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MATSUNGA et al e. reported the inactivation of Val s- 
angiotensin I I  by an enzymic activity,  present in crude 
brain extracts, with properties similar to a neutralprotein- 
ase. The highly purified brain enzyme used in the present 
study, which possessed a marked specificity only for 
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Release of amino acids as a function of time from IleS-angiotensin II 
upon incubation with pig brain arylamidase. The values for histi- 
dine and isoleucine include peptide intermediates eluted at the same 
buffer volume as the given amino acids. 

neutral and basic arylamides (Leu. flNA, Arg. flNA), 
rapidly hydrolyzed IleS-angiotensin II.  Thus this enzyme 
must differ from tha t  described by MATSUNGA et al. e as 
well as from the Ca++-dependent peptide hydrolase present 
in plasma, which is specific for acidic arylamides (~-Glu. 
flNA, ~-Asp. flNA)10 Our finding that  acid proteinase is 
unable to inactivate angiotensin is in accord with the 
known specificity of this enzyme for phenylalanine and 
leucine residues s. Inact ivat ion by N-terminal cleavage is 
considered to be caused by aminopeptidases, yet  interest- 
ingly the purified aminopeptidase from pig brain used in 
this s tudy failed to release any free amino acids from 
IleS-angiotensin II.  The resistance of angiotensin I I  to 
this aminopeptidase may be associated with the presence 
of an aspartic acid residue adjacent to an arginine residue. 

The arylamidase requires further study from the point 
of view of its possible physiological importance in the 
inactivation of peptide hormones in brain. 

Zusammen/assung. Die hochgereinigte Arylamidase vom 
Schweinehirn spaltet, im Gegensatz zur ebenfalls isolier- 
ten SAureprotease und Aminopeptidase, IleS-Angiotensin 
II,  wobei die ersten 5 N-terminalen AminosAuren yon 
hydrolytischen Enzymen freigesetzt werden. 
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S o m a t i c  C h r o m o s o m e s  of  the  F l a t - H e a d e d  B a t s  (Tylonycteris s p p )  

The Malayan flat-headed bats, genus Tylonycteris 
Peters (Chiroptera, Vespertilionidae), have recently been 
reviewed 1. The two species, T. paahypus (Temminck) and 
T. robustula Thomas, occurring in Malaya, are sympatric *. 
They appear to occupy very similar ecological niches but  
do not voluntarily associate at  roost 8 These closely related 
sympatrlc animals are therefore ideal for studying the 
isolating mechanisms which keep them distinct despite 
extensive overlap of ecological niche. The present com- 
munication deals with the somatic chromosomes of these 
flat-headed bats. 

Materials and methods. Both species of Tylonycteris 
were collected from the Universi ty of Malaya Field 
Studies Centre, 16 mi Ulu Gombak, Selangor, Malaya. 
The bats were injected i.p. with 0.01 ml/g body weight 
of 0.04% colchicine solution. After 1.5 h, chromosome 
preparations were made from bone marrow by the usual 
hypotonic pretreatment,  acetic-alcohol fixation and air- 
drying technique. 

Results. The Table summarizes the number of specimens 
studied and the karyotypes of Tylonycteris pachypus and 
T. robustula. 

Tylonycteri's pachypus (Figure 1). 2 pairs of the recta/ 
submeta-centric autosomes, as well as the Y chromosome, 

are distinctly smaller than the rest and constitute the 
smallest chromosomes in the complement. The acrocentric 
chromosomes together with the X chromosome are 
difficult to distinguish individually. All the larger chro- 
mosomes are also similar in size. 

Tylonycteris robustula (Figure 2). As in T. pachypus the 
karyotype is characterized by 2 pairs of distinctive 
minute meta]submeta-centric autosomes as well as a min- 
ute Y chromosome. Unlike pachypus, there are 7 extra 
pairs of meta/submetacentric autosomes with a corres- 
ponding decrease of 14 pairs of acrocentrics. These meta /  
submetacentrics are larger than, or as large as, the 
largest acrocentrics and subacrocentrics. The acrocentric 
X chromosome is probably smaller than the largest 
acrocentric autosome. The larger meta/submeta-centric 
autosomes are also difficult to identify individually. 

1 LORD MEDWAY, Bull. natn. Mus., Singapore, in press (1971). 
LORD MEDWAY, The Wild Mammals o/ Malaya and O/]shore Is- 
lands Including Singapore (Oxford University Press, 1969). 

s LORD MEDWAV and A. G. MARSHALL, J. Zool., Lond. 161, 237 
(1970). 
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No. of specimens 2n Pairs of autosomes + Sex chromosomes 
Species examined 

c~ ~ M SA A X Y  

Tylonycteris pachypus 6 8 46 2 +2  b 2 16 A M 
Tytonycteris robustula 4 8 32 9 +2  2 2 A M 

IM, meta/submeta-centric; SA, subacrocentric; A, acrocentric, bThe 2 pairs of extremely small chromosomes are separated from the rest in 
Figures 1 and 2. 
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Fig. 1. Karyogram of male Tylonycteris pa- 
chypus. The chromosomes are arranged accord- 
ing to their morphology i.e. meta/submeta- 
eentric, subacrocentric and acrocentric. The 
very small meta-submeta-centric autosomes 
are arranged separately at the end. 

Fig. 2. Karyogram of male Tylonycteris robustula. Arrangement as in 
Figure 1. 

Discussion.  T h e  c h r o m o s o m e s  of b a t s  h a v e  b e e n  
e x t e n s i v e l y  s t u d i ed  a n d  t h e  r e l e v a n t  d a t a  r ev i ewed  4-6. 
T h e r e  is, however ,  no  p u b l i s h e d  record  of t h e  M a l a y a n  
species.  T h e  two  f l a t - h e a d e d  b a t s  r epo r t ed  here  are  u n i q u e  
ecological ly.  T h e y  roos t  in  p r o c t e c t e d  cav i t i e s  such  as  
t h e  i n t e r n o d a l  spaces  of b a m b o o  a n d  rock  crevices.  T h e i r  
d o r s o v e n t r a l l y  f l a t t e n e d  skul ls  a n d  e x p a n d e d  f leshy  p a d s  
a t  t h e  base  of t h e  pol lex  h a v e  the re fo re  been  a t t r i b u t e d  
to  ecological  a d a p t a t i o n s .  These  f l a t - h e a d e d  b a t s  t h u s  
offer  a good o p p o r t u n i t y  to  s t u d y  t h e  gene t ic  c o n s t i t u t i o n  
( s imi la r i ty  a n d  d ivergence)  of such  c lose ly- re la ted  species  
occupy ing  v e r y  s i m i l a r  ecological  niches.  T h e  gene t ic  
i n f o r m a t i o n  would  t h e n  i l l u m i n a t e  t h e  e v o l u t i o n a r y  
process(es).  T h e  p r e s e n t  r e p o r t  c o n s t i t u t e s  p a r t  of t h e  
gene t i ca l  s tud ies  t h a t  a re  b e i n g  ca r r i ed  o u t  in  o u r  l abor -  
a to ry .  

As desc r ibed  above ,  t h e  k a r y o t y p e s  of t he se  f l a t - h e a d e d  
b a t s  are  r a t h e r  s imi lar .  B o t h  possess  2 pa i r s  of m i n u t e  
m e t a ] s u b m e t a - c e n t r i c  a n d  2 pa i r s  of s u b ac ro cen t r i c  au toso-  
mes,  ac rocen t r i c  X a n d  m i n u t e  m e t a ] s u b m e t a - c e n t r i c  Y sex  
ch romosomes .  These  c h r o m o s o m e s  a re  p r e s u m e d  to  be  
iden t i ca l  in  t h e  2 species. I n  a l l  t h e  spec imens  s tud ied ,  
t h e  males  a lways  possess  5 m i n u t e  m e t a / s u b m e t a - c e n t r i c  
c h r o m o s o m e s  whi le  t h e  females  h a v e  on ly  4, t h e  d ip lo id  

4 R. J. BAKEa, Biology o/ Bats (Ed. W. A. WIMSATT; Academic 
Press, New York 1970), vol. 1. 
R. J. BAKER and W. J. BLEIER, Experientia 27, 220 (1971). 

6 E. CAPAr~A, Caryologia 23, 79 (1970). 
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n u m b e r  being the  same for both.  Hence  the  sex deter-  
min ing  mechan i sm is of the  X Y / X X  type.  The  posses- 
sion by  T. robustula of 7 ex t r a  pairs  of large me ta /  
submeta -cen t r i c  autosomes,  wi th  a corresponding reduc- 
t ion of 14 pairs  of acrocentr ics ,  can be expla ined  by  
Rober t son ian - type  t ranslocat ions,  resul t ing in differences 
in chromosome number  b u t  ma in ta in ing  the  same to t a l  
n u m b e r  of chromosomal  a rms  ( fundamenta l  number)  
in t he  complement .  A para l le l  case has  been repor ted  in 
t he  tobacco  mouse (Mus poschiavinus) and the  house/  
l abora to ry  mouse  (Mus musculus) wi th  26 and 40 chromo-  
somes respect ive ly  ~,8. S imi la r  examples  h a v e  also been 
descr ibed in o ther  vesper t i l ionid  ba ts  s. 

On karyotogica l  grounds,  the  2 species of Tylonycteris 
can be said to  be closely related,  and the i r  karyological  
difference is most  l ikely the  resul t  of Rober t son ian- type  
t ranslocat ions .  The  present  f inding also th rows  more 
l ight  on the  karyo types  of closely re la ted m a m m a l i a n  
species and the i r  impor t ance  as isolat ing mechanism.  
In  the  present  case, these sympa t r i c  ba t  spedies exhibi t  
great  differences in ch romosome number  (46 in T. pachy- 
pus and 32 in T. robustula), which probab ly  ef fec t ively  
ma in t a in  the  2 species d is t inct  despite  thei r  occupying 
the  same ecological niche. Al though  there  is no direct  
evidence,  the  assumpt ion  is suFpor ted  by  a paral le l  s i tua-  
t ion  found in 2 species of mice. In  the  tobacco  mouse and 
the  l abora to ry  mouse, exper imenta l  evidence indicated 
m a r k e d  reduct ion  of fe r t i l i ty  in the  F 1 hybr ids  and the  
subsequent  genera t ions  ~,a. Fur the rmore ,  no in te rmedia te  
ka ryo type  has  been found in the  present  mater ia ls  of 
T. pachypus and robustula a l though  t h e y  were col lected 
f rom the  same locali ty.  The  same mechan ism probab ly  

also operates  in 2 sibling ra t  species, nattus rajah and 
R. suri/er, with  2n = 36 and 2n =: 52 respect ive ly  9,1°. 
On the  o ther  hand,  closely related ra t  species such as 
Rattus edwardsi and R. sabanus,which are normal ly  non- 
sympat r ic ,  have  the  same diploid number  n,12. The  hy-  
pothesis  t h a t  sympa t r i c  closely re la ted species possess 
marked ly  dif ferent  ka ryo type  while a l lopatr ic  closely 
re la ted  species possess ra ther  s imilar  ka ryo type  is under  
inves t igat ion.  

Zusammentassung. Zwei sympatr ische ,  nahve rwand t e  
F ledermausar ten ,  Tylonycteris pachypus (Temminck)  und 
T. robustula Thomas ,  besi tzen 46 beziehungsweise 32 
Chromosomen,  was offenbar  den Rober t son ' schen  Trans-  
lokat ionen zuzuschreiben ist. 
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I n h e r i t e d  S e m i s t e r i l i t y  for  C o n t r o l  of  H a r m f u l  I n s e c t s .  I I I .  A Firs t  F ie ld  E x p e r i m e n t  

Severa l  au thors  h a v e  suggested ch romosomal  aberra-  
t ions ( translocations,  per icentr ic  inversions) and the  en- 
suing semis ter i l i ty  of he te rozygotes  as a means  for control  
of ha rmfu l  insects 1, s. Mosqui toes  seem to  be  ve ry  sui table  
for such an approach  because t rans locat ions  can be in- 
duced  in this  group in high yield * and wi th  all degrees of 
steri l i ty*.  

I n  a cage expe r imen t  in which semister i le  males of 
Culex pipiens were released into a s table  popula t ion,  era- 
d ica t ion could be achieved in 4 to 5 genera t ions  5. This  
theore t ica l  success has  led us to t ry  a first  smal l  scale field 
expe r imen t  against  the  same species. T h a t  expe r imen t  was 
suppor ted  by  the  E n t e n t e  In t e rd6pa r t emen ta l e  pour  la 
Ddmoust ica t ion  du Li tora l  Mdditerranden and took place 
dur ing the  summer  and fall  1970. 

In  the  expe r imen t  to  be described here  we used a labo- 
r a to ry  s t ra in  wi th  a t rans loca t ion  be tween  the  male-de-  
t e rmin ing  sex chromosome and an au tosome  giving a 
semis ter i l i ty  of about  50%. In  such a case all  males are 
semisteri le  and the  t rans locat ion  is inher i ted to all  male  
offspring. T h a t  m igh t  no t  be the  mos t  effect ive  t y p e  of 
t rans loca t ion  for control  bu t  i t  has  the  big a d v a n t a g e  t h a t  
i t  can  ha rd ly  become homozygous .  Therefore  males  of this  
k ind can be released in any  number  in to  a na tu ra l  popula-  
t ion  w i t h o u t  fear  t h a t  the  t rans loca t ion  could become 
homozygous  in t he  popula t ion  and could cancel  the  tem-  
pora ry  influence of he terozygosi ty .  

The  expe r imen t  was conduc ted  in a smal l  vi l lage 16 km 
no r th  of Montpel l ier  (Southern  France) .  There  a big aban-  
doned  well  showed h e a v y  breeding  of Culex pipiens. Other  
po ten t i a l  breeding  places were mos t  of  the  t i m e  wi thou t  

larvae.  The  well was chosen because  of i ts  re la t ive  isolat ion 
and because of the  fact  t h a t  t he  dai ly  p roduc t ion  of adu l t  
mosqui toes  in i t  could easi ly be  measured.  Mosqui toes  
ready  for ovipos i t ion  could only en ter  the  well  t h rough  2 
subsoil channels  leading was te  wa te r  into the  well. Other-  
wise the  well  was to ta l ly  closed. The  top  had a manhole  
which was normal ly  also t igh t ly  closed. We opened this  
manhole  and p u t  a t r ap  on it. In  this way  we could ca t ch  
all  new born mosqui toes  leaving the  well dur ing the  n ight  
for feeding. 

As can be seen f rom Figure  1 the  popula t ion  in the  well  
increased f rom a few hundred  animals  borne per  day  ear ly  
in Ju ly  towards  middle  of Ju ly  to a peak of 2,400 per  day.  
At  the  end of Ju ly  the  product ion  was up to  abou t  3,700 
new adults  per  day.  Dur ing the  n ight  26/27th of J u l y  the  
t rap  had been turned  over  by  s torm,  therefore  the  night-  
ca tch  was suddenly  in te r rup ted  (hatched par t  of the  curve  
in F igure  1). Bu t  the  opening of th is  easier access to the  
well had obvious ly  a t t r ac t ed  m a n y  more grav id  females 
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