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pro te in  and  enzyme de te rmina t ions .  0.1 ml of a s tock 
adenosine  solut ion (50 gmoles adenos ine /ml  H20), 
0.15 ml of a 0.1 M po tas s ium p h o s p h a t e  buffer  p H  7.4, 
and 0.1 ml of H20 were incuba ted  for 30 rain a t  37~ 
wi th  0.3 ml  of the  supernate .  Ammon ia  released f rom 
adenosine by  deamina t i on  was de t e rmined  by  the  
me thod  of SELmSON and  SELmSON s. P ro t e in  concen- 
t ra t ions  in the  superna tes  ranged f rom 12.5 to  18.9 
mg/ml  9. 

Results and discussion. As shown in the  Table, easily 
measurable  levels of ADA ac t iv i ty  were found  in each 
individual  l iver ext rac t .  No signif icant  differences in th is  
enzyme  ac t iv i ty  were found be tween  geno types  of 
animals  of ages less t h a n  2 months .  These f indings  
indicate  t h a t  the  immunologica l  i m p a i r m e n t  in nude  
mice is no t  associated wi th  ADA deficiency and is not  a 
model  for th is  form of h u m a n  combined  immunologica l  
deficiency disease, Gross examina t ion  of the  l iver samples  
showed no not iceable  abnormal i t ies .  Microscopy per- 
formed on the  livers t aken  f rom nudes  of t he  same age 
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raised under  ident ical  condi t ions  did no t  show necrot ic  
foci wi th  g ranu locydc  inf i l t ra t ion  t h a t  have  been observed 
in livers of older animals.  I t  is n o t e w o r t h y  t h a t  PANTE- 
LOURIS and ~]V~ACMENAMIN 10 h a v e  repor ted  an increase in 
L-tryosine and L-glutamine acid decarboxylase  ac t iv i ty  
in. the  livers of nude  mice greater  t h a n  2 m o n t h s  of age to. 
However ,  adul t  nude  mice have  a h igh  incidence of 
liver disease and the  repor ted  enzyme differences in 
older mice m a y  be due to hepa t i c  pa tho logy  r a the r  t h a n  
re la ted  di rec t ly  to the  m u t a t i o n h  In  any  case, mice wi th  
a selective deficiency in cellular and humora l  i m m u n i t y  
have  ADA ac t iv i ty  t h a t  is s imilar  to  the i r  immunolo-  
gically in tac t  l i t t e rmates .  

Rdsumd. Une Iorme de maladie  humaine  d ' i m m u n o -  
insuffisance grave combin6e est  associ~e g u n e  insuffisance 
d 'ad6nosine  d@aminase dans  les cellules de l y mp h e  et  
darts d ' au t res  t issus c o m p r e n a n t  le foie, la ra te  et  les 
6ry throcytes  des cul tures de f ibroblas tes  de la peau. Un  
modgle animal  d ' immuno- insuf f i sance  combin6e a 6t6 
r6cememt  cr66 dans  une race de souris sans poils. Nous 
avons mont r6  que chez ces souris i m m u n o l o g i q u e m e n t  
d6ficientes l 'ac t iv i t6  de l ' ad6nosine-d6aminase  est  nor- 
male. 
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Inter-Specific Relationships of Leiopelma (Amphibia: Anura): Further Karyological Evidence 

The genus Leiopelma, because of its long per iod of 
geographical  isolat ion and  its r e ten t ion  of a re la t ively  
large n u m b e r  of p r imi t ive  ana tomica l  and morphological  
character is t ics ,  is of general  biological  in te res t  and 
evo lu t ionary  impor tance .  A m o n g  the  m a n y  ques t ions  
sur rounding  the  genus are those  concerning its degree of 
af f in i ty  wi th  t he  Nor th  Amer ican  amphicoelous  frogs 
of the  genus Ascaphus Stejneger  and  the  inter-specif ic  
re la t ionships  wi th in  the  genus Leiopelma itself. The p re sen t  
karyological  inves t iga t ion  was u n d e r t a k e n  in the  hope  
t h a t  it  would assist  in t axonomic  clarif icat ion.  

Arm ratios, centromere indices and relative length s of chromosomes 
of L. hamiltoni 

Pair No. Arm ratios �9 Centromere indices ~ Relative lengths 

1 1.18 =~ 0.05 45.86 ~- 1.14 1.00 
2 2.12 J= 0.18 31.74 j= 0.37 0.87 ~ 0.02 
3 1.13 i 0.02 46.86 4- 0.58 0.89 4- 0.02 
4 1.16 =~ 0.03 46.41 ~= 0.53 0.81 4- 0.02 
5 2.81 4- 0.08 26.37 4- 0.54 0.69 i 0.02 
6 1.22 =~ 0.04 45.00 =t= 0.75 0.50 j= 0.01 
7 1.19 ~ 0.02 45.72 • 0.41 0.43 nk 0.01 
8 1.03 4- 0.02 49.20 -4- 0.34 0.39 -E 0.01 
9 0.29 4- 0.01 

Mean 4- standard error. Figures are based on measurements from 
10 metaphase spreads. Lengths have been calculated i~a relation to the 
length of the longest pair. The chromosomes are shown in the same 
order as in Figure 2. 

IVIoRESCALCHI 1 f i rs t  descr ibed the  chromosomes  of 
Leiopelma hochstelteri Fitz inger ,  the  mos t  widely  distr i-  
bu ted  species of the  sole endemic  New Zealand genus of 
frogs, f rom 2 female specimens.  Bo th  of these  had  5 pairs  
of me tacen t r i c  or submetacen t r i c  ch romosomes  and 6 
smaller  pairs of acrocentr ics  but,  in addi t ion  to th is  basic 
complemen t  of 22, the  ka ryo type  of 1 specimen included 
12 mic rochromosomes  while the  o ther  had  only one. Later ,  
the  p resen t  au thors  ~ d e m o n s t r a t e d  t h a t  the  microchromo-  
somes of L. hochstetteri appear  to  func t ion  as supernumer-  
aries and  t h a t  t h e y  show considerable  individual  var ia t ion 
in n u m b e r  and m a y  even be absent .  

The ka ryo type  of a second species, L. archeyi Turbo t t ,  
was concur ren t ly  descr ibed 2 f rom 2 female specimens.  
The to ta l  ch romosome n u m b e r  was 18 and only the  
smal les t  pair  was acrocentric.  No microchromosomes  were 
present .  

Unt i l  now, the  ka ryo type  of the  th i rd  k n o w n  species, 
L. hamiltoni MCCULLOCH, has no t  been  described.  The 
occurrence of L. hamiltoni was originally r epor ted  from 
Stephens  Is land in Cook St ra i t  a where  the  frog has 
an ex t remely  res t r ic ted  d i s t r ibu t ion  *. In  1957, ano the r  
popula t ion  of animals  resembl ing  L. hamiltoni was 
discovered on Maud Is land  ill Pelorus  Sound ~ and the  
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fol lowing desc r ip t ion  appl ies  to  frogs f rom th i s  local i ty  
only. The  r epo r t  is based  on m a t e r i a l  f rom 3 a d u l t  females  
a n d  i adu l t  male.  

Malerial and methods. The  b o d y  l eng ths  (snout  to  ven t )  
r anged  f rom 38-47 m m  and  t he  weigh ts  f rom 5.7-7.0 g. 
All t he  frogs were g iven  i.p. in jec t ions  of colchicine (0.5 ml,  
0 .01-0 ,05%) 12 h before  t h e y  were ki l led a n d  processed. 
As p rev ious ly  descr ibed  for L. hochstetteri and  L. arcl, eyi2 
i n t e s t i n a l  and  tes t i s  squashes  were p r e p a r e d  and  cu l tu res  
were m a d e  of k i d n e y  and  lung  tissue. These  were i n c u b a t e d  
on col lagen a t  20-25 ~ The  m e d i u m  was based  on  t h a t  
of WOLF and  QUIMBY 6 b u t  was  p r e p a r e d  b y  c o m b i n i n g  
the  a p p r o p r i a t e  salks w i t h  6.0 ml/1 of Eag le ' s  M.E.M. 
amino  acid so lu t ions  A + B, v i t a m i n s ,  L-g lu tamine  and  
non-essen t i a l  a m i n o  acids ( C o m m o n w e a l t h  S e r u m  Labo-  
ra tor ies ,  Melbourne)  t o g e t h e r  w i t h  14% foeta l  calf  serum. 
Who le  egg u l t r a f i l t r a t e  was  omi t t ed .  Cul tures  were 
a l lowed to grow for 3-4  weeks before  m e t a p h a s e  spreads  
were p r e p a r e d  2. K a r y o t y p e  m e a s u r e m e n t s  were based  on 
10 spreads  f rom s q u a s h  p r e p a r a t i o n s  and  cu l tu red  ceils 
and inc luded  m a t e r i a l  f r om all  4 specimens.  Chromosome  
coun t s  were m a d e  f rom more  t h a n  40 spreads .  

Somat i c  ch romosomes  of L. hamiltoni. 9 pa i rs  of 
ch r omosomes  were p r e sen t  (Figure  1 a n d  Table) .  On ly  t h e  
smal les t  pa i r  was  ac rocen t r ic  and  w i t h  th i s  pa i r  were 
associa ted  seconda ry  cons t r i c t ions  a n d  small ,  t e r m i n a I  
satel l i tes.  Mic rochromosomes  were absen t .  The  k a r y o t y p e  
of L. hamifto~i r e sembled  t h a t  of L. archeyi (Figure 2) in 
t o t a l  c h r o m o s o m e  number ,  overa l l  p a t t e r n  a n d  n u m b e r  

an d  pos i t ion  of ac rocen t r ic  chromosomes .  Some differences  
were found  in t i le r e l a t ive  l eng ths  of specific chromo-  
somes ~,5 b u t  t h e  m o s t  obv ious  d ive rgence  was t h e  
loca t ion  of t h e  seconda ry  cons t r ic t ions .  

Meiotic stooges. Afte r  e x a m i n a t i o n  of n u m e r o u s  squashes  
of tes tes  f rom a m a t u r e  male,  a lone p r i m a r y  s p e r m a t o c y t e  
a t  l a te  p r o p h a s e  of meiosis  I was found  w i t h  5 large a n d  
4 med ium-s i zed  b i v a l e n t s  (Figure 3). Careful  microscopic  
e x a m i n a t i o n  of b i v a l e n t  o r i e n t a t i o n  revea led  t h a t  t he  
conf igu ra t ion  nea r  t h e  a r row in F igure  3 r ep re sen t ed  t he  
o v e r l ap p i n g  of 2 med i mn - s i zed  b i v a l e n t s  an d  n o t  a n  
i n t e r s t i t i a l  ch i a s ma  of a large b iva len t .  E a c h  of t h e  5 
large b i v a l e n t s  h a d  2 t e r m i n a l  or nea r  t e r m i n a l  ch i a sma ta .  
One b i v a l e n t  was a l r eady  in a r ing  form, t h e  o thers  were 
a t  va r ious  s tages  of r ing  fo rmat ion .  Three  of t h e  4 m e d i u m -  
sized b i v a l e n t s  also showed  t e r m i n a l  c h i a s m a t a  an d  a r ing  
form, whi le  t h e  r e m a i n i n g  one h a d  the  t yp ica l  cross shape  
re su l t ing  f rom a s ingle i n t e r s t i t i a l  ch iasma.  

Discussion. The  p re sen t  repor~ emphas izes  the  d iver-  
gence of karyologica l  p a t t e r n  be tween  L. hochstetXeri on 
the  one h a n d  an d  L. h~miltoni a n d  L. a~cheyi on  t h e  o ther .  
T h e  differences  b e t w een  the  k a r y o t y p e s  of L. c~rcheyi a n d  
L. hochstetteri h a v e  a l r ead y  been  e n u m e r a t e d  a n d  discussed 2 
a n d  t h e  g rea te r  r e semblance  of the  k a r y o t y p e  of t h e  l a t t e r  
species to  t h a t  of A scaphus has  been  recorded  ~. The  
p re sen t  c h r o m o s o m e  s t u d y  suppor t s  p rev ious  ev idence  

K. WOLF and 1K. C. QIJIMBY, Science 14/4, 1578 (1964). 
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f rom ex te rna l  fea tures  a n d  ske le ta l  a n a t o m y  s t h a t  
L. archeyi a n d  L. hamiltoni h a v e  a closer a f f in i ty  w i t h  
each  o the r  t h a n  e i the r  does w i t h  L. hochstetteri. A neoten ic  
bas is  for t he  a p p a r e n t  r e l a t i onsh ip  b e t w e e n  L. archeyi an d  
L. hamiltoni has  p rev ious ly  been  sugges ted  5. 

The  degree of i m p o r t a n c e  t h a t  shonId  be  a t t a c h e d  to 
v a r i a t i o n s  ill r e la t ive  l eng ths  of specific ch romosomes  of 
L, archeyi a n d  L. hamiltoni is ques t ionab le  a t  th i s  s tage 
in v iew of t he  l imi t ed  and  s u b o p t i m a l  p r e p a r a t i o n s  on  
wh ich  t he  m e a s u r e m e n t s  of L. archeyi chromosomes  were of 
necess i ty  based  2. I t  is des i rab le  t h a t  f u r t he r  m a t e r i a l  of 
th i s  species should  be  examined ,  pa r t i cu l a r l y  w i t h  regard  
to  t h e  de ta i l ed  m o r p h o l o g y  of t he  ch romosomes  bea r ing  
t h e  seconda ry  cons t r ic t ions .  On p r e sen t  ev idence  (Figure  
2), i t  appea r s  to  be  theo re t i ca l ly  feasible  to  der ive  a 
k a r y o t y p e  v e r y  s imi la r  to  t h a t  of L. archeyi b y  pos tu l a t i n g  
a t r a n s l o c a t i o n  of t he  secondary  cons t r i c t ion  and  te lomere  
f rom Pa i r  9 of L. hamiltoni (Figure 2) to  Pa i r  6 of t he  same  
species (Figure 2). "Whatever  t he  e v o l u t i o n a r y  basis  of t h e  
a p p a r e n t  r e l a t ionsh ip  be tween  L. archeyi and  L. harniltoni 
m a y  h a v e  been,  i t  is now obscured  b y  t he  t o t a l  geographica l  
s e p a r a t i o n  of these  2 species. However ,  t he  c o m b i n e d  
i n f o r m a t i o n  now ava i l ab le  r ega rd ing  t he  c h r o m o s o m e  
p a t t e r n s  of Leiopelma suggests  t h a t  t he  t i m e  m a y  n o w  
be  a p p r o p r i a t e  for a t a x o n o m i c  r eas ses smen t  of t he  genus  
as a whole,  c o m b i n i n g  ev idence  f rom all ava i l ab le  areas  of 
inves t iga t ion .  

Charac te r i s t i cs  of ea r ly  meiosis  in  ma te  a n u r a n s  h a v e  
been  t a b u l a t e d  b y  MORESCALCHr 7. Those  of t he  Ascaph idae  
a n d  Discoglossidae are l i s ted  as be ing  genera l ly  d i f fe rent  
f rom those  of ' h igher '  a n n r a n  families.  Diakines is  in 
L. hamiftoni appear s  to  conform w i t h  t he  p a t t e r n  for 

o the r  a scaph ids  a n d  discoglossids in some respects ,  b u t  
also has  s imi lar i t ies  to  t h a t  of t h e  more  a d v a n c e d  families.  
The  sca rc i ty  of d iak ines is  s tages  suppor t s  t h e  c o n t e n t i o n  
t h a t  t h i s  s tage is shor t  in  a scaph ids  an d  discoglossids. 
On t h e  o the r  hand ,  t h e  possess ion of 2 t e r m i n a l  c h i a s m a t a  
in  mos t  b i v a l e n t s  in  L. hamiltoni is a n  excep t ion  to  t h e  
gene ra l i za t ion  t h a t  a scaph ids  an d  discoglossids h a v e  
more  t h a n  2 c h i a s m a t a  in  large b i v a l e n t s  an d  t h a t  
ch i a s ma  t e r m i n a l i z a t i o n  is n o r m a l l y  n e v e r  to ta l .  MORES- 
CALCHI 7 refer red  to  ' t he  presence,  b u t  n o t  c o n s t a n t '  oi 
r ing  b i v a l e n t s  in  Discoglossus an d  less c o m m o n l y  in 
Alytes. L. hamiltoni can  be  a d d e d  to th i s  group,  a l t h o u g h  
i t  shou ld  be  n o t e d  t h a t  such  a n  inc lus ion  is based  on a 
singIe spread.  

MORESCALCIII 7-9 has  suggested  t h a t  b i v a l e n t  mor-  
pho logy  an d  b e h a v i o u r  of a scaph ids  a n d  discoglossids 
r ep resen t  p r i m i t i v e  a n u r a n  cond i t ions  s imi la r  to  t he  
u rode lan  type .  In  urodeles  t h e  n u mb er ,  loca l iza t ion  a n d  
t e r m i n a l i z a t i o n  of c h i a s m a t a  b e t w een  an d  even  w i t h i n  
species m a y  v a r y  a n d  i t  would  a p p e a r  t h a t  the re  is also 
v a r i a t i o n  in these  aspects  of male  meiosis  in t h e  genus  
Leiopelma. 

Rdsumd. Le c a r y o t y p e  de la grenoui l le  c o u r a m m e n t  
class6e sous le nora  de Leiopelma hamiltoni McCuLLOCH, 
de File de Maude,  en  Nouvel le  Z61ande, est  d~cri t  pou r  la 
p remigre  lois. A l ' 6 t a t  diploide,  le h o m b r e  des ch romo-  
somes est  de 18. La  plus  p e t i t e  des pa i res  est  ae rocen t r ique  
et  p r6sen te  de pe t i t s  sa te l l i tes  t e r m i n a u x .  On n ' o b s e r v e  
pas  de mic rochromosomes .  P e n d a n t  la diaein~se de la 
me[ose ms on  p e n t  observer  des ch romosomes  b i v a l e n t s  
avec  2 ch iasmas  t e r m i n a u x .  L '6v idence  caryologique  est  
en accord  avec  les i nd ica t ions  p%c6den tes  c o n c e r n a n t  
l ' a spec t  ex t6r ieur  e t  l ' a n a t o m i e  du  sque le t t e  : L. hamiltoni 
ressenable d a v a n t a g e  k L. archeyi, qu't~ L. hostetteri. On 
sugg~re la n6cessi t6 d ' u n e  r66valuat ion,  t a x o n o m i q u e  du  
genre.  
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Fig. 3. Late prophase (diakinesis) of first meiotic division from testis 
squash of L. hamiltoni. The arrow indicates an area of overlapping 
of 2 medium-sized bivalents. 
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Activity  of S o m e  Juveno ids  in Chironomid  Larvae 

LAUFER et  al. 1,2 r epo r t ed  t h a t  s y n t h e t i c  Cls Cecropia 
juven i le  h o r m o n e  and  a m i x t u r e  of de r iva t i ve s  of the  
farnesenic  acid p r e v e n t  m e t a m o r p h o s i s  in  ch i ronomids .  
The  p r e sen t  s t u d y  ex t ends  t he i r  obse rva t i ons  a n d  com- 
pares  ac t iv i t i es  of some c o m p o u n d s  wh ich  h a v e  been  de- 
scr ibed as p o t e n t  j u v e n o i d s  for  va r i ous  Dip te ra .  

Our  t es t s  were pe r fo rmed  on las t  i n s t a r  l a rvae  of 
Chironomus annularis Meig. an d  ca. dorsalis Meig., wh ich  
were col lected f rom a n  o u t d o o r  w a t e r  con t a ine r  in P r a g u e  a. 
Groups  of 10-15 l a rvae  were k e p t  in  50 ml  of t ap  w a t e r  in  
Pe t r i  d ishes  (d iamete r  12 cm) a t  room t e m p e r a t u r e .  The  
l a rvae  were fed w i t h  n e t t l e  powder  a n d  t h e  w a t e r  was  


