e  s h o w n  t h a t  t he  g r o w t h  of t he  new 
s t r a in s  was r ap id ly  i n h i b i t e d  w i t h  increas ing  concen t r a -  
t i on  of NH4+ ions in t h e  cu l tu re  m ed i um .  T he  causes  of 
i n h i b i t i o n  b y  a m m o n i u m  h a v e  been  i n v e s t i g a t e d :  t h e  
resu l t s  of t h i s  s t u d y  will  be  r epo r t ed  elsewhere.  

However ,  a n o t h e r  ques t ion  arose:  w h e t h e r  t he  specifi- 
c i ty  of these  m u t a t i o n s  was a t t r i b u t a b l e  to  a p l a t i ng  
m e d i u m  effect  on ly  (and  was accord ing ly  i n d e p e n d e n t  on  
t he  m u t a g e n i c  a g e n t  used) or was  due  to  specif ic  in te r -  
ac t ion  b e t w e e n  p l a t i n g  m e d i u m  a n d  EMS.  I n  t he  l a t t e r  
case, N H + - s e n s i t i v e  a rg in ine - requ i r ing  m u t a n t s  are  no t  
expec ted  to  appear ,  even  on  a m m o n i u m - f r e e  m e d i u m ,  
a f t e r  t r e a t m e n t  w i t h  m u t a g e n s  o the r  t h a n  EMS.  E x a m p l e s  
of severe  specif ic i ty  of th i s  k i n d  h a v e  been  r epo r t ed  in t h e  
l i t e ra tu re .  I n  Ophiostoma multiannulatum, his t id ine -  
r equ i r ing  m u t a n t s  are  recovered  on  b o t h  comple t e  a n d  
m i n i m a l  + h i s t id ine  m e d i a  a f t e r  t r e a t m e n t  w i t h  N- 
n i t r o s o - N - m e t h y l u r e t h a n ,  b u t  on  m i n i m a l  + h i s t i d ine  
m e d i u m  only- a f t e r  t r e a t m e n t  w i t h  UV- l igh t  ~. I n  Penicil- 
lium chrysogenum,manganous chlor ide  suppresses  t he  
m u t a t i o n  to  a z a g u a n i n e  res i s t ance  induced  b y  n i t r ogen  
m u s t a r d  b u t  n o t  b y  o t h e r  m u t a g e n s  s. 

I t  is t he  r ea son  w h y  i t  seemed in t e r e s t i ng  to  c o m p a r e  
t h e  spec t r a  of m u t a t i o n s  i nduced  w i t h  E M S  a n d  2 o the r  
mu tagens ,  U V - l i g h t  a n d  N - m e t h y l - N - n i t r o - N ' - n i t r o s o -  
g u a n i d i n e  (MNNG) in our  fo rward  m u t a t i o n  sys tem.  

Material and methods. T he  wi ld- type ,  mr+, s t r a i n  137c 
o b t a i n e d  f rom R. P. Lev ine  ( H a r v a r d  Unive r s i ty ) ,  was  

used t h r o u g h o u t  th i s  s tudy .  Genera l  m e t h o d s  of cu l tu re  
a n d  m u t a n t  i so la t ion  p rocedures  were those  descr ibed  
p rev ious ly  4. All m u t a n t s  were isola ted on a m e d i u m  wi th-  
ou t  NH4C1 b u t  s u p p l e m e n t e d  w i t h  4 g/1 Difco yeas t  ex- 
t r a c t  (M - N + Y E  4). The  t r e a t m e n t s  were pe r fo rmed  on 
s t a t i o n a r y  p h a s e  cu l tu res  g rown for 3-4  days  in l iqu id  
comple te  med ium.  Af te r  wash ing  t he  cells were suspended  
in 0 . 0 2 M  p o t a s s i u m  p h o s p h a t e  buf fe r  (pH 6.9) a t  a con- 
c e n t r a t i o n  of a b o u t  107 cells/ml,  t h e n  t r e a t e d  as follows. 
M N N G :  t he  suspens ion  was t r e a t e d  w i t h  100 mg/1 M N N G  
in buf fe r  a t  25 ~ for 30 or 60 min .  The  t r e a t m e n t  was  
i n t e r r u p t e d  b y  2 wash ings  in buffer .  The  cells were p la t ed  
a t  a p p r o p r i a t e  d i lu t ions  on  M -  N +  Y E  4 m e d i u m  and  
i n c u b a t e d  in t he  l igh t  (5000 lux) for 7-10 days,  a f t e r  
wh ich  t he  colonies were  rep l ica -p la ted  on  to m i n i m a l  and  
s u p p l e m e n t e d  media .  UV:  The  U V  source was a H a n a u  
Ster i lamp,  t y p e  F2318.  5 ml  of t h e  suspens ion  were irra-  
d i a t ed  in a n  open  pe t r i  d i sh  (50 m m  d iamete r )  a t  35 cm 
of t he  source. The  suspens ion  was gen t ly  a g i t a t e d  on a 
m a g n e t i c  s t i r re r  d u r i n g  i r rad ia t ion .  U V - t r e a t e d  cells 
were m a n i p u l a t e d  as M N N G - t r e a t e d  ones, excep t  t h a t  
for t h e  f i rs t  12 h of i n c u b a t i o n  t h e y  were kep t  in  t he  d a r k  
to p r e v e n t  p h o t o r e a c t i v a t i o n .  E M S  : The  ceils were t r e a t ed  
w i t h  0 . 2 7 M  EMS in 0.1 M p o t a s s i u m  p h o s p h a t e  buffer  a t  
25 ~ for 2 h as p rev ious ly  descr ibed  4. 

Results and discussion. Table  I shows t h a t  MNNG,  U V  
a n d  EMS are ef fec t ive  in  i nduc ing  fo rward  m u t a t i o n s  in  
C. reinhardi. T h e  h ighes t  m u t a t i o n  f requencies  were ob- 
served  fol lowing t r e a t m e n t  w i t h  UV or MNNG.  R a t h e r  
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