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Fig. 3. Comparative effects of substrates (5 mM) on halothane- 
depressed rat atria. 
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p y r u v a t e .  The  resu l t s  o b t a i n e d  w i t h  these  e x p e r i m e n t s  
are cons i s t en t  w i t h  t h e  cons iderab le  d a t a  in  t h e  l i tera-  
t u r e  t h a t  l ac ta te ,  a ce t a t e  a n d  p y r u v a t e  were  ef fec t ive  in 
inc reas ing  the  s u b s t r a t e - d e p l e t e d  r a t  ven t r i c l e  s t r ips~ 
a n d  those  in b i ca rbona t e - f r ee  m e d i u m ' S i n  wh ich  glu- 
cose m e t a b o l i s m  on t h e  h e a r t  was  impaired1% I n  F igure  
2, i t  was  shown  t h a t  glucose a t  a n y  c o n c e n t r a t i o n  t e s t e d  
was ineffec t ive  in inc reas ing  t h e  decl ined c o n t r a c t i l i t y  
of r a t  a t r i a  b y  h a l o t h a n e .  The  d a t a  o b t a i n e d  f rom 
these  e x p e r i m e n t s  are s imi la r  to  those  in t he  p rev ious  
r epo r t s  t h a t  glucose was inef fec t ive  in r e s to r ing  t he  
force of c o n t r a c t i o n  of r a t  a t r i a  depressed  b y  2-desoxy- 
glucose s or b y  b i ca rbona t e - f r ee  m e d i u m  14. Glucose was 
also ineffect ive  in r e s to r ing  t he  a m p l i t u d e  o f  c o n t r a c t i l i t y  
of r a t  ven t r i c l e  s t r ips  depressed  b y  iodoace ta t e  5. 

Thus,  ou r  resu l t s  are  cons i s t en t  w i th  t h e  h y p o t h e s i s  
t h a t  h a l o t h a n e  exer t s  a t  leas t  a p a r t  of i t s  nega t i ve  
ino t rop ic  effect  on r a t  a t r i a  b y  i n h i b i t i n g  e i the r  t he  u p t a k e  
or u t i l i za t ion  of glucose v ia  t h e  g lycolyt ic  p a t h w a y .  The  
s i te  of b lockade  m u s t  be  p r io r  to  t he  convers ion  of 
p y r u v a t e  to  ace ty l  CoA. 

Zusammen/assung. Nachweis ,  dass  die n a c h  H a l o t h a n  
e inge t r e t ene  V e r m i n d e r u n g  der  K o n t r a k t i l i t g t  des Myo- 
k a r d s  d u t c h  L a c t a t  oder  A c e t a t  v e r h i n d e r t  we rden  k a n n .  
Das  E rgebn i s  s t i i t z t  die Hypo these ,  H a l o t h a n  h e m m e  die 
A u f n a h m e  yon  Glykose  oder  bee in t rXcht ige  de ren  
Verwer tung .  
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Brain Abnormal i t i e s  in the Lurcher  (Lc) Mutant  Mouse  

L u r c h e r  (symbol  Lc) is a mouse  m u t a n t  f i rs t  d i scovered  
a n d  descr ibed  b y  PHILLIPS 1. T he  m u t a t i o n  arose spon-  
t a n e o u s l y  in a YVhite (Miwn) h o m o z y g o t e  and  is expressed  
as a s e m l d o m i n a n t  in he t e rozygo tes  (Lc/+). The  Lc gene 
is on  c h r o m o s o m e  6 ( l inkage group  XI) .  H o m o z y g o t e s  
(Le/Lc) are be l ieved  to die du r ing  t he  ear ly  n e o n a t a l  
per iod.  He te rozygo te s  are  ferti le,  a l t h o u g h  t he  l i t t e r  size 
of Lc/+ females  is reduced.  L u r c h e r  b o d y  we igh t s  of 
b o t h  sexes are  less t h a n  those  of n o r m a l  c o u n t e r p a r t s .  

L u r c h e r  he t e rozygo tes  show a b n o r m a l  b e h a v i o r a l  
charac te r i s t i c s  cons i s t ing  of a t a x i a  w i t h  a t e n d e n c y  to  fall  
to  e i the r  side 1, 2. These  an i m a l s  also t e n d  to  wa lk  back-  
wa rd  w h e n  p laced  ou ts ide  of t he  cage on  a s m o o t h  
surface  1. A l t h o u g h  lu rche r  has  been  classified as a neuro-  
m u s c u l a r  m u t a n t ,  l i t t l e  is k n o w n  a b o u t  t h e  m o r p h o l o g y  
of t he  ne rvous  sys t em in  these  an imals .  However ,  l u rche r  
man i fe s t s  m a n y  of t he  b e h a v i o r a l  cha rac te r i s t i c s  wh ich  
h a v e  been  descr ibed  in t he  m u t a n t  reeler  (rl) in  w h i c h  t he  
ce rebe l lum has  b e e n  s h o w n  to  be  defec t ive  ~-s. Since 
severa l  o the r  cerebe l la r  m u t a n t s  such  as s taggerer  (sg), 
weave r  (wv), a n d  ne r vous  (nr) also exh i b i t  a t ax i c  be- 
h a v i o r  2, a -n ,  t he  p r e s e n t  s t u d y  was  u n d e r t a k e n  to  o b t a i n  
i n f o r m a t i o n  on  t he  gross s t r u c t u r e  of the  bra in ,  pa r t i cu l a r l y  
t h e  cerebel lum,  in  t h e  l u rche r  m u t a n t  mouse.  

Materials and methods. T he  lu rche r  m u t a n t  co lony used 
in t h i s  s t u d y  was or ig ina l ly  der ived  f rom a ma le  lu rche r  
he t e rozygo te  (Lc/+) ca r ry ing  t he  t r a n s l o c a t i o n  T(2:6)  
7Ca who  was m a t e d  to  C57BL/6J  females.  Lc/+ p r o g e n y  
were s u b s e q u e n t l y  backcrossed  to C57BL/6J  i nd iv idua l s  
for severa l  genera t ions .  L u r c h e r  (Lc/+ ) a n d  n o r m a l  ( + / + )  
l i t t e r m a t e s  of b o t h  sexes were sacrif iced a t  ages r a n g i n g  

f rom b i r t h  to  a p p r o x i m a t e l y  10 m o n t h s  of age. The  b r a i n s  
were qu ick ly  r e m o v e d  a n d  we t  weigh ts  were de t e rmined .  
The  b ra ins  were t h e n  f ixed for  4 to  5 days  in B o u i n ' s  
solut ion,  t r a n s f e r r e d  to  70% e thano l ,  a n d  e x a m i n e d  a t  
magn i f i ca t i ons  up  to 60 •  The  n o m e n c l a t u r e  of SIDMAN 
et  al. 12 was used to descr ibe  gross fea tu res  of t h e  mouse  
b ra in .  

Results. L u r c h e r  (Lc/+) mice  in our  co lony show a 
he s i t an t ,  l u r ch ing  ga i t  as well  as a t e n d e n c y  t o w a r d  tonic-  
clonic seizures, p a r t i c u l a r l y  w h e n  sudden ly  d i s tu rbed .  
Th i s  b e h a v i o r  is c lear ly  m a n i f e s t e d  on  a p p r o x i m a t e l y  t he  
12 th  d a y  a f te r  b i r th .  P r io r  to  t h i s  t i m e  t he  pale  coat ,  l i gh t  
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ears, a n d  p i n k  snou t s  p roduced  b y  t h e  Mi wh gene serve as 
cha rac t e r i s t i c  m a r k e r s  for Le/+ hete rozygotes ,  s ince 
2kliwh is l inked  on  t he  same  c h r o m o s o m e  w i t h  Lc. 

The  overa l l  size of t h e  a d u l t  l u rche r  (Lc/+) b r a i n  
appea r s  to  be  s imi la r  to  t h a t  of a n  a d u l t  n o r m a l  ( + / + )  
b r a i n  f rom the  same  s t ra in .  However ,  t he re  is a no t i ceab le  
r e d u c t i o n  in t h e  size of t he  lu rche r  cerebel lum,  wh ich  is 
a p p r o x i m a t e l y  one-ha l f  t he  size of t he  n o r m a l  ce rebe l lum 
(Figures  1 and  2). I n  a d d i t i o n  to t he  r educed  size, t h e  

Fig. 1. Dorsal view of normal (+  ] +)  adult brain. Arrow indicates 
uvula vermis. • 6. 

l u rche r  ce rebe l lum shows lobu la r  defects.  All  of t h e  lobules  
are usua l ly  presen t ,  b u t  mos t  are  n a r r o w e r  an d  f l a t t e r  t h a n  
t h e i r  n o r m a l  c o u n t e r p a r t s .  Tile u v u l a  vermis ,  in  pa r t i cu la r ,  
is qu i te  n a r r o w  a n d  e x t e n d s  f u r t h e r  l a t e ra l ly  t h a n  is t he  
case in  t h e  n o r m a l  cerebel lum.  

The  reduced  cerebel la r  h emi s p h e re s  do n o t  a d e q u a t e l y  
cover  t h e  a n t e r i o r  p o r t i o n  of t h e  medu l l a ;  as a result ,  t h e  
roof of t h e  4 t h  ven t r i c l e  is usua l ly  exposed in a dorsa l  v iew 
of t h e  lu rche r  bra in .  The  collicles a p p e a r  to  be  more  p rom-  
i n e n t  in  lu rche r  t h a n  in n o r m a l  mice, poss ib ly  because  of 
the  less acu te  angle  fo rmed  b y  t h e  ce rebra l  hemispheres .  
The  v e n t r a l  surface of t h e  b r a i n  does n o t  show a n y  ob- 
v ious  defects.  

Gross defects  in  t h e  lu rche r  b ra in ,  p a r t i c u l a r l y  t he  
cerebel lum,  are e x h i b i t e d  as ea r ly  as 3 days  a f t e r  b i r th .  
A t  t h i s  t i m e  the  u v u l a  v e r m i s  is p r o m i n e n t  a n d  oval  ill 
shape  in the  n o r m a l  b ra in ,  b u t  n a r r o w  a n d  e longa ted  in 
the  lurcher .  The  overa l l  r e d u c t i o n  in t h e  size of t h e  cere- 
b e l l u m  becomes  obv ious  a t  a p p r o x i m a t e l y  5 days  a f t e r  
b i r th .  

Discussion. The  cerebel la r  h y p o p l a s i a  in  lu rche r  a d u l t  
mice is s imi la r  to  t h a t  descr ibed  in t h e  reeler  (rl) m u t a n t  3, 3 
As in reeler,  t h i s  r educ t i on  in size is c o n s t a n t  f rom a n i m a l  
to  an imal ,  a l t h o u g h  a t h o r o u g h  s t u d y  of lu rche r  cerebel la r  
h i s togenes is  is w a r r a n t e d  before  compar i sons  can  be  m a d e  
w i t h  o t h e r  cerebel la r  m u t a n t s .  Since t h e  lu rche r  ind iv id -  
uals  in our  co lony are d e s c e n d a n t s  of a t r a n s l o c a t i o n  
stock,  i t  is also necessa ry  to d e t e r m i n e  w h e t h e r  or n o t  t h i s  
gene t ic  b a c k g r o u n d  exer t s  a n y  effect  on  t h e  p h e n o t y p i c  
express ion  of t h e  lu rche r  gene. However ,  p r e l i m i n a r y  
o b s e rv a t i o n s  on t h e  b r a i n  of a lu rche r  i n d i v i d u a l  be l ieved 
n o t  to  be  ca r ry ing  t h e  t ranslocat ioI1 show no gross mor-  
phologica l  dif ferences  f rom those  ca r ry ing  t h e  t r ans loca -  
t ion.  

I t  is p r o b a b l e  t h a t  t h e  defects  obse rved  in t h e  collicles 
a n d  med u l l a  resu l t  f rom t h e  fa i lure  of t h e  ce rebe l lum to 
grow proper ly ,  a l t h o u g h  p r i m a r y  m a l f o r m a t i o n s  m a y  
also occur  in these  regions.  Since defects  in  t h e  shape  of 
ce r t a in  Le/+ cerebel la r  lobules  become  a p p a r e n t  b y  t he  
t h i r d  d a y  p o s t n a t a l l y ,  well  before  a n y  b e h a v i o r a l  charac-  
te r i s t ics  are  mani fes ted ,  t h e  ea r ly  s tages  of cerebel la r  
h i s togenes is  are accessible for s t u d y  in th i s  m u t a n t .  More- 
over,  Lc/+ n e o n a t e s  are  d i s t i ngu i shab le  f rom t h e i r  
n o r m a l  ( + / + )  l i t t e r m a t e s  b y  m e a n s  of color cha rac t e r -  
ist ics even  before  t h e  gross cerebel la r  defects  can  be  
de tec ted .  Th i s  m u t a n t ,  therefore ,  shou ld  serve as a n  
exce l len t  model  in  wh ich  to s t u d y  t h e  ea r ly  e t io logy of 
cerebel la r  dysgenesis .  

Rdsumd. Le cerve le t  des souris  h6 t6 rozygotes  de la  
m u t a t i o n  ,lurcher>> (Le) p r 4 s e n t e n t  des anomal ies .  I1 est  
r6du i t  e t  ,d6form6, en  pa r t i cu l i e r  l ' u v u l a  vermis .  On p e u t  
d6 tec te r  ces anomal ie s  chez le n o u v e a u - n 6  de 3 j ours  a v a n t  
l ' a p p a r i t i o n  des a b e r r a t i o n s  du  c o m p o r t e m e n t .  

D . B .  WILSON 

Fig. 2. Dorsal view of lurcher (Lc/+) adult brain. Arrow indicates 
slender uvula vermis. Note also the small size of the cerebellum, the 
exposed roof of the 4th ventricle, and the prominent collicles. • 6. 
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Isolation of Highly Purified Glomerular Complexes from Rabbit Cerebellum 

Gent l e  d i s r u p t i o n  of b r a i n  t i ssue  has  been  inc reas ing ly  
e m p l o y e d  d u r i n g  t h e  d e v e l o p m e n t  of m e t h o d s  for large 
scale i so la t ion  of n e u r o n a l  a n d  glial  cells:-5.  Sof t en ing  o f  
t h e  t i ssue  t h r o u g h  i n c u b a t i o n  of slices a t  37 ~ fol lowed 

b y  passage  of t i ssue  t h r o u g h  n y l o n  mesh  of decreas ing  
pore  size, resu l t s  in t h e  r ecove ry  of la rger  an d  more  i n t a c t  
cel lular  un i t s  t h a n  are genera l ly  o b t a i n e d  b y  homogen iza -  
t i o n  in cold sucrose media .  


