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phan pyrrolase act ivi ty s as they do in Drosophila 4,5, in 
Rana 6, and in ra t  liver 7-x°. However, high concentrations 
of t ryptophan inhibit pyrrolase act ivi ty  in vi tro (Table I I) 
m contrast  to the enzyme of Drosophila TM. There may 
exist ES~-complexes instead of the normally functional 
enzyme-substrate-units (ES). If so ESm must be assumed 
to be nearly inactive. But  the small act ivi ty of 0.0012 # M  
kynurenine/h/mg protein at  substrate concentration of" 
0.01M try]l remains constant until  the t ryptophan con- 
centration is raised by a factor of 6. I t  is not  known 
whether ES~-complexes exist in vivo after t ryptophan 
has been fed. However, the normal t ryptophan concentra- 
tion in vivo is not  high enough to have a regulatory in- 
fluence on pyrrolase activity. 

Zusammen]assung. Die Metabolite Und 3 Enzyme des 
Tryptophanstoffwechsels yon Habrobracon weisen w/~h- 
rend der parasit/~ren Phase sowie w~hrend der Puppen- 
ruhe und im Imaginalstadium signifikante Konzentra- 

tions- bzw. Aktivit~tsver/~nderungen auf. Diese sind des 
Ergebnis mindestens zweier Regulationsmechanismen. 

F, LEIBENGUTH lS 

Zoologisches I~stitut, Abteilung Entwicklungsphysiologie 
der Universit~it Tiibingen (Germany), 72 May 7967. 

3 F. LEXBES~UTH, Wilhelm Roux Arch. EntwMech. Org. /58, 246 
(i~7). 

¢ G. A. M&RZLUI~, Genetics 52, 503 (19657. 
5 T. M. Rlz~ and R. M. Rxz~I, J. Cell Biol. 17, 87 (1963). 
6 M. SPmGEL, Biol. Bull. 721, 547 (19611. 

W. E. KNOx and A. H. M~HLER, Science 113, 237 (1951). 
a A. M. NEMETH and V. T. NaCHMIAS, Science 728, 1085 (19587. 
90. GREENGARD and P. FEIGELSON, J. biol. Chem. 256, 158 (19617. 

lo M. SPIEGEL and E. S. SPIEGEL, Biol. Bull. ]26, 307 (19647. 
~1 S. KAUFMAN~, Genetics 47, 807 (19627. 
le G. A. MARZLVF, Z. VererbLehre 97, I0 (1965). 
is I thank Prof. V. SCHWARTZ and Prof. A. EGELHAAF for helpful 

advice, 

T h e  C l o s e  K a r y o l o g i c a l  Af f in i t i e s  b e t w e e n  a 
Ceratophrys and Pelobates (Amphibia 

Salientia) 
The South American Anuran, which are of~very con- 

siderable taxonomic interest in view of the great number 
of families and species tha t  exist in tha t  area, are the 
object of karyological research at  the present moment,  
being undertaken chiefly by the school of SA~Z. SAEZ and 
BauM 1 have observed, among other things, tha t  Cerato- 
phrys ornate has a chromosome set tha t  is numerically 
very high (2n = 89, 92, 98 and 108). 

I myself have collected karyological data  regarding 
certain species of South American Anuran, and I here 
describe the results of a karyological s tudy of specimens 
of C. calcarata originating from Columbia, which I con- 
sider to be interesting. 

The chromosome set of this species consists of 26 
chromosomes: 12 large and 14 smaller ones; one pair of 
these shows vast  heterochromatic areas (Figure 1, arrows). 
In  the male line there are 13 meiotic bivalents, each of 
which is usually provided with 2 terminal chiasmata. 

As regards the number and morphology of the various 
pairs of homologues, the karyotype of C. calcarata (be- 
longing to the family of the Leptodactylidae, which, how- 
ever, various authors classify in a new family detached 
from the former: the Ceratophryda~) is very similar to tha t  
of. Petobates cultripes (Figure 2; MORESCALCHI a), belonging 
to the family of the Peloba~idae. 

Figure 3 shows the genomes of the 2 species, recon- 
structed schematically by Using a chromosome of each 
pair of homologues of a somatic metaphase of Ceratophrys 
(below) and of Pelobates (above). I t  may  be seen tha t  the 
various chromosomes correspond in order, as regards form 
and relative dimensions, in the 2 species (this is also the 
case for the chromosomes provided with heterochromatic 
areas, situated in the seventh place), except  those in the 
sixth place, which in Petobates have the centromere in a 
more distal position. 

Wi th  regard to certain characteristics, the karyotype 
of Ceratophrys may also be compared with tha t  of Hyla 

(MoRESCALCHI z) which, however, appears more differenti- 
ated from this point of view, in accordance with the 
systematic data  (REIG*; GRIYFITHS~; HEC~IT~). 

I maintain tha t  the considerable karyological affinity 
tha t  exists between Ceratophrys and Pelobates may pro- 
vide useful indications regarding the taxonomic relation- 
ships of the Leptodactylids, or of a par t  of them (the 
possible Ceratopkrydae). 

Fig. 1. Intestinal metaphase plate of a ~ of Ceratophrys calcarata. 
The arrows indicate the chromosomes provided with heterochramatic 

areas. Mayer's acid hemalaun, 
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Fig. 2. Intestinal metaphasc plate of a c~ of PeIobates cultripes. The 
arrows indicate the chromosomes provided with heterochromatic 

areas. Mayer's acid hemalaun. 

13, 

Fig. 3. Comparison between the genomes of the 2 species, recon- 
structed schematically by using a single homologue of each pair of 

the set shown in Figures 1 and 2. 

The  phyle t ic  significance of the  vas t  and  perhaps  
heterogeneous  grouping  of the  Lep todac ty l id s  is under  
discussion t o d a y ;  this  grouping seems older  t h a n  was 
prev ious ly  t h o u g h t  and  some au thors  consider  t h a t  i t  is 
here  t h a t  t he  di f ferent ia t ion arises in t he  forms t h a t  have  
p roduced  the  A n u r a n  of the  more  h ighly  evo lved  families 
(LAURENTT; REIG4; HECHTe). 

W i t h i n  t he  Leptodac ty l ids ,  Ceratophrys appears  as a 
p r imi t ive  karyological  form, the  re la t ionships  of which 
with Pelobates seem ex t r eme ly  interest ing,  pa r t i cu la r ly  in 
v iew of the  fact  t h a t  the  der iva t ion  of t he  Pelobatidae 
f rom the  s tock  of the  Disvoglossidae seems karyologica l ly  
improbable ,  con t r a ry  to the  c o m m o n l y  held v iew:  accord-  
ing to  t he  karyological  d a t a  col lected by  myself  s, the  
Discoglossidae, toge ther  wi th  t he  Ascaphidaz, could con- 
s t i tu te  a b ranch  of Anuran  t h a t  had  become di f ferent ia ted  
f rom the  remain ing  families a t  an ear ly  per iod and had 
evo lved  along lines of its own 9. 

Riassunto. i i  car iot ipo di Ceratophrys calcarata (Lepto- 
dactylidae o Ceratophrydae) consta  di 26 cromosomi,  12 
grandi  e 14 pi~ piccoli ;  il se t t imo paio mos t ra  zone etero-  
cromat iche .  I1 genoma di Ceratophrys presen ta  una  s t r e t t a  
somigl ianza con quel lo di Pdobates cultripes ( Pdobatidae) ; 
I 'A r i t iene che ques to  fa t to  possa fornire ut i l i  indicazioni  
sulle relazioni  t assonomiche  dei Ceratophrydae. 
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Antigenic Relationship between the Cysts and 
Trophozoites of Entamoeba invadens 

The  ant igenic  re la t ionship of t he  t rophozoi tes  of va r ious  
species of Entaraoeba has been s tudied  prev ious ly  us ing 
the  gel-diffusion t e chn iquO,  t he  f luorescen t -an t ibody  
technique  2 and the  immobi l i za t ion  reac t ion  8. However ,  
there  is no in format ion  on the  ant igenic  re la t ionship  be- 
tween  the  cysts  and  t rophozoi tes  of t he  same species. This  
is an init ial  r epor t  of such a s t udy  in which the  f luorescent-  
a n t i b o d y  t echn ique  has been used to  s t udy  the  surface 
ant igens of the  2 main  s tages in the  life cycle of B. i~vadens. 

The  s t ra in  of E.  iuvad~ns (BC) used in this  s t udy  encysts  
in large numbers ,  5-6 days  af ter  subcul ture ,  when grown 
in Difco 's  E n t a m o e b a  m e d i u m  4. To prepare  t he  antigens,  
the  cysts  were washed  B t imes  in sterile dist i l led wa te r  by  

cen t r i fuga t ion  and  s tored a t  5 °C overnight .  The  process 
was repea ted  dai ly  for 3 days  un t i l  a pure  suspension of 
cysts, comple te ly  free of t rophozoi tes ,  was obta ined .  The  
cysts  were  t ransferred to physiological  saline and in jec ted  
into  rabbi ts  for immuniza t ion .  The  immuniza t ion  schedule 
consisted of 4 in ject ions  g iven  i.v. a t  7-day intervals .  I n  
total ,  app rox ima te ly  1 mil l ion cells were in jec ted  per  
animal .  
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