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a f t e r  t h i r d  exposure  (Table).  BANNIKOVA a n d  PYATNIT- 
SYNA ~ r epo r t ed  a n  increase  in acid p r o d u c t i o n  b y  UV-  
i r r a d i a t i o n  in S. lactis, while  KIJILA e t  al. 6 obse rved  
decrease  in  ac id -p roduc ing  ab i l i t y  in  a s t r a i n  of S. 
diaeetilactis b y  t he  same  m e t h o d  of t r e a t m e n t .  T he  nis in-  
p r o d u c i n g  c h a r a c t e r  t h u s  appea r s  to  be  i n d e p e n d e n t  of 
ac id -p roduc ing  ab i l i t y  of t he  cul ture .  

Streptococcus lactis-6 e x h i b i t e d  a h i g h e r  p e r c e n t a g e  of 
su rv iva l  namely ,  5 .2% af te r  t h i r d  exposure  as aga ins t  
0.17 a n d  0.26% a f t e r  f i rs t  and  second exposures  respec- 
t ively ,  t h e r e b y  i n d i c a t i n g  d e v e l o p m e n t  of h i g h e r  pe rcen t -  
age of r e s i s t an t  p o p u l a t i o n  in t he  cu l tu re  a l t h o u g h  t he  
dosage was k e p t  cons t an t .  

Zusammenfassung. I so l i e rung  yon  M u t a n t e n  m i t  er- 
h 6 h t e r  N i s i n - P r o d u k t i o n  aus  e inem we i t e r en  Strepto- 
coccus lactis-6 S t a m m  d u r c h  U V - B e s t r a h l u n g  (9000 erg/  
mmP). Die P r o d n k t i o n  des A n t i b i o t i k u m s  n a h m  n a c h  der  
e r s t en  B e s t r a h l u n g  u m  50 %, n a c h  der  zwei ten  B e s t r a h i u n g  
u m  100% zu, w/ ih rend  n a c h  der  d r i t t e n  eine A b n a h m e  
b e o b a c h t e t  wurde .  
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Effects of d - A m p h e t a m i n e  upon  Open Field Behav iour  in T w o  inbred Stra ins  of Mice 

B A L B / c J  mice are r ega rded  as more  e m o t i o n a l  t h a n  
C57BL/10J  mice because  t h e y  defeca te  more  and  a m b u l a t e  
less in  t h e  open  field ~, 2. T h e y  also h a v e  a h ighe r  concen-  
t r a t i o n  of se ro ton in  and  n o r e p i n e p h r i n e  in b r a i n  s t em 
a n d  lower  c o n c e n t r a t i o n  of n o r e p i n e p h r i n e  in t he  h ippo-  
c a m p u s  a n d  t he  p y r i f o r m  cor tex  as c o m p a r e d  w i t h  
C57BL/10J  3-5. 

I n  order  to  e luc ida te  some of t he  r e l a t ionsh ips  be t ween  
these  differences  in  b r a i n  c h e m i s t r y  a n d  t he  b e h a v i o r a l  
dif ferences  of these  two s t r a in s  of mice  i t  would  be  of 
va lue  to  t e s t  t he  effects u p o n  b e h a v i o r  of a d rug  such  as 
a m p h e t a m i n e  t h a t  ac ts  u p o n  release a n d  u p t a k e  of 
b r a i n  m o n o a m i n e s  (c.f. COSTA and  GARATTINI 6). 

This  p a p e r  r epor t s  differences be t w een  B A L B / c J  a n d  
C57BL/10J  mice  in t he i r  response  to d - a m p h e t a m i n e  as 
m e a s u r e d  b y  t h e  open  field test .  

Methods. Male mice of t h e  s t r a ins  B A L B / c J  and  
C57BL/10J  were rece ived  f rom J acks on  L a b o r a t o r y  a t  
wean ing  age and  housed  5 to a cage for 3 to  4 weeks to 
acc l imate .  T r e a t m e n t  was  s t a r t e d  a t  t h e  age of 40 to  
50 days.  The  open  field used was a square  surface 24 X 24 
inch  s u r r o u n d e d  b y  wails  8 inch  h igh ;  the  wails  a n d  
floors are white ,  a n d  t he  floor is d iv ided  in to  36 squares  
b y  t h i n  lines. 12 B A L B / c J  and  14 C57BL/10J  mice  were 
g iven  a n  i.p. i n j ec t ion  of 5 m g / k g  of d - a m p h e t a m i n e  
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Ambulation in the open field of male BALB/eJ and C57BL/10J mice 
after an injection of d-amphetamine (5 mg/kg). Data are square roots 
of the numbers of squares crossed during 3 rain. Vertical bars rep- 
resent standard errors of the mean. BALB/cJ: amphetamine 0;  
saline 0. C57BL/10J: amphetamine A; saiine A. 

su l fa te  (ill 0.1 ml  0.9% NaC1). The  cont ro ls  (15 ]3ALB/cJ  
a n d  13 C57BL/10J)  rece ived  an  in j ec t ion  of t h e  same  
v o l u m e  of sal ine solut ion.  E a c h  a n i m a l  was  t e s t ed  
i nd iv idua l ly  15 ra in  a f te r  in jec t ion ;  mice were p laced  in to  
one corner  of the  open  field and  al lowed to  explore  i t  for 
3 rain,  a n d  t he  n u m b e r  of l ines crossed d u r i n g  t h a t  t i m e  
was recorded  as t h e  a m b u l a t i o n  score. The  open field 
was wiped clean w i t h  a wet  sponge and  p a p e r  towel  a f te r  
t e s t i ng  each  mouse.  All t es t s  were done  be tween  09.30 h 
and  12.30 h. Th i s  whole  p rocedure  was r epea t ed  da i ly  for 
each  mouse  on  each  of 7 consecu t ive  days.  A m b u l a t o r y  
a c t i v i t y  was expressed  as t he  square  roo t  of t he  n u m b e r  
of l ines crossed du r ing  a 3 ra in  period.  

Results. C57BL/10J  mice  a m b u l a t e d  more  t h a n  
B A L B / c J  mice on t he  f i rs t  4 days  (Figure),  in  a g r e e m e n t  
w i t h  resul t s  of o the r  authors~,  ~. The  di f ference was 
la rges t  on  day  .1 and  b e c a m e  g radua l l y  smal ler  u n t i l  
t he re  was no s ign i f ican t  di f ference in a m b u l a t i o n  be- 
tween  the  cont ro l s  of t he  2 s t r a ins  on days  5 to  7. Th i s  
was  due  to t he  fac t  t h a t  C57BL/10J  mice b e c a m e  h a b i t u -  
a t ed  to t h e  open  field and  explored  less a f t e r  t h e  f i rs t  d a y  
whi le  B A L B / c J  did  not .  

A m p h e t a m i n e  caused  a h igh ly  s ign i f ican t  increase  
(be tween 300 a n d  1000%) of a m b u l a t o r y  a c t i v i t y  of 
C57BL/10J  mice  w i t h  respec t  to  C57BL/10J  cont ro l s  on 
all  7 days  (p < 0.001); t he  r a t e  of l ocomot ion  r e m a i n e d  
c o n s t a n t  t h r o u g h o u t  t he  7 days  of t r e a t m e n t ,  and  the re  
was no sign of h a b i t u a t i o n  to  t h e  nove l  e n v i r o n m e n t .  
A m p h e t a m i n e  t r e a t e d  B A L B / c J  mice  did  no t  show 
grea te r  a m b u l a t o r y  a c t i v i t y  du r ing  days  1 to  4 t h a n  t h e i r  
controls ,  b u t  t he re  was a m o d e r a t e  increase  in t h e i r  
a m b u l a t i o n  (be tween 200 a n d  300%, p < 0.05) d u r i n g  
days  5, 6, and  7. 

Discussion. The  increase  in a m b u l a t i o n  i nduced  b y  
d - a m p h e t a m i n e  in  C57BL/10J  mice  seems to  ref lec t  
locomotor  h y p e r a c t i v i t y  r a t h e r  t h a n  a n  increase  in 
explora t ion ,  because  t he  an ima l s  were a b o u t  as hype rac -  
t ive  in  t h e i r  h o m e  cages as in  t h e  open  field a n d  because  
t he re  was no  d rop  in ac t iv i ty ,  no  h a b i t u a t i o n  to  t he  open  
field, t h r o u g h o u t  t he  seven  days  of tes t ing .  
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The  lack of increase  in a m b u l a t o r y  a c t i v i t y  a m o n g  
d rug  t r e a t e d  B A L B / c J  mice  du r ing  t he  f i rs t  4 days  does 
no t  m e a n  t h a t  these  an ima l s  were no t  h y p e r a c t i v e ;  some 
of t h e m  were ac tua l ly  qu i te  h y p e r a c t i v e  ill t he i r  h o m e  
cages ( a l though  no t  as m u c h  as C57BL/10J)  b u t  ' f roze '  
w h e n  t h e y  were p u t  in  t he  open  field. T h e y  b e c a m e  
h y p e r a c t i v e  in  t he  open  field on ly  a f t e r  5 days  of t r ea t -  
men t ,  wh ich  m i g h t  be  due  to  an  a l te red  response  to t h e  
d rug  a f te r  i ts  chronic  a d m i n i s t r a t i o n  or to  psychologica l  
h a b i t u a t i o n  to  t he  open  field caused b y  r epea t ed  exposure  
to it, 

Several authors have shown that amphetamine has 
different effects in mice of different genotypes : upon body 
temperature :, upon temperature and lethality s, and 
upon measures of emotionality 9. This experiment shows 
that genetic factors are also important determinants of 
the response to amphetamine as measured by the open 
field test. 

The different behavioral response to amphetamine of 
these 2 strains of mice suggests a difference in the brain 
aminerg ic  m e c h a n i s m s  t h r o u g h  wh ich  a m p h e t a m i n e  acts.  
I t  would  be  of vaIue  to s t u d y  t he  c o m p a r a t i v e  effects of 
a m p h e t a m i n e  on  b r a i n  ea t echo lamines  and  se ro ton in  in 
BAL13/cJ and  C57BL/10J  mice. 

Rdsumd. Chez des souris C57BL/10J ,  on  cons t a t e  une  
a u g m e n t a t i o n  de l ' ac t iv i t6  locomotr ice  d u r a n t  tons  les 
7 jours  qu i  s u i v en t  leur  in j ec t ion  avec  la d - a m p h 6 t a m i n e .  
Chez des souris B A L B / c J ,  ce t te  a u g m e n t a t i o n  n ' a p p a r a i t  
pas, sauf  16g~rement aprSs le qua t r i~me  jour .  Des fac teurs  
g6n6t iques  j o u e n t  u n  r61e i m p o r t a n t  dans  la d4 t e rmina -  
t ion  de la r6ponse  c o m p o r t e m e n t a l e  ~ la d - a m p h 6 t a m i n e .  
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Serological Relationships of Frogs (Ranidae) and Toads (Bufonidae) 

The  two fami l ia r  tai l less a m p h i b i a n s ,  t h e  frogs of t h e  
f ami ly  R a n i d a e  a n d  t he  toads  of t he  f ami ly  Bufonidae ,  
are no t  as closely r e l a t ed  as p o p u l a r l y  imagined .  Indeed ,  
t he  h o r n y - s k i n n e d  toads  are evo lu t i ona r i l y  more  al l ied 
to t h e  smal l  t ree  frogs (Hyl idae)  t h a n  to  t he  t r ue  frog 
f ami ly  (Ranidae) .  The  fossil  record  suggests  t h a t  the  
l~anidae  a n d  t he  Bufon idae  d iverged  f rom some c o m m o n  
ances to r  in Ju r r a s i c  t imes ,  150 mi l l ion  years  ago, a n d  t h e  
two  groups  h a v e  long since evo lved  a long sepa ra t e  lines*. 
The  l o n g - s t a n d i n g  s e p a r a t i o n  of t he  frog a n d  t o a d  
l ineages  is re f lec ted  in t h e  nea r  absence  of c o m m o n  
an t igen ic  c o m p o n e n t s  in  t h e i r  se rum prote ins ,  as revea led  
b y  t he  s t u d y  p resen ted  he re in  of i m m u n o e l e c t r o p h o r e t i c  
p a t t e r n s  of r e p r e s e n t a t i v e  A m e r i c a n  frogs and  toads.  The  
bas ic  a s s u m p t i o n  is t h a t  t he  degree of differences  in  
an t igen ic  c o n s t i t u e n t s  is a func t ion  of t he  l e n g t h  of t i m e  
two l ineages  h a v e  been  a p a r t  2, 3. 

Materials and Methods. Sera  were ob t a ined  f rom a d u l t  
i nd iv idua l s  of t he  c o m m o n  A m e r i c a n  toad ,  Bu[o ameri- 
canus, f rom Wiscons in  (USA);  t he  Gulf  Coast  toad,  

Bu/o valliceps, f rom Lou i s i ana  (USA);  Fowler ' s  toad ,  
Bu/o /owleri, f rom Lou i s i ana  (USA);  a n d  t h e  c o m m o n  
leopard  frog, Rana pipiens. Because  of t h e  ex tens ive  
morpholog ica l  an d  physio logica l  geographica l  v a r i a t i o n  
in Rana pipiens ~, m e m b e r s  of th i s  w ide - r ang ing  species 
(or species complex)  were o b t a i n e d  f rom 4 geographica l  
areas :  Wiscons in  (USA), V e r m o n t  (USA), L o u i s i a n a  
(USA), an d  t h e  p rov ince  of T a m a u l i p a s  in Mexico. 
Specific a n t i s e r u m  aga ins t  t h e  s e rum of each  of t h e  7 
r e p r e s e n t a t i v e  a n u r a n s  was p roduced  in adu l t ,  male ,  
New Zea land  r abb i t s .  T h e  immuno log i ca l  t echn iques  used 
for c o m p a r i n g  se rum an t igens  a n d  the i r  respec t ive  r a b b i t  
an t i s e r a  were i m m u n o d i f f u s i o n  b y  t h e  OUCI~TERLONY s 
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Fig. 1. Irnmunodiffusion patterns between frog and toad antigens and anti-Rana pipiens rabbit serum. Central well contains anti-Rane 
pipiens (Louisiana) rabbit serum and peripheral wells contain normal sera of 1 Louisiana Rana pipiens; 2 2~u/o valticeps; 3 Vermont Rana 
pipiem; 4 Bu]o americanus; 5 Wisconsin Rana pipiens; 6 Bu/o ]owleri; 7. Mexican Rana pipiens; and 8. htlman (Homo sapiens). 
Different arrangements of the 8 antigens distinguish (A) and (B). 


