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Consequent ly ,  no i n t e r d e p e n d e n c y  was obse rved  be tween  
t he  losses of r e q u i r e m e n t  for lysine and  PABA.  T he  same 
he ld  for t he  r e a p p e a r a n c e  of amino  acid a n d  P A B A  re- 
qu i r emen t s .  On a basic  cu l tu re  m e d i u m  c o n t a i n i n g  lysine 
b u t  n o t  P A B A ,  rap id ly -g rowing  ly s ine -dependen t  sectors  
deve loped  f rom t r ans f e r r ed  p r o t o t r o p h i c  colonies. Mycel ia  
f rom these  sectors  b e c a m e  b o t h  lysine-  and  P A B A - d e p e n -  
d e n t  a f te r  t r ans f e r  on to  med ia  c o n t a i n i n g  b o t h  compounds ,  
a n d  t he  or ig inal  A. nidulans lys was  recovered  a t  th i s  
stage.  The  same resu l t  was  o b t a i n e d  if t he  sequence  of 
s u p p l e m e n t i n g  t he  v i t am i n - f r ee  cu l tu re  m e d i u m  was t he  
reverse,  w i t h  t h e  excep t ion  t h a t  P A B A - d e p e n d e n t  sectors  
deve loped  first.  W e  assume  t h a t  in these  ra re  cases two 
ch romosomes  i n t e g r a t e d  f rom A. /umigatus in to  A. nidu- 
lans, and  were t h e n  e l imina ted  i n d e p e n d e n t l y  a n d  r ap id ly  
w h e n  the  select ive pressure  ceased. 

The  p recond i t i on  of in terspecif ic  c o m p l e m e n t a t i o n  in 
o therwise  i n c o m p a t i b l e  fungi  m a y  poss ib ly  be  t h e  dis in te-  
g ra t ion  of nucle i  of one of t he  two  species. Such  a d is in te-  

g ra t ion  could be  fol lowed b y  t he  r e t e n t i o n  of one or a few 
chromosomes .  This  m i g h t  be t he  reason  for b o t h  t he  low 
f r equency  of c o m p l e m e n t a t i o n  a n d  our  inab i l i t y  to  recover  
b o t h  fusion p a r t n e r s  s i m u l t a n e o u s l y  f rom a g iven  colony. 

A n e u p l o i d y  is a f r e q u e n t  consequence  of in terspecif ic  
fusion of a n i m a l  cells la, 1,. Our  resul t s  sugges t  t h a t  th i s  
m i g h t  be  va l id  on  a b r o a d e r  scale in  eukaryotes .  Moreover,  
a d i rec ted  and  select ive  r e t e n t i o n  a n d  p r o p a g a t i o n  of 
foreign ch romosomes  m i g h t  be  ach ieved  w i t h  fungi  b y  
us ing  su i tab le  m u t a n t s .  This  m e t h o d  m a y  offer f u r t h e r  
possibi l i t ies  in  euka ryo t i c  genetics.  

18 S. D. HANDMAKER, A. Rev. Microbiol. 27, 189 (1973). 
14 G. PONTECORVO, in Modi]ication oJ the In]ormation Content o] 

Plant Cells (Eds. R. MARKHAM, D. R. DAVIES, D. A. HOPWOOD 
and R. W. HORNE, North-Holland Publ. Co., Amsterdam and 
Oxford 1975), p. 1. 

Crossing between nondiapausing and diapausing races of Sarcophaga peregrina 
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Summary. The  t e m p e r a t e  race (D) of S. peregrina undergoes  p u p a l  d iapause  in response  to  ce r t a in  e n v i r o n m e n t a l  
cond i t ions  of pho tope r i od  (13L: 1 1 D - 1 1 L : 1 3 D )  a n d  t e m p e r a t u r e  (under  20 ~ The  t rop ica l  race (ND) does no t  do so 
u n d e r  t he  same  c i rcumstances .  The  t e n d e n c y  t o w a r d  d iapause  was suppressed  in 3 0 - 4 0 %  of t he  h y b r i d s  of crossings 
D~ • NDd~ a n d  ND~ • De? even  u n d e r  such  s h o r t  day  a n d  low t e m p e r a t u r e  cond i t ions  as 11L: 13D-9L :  15D, 20~ 
Fo r  en t e r ing  diapause ,  t he  h y b r i d s  requi re  a s ho r t e r  d a y  l e n g t h  (13L: l l D )  t h a n  t h a t  of (D) p a r e n t s  (15L: 9D). 

Sarcophaga peregrina R o b . - D e s v o i d y  (Dip te ra :  Sarco- 
phagidae)  is one of t he  s y n a n t h r o p i c  f lesh flies wh ich  are 
c o m m o n l y  found  in J a p a n e s e  pr ivies  t h r o u g h o u t  J a p a n .  
Seven  re l a t ed  species are d is t r ibuted ,  in  and  a r o u n d  t he  
I n d o - A u s t r a l i a n  a rea  2. S. peregrina has  t he  wides t  dis t r i -  
bu t ion ,  cover ing  China,  J a p a n ,  Volcano  Is., B o n i n  Is., 
lVIariana Is., Formosa ,  H a i n a n  Is., India ,  Ceylon, Aus-  
t ra l ia ,  New Guinea,  New Br i ta in ,  Samoa,  G i lbe r t  Is., 
a n d  Hawai i .  The  n o r t h e r n m o s t  b o u n d a r y  would  a p p e a r  
to  lie in  H o k k a i d o  8. Th i s  species is k n o w n  to be  a m e c h a n -  
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The induction of pupal diapause in Japanese diapause (D) and New 
Guinean nondiapause (ND) races of Sarcophaga peregrina and their 
hybrids (F1) under different light regimes (at 20 ~ Each experiment 
was performed 3 times and the results averaged. 

ical vec to r  of aet iological  agen t s  of disease and  i ts  l a rvae  
are respons ib le  for i n t e s t i na l  myias i s  in these  areas.  
A d u l t s  a p p e a r  f rom May  to S e p t e m b e r  in  Cent ra l  J a p a n ,  
and  t h e  f aeu l t a t i ve ly  d i a p a u s i n g  p u p a  is k n o w n  to be t he  
ove rwin t e r i ng  fo rm r U n d e r  cond i t ions  of sho r t  d a y  a n d  
low t e m p e r a t u r e ,  t h i s  f lesh f ly en te r s  p u p a l  d iapause  in 
J a p a n .  

A New G u i n e a n  race  whose  colonies are der ived  f rom a 
single wild female  col lected in W a u  (7.22 S, 146.40 E), 
alt.  1050-1250 m, Morobe  Dis t r ic t ,  in D e c e m b e r  1973, 
was  ava i l ab le  for t he  p r e sen t  cross ing e x p e r i m e n t  5. I n  a 
p r e l i m i n a r y  e x p e r i m e n t  i t  was  found  t h a t  t h e  t rop ica l  
race (ND) d id  n o t  e n t e r  p u p a l  d iapause ,  even  if p a r e n t s  
and  t h e i r  offspr ing were b r ed  u n d e r  such  l igh t  regimes 
and  low t e m p e r a t u r e  cond i t ions  as 14L: 10D-12L:  12D a t  
20 ~ A few of t he  offspr ing rea red  u n d e r  the  cond i t ions :  
20 ~ l l L :  13D, however ,  deve loped  in to  d iapause  p u p a e  
(2%).  N o n d i a p a u s i n g  colonies were selected a n d  used for 
t he  crossing expe r imen t .  The  2 geographica l  races are 
morpholog ica l ly  d i s t ingu i shab le  b y  t he  male  geni tal ia ,  
especial ly  b y  t h e  shape  of t h e  apica l  p l a t e  of aedeagus.  
H y b r i d  genera t ions  exh ib i t ed  n o r m a l  fe r t i l i ty  of crossing. 
Eggs  of each  race are  fer t i l ized b y  spe rms  of t h e  o ther ,  
and  a t  leas t  some of t he  zygotes  deve lop  normal ly .  B o t h  

1 Present address: Department of Biology, Faculty of Science, 
Kanazawa University, Kanazawa 920, Japan. 

2 H. DE S. LOPES, Mem. Inst. Oswaldo Cruz 59, 69-82 (1961). 
a R. KANO, Jap. J. exp. Med. 20, 823-831 (1950). 
4 T. OHTAKI and M. TAKAHASHI, Jap. J. med. Sci. Biol. 25, 369-376 

(1972). 
5 We thank Dr R. Kano and Dr S. Shinonaga, Tokyo Medical and 

Dental University, for supplying the New Guinean material. 
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races were rea red  a n d  m a i n t a i n e d  r o u t i n e l y  in our  labo-  
ra to ry ,  as descr ibed in t he  p rev ious  p a p e r  6. Adu l t s  orig- 
i na t i ng  f rom n o n d i a p a u s i n g  pupae  were used in each  
e x p e r i m e n t  in the  case of the  J a p a n e s e  race (D). I f  p a r e n t s  
were p laced  u n d e r  a long day  cond i t ion  (15L:9D)  a t  
20~ t he  offspr ing deve loped  in to  on ly  n o n d i a p a u s i n g  
p u p a  regardless  of t he  l igh t  regime in the  fol lowing l a rva l  
stages,  in  J a p a n e s e  peregrina. Therefore,  adu l t s  of b o t h  
races were k e p t  in a sho r t  d a y  room (12L : 12D, 20 ~ for 
t he  expe r imen t .  A b o u t  150 newly  depos i ted  l a rvae  were 
t r ans fe r r ed  to a glass vessel  (1.5 1 in vo lume  a n d  12 cm in 
d iameter )  in a r oom k e p t  a t  20~ Then  each  vessel  was 
p u t  in to  a 5-gallon can  equ ipped  w i t h  a 5 -wa t t  f luorescent  
lamp.  I l l u m i n a t i o n  of th i s  l amp  was cont ro l led  b y  an  
outs ide  t ime  switch.  The  inside t e m p e r a t u r e  of each  can  
was cont ro l led  a t  20~ b y  aera tor .  P h o t o p e r i o d s  used 
were : c o n t i n u o u s  l ight ing,  16L : 8D, 15L: 9D, 14L : 10D, 
1 3 L : l l D ,  12L:12D,  11L:13D,  10L:14D,  9 L : 1 5 D  and  
c o n t i n u o u s  darkness .  The  l a rvae  r eached  t h e i r  m a x i m a l  
sizes in 5 days  a t  20 ~ In  order  to  synchron ize  pupa t i on ,  
fully g rown l a rvae  were left  for an  a d d i t i o n a l  4 days  in 
the  same  vessels suppl ied  da i ly  w i t h  dis t i l led w a t e r  to  
keep t he  inside wet.  The  p r e p u p a l  insects  were al lowed 
to p u p a t e  in  s awdus t  in d r y  vessels (480 ml  in vo lume  
and  8 cm in d iameter )  and  k e p t  for a f u r t h e r  2 weeks 
u n d e r  t he  same cond i t ions  of pho tope r iod  and  t e m p e r a -  
ture.  A t  t he  end  of th i s  t ime,  the  n u m b e r  of d iapause  a n d  
n o n d i a p a u s e  pupae  were counted ,  us ing  the  m e t h o d  of 
j u d g e m e n t  descr ibed b y  FRANKEL and  HSlAO 7. Non-  
d iapause  p u p a e  a t  th i s  s tage of d e v e l o p m e n t  were easi ly 
d i s t ingu i shed  f rom those  of d iapause  flies w i th  t he i r  
p i g m e n t e d  eyes. 

W h e n  la rvae  of J a p a n e s e  peregrina were rea red  a t  
20~ u n d e r  sho r t  day  cond i t ions  1 3 L : l l D  to 10L:14D,  
pupa l  d iapause  a p p r o a c h e d  100%, as shown  in the  figure. 
U n d e r  a long d a y  cond i t ion  (15L: 9D, 20 ~ t h e y  a lmos t  
all d id  no t  en te r  d iapause ,  as k n o w n  f rom prev ious  
work 4. None  of t he  New G u i nean  peregrina, however ,  
en te red  p u p a l  d iapause,  i r respec t ive  of pho toper iod ,  in 
a n y  of t he  r epea t ed  e x p e r i m e n t s  (figure, ND).  T he  cross- 
b reed ing  expe r imen t s  (D~ • N1)c~; ND~ • De?) p roduced  
pupae  of t he  offspr ing (F~) wh ich  did  no t  undergo  dia-  
pause  u n d e r  long d a y  cond i t ions  such as 1 5 L : 9 D  to 
1 3 L : l l D .  U n d e r  t h e  l igh t  regime 12L:12D,  30% of the  
p u p a e  en t e red  d iapause  in the  crossing D~ • ND3 .  The  
pe rcen t age  of h y b r i d  offspr ing d i apaus ing  increased  up  
to 50% in D~ • NDc? and  66% in ND~ • De? u n d e r  t he  

l igh t  regime l l L : 1 3 D .  The  f igure shows t h a t  a b o u t  
3 0 - 4 0 %  of hyb r id s  d id  n o t  e n t e r  d iapause,  even  u n d e r  
t he  t h r ee  sho r t  d a y  l eng ths  such  as l l L :  13D, 10L: 14D 
and  9L: 15D. In  t he  reversed  cross, ND~ • De?, the  m e a n  
pe rcen t age  of d i apaus ing  h y b r i d s  was a p p a r e n t l y  more  
t h a n  those  of D~ • N D ~  crossings,  a l t h o u g h  the re  is no  
s ign i f ican t  difference be tween  t h e m  in t he  f inal  analysis .  
D a y  l eng th  of less t h a n  11 h seems to h a v e  been  effect ive  
u p o n  a b o u t  60% of t he  F v New G u i n e a n  and  J a p a n e s e  
p a r e n t s  are cons idered  to  h a v e  an t i -d i apause  and  dia-  
pause  fac tors  respect ively ,  wh ich  m a y  be  gene t ica l ly  
t r a n s m i t t e d  to t he i r  p rogeny .  Also, i t  is l ikely t h a t  t he re  
is a n o t h e r  genet ic  fac to r  wh ich  ref lects  t he  d a y  l e n g t h  
m a k i n g  t he  fly d iapause .  The  J a p a n e s e  race requires  a 
cr i t ical  d a y  l eng th  of be tween  14 a n d  15 h for d iapause .  
New Gu inean  flies m a y  be  cons idered  to h a v e  a cr i t ica l  
d a y  l e n g t h  nea r  to  11 h for en t e r ing  diapause ,  as sugges ted  
b y  t he  fac t  t h a t  2% of New G u i n e a n  flies d i apaused  u n d e r  
t he  l l L :  13D l igh t  regime in t he  p r e l i m i n a r y  il~breeding 
expe r imen t .  The  F1 seems to requ i re  a n  i n t e r m e d i a t e  d a y  
l eng th  (13L: 11D) for  en t e r i ng  d iapause .  The  occurrence  
of an t i -d i apause  allele(s) suppresses  30 40% of t he  l a t t e r  
allele(s) in F 1. Di scovery  of th i s  k ind  of an t i -d i apause  
allele(s) m a y  be app l icab le  to  t he  genet ic  con t ro l  of 
J a p a n e s e  peregrina which  has  to  e n t e r  d iapause  u n d e r  
the  severe  c l imat ic  cond i t ions  of winter .  VINOGRADOVA 
and  ZINOVJEVA s r epo r t ed  t h a t  t he  d i apause  a n d  non-  
d iapause  s ta tes  of p r o g e n y  are d e t e r m i n e d  b y  a m a t e r n a l l y  
ope ra t ed  pho tope r iod  in Calliphora vicina, and  sugges ted  
t h a t  t he  pho tope r iod  regula tes  t he  physio logica l  s t a t e  of 
t he  l a rvae  v ia  t he  female,  b u t  does  n o t  inf luence  t he  
process  of o6genesis  d i r ec t ly  in the  l a rva l  d i apause  of t he  
blow-fly.  I n  t he  s t u d y  on t he  e m b r y o n i c  d i apause  of 
field crickets ,  OHMACHI and  MASAKI 9 found  t h a t  t he  
d e v e l o p m e n t  of t he  h y b r i d  egg is no t  d e t e r m i n e d  b y  t he  
yo lk  or c y t o p l a s m  p rov ided  b y  t he  mo the r ,  b u t  the  
genet ic  c o n s t i t u e n t s  of the  e m b r y o  or i n t e r ac t i on  be-  
tween  t he  two. Our  e x p e r i m e n t  also suggests  t h a t  the  
physio logica l  s t a t e  of the  p rogeny  is d e t e r m i n e d  b y  t he  
c o m b i n a t i o n  of allele(s) and  e n v i r o n m e n t a l  condi t ions .  

6 T. OHTAKI, Jap. J. reed. Sci. Biol. 19, 97 104 (1966). 
7 G. FRANKEI, and C. HSlAO, J. Insect. Physiol. ld, 707 718 (1968). 
s E. B. VINOGRADOVA and K. B. ZINOVJEVA, J. Insect. Physiol. 

18, 2401 2409 (1972). 
9 F. OHMACm and S. MASAKI, Evolution 18, 405-416 (1964). 

Oxygen consumption of the rat small  intestine during infection with Nematospiroides  dubius 
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Summary. Qo~ of j e j una l  r ings  did  no t  differ  s ign i f ican t ly  be tween  un in fec ted  r a t s  a n d  ra t s  in fec ted  for 7 days  w i t h  
Nematospiroides dubius. O,o 2 of isola ted j e j u n a l  mucosa l  epi the l ia l  cells was s ign i f ican t ly  g rea t e r  7 days  a f te r  infec t ion  
t h a n  in un in fec ted  cont ro l s  or a t  29-36 days  a f te r  infect ion.  

A l t h o u g h  t he  a b s o r p t i v e  capac i t y  of t he  smal l  in t e s t ine  
of a n u m b e r  of hos t  species is a l te red  du r ing  gas t ro in tes -  
t ina l  n e m a t o d e  infec t ions  l-a r e l a t ive ly  l i t t le  else is k n o w n  
of i n t e s t i n a l  m e t a b o l i s m  in these  infect ions,  a l t h o u g h  
work w i t h  r a t s  in fec ted  w i t h  Nematospiroides dubius 
i nd ica t ed  an  increase  in glucose u t i l i za t ion  d u r i n g  infec- 
t ion  e. The  p r e sen t  work  measures  t he  oxygen  c o n s u m p -  
t ion  b y  t he  smal l  i n t e s t i ne  of r a t s  infec ted  w i t h  N. dubius, 
a n e m a t o d e  which  causes  p r o n o u n c e d  in t e s t i na l  mal -  
a b s o r p t i o n  of n u t r i e n t s  in t he  r a t  2, 3. 

Methods. Female  W i s t a r  rats ,  aged 2.5 3 m o n t h s  a t  
s l augh te r  were used. A single dose of 4000 infec t ive  l a rvae  
in 0.5 ml  t a p  w a t e r  was  g iven  orally.  Cont ro l  an ima l s  
were g iven  0.5 ml  t a p  w a t e r  7 days  before  use. An ima l s  
were s t a r v e d  16 h before  use. The  smal l  i n t e s t ine  was 

1 L. E. A. SY~mys, Int. Rev. trop. Med. ,3, 49 (1969). 
2 A. M. SCOFIELD, Comp. Biochem. Physiol. d7A, 219 (1974). 
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