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The  p r e sen t  d a t a  f rom Figures  1 to  4 ind ica te  t h a t  the  
panc rea t i c  e -amylase  a c t i v i t y  is s t i m u l a t e d  b y  Na+ ion, 
as NaC1 or Na~COa in eve ry  case is f ound  to  be s t i m u la to ry ,  
t h o u g h  excess of these  ions i n h i b i t e d  t he  e n z y m e  ac t iv i ty .  
If  CI-  ion h a d  been  t he  a c t i v a t o r  as sugges ted  b y  ear l ier  
workers ,  a s imi la r  resu l t  would  h a v e  been  o b t a i n e d  w h e n  
KC1 or CuCI~ were used in t he  i n c u b a t i o n  mix tu re .  ]gut 
t he  resu l t s  show a comple te ly  d i f fe ren t  p ic ture .  The  enzy-  
mic  r eac t ion  t owards  Na~CO~ is s imi lar  to  t h a t  o b t a i n e d  
w h e n  NaC1 was a d d e d  to  t he  i n c u b a t i o n  m i x t u r e  in 
increas ing  concen t ra t ions .  To observe  w h e t h e r  or no t  t he  
a l t e r a t i o n  in p H  due to  t h e  a d d i t i o n  of NaC1 or KC1 or 
Na~CO3 or  CuCI 2 could  inf luence  t h e  s t i m u l a t i o n  of ~- 
amylase  a c t i v i t y ;  2 sets  of expe r imen t s ,  one us ing  buf fe r  
a n d  a n o t h e r  w i t h o u t  buffer ,  were r u n  concur ren t ly .  I n  
i n c u b a t i o n  m i x t u r e s  w i t h  NaC1, KC1 or CuC12 the re  was no  
s ign i f ican t  change  in p H  a n d  amylase  a c t i v i t y  in  t he  
non -bu f f e r ed  sys tem.  W i t h  t he  a d d i t i o n  of Na2CO ~ a 
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Fig. 4. Effect of NaC1 ( � 9  KC1 (-A-A-), Na~CO 3 (-~-[2-) and 
CuCla (-O-O-) on the activity of the pancreatic ~-amylase of white 
rat. 

r ise in p H  occurred  in t he  non -bu f f e r ed  assay  med ium,  
inspi re  of wh ich  t he re  was no cons iderab le  change  in  
amylase  a c t i v i t y  w h e n  c o m p a r e d  to t h a t  of t he  buf fe red  
sys tem.  The  p r o b a b l e  r eason  b e h i n d  th i s  p h e n o m e n o n  is 
t he  ab i l i t y  of sod ium ion to  a c t i v a t e  t he  =-amylase  to  a 
g rea t  ex ten t .  

The  m a j o r  func t i on  of t he  sod ium ion in t h e  a n i m a l  
b o d y  appear s  to  be  in connec t ion  w i t h  osmot ic  pressure  
r egu la t ion  a n d  acid base  ba lance .  A l t h o u g h  a large a m o u n t  
of sod ium is p r e sen t  in t he  food, i t  has  n e v e r  received a n y  
a t t e n t i o n  r ega rd ing  i ts  role in  enzymic  reac t ions .  HAWK s 
s u m m a r i z e s  t h a t  a ca t a ly t i c  effect  of sod ium on  e n z y m e  
r eac t i on  c a n n o t  be  t o t a l l y  exc luded.  The  i n v o l v e m e n t  of 
Na  + ions in  t he  a c t i v a t i o n  of /5-galac tos idase  has  r ecen t ly  
been  d e m o n s t r a t e d  b y  WALLENFELS et  al. 8. P r ev ious  
workers  in  th i s  field, who  s u p p o r t e d  t he  chlor ide  depen-  
dence  of a-amylase ,  could no t  avo id  t h e  presence  of Na  + 
in t h e i r  r eac t ion  m i x t u r e s  in t he  fo rm of NaC1, a s suming  
t h a t  CI- was  t h e  ac t iva to r .  I n  c o n t r a s t  t h e  p r e sen t  d a t a  
c lear ly  shows t h a t  C1- of KC1 or CuC12 could n o t  s t i m u l a t e  
t h e  a -amylase  ac t iv i ty .  On t he  o the r  h a n d ,  Na+ w i t h o u t  
C1- (Na2COs) ion s t i m u l a t e d  e -amylase  a c t i v i t y  in  all 
cases. F r o m  the  above  f ind ings  i t  m a y  be sugges ted  t h a t  
t he  Na+ ion ha s  an  i m p o r t a n t  role in t h e  a -amylase  
ac t iva t ion .  

Z~*sammen/assung. I m  Gegensa tz  zu f r i iheren  B e r i c h t e n  
wird  gezeigt,  dass  die A k t i v i e r u n g  der  e -Amylase  n i c h t  
d u r c h  Chlor ide  sonde rn  d u r c h  N a t r i u m - I o n e n  v e r u r s a c h t  
wird.  W e t t e r  wurde  gefunden,  dass  n u r  NaC1 u n d  Na2CO 3 
die A k t i v i t g t  s teigert ,  n i c h t  a b e t  CuC12 u n d  KC1. Alle 
L6sungen,  die Na  + e n t h a l t e n ,  h a b e n  ebenfa l ls  eine 
a k t i v i e r e n d e  Wi rkung .  
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N e w  C h r o m o s o m e  N u m b e r s  in Austra l ian  Leptodacty l idae  (Amphib ia ,  Sa l ient ia)  

The  A u s t r a l i a n  frogs of t he  f ami ly  L e p t o d a c t y l i d a e  
inc lude  t he  l iv ing  forms phene t i c a l l y  closest  to  t he  s t e m  
s tock  t h a t  is p r o b a b l y  ances t r a l  to  all or mos t  of t he  
' a d v a n c e d '  famil ies  of t he  order  1,2, This  evo lu t iona r i l y  
i n t e r e s t i ng  group  of A n u r a n s  h a s  been  s u b d i v i d e d  b y  
PARI~R 3 in to  2 subfami l ies  (Cycloraninae  a n d  Myo- 
b a t r a c h i n a e )  whose  reciprocal  r e l a t ionsh ips  and  phy l e t i c  
roles are st i l l  u n c e r t a i n  4. T he  r ecen t  d i scovery  in Queens-  
l and  of a p r i m i t i v e  genus  Rheobatrachus, t e n t a t i v e l y  
inc luded  in t he  L e p t o d a c t y l i d a e  (bu t  showing  other ,  
especial ly  pe loba t id ,  charac te rs )s ,  and  t he  a n a t o m i c a l  
and  biological  aff ini t ies  shown  b y  some Cycloran inae  
(e.g. Cyclorana) w i t h  t he  Hyl idaeS,  4, seem f u r t he r  to  
compl ica te  t he  p r e s en t  t a x o n o m i c  de f in i t ion  of these  
frogs. 

The  few f a t a  col lected on  t he  ch romosomes  of t he  
M y o b a t r a c h i n a e  (4 species be long ing  to the  genera  
Ranidella 7, Uperoleia a n d  Pseudophryne) a n d  of t he  
Cyc loran inae  (3 species of Limnodynastes) show t h a t  these  
Irogs are  karyologica l ly  v e r y  h o m o g e n e o u s  (all h a v e  

2 n  = 24 and  s imi la r  k a r y o t y p e  morphology)  8. They  also 
a p p e a r  to  be  genera l ly  more  d i f f e r en t i a t ed  t h a n  some 
groups  of Neo t rop ica l  a n d  Af r i can  L e p t o d a c t y l i d a e  
w i t h  2 n  = 26 ( th is  h igher  c h r o m o s o m e  n u m b e r  seems to 
be  bas ic  for t h i s  a n d  for m o s t  of t h e  a d v a n c e d  familiesS). 
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We have  found new chromosome numbers  in the 
subfamily  Cycloraninae and a pecul iar  ka ryo type  in 
Rheobatrachus silus; since we believe t h a t  t h e s e  da ta  
m a y  be of some aid in solving the  t axonomic  problems of 
these frogs, we present  here some pre l iminary  results f rom 
our work. The  species s tudied (including for compar ison 
some Aust ra l ian  Hylidae,  subfamily  Nyct imys t inae)  are 
l is ted in the Table  and most  of thei r  karyotypes  are shown 
in the  Figure.  

Among  the Lep todac ty l idae  here studied, Cyclorana 
alboguttatus is the  only species hav ing  2n = 26. In  
chromosome number  and morphology,  its ka ryo type  is 
ve ry  similar  to t h a t  of some sympat r ic  Hyl idae  (for 
example,  to t h a t  of Litoria nasuta, see Figure).  Besides 
cons t i tu t ing  fur ther  proof  of some rela t ionship be tween 
Cyclorana (or at  least  some species of this genus) and the 
Nyct imys t inae ,  these da ta  also suggest t ha t  Cyclorana is 
karyological ly  less di f ferent ia ted than  m a n y  other  
Aus t ra l ian  lep todac ty l id  genera, and tha t  i t  approaches  
some pr imi t ive  Lep todac ty l idae  from other  geographical  
areas (i.e. Heleophryne, the  Ceratophryinae,  m a n y  
Telmatobi inae  etc., all wi th  2n = 26) s 

Among  the  Cycloraninae,  Mixophyes /asciolatus and 
Adelotus brevis have  2n = 24, a ka ryo type  similar  to t h a t  
shown by some species of Limnodynastes of the  peroni 
group (L. fletcheri, peroni and tasmaniensis), all wi th  
2n = 249. However ,  the  4 species of Limodynastes here 
s tudied (dumerili, terraereginae, salmini and ornatus) 
have  a lower chromosome number  (2n = 22), thus  
seeming karyological ly  more advanced  than  the  species 
of the  peroni group. 

The 2 species of Myobat rach inae  here s tudied have  
2 n ~ 24; Ranidella (Crinia) parinsigni[era is s imilar  in 

the chromosome morphology  to o ther  species of the  same 
genus, while the  p r imi t ive  Taudaclylus diurnus has 
larger chromosomes,  r ich in he te rochromat ic  areas, thus  
approaching JPseudophryne bibroni in these characters  9. 
On morphological  grounds,  the  karyological  differences 
be tween certain Cycloraninae (e.g. ]Vlixophyes) and cer ta in  
Myobat rach inae  (e.g. Taudactylus) are not  larger than  
those occuring at  interspecific level  wi th in  each subfamily;  
this conclusion is in agreement  wi th  the  'classic'  hypothesis  
of PARKER 3 on a close relat ionship be tween some of the  
Myobat rachinae  and some Cycloraninae.  

The  newly described Rheobatrachus silus has the  same 
diploid number  as m a n y  Aust ra l ian  Lep todac ty l idae  
(2 n = 24) bu t  shows 2 large acrocentr ics  (the 6th pair), 
and 4 ve ry  small  acrocentrics (the l l t h  and 12th pairs) 
which are very  similar  to the  mierochromosomes  typica l  
of the  ' p r imi t ive '  frog families (Ascaphidae, Disco- 
glossidae and Pipidae) bu t  not  typica l  of the  remain ing  
families of the  order (which, like the  Aust ra l ian  Lepto-  
dactyl idae,  general ly show hi -armed chromosomes) s. 
Up to this point,  the  ka ryo type  of Rheobatrachus is 
somewhat  different  from tha t  of the  s tudied sympat r ic  
Leptodac ty l idae ,  while it  approaches  t h a t  of some Asca- 
phidae (especially Leiopelma hochstetteri)l~ and, to a 
lesser extent ,  tha t  of o ther  p r imi t ive  frogs. However ,  in 
the  spe rmatocy te  line this  species shows precociously 

9 A. ~ORESCALCHI, Act. IV Congr. Latin. Zool. 7, 145 (1970). 
lO A. MORESCALCm, Caryologia 27, 37 (1968). 
11 E. ~V[. STEPHENSON, ]~. S. ROBINSON a n d  N. G. STEPHENSON, Can.  

J. Genet. CytoI. lg, 691 (1972). 

The karyotypes of : Litoria ~r 
(Ln) ; Cyclorana alboguttatus (Ca) ; 
Mixophyes /asciolatus (Mf); Ade- 
lotus brevis (Ab); Limnodynastes 
dumerili (Ld); Ranidella (Crinia) 
parinsigni#rc~ (Cp) ; Taudactylus 
diur~us (Td); Rheobatrachus silus 
(Rs). The scale is 10 ~m long. 
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Species 2 n 

Hylidae 
Nyctimystinae 

Leptodactylidae 
Cycloraninae 

Myobatraehinae 

(illcertae sedis) 

Litoria nasuta 
Litoria chloris 

C yclorana albogu#atus 
Mixophyes [ascioZa, t~s 
A delotus brevis 
Limnodynastes dumerili 
Limnodynastes terraereginae 
Limnodynastes salmini 
Limnodynastes ornatus 

Ranidella parinsigni/era 
Taudactylus diurnus 

Rheobatrachus situs 

13 Research supported by a grant from the Italian C.N.R. We are 
grateful to Miss J. COVACEVlCH, Curator of Reptiles and Amphibians 
at the Queensland Museum, and to CHRIS CORBEN (Wildiife 
Research Group, Queensland) for their very kind assistance. 

t e rmina l i zed  c h i a s m a t a  (usual ly 12 ' r ing '  b iva len t s )  as 
in  t he  a d v a n c e d  famil ies  of t he  orderS; since we h a v e  
found  a smal l  n u m b e r  of s p e r m a t o c y t e  m e t a p h a s e  p la tes  
showing  a few dot - l ike  un iva len t s ,  i t  is poss ible  t h a t  t he  
mic roch romosomes  of Rheobatrachus, like those  of L. 
hochstelleri 10,11 are s u p e r n u m e r a r y  chromosomes .  

26 
Karyo log ica l  r e sea rch  on  t he  A u s t r a l i a n  L e p t o d a c t y -  

26 I idae is st i l l  in  a p r e l i m i n a r y  s tage  and,  as we h a v e  seen, i t  
is capab le  of p r o v i d i n g  c y t o t a x o n o m i c a l l y  in t e re s t ing  
results .  I n  pa r t i cu la r ,  if new research  conf i rms  the  pecul iar -  

26 i t y  of t he  k a r y o t y p e  of Rheobatrachus w i t h i n  t h e  Aus~ 
t r a l i an  Anurans ,  t h e n  t h e  presence  of t h i s  p r i m i t i v e  

24 frog in  a n  old Queens l and  refuge be l t  would be  of rele- 
24 vance  in t he  zoogeographica l  p rob l ems  r ega rd ing  t he  
22 or igin a n d  r a d i a t i o n  of t he  l ep todac ty l i d  frogs, g iven  t h a t  
22 i t  could  r ep re sen t  a re l ic t  f rom some s tock  karyologica l ly  
22 i n t e r m e d i a t e  b e t w e e n  a n  ascapho id  a n d  a l ep todac ty lo id  
22 (or pe loba to id)  condi t ionl~ .  

Summary .  F r a  i L e p t o d a c t y l i d i  Aus t ra l i an i ,  Cyclorana 
24 alboguttatus h a  2 n  = 26 come le forme pitt  genera l i zza te  
24 del la  famigl ia ,  m e n t r e  a lcune  specie di  Limnodynastes 

h a n n o  2n  = 22; specie di a l t r i  5 gener i  h a n n o  2 n  = 24. 
F r a  ques t i  u l t imi ,  il p rob l ema t i co  Rheobatrachus, com- 

24 p l e t a m e n t e  acquat ico ,  poss iede a lcun i  mic roc romosomi  
come i m e m b r i  pit t  p r i m i t i v i  del l 'ordine .  
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Incorporation of Thymidine into the Chromosomes 

I n  p a r t h e n o g e n e t i c  female  aphids ,  embryogenes i s  
s t a r t s  before  the  m o t h e r  is b o r n  1. Only  a few days  
later ,  a t  t he  f inal  moul t ,  t h e  m a t e r n a l  haemocoe l  con t a in s  
60-70 embryos ,  t he  o ldes t  of which  are usua l ly  ful ly-  
fo rmed  a n d  r e a d y  for i n d e p e n d e n t  exis tence.  A p a r t  f rom 
the  classical  work  on  a p h i d  embryo logy  (reviewed b y  
HAGAN2), a n d  some more  r ecen t  desc r ip t ive  work2, ~, 
r e la t ive ly  l i t t le  is k n o w n  of t h i s  ex t r eme ly  rap id  re- 
p r o d u c t i v e  and  d e v e l o p m e n t a l  process  which  is a p r inc ipa l  
r eason  for t he  cons iderab le  i m p o r t a n c e  of aph ids  as pests.  

Regu la r  ovu la t i ons  t a k e  place  f rom t he  ge rmar i a  of t h e  
ovarioles,  un t i l  each  ovar iole  comes to con t a i n  a sequence 
of e m b r y o s  a t  d i f fe rent  d e v e l o p m e n t  stages.  The  newly  
e x t r u d e d  oocyte  is a p p a r e n t l y  suppl ied  w i t h  a s t r e a m  of 
n u t r i e n t s  d u r i n g  its in i t ia l  g rowth  phase  b y  nurse  ceils 
in t he  an t e r i o r  p a r t  of t h e  ge rmar ium,  b u t  as t he  y o u n g  
e m b r y o  moves  down  t he  ovar iole  a n d  f u r t h e r  ovu la t ions  
occur, t h i s  n u t r i e n t  suppIy  is p r e s u m a b I y  cu t  off a n d  t he  
la te r  g rowth  of t h e  embryo ,  sti l l  con t inu ing  rapid ly ,  m u s t  
depend  on  p rov i s ion  of n u t r i e n t s  d i rec t ly  f rom the  
m a t e r n a l  haemocoel ,  t h r o u g h  t he  fol l icular  ep i the l i um 
a n d  t he  e m b r y o n i c  m e m b r a n e s .  An  ind i ca t i on  of t he  
p r o b a b l e  n u t r i t i v e  func t ion  of t he  fol l icular  ep i the l ium is 
t h e  f ac t  t h a t  i t  pers is ts  un t i l  a f te r  t he  cu t icu la  is fo rmed  
in la te  e m b r y o n i c  deve lopmen t .  However ,  t he  physio log-  
ical m e c h a n i s m s  i nvo lved  in w h a t  m u s t  be  a n  e x t r e m e l y  
eff ic ient  p rov i s ion  of food ma te r i a l s  to  t he  deve lop ing  
e m b r y o  h a v e  no t  been  inves t iga ted .  

D u r i n g  t he  course of cytological  s tud ies  on  the  chromo-  
somes of Myzus  persicae (Sulzer) a t t e m p t s  were m a d e  to  
label  t he  ch romosomes  au to rad iog raph i ca l l y  w i t h  t r i t i a t e d  
t h y m i d i n e  so t h a t  t h e y  could be  s epa ra t e ly  ident i f ied.  

of Aphid (Myzus persicae) Embryos 

The  p r inc ipa l  m e t h o d  used p r o v i d e d  i n f o r m a t i o n  on  the  
u p t a k e  of t h y m i d i n e  f rom the  m a t e r n a l  haemocoe l  b y  
y o u n g  embryos .  

Material and method. P r e p a r t u r i t i o n  ap t e rous  adu l t s  of 
M. persicae were a n a e s t h e t i z e d  b y  br ief  exposure  to  e the r  
v a p o u r  and  p laced  ~x ; th  t h e  v e n t r a l  surface  u p p e r m o s t  
in  a smal l  d rop  of w a t e r  On t he  s tage  of a b inocu la r  micro-  
scope. A b o u t  0.5 vCi of t r i t i a t e d  t h y m i d i n e  (Amersham,  
specific a c t i v i t y  2000 m C i / m M )  was in jec ted  w i t h  a f ine 
glass needle  t h r o u g h  a tho rac ic  i n t e r s e g m e n t a l  m e m b r a n e  
in to  t h e  haemocoe l  of each  aphid .  Care was t a k e n  to  
inser t  t he  t ip  of t he  needle  on ly  j u s t  below the  cut ic le  to  
avo id  d a m a g i n g  a n y  embryos .  

Aph ids  recovered  f rom in jec t ion  a f t e r  15-20 m i n  and  
m o r t a l i t y  was  negligible.  T h e y  were left  on  a p o t a t o  leaf a t  
20~ for a n  i n t e r v a l  r a n g i n g  f rom 30 m i n  to  3 h a f t e r  
in jec t ion .  T h e y  were t h e n  dissected  in 22% acet ic  acid 
and  c h r o m o s o m e  p r e p a r a t i o n s  m a d e  of t he  younges t  
e m b r y o s  b y  a r ap id  Feu lgen  s q u a s h  t e c h n i q u e  a. The  
e m b r y o s  used were e s t i m a t e d  to be  be tween  t he  3rd and  
6 th  day  of t h e i r  deve lopmen t .  Af te r  f reezing off t he  cover- 
slip t he  cells on t he  slide were e i the r  covered  w i t h  K o d a k  
AR-~0 s t r i pp ing  f i lm or d ipped  in d i lu ted  I l ford  K2 
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