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weibl iche L a r v e n  die testikul~ire Di f fe renz ie rungsr ich tung  
e inschlagen.  Da  X e n o p u s  in Labora to r iumspf l ege  sich 
le icht  zur  Geschlechtsre i fe  aufz iehen l~isst, so h a b e n  wir 
nun  sei t  nahezu  zwei J a h r e n  konver t i e r t e  Miinnchen so- 
wohl  als konve r t i e r t e  W e i b c h e n  zur Verft igung.  Dies er- 
m6gl ich t  die K o m b i n a t i o n e n  im Ziichtungskreis ,  wie in 
der  be igegebenen  Figur  dargeste l l t ,  und  en t sp rechende  
gene t i sche  Tes t ie rung  *. 

Zuni ichst  e rg ib t  s ich dabe i  die Best i i t igung der  Ge- 
s ch lech t s -Erb fo rme l  ZZ  = M/innchen,  Z W  = Weibchen .  
Die K o m b i n a t i o n  (A) yon  no rma len  ~Veibchen und M~nn- 
chen  erg ib t  schon  auf  fr i ihen La rvens t ad i en  eine klare 1 : 1 
Rat io  (382 c~-376 ~). X e n o p u s  ist  ausgesprochen gono- 
ehoris t isch,  ohne  Neigung zu Zwit t r igkei t .  

Die zweite  K o m b i n a t i o n  (B) von  Normalm~innchen mi t  
konve r t i e r t en  , B r i i d e r n ,  g ibt  rein m~tnnliche N a c h k o m -  
m e n s c h a f t e n  (e.g. 539 ~), w o m i t  schon die ZZ  K o n s t i t u -  
t ion  der  Miinnchen fes tgelegt  ist. 

Wie  d a n n  vorauszusehen  war,  ergibt  die  K o m b i n a t i o n  
(C) yon  Norma lwe ibchen  (ZW) mit  konve r t i e r t en  <* Schwe- 
s t e r n ,  (ZW) eine Gesch lech t sp ropor t ion  yon  3 ~,Veibchen : 1 
Miinnchen (e.g. 418 9 144 6). Dabei  ist  zu e rwar ten ,  dass  
ein Dr i t t e l  der  ~Veibchen die neuar t ige  W W  K o n s t i t u t i o n  
haben .  In  Zueh tversuchen ,  die j e t z t  noeh  wei te rgef i ihr t  
vverden, h a b e n  sich schon vier  W W  W e i b e h e n  fes ts te l len  
lassen;  ein vol ls t / indiger  Ber ich t  soll sp~iter Iolgen. 

Schliesslich erg ib t  die v ier te  K o m b i n a t i o n  (D), m~inn- 
l icher K o n v e r t  × weibl icher  K o n v e r t  w iede rum die nor-  
male  1:1 Gesch lech t sp ropor t ion  (e. g. 101 ~-107 c~), wobei  
aber  die T6chter  (ZW) die E r b k o n s t i t u t i o n  ihres Vate rs  
und  die S6hne (ZZ) die K o n s t i t u t i o n  der  Mut t e r  haben .  

I n t e r e s s a n t  und  sogar  i iber raschend an diesen Versu-  
ehen  is t  zunXehst die Tatsache ,  dass  Ovogenese,  Ovaria l -  
funkt ion ,  weibliche somat i sche  Di f fe renz ie rung  und  Ge- 
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Ztiehtungskreis normaler und gesehleehtskonvertierter Krallen- 
fr6sche. Jeder KSrper hat die genetische Konstitution (ZZ, ZW) ein- 
getragen. Ausserdem ¢~ ~ normales Mtinnchen, ~ = normales "Wcib- 
chen, Ce durch 6strogenes Hormon in cin Wcibchen konvertiertes 
M/innchen, Ci durch Hodenimplantation in ein Mfinnchcn vcrwan- 
deltes genetisches Weibchen. A-D die vier Kombinationen mit re- 

sultierenden Geschlecht spropor tionen. 

sch lech t s ins t ink te  sich gleicherweise mi t  allen drei  m6gli- 
chen  E r b k o n s t i t u t i o n e n :  ZZ, Z W ,  und W W  entwicke ln  
und  d a n n  lebenslang bes tehen .  W e d e r  das  Z noch das  W 
Chromosom spiel t  eine spezifische Rolle, und  die Fert i l i tXt 
ist in allen drei  Typeu  of fenbar  dieselbe. Nun  k6nnen  sich 
aber  ZZ- und  ZW-Tiere  genau so vo l lkommen  auch als 
M~knnchen en twicke ln ;  tier le tz te  genet ische  Typus ,  W W ,  
ist  noch  n ich t  verm/~nnlicht worden,  doch sind verspre-  
chende  E x p e r i m e n t e  schon im Gange.  Man k6nnte  fas t  
den E i n d r u c k  gewinnen,  dass  Z- und  W-Gene,  bzw. -Chro- 
mosomen  wenig oder  n ichts  mi t  de r  Geschlechtsd i f feren-  
zierung zu tun  haben.  Und  doch  sind sie in allen d i rek ten  
E r b v e r s u c h e n  die aussch laggebenden  l ) e t e rmina to ren .  Es  
ist nun  aber  vol ls t~ndig klar, dass  sie lediglich den  ini- 
t ia len En t sche id  fiber kor t ikale  oder  medull~re  Pr~pon-  
deranz  inneha l ten ,  abe t  keinen Einf luss  auf  die spXtere 
Gesch lech t sauswer tung  haben,  l ) a mi t  ist  ja noch n ich t  
gesagt ,  dass  u n t e r  geeigneten Bed ingungen  diese Gene 
sp~tter n ich t  noch  ak t iv i e r t  werden  k6nnten .  Keine  An- 
zeichen dafi ir  wurden  bisher  in X e n o p u s  beobach te t .  Da-  
gegen be r i ch t e t  GALL1EN 4, dass  ho rmona l  verweib l ich te  
Miinnchen von  Rana temporaria sich nach  der  Metamor -  
phose  noch in M~innchen ve rwande ln  - was ein Wieder -  
du rchse t zen  des genet i schen  Geschlechts  bedeu te t .  

Die be r i ch te t en  Ta t sachen  fordern  natf i r l ich zu cytolo-  
gischen S tud ien  heraus.  Nach  WEILER und  OHNO ~ soll ja 
das  W-Chromosom das 1Xngste E l e m e n t  sein. Es  s te l l t  
sich ohne  wei teres  die Frage,  ob die pos tgene t i sche  Kon-  
vers ion viel leicht  Py k n o s e  oder  sons twelche  mikrosko-  
pisch e rkennba re  Anzeichen yon  Inakt iv i tAt  e inzelner  
Chromosomente i le  bewirkt .  Wei te re  theore t i sche  Be- 
t r a c h t u n g e n  sollen jedoch zuri ickgestel l t  werden  bis gegen-  
w~Lrtig laufende Versuche abgeschlossen sind.  

Summary. Sex-conver ted  males  and  females of X e n o p u s  
were  raised to sexual  ma tu r i t y .  Cross-breeding proves  t h a t  
the  en t i re  d i f fe ren t ia t ion  and  reproduc t ive  func t ion  of 
females  can occur  in an imals  of the  genet ic  cons t i t u t ion  
ZZ and  W W  as well as the  normal  ZIV. Moreover,  func- 
t ional  males  have  been ob ta ined  wi th  the  Z W  as well as 
t he  ZZ  cons t i tu t ion .  E x p e r i m e n t s  w i th  the  a im of pro-  
ducing  also IVIV males  are in progress.  I t  is conc luded  
t h a t  tile sex genes and  c h r o m o s o m e s  which  in normal  re- 
p roduc t ion  decide male  or female d i rec t ion  of d i f ferent ia-  
t ion are res t r ic ted  in the i r  ac t iv i ty ,  to the  very first  s teps  
of normal  sex deve lopment .  
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Appearance of Anti-Bacterial Agglutinins in 
X-Irradiated Rabbits Receiving Immune Spleen 

Nucleoproteins 

The  appea rance  of agglut in ins  in neona ta l  r abb i t s  re- 
ceiving spleen e x t r a c t s  f rom donor  r abb i t s  prev ious ly  im- 
munized  wi th  Salmonel la  an t igens  has  been  descr ibed  by  

STERZL and  HRUBESOVA 1 I t  was sugges ted  t h a t  nucleo- 
p ro te ins  were involved  in t r ans fe r  of an a n t i b o d y - f o r m i n g  
m e c h a n i s m  to the  immunolog ica l ly  i n c o m p e t e n t  newborn  
recipients .  A t t e m p t s  to conf i rm and  e x t e n d  these  f indings 

J. 8TERZL and M. HRUI~ESOVA, For. Biol. 2, 21 (1956). 
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Transferred preparation " 
(from immune donors) 

Pre- 
treatment 

No. of 
rabbits 

Recipients 

Day antibody first Day of maximum 
appeared after transfer titer Maximum titers 

Mean peak 
titers 

Whole cell suspension None 7 
(control) X-Ray 6 

Cell-free honmgenate None 6 
X-Ray 6 

Nuclei None 7 
X-Ray 5 

Mitochondria None 6 
X-Ray 6 

Deoxyribon ucleoproteins None 8 
X-Ray 6 

Ribonucleoproteins None 7 
X-Ray 10 

3, 5, 3, 3, 3, 3, 3, 7, 9, 9, 7, 7, 7, 9 
3, 5, 3, 3, 5,3 7, 9, 5, 7, 9,7 

3, 5, 3, 3, 5, 5 5, 9, 9, 7, 9, 9 
3, 5, 3, 5, 5, 3 7, 9, 7, 7, 9, 7 

~30, 10, 5, 3, 3, 5, 3 ,21, 15, 7, 9, 9, 7 
5, :>30, ~30, 3, 5 12, 0, 0, 7, 9 

3, 5, >30, 5, 7,7 9,9, ,9, 15, 12 
3, 5, 3, >30,15, >30 7,9,7, , 2 0 , -  

5,7,3,3, ~30, 15,~30,9 9, 12, 9, 7, ,2,), ,9 
3, 7, 3, ~30, 9, 5 9, 15, 17, -, 15, 15 

3, 5, 5, 9, 5, 15, >30 7, 9, 9, 15, 12, 20, - 
9, > 30, ~30, 3, 7 15, -, -, 9, 12 
7, 3, 3, 5, ~30 1'2, 7, 9, 9, 

128, 6t, 128, 96, 21, 96, 48 83.1 
128, 256, 96, 28,320, 128 159.3 

16, 48, 16, 32, 96, 128 56.0 
16, 48, 32, 64, 8, 64 32.0 

0, 16, 32, 48, 16, 1"28, 64 42.4 
32, 0, 0, 128, 64 44.8 

16, 32, 0, 48, 16, 96 34.7 
24, 64, 48, 0, 0, 128 44.0 

48, 32, 16, 48, 0, 96, 0, 48 36.0 
21, 32, 16, 0, 32, i8 25.3 

96, 32, 16.48, 96, 24, 0 44.6 
64, 0, 0, 32, 48, 
48, 96, 128, 64, 0 48.0 

have  been  only  par t i a l ly  successful  2-,. This  r epor t  is con- 
cerned wi th  de tec t ion  of agglut in ins  to  Shigella paradysen- 
teriae ant igens  in sera of normal  and  X- i r r ad i a t ed  rec ip ient  
r abb i t s  fol lowing t r ans fe r  of nuc leopro te in- r ich  f ract ions  
p repa red  f rom regional  l y m p h  node  cells ob ta ined  f rom 
donor  adul t  r abb i t s  previous ly  immunized  wi th  Shigella 
ant igens.  

In  these  exper imen t s ,  donor  r abb i t s  were in jec ted  in to  
each foot pad  wi th  2.5 × 10 v alcohol-kil led Shigella or- 
ganisms suspended  in 0.25 ml  saline. At  vary ing  in terva ls  
thereaf te r ,  pop l i t ea l  and  axi l lary  l y m p h  nodes  were  ex- 
cised and  cell suspens ions  prepared .  Trans fe r  of an a l iquot  
of such suspensions ,  con ta in ing  2.5 × 106 or more  viable 
l y m p h o c y t e s  per  ml, would  resul t  in appea rance  of ant i -  
Shigella agglnt in ins  in 8 to  12 w'eek old rec ip ient  rabbi t s .  
e i ther  no rma l  or X- i r r ad i a t ed  24 h previous ly  wi th  425r. 
Agglut in ins  could usual ly be de t ec t ed  th ree  days  following 
t ransfer  and  usual ly  reached  m a x i m a l  t i te rs  a t  seven  days.  

Such agg lu t in in - forming  l y m p h  node  cell suspensions  
were f rac t iona ted  by  d i f ferent ia l  cen t r i fuga t ion  and  by  
sal t  ex t r ac t ion  m e t h o d s  to yield cell-free p repa ra t ions  con- 
sist ing of e i ther  nuclei, mi tochondr ia ,  deoxyr ibonuc leo-  
prote ins  (DNP),  and  r ibonuc leopro te ins  (RNP) 7,s. None  of 
these f ract ions  gave evidence  of con ta in ing  serologically 
de tec tab le  Shigella an t igens  or an t i -Shige l la  ant ibodies .  
1 ml of each prepara t ion ,  con ta in ing  e x t r a c t  equ iva l en t  to  
100 to 150 mg  wet  weigh t  l y m p h  node  ceils, were in jec ted  
in t ravenous ly  in to  8 to 12 week old rabbi ts ,  e i ther  no rma l  
or X- i r rad ia ted .  Ev idence  for t r ans fe r  of an a n t i b o d y  pro-  
ducing capac i ty  was sought  by  de t e rmin ing  the  t i t e r  of 
ant i -Shigel la  agglut inins  in the  rec ip ients  sera following 
t ransfer ,  using the  tube  di lu t ion agg lu t ina t ion  tes t .  

The Table gives the  resul ts  of a typ ica l  series of exper i -  
men t s  in which agglut inin t i te rs  were observed  in sera of 
various recipient  rabb i t s  following t r ans fe r  of nucleopro-  
tein fractions,  snbcellular  f ragments ,  and  contro l  whole 
l y m p h  node cell suspensions.  De tec tab le  levels were found 
in near ly all recipients,  e i ther  X- i r r ad i a t ed  or normal .  In  
mos t  cases, t i ters  were lower in rec ipients  receiving cell- 
free p repara t ions  as compared  to  rec ipients  of whole  cell 
suspensions.  The appearance  of agglut inins  was of ten  de- 
layed in those  rabbi ts  receiving the  cell-free mater ia l .  
However ,  recipient  rabb i t s  receiving similar  p repa ra t ions  
f rom e i ther  non- immunized  donor  rabb i t s  or f rom l y m p h  
node  ceils hea ted  a t  56°C for 60 min  prior  to f rac t ionat ion ,  

were un i fo rmly  negat ive .  No agglut in ins  were  de tec tab le  
in such contro l  rec ip ients  dur ing  a per iod of a t  least  30 
days  following t ransfer .  

A t ime  in te rva l  of 48 to 96 h be tween  foot pad  in jec t ion  
of donor  r abb i t s  and  p repa ra t i on  of the  l y m p h  node  cell 
suspens ions  and  f rac t ions  was found to be op t ima l  for ap- 
pearance  of an t i -Shige l la  agglut in ins  in sera of recipients .  
A longer  or shor t e r  in te rva l  resul ted  in less cons i s t en t  
or nega t ive  results .  

\ \ "ne the r  or no t  appea rance  of agglut in ins  in sera of non-  
i m m u n i z e d  rec ip ient  r abb i t s  receiving subcel lular  l y m p h  
node  f rac t ions  f rom immun ized  donor  r abb i t s  can  be a t t r i -  
b u t e d  to  t r ans fe r  of an a n t i b o d y  forming  m e c h a n i s m  has  
no t  been revealed  b y  these  findings.  F u r t h e r  expe r imen t s  
are unde r  way  to  de t e rmine  w h e t h e r  u n d e t e c t e d  b u t  im- 
munogen ic  a m o u n t s  of Shigella ant igen,  poss ib ly  associ- 
a ted  w, i th  nucleoprote ins ,  m a y  resul t  in act ive  s t imula t ion  
of a n t i b o d y  fo rma t ion  in X- i r r ad i a t ed  animals ,  which  m a y  
have  recovered  some immunolog ic  capabi l i ty  following 
t rans fe r  of l y m p h  node cell ex t rac ts .  

Rdsumd. Le t r ans f e r t  de  noyaux ,  de mi tochondr ies ,  de 
d6soxyr ibonucl6oprot6ines  e t  de f rac t ions  r ibonucl6opro-  
teques ,  d6r ivan t  de cellules de ganglion l y m p h a t i q u e  pr6- 
pa r f e s  ~ pa r t i r  de lapins donneurs ,  immunis6s  cont re  
Shigella a p rovoqu6 l ' appa r i t ion  d ' agg lu t in ines  an t i -Sh i -  
gella dans  le s6rum de lapins,  soumis aux  rayons  X d u r a n t  
24 h. 
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