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Fig. 3. Purification of the low- molecular weight protein 
of band 4 on DEAE-eellulose column. 100 mg of pro- 
tein was applied. Retinol concentrations were deter- 
mined by the absorbanee at 330 nm. 

co lumn  (2.5 • 41 cm) w i t h  a g r ad i en t  cons is ted  of 0.01 M 
p h o s p h a t e  buffer ,  p H  7.5, and  the  same buffer  c o n t a i n i n g  
0.2 2Vf NaC1. P r o t e i n  c o n c e n t r a t i o n  of f rac t ions  was 
e s t i m a t e d  b y  m e a s u r i n g  t h e  a b s o r b a n c e  a t  280 rim. Disc 
p o l y a c r y l a m i d e  gel e lec t rophores is  was  car r ied  ou t  accord-  
ing to t he  m e t h o d  of ORNSTEIN 1~ and  DAVIS 1~. T he  samples  
were hyd ro lyzed  in 6 N  HC1 a t  110~ for 24 h. A m i n o  
acid  analyses  of h y d r o l y s a t e s  were car r ied  ou t  b a y  t he  
m e t h o d  of SPACKMAN et  a1.16. 

Results arm discussion. Crude p ro t e in  f rac t ion  p rec ip i t a t -  
ed b y  a m m o n i u m  sulfa te  f rom t he  ur ine  of p a t i e n t s  was 
appl ied  on  Sephadex  G-100 column.  F igure  1 shows a 
t yp i ca l  e lu t ion  p a t t e r n .  E a c h  f r ac t ion  was  desa l ted  a n d  
freeze-dried.  As shown in F igure  2, p ro t e in s  of low mo- 
Iecular  we igh t  f rac t ions  in  F igure  1 m i g r a t e d  as charac-  
ter is t ic  b a n d s  h a v i n g  the  same  mobi l i t i e s  on disc electro-  
phores is  as those  shown  in t h e  or ig ina l  u r ine  ; A l b u m i n  of 
b a n d  2 was c o n t a i n e d  in f r ac t ion  C, t he  c o m p o n e n t  of b a n d  
3 m o s t l y  in f r ac t ion  E, and  t t l a t  of b a n d  4 m a i n l y  in 
f rac t ion  F b u t  also p a r t l y  in f rac t ion  E, respect ively .  
I t  was  e s t i m a t e d  t h a t  f rac t ion  E c o n t a i n e d  m a i n l y  re t ino l -  
b i n d i n g  p ro t e in  as suggested  b y  ~NOMIYAMA et  al. ,a. 

F u r t h e r m o r e ,  in order  to  isola te  t he  p r o t e i n  of b a n d  4, 
the  p ro t e in s  of f r ac t ion  F were s epa ra t ed  b y  D E A E -  
cellulose column.  As shown  in F igure  3, two m a j o r  pro-  
t e in  peaks,  a) a n d  c), were isolated.  P u r i t y  of these  peaks  
was checked  b y  disc e lectrophoresis .  As shown  in F igure  2, 
peak  c) m i g r a t e d  as a single b a n d  4, whi le  p e a k  a) was st i l l  
he te rogenous .  The  a m i n o  acid compos i t ions  of t he  p ro t e in  
isola ted as f rac t ion  Fc are  p r e sen t ed  in t he  Table .  T he  re- 
sui ts  ind ica te  a compos i t i on  a lmos t  iden t i ca l  w i t h  fi2-mi- 
c roglobul in  r epo r t ed  b y  BEI~GGARD a n d  BEARNh. 

Thus  i t  has  been  found  t h a t  f l2-microglobulin is excre ted  
r e m a r k a b l y  in t he  u r ine  of p a t i e n t s  w i t h  I t a i - i t a i  disease 
a n d  t h a t  t he  p ro t e in  is one of t he  m a i n  c o m p o n e n t s  in 
p r o t e i n u r i a  of t he  disease. 2 d i s t ingu i shab le  re t inol-  
b ind ing  p ro te ins  g iv ing  t he  same  mob i l i t y  of disc eIectro- 
phores is  as t h a t  of b a n d  3, h a v e  also been  i so la ted  prel im- 
ina r i ly  f rom the  same  urine.  W e  m i g h t  expec t  f rom these  
f indings  on u r i n a r y  low molecu la r  we igh t  p ro te ins  t h a t  pro- 
t e i nu r i a  of I t a i - i t a i  disease is s imi lar  to  t u b u l a r  one of 
chronic  c a d m i u m  poisoning.  However ,  f u r t h e r  work  on 
u r i n a r y  levels of these  p ro te ins  in th i s  disease is requi red  
to exp la in  t he  s ignif icance of th i s  s imi lar i ty .  

Zusammen/assung. I m  24-h-Ur in  v o n  F r a u e n  m i t  der  
se l t enen  I t a i - i t a i - K r a n k h e i t  wurde  das  gleiche fl2-Mikro- 
g lobul in  nachgewiesen,  das  s u c h  bei  ch ron i sche r  C a d m i u m -  
I n t o x i k a t i o n  ausgeseh ieden  wird. 
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Interference with Priming for Audiogenic Seizures by Ether and Prepriming Stimulation 

Severa l  research  works  h a v e  shown  t h a t  aud iogenic  
seizure suscep t ib i l i ty  m a y  be induced  in n o r m a l l y  seizure 
r e s i s t a n t  mice  b y  expos ing  (ol- p r iming)  t h e m  to t h e  sound  
of an  electric bell  d u r i n g  a sens i t ive  per iod  1-~. Th i s  
p h e n o m e n o n  has  been  t e r m e d  p r i m i n g  or sens i t i za t ion .  
The  effect  of p r i m i n g  appea r s  to  be  v e r y  s table .  Fo r  
example ,  i t  has  been  s h o w n  t h a t  genera l  anes the t ics ,  
e l ec t roconvu l s ive  shock,  food depr iva t ion ,  a n t i c o n v u l s a n t  
agents ,  severe  h y p o t h e r m i a ,  in te r fe rence  w i t h  b r a i n  
p r o t e i n  synthes is ,  a n d  drugs  k n o w n  to a l t e r  levels of 
biogenic  amines  in mouse  b r a i n  were all  ineffec t ive  in 
p r e v e n t i n g  p r i m i n g  process4-6. F U L L E R  a n d  COLLINS2,7  

h a v e  shown  t h a t  onse t  of convu l s ib i l i t y  can  be  de layed  b y  
r epea t ed  p o s t p r i m i n g  s t imu la t i on ,  however ,  i t  was  l a t e r  
found  t h a t  t h i s  was no t  due  to  d i s r u p t i o n  of t h e  sensi t iza-  
t i on  process  b u t  was  r a t h e r  a fo rm of p roac t i ve  i n h i b i t i o n  

of convu l s ib i l i ty  s. This  r e p o r t  descr ibes  a d i f fe ren t  proce-  
dure  of a l t e r ing  t h e  effect  of p r iming .  I t  was  found  t h a t  
a u d i t o r y  s t i m u l a t i o n  pr io r  to  effect ive  pr iming ,  pa r t i cu l -  
a r ly  w h e n  mice  were anes the t i z ed  w i t h  e ther ,  could 
r educed  t h e  effect  of p r iming .  

T w e n t y - f o u r  t3ALB/c  mice  were exposed  to  t h e  sound  
of an  electr ic  be11 (sound level  a t  a b o u t  97-99 d b  re l a t ive  
to 0.0002 d y n e / c m  2) in a t e s t  c h a m b e r  for 2 rain,  ha l f  a t  
14 days  of age a n d  ha l f  a t  21 days  of age. T h e y  were  t h e n  
t e s t ed  for convu l s ib i l i t y  a t  a 7-day i n t e r v a i  w i t h  t h e  same 
bell  r ing ing  for 2 ra in  or un t i l  convuls ions  occurred.  None  
of t he  mice  in t h e  14-day group  convu l sed  w h e n  t e s t ed  a t  
21 days  of age, t h u s  g iv ing  eve ry  mouse  in t h i s  g roup  an-  
o t h e r  exposure  (or p r iming)  a t  t h i s  age level  k n o w n  to  be 
sens i t ive  to  p r i m i n g  9. "When t e s t ed  a t  28 days  of age, 5 of 
t he  12 mice  in  th i s  g roup  convu l sed  whereas  11 of t h e  12 
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mice  in t h e  21-group d id  so (p < 0.025), i n d i c a t i n g  t h a t  
a u d i t o r y  s t i m u l a t i o n  a t  a n  insens i t ive  per iod  (i. e., 14 days  of 
age) h a d  s o m e w h a t  r educed  t h e  effect  of p r i m i n g  a t  21 days.  

Since i t  is k n o w n  t h a t  anes thes i a  does no t  p r e v e n t  
sens i t iza t ion ,  a second e x p e r i m e n t  was  r u n  to  d e t e r m i n e  if 
t h i s  p r o t e c t i v e  effect  could be  o b t a i n e d  w h e n  mice  were 
anes the t i z ed  du r ing  p r e p r i m i n g  a u d i t o r y  exposure .  
Nega t i ve  ou t come  would  sugges t  t h a t  conscious  s t a t e  
d u r i n g  exposure  was n e c e s s a r y .  39 B A L B / c  mice  were 
exposed  to  t h e  sound  of t he  bel l  (sound level  a t  98-100 db) 
a t  14 days  (30 mice) or 21 days  (9 mice) of age for 2 m i n  
a n d  were t h e n  t e s t ed  for seizures a t  a 7-day in te rva l .  Ha l f  
of t h e  mice  in t h e  14-day group were e the r  a n e s t h e t i z e d  
i m m e d i a t e l y  before  be ing  exposed  to  t he  r i ng ing  bel l  
(Group 14A) whi le  t h e  o the r  ha l f  were no t  (Group 14NA).  
1 mouse  in  G r o u p  1 4 N A  convu l sed  on  t h e  v e r y  f i r s t  
exposure  and  was t h u s  exc luded ;  none  of t he  r e m a i n i n g  
14 mice  convu l sed  w h e n  reexposed  to  t h e  same sound  a t  
21 days  of age. 2 of t h e  15 mice  in G r o u p  14A convulsed  
(1 of t h e m  died) on  t e s t  a t  21 days  of age. I t  is of i n t e r e s t  
to  no te  t h a t  these  2 mice  were deep ly  a n e s t h e t i z e d  d u r i n g  
t he  p r e p r i m i n g  exposure  as too  m u c h  e the r  was used on  
t h a t  day.  All  t he  o the r  mice  b e g a n  to  m o v e  a r o u n d  4-5  
m i n  a f t e r  app l i ca t i on  of e the r  b u t  these  2 mice  t o o k  more  
t h a n  15 ra in  to  recover .  

W h e n  t e s t e d  a t  28 days  of age, 8 of t he  9 mice  (89%) in 
G r o u p  21 convu l sed  b u t  on ly  3 of t he  13 mice  (23%) in 
G r o u p  14A and  8 of t he  14 mice  (57%) in Group  1 4 N A  d id  
so. The  di f ference in inc idence  of convuls ions  be t ween  
Group  14A a n d  G r o u p  21 was s ign i f i can t  s t a t i s t i ca l ly  
(p < 0.005), b u t  t h e  dif ference be t w een  Group  14NA and  
G r o u p  21 d id  no t  a t t a i n  t h e  c o n v e n t i o n a l  level  of signifi-  
cance  (p = 0.124), p r o b a b l y  due  to  t h e  smal l  sample  size 
of Group  21. Thus  p r e p r i m i n g  a u d i t o r y  s t i m u l a t i o n  u n d e r  
e t h e r  a n e s t h e s i a  a t  14 days  of age appea r s  to  h a v e  a v e r y  
s t r o n g  in t e r f e rence  effect  on  t he  p r i m i n g  process  a t  21 
days  of age. Since t h e r e  was a n  i n t e r v a l  of 14 days  b e t w e e n  
t h e  or ig ina l  exposure  and  tes t ing ,  i t  is v e r y  un l ike ly  t h a t  
t h e  r educed  seizure r a t e  of Group  14A was due  to  t h e  
res idua l  effect  of e the r  itself.  Spl i t  l i t t e r  t e c h n i q u e  was 
used t h r o u g h o u t .  T h u s  t h e  obse rved  effect  could no t  be  
a t t r i b u t e d  to  t he  uncon t ro l l ed  e n v i r o n m e n t a l  fac tors  
such  as ea r ly  r ea r ing  condi t ions ,  s y s t e m a t i c  change  in t he  
t o n a l  cha rac te r i s t i c s  of t he  sound.  

E t h e r  a n e s t h e s i a  is no t  t h e  p r i m a r y  fac to r  for t h e  
p r e v e n t i v e  effect.  N ine  14-day old B A L B / c  mice  were 
exposed  to  t h e  loud  sound  for 2 m i n  w h e n  a n e s t h e t i z e d  
whi le  t h e  o t h e r  9 mice  were anes t he t i z ed  b u t  s h a m  exposed.  
A t  21 days  of age, all  mice  were aga in  exposed  to t he  same 
loud  sound  for  2 n l in  d u r i n g  w h i c h  none  of t h e m  showed 
seizure reac t ions .  W h e n  t e s t ed  for seizures a t  28 days  of 
age, all  mice  in t h e  s h a m  exposed  group  convulsed  b u t  
on ly  2 of t he  9 mice  in t he  exposed  group  d id  so (p < 0.005), 
i n d i c a t i n g  t h a t  e the r  a n e s t h e s i a  a lone  is no t  t h e  m a i n  
fac to r  for t h e  p r e v e n t i v e  effect. Th i s  f ind ing  s t rong ly  
suggests  t h a t  p r e p r i m i n g  a u d i t o r y  s t i m u l a t i o n  is a neces- 
sa ry  cond i t i on  for t he  p r o t e c t i v e  effect  to  occur  a n d  t h a t  
e the r  m a y  j u s t  serve to  p o t e n t i a t e  t h e  ac t ion  of p r e p r i m -  
ing  s t imu la t i on .  

I t  is poss ib le  t h a t  exposure  to  t he  i n t ense  sound  a t  
14 days  of age m a y  cause phys ica l  d a m a g e  to  t he  r ecep to r  
s y s t e m  i m p a i r i n g  t h e  s ens i t i v i t y  of hear ing ,  a n d  conse-  
q u e n t l y  r educed  t h e  effect  of p r iming .  However ,  t he  fol- 
lowing f ind ing  sugges ted  t h a t  t h i s  m i g h t  n o t  be  t h e  case. 
20 B A L B / c  mice  were f i r s t  exposed  to  a 108-110-db 
sound  a t  14 days  and  aga in  a t  21 days  of age for 2 m i n  
(Group 14), whi le  t h e  o t h e r  20 mice  were s h a m  exposed  a t  
14 days  b u t  were exposed  to  t he  same  sound  for t he  same 
d u r a t i o n  a t  21 days  of age (Group 21). 3 mice  in Group  14 
convu l sed  on  t he  second exposure  to  t h e  loud sound  a n d  

were t h u s  excluded.  W h e n  t e s t ed  for aud iogenic  seizures 
a t  28 days  of age, 89% of t he  r e m a i n i n g  17 mice  in Group  
14 a n d  902/0 of  t he  20 mice  in  Group  21 convulsed ,  sugges- 
t i ng  t h a t  the  effect  of p r e p r i m i n g  s t i m u l a t i o n  was a nega-  
t ive  func t i on  of t he  sound  i n t e n s i t y  used. A s imi la r  resu l t  
was o b t a i n e d  even  w h e n  mice  were a n e s t h e t i z e d  d u r i n g  
exposure  a t  14 days  of age. 30 B A L B / c  mice  were 
exposed  to t he  108-110-db  sound  f i rs t  a t  14 days  of age 
a n d  aga in  a t  21 days  for 2 min,  ha l f  be ing  e t h e r  anes the t i z -  
ed d u r i n g  t h e  f i rs t  exposure .  W h e n  t e s t  for seizures  a t  
28 days  of age, 13 of t he  15 mice  in t he  a n e s t h e t i z e d  group  
and  14 of t he  15 mice  in t he  n o n - a n e s t h e t i z e d  group  con -  
vulsed.  Thus  t he  p r e p r i m i n g  effect  could no t  be  due to  t h e  
i m p a i r m e n t  of hea r i ng  s ens i t i v i t y  itself, as t he  h ighe r  
i n t e n s i t y  sound  was expec ted  to  cause  severer  d a m a g e s  to  
t h e  r ecep to r  a n d  t h u s  increase  t he  m a g n i t u d e  of t he  in te r -  
Ierence effect. One poss ible  h y p o t h e s i s  is t h a t  p r e p r i m i n g  
s t i m u l a t i o n  m a y  affect  t he  a n i m a l  in  such  a way  t h a t  i t  
f ac i l i t a tes  d e v e l o p m e n t  of a n  ac t ive  i n h i b i t o r y  process  on 
t he  second exposure  r e su l t i ng  in r e d u c t i o n  of seizure r a t e  
on  s u b s e q u e n t  tes t .  

These  resu l t s  c lear ly  show t h a t  t he  r eac t ions  of a mouse  
to a n  in tense  noise depend  no t  on ly  on  w h e t h e r  i t  has  been  
exposed to  th i s  s t imu lus  or not ,  b u t  also on  w h e n  and  
w h a t  phys io logica  ! s t a t e  t h i s  s t i m u l a t i o n  occurred.  The  
i n t e n s i t y  of t he  noise was also found  to  be  v e r y  i m p o r t a n t  
P r i m i n g  and  p r e p r i m i n g  p rocedure  m a y  p rov ide  a useful  
e x p e r i m e n t a l  mode l  for s t u d y i n g  t h e  d y n a m i c  effect  of 
ear ly  s t i m u l a t i o n  on  t he  d e v e l o p m e n t  of t he  func t i on  of 
t he  a u d i t o r y  s y s t e m  lo. 

Rdsumd. Une  crise audiogSne p e u t  8tre p rovoqu6e  chez 
les souris  B A L B / c  g 6 n 6 t i q u e m e n t  n o n  inf luenc6es ag6es de 
21 jours,  en-les e x p o s a n t  s u n  b r u i t  for t  (sensibi l isat ion) .  
Cependan t ,  ce t  effect  de sens ib i l i sa t ion  p o u r r a i t  8tre consi-  
d 6 r a b l e m e n t  r6du i t  si les souris  p r 6 a l a b l e m e n t  anes th6si6es  

l '6 ther ,  son t  d ' a b o r d  expos6es au m6me  b r u i t  X l 'hge de 
14 jours .  
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