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2-methyl  f luorohydrocort isone,  a po ten t  N a - K  act ive  
steroid in high concentrat ion,  did not  al ter  the  measured 
currents  in squid axon. Similarly,  ca rbohydra te -ac t ive  
steroids s ignif icant ly a l ter  the  manner  by  which nerve  
conduct ion takes  place in man  ~, 5. I n  pa t ien ts  in whom 
excessive endogenous secretion of ca rbohydra te -ac t ive  
steroids occur, e.g., in pa t ien ts  w i th  Cushing's  syndrome 
or wi th  an adrenal  cort ical  adenoma or carcinoma,  peri- 
pheral  nerve  conduct ion ve loc i ty  is commonly  slower 
than  normal  1~ However ,  a po ten t  ca rbohydra te -ac t ive  
steroid in high concent ra t ion  did no t  a l ter  the  measured 
currents  in squid axon. I n  m a n  and in animals  in the  
absence of carbohydra te  ac t ive  steroids and in the  pres- 
ence of high concentra t ions  of A C T H  peripheral  conduc- 
t ion ve loc i ty  is commonly  faster  t han  normal  ~, 5. How- 
ever, A C T H  in high concent ra t ion  did no t  a l ter  the  
measured currents  in squid axon. 

In  order to car ry  ou t  these exper iments  in squid axon 
the  hormones  employed had to be adminis tered  a t  low 
t empera tu re  and over  re la t ive ly  short  t ime  intervals~ 
These factors could contr ibute  to the  tack of effects 
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Fig. 2. Effect of 2-methyl fluorohydrocortisone on Na-K currents of 
squid giant axon. 

observed.  Similarly,  one m a y  argue t h a t  the  Schwann 
cell layer  surrounding the  axon could act  as a barr ier  for 
these compounds  and t h a t  the  10 to 30 rain. t ime  period 
over  which they  were present  in the  externa l  solution 
migh t  no t  be expected to produce any  effect. However ,  
d ipheny lhydan to in  it  and tetrodotoxin~2, is, substances 
of similar  molecular  weight  and size to  those used in the  
present  s tudy  do al ter  currents  in the  squid giant  axon 
wi th in  this  t i m e  period. Hence,  i t  does not  appear  l ikely 
tha t  the  ineffectiveness of these drugs is due to a signif- 
icant  Schwann cell barrier.  

Since the  present  exper iments  were carried out  over  
short  t ime  in tervals  any  changes produced by  these 
hormones  in the  N a - K  pumping  mechan ism would not  
have  had suff icient  t ime  for the  effects to produce any 
change in the  ionic gradients.  This  can be demons t ra ted  
by  the  results shown in bo th  Figures  1 and 2.. in t ha t  the  
potent ia l  a t  which the  Na  current  is equal  to zero is the  
same indicat ing t h a t  the  Na-ionic  gradient  is not  changed 
dur ing the  exper iment .  In  o ther  exper iments ,  however,  
these ho rmones  could possibly effect the  N a - K  ionic 
gradients  the reby  al ter ing the  dr iv ing  force and pro- 
ducing subsequent  changes in conduct ion ve loc i ty  5, ~. The 
present  results indicate  only t h a t  adrenocorticosteroids,  
wi th  or wi thou t  ACTH,  do no t  al ter  the  ionic currents  
responsible for the  act ion potent ia l .  

Zusammen/assung. Adrenocor t icosteroide  und Adreno- 
cor t icotropin  bewirk ten  in hohen Konzen t ra t ionen  keine 
~nde rungen  der N a - K  St r6me in Tintenf ischr iesenaxon;  
das weist  darauf  hin, dass die Ionenbegebenhei ten ,  die das 
Axenpo ten t i a l  hervorrufen,  du tch  diese Hormone  nicht  
beeinflusst  sind. 
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Isolation of fl2-Microglobulin from the Urine of Patients With Itai-Itai (Ouch-Ouch)  Disease 

Several  invest igat ions  have  shown tha t  chronic c admium 
in toxica t ion  in m a n  causes prote inur ia  wi th  low molecular  
weight  proteins ~-~. Recen t ly  BERGGIRD and his coworkers 
have  isolated some low molecular  weight  proteins, such 
as/3~-microglobulin 5, free l ight  chains 6 and re t inol-binding 
protein ~, f rom the  urine of pa t ien ts  wi th  chronic c admium 
poisoning. Moreover,  the  excess excret ion of //2-microglo- 
bul in  s and free l ight  chains ~ has been character ized in 

renal  tubu la r  damage  wi th  tubular  prote inur ia  result ing 
from chronic cadmium poisoning. 

Meanwhile,  i t  has been considered t h a t  I ta i - i ta i  
(Ouch-ouch) disease, of which main  symptoms  are a kind 
of osteomalasia  and prote inur ia  wi th  10w molecular  
proteins,  is caused by  chronic c admium exposure 1~ 
weight.  2qOMIYAMA et al. z8 have  suggested the  presence of 
re t inalbinding prote in  and //~-microglobulin as the  main  
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Fig. 1. Gel filtration on Sephadex G-100 of urinary protein 
precipitated by ammonium sulfate. The column was equili- 
brated with 0.02 M Tris-HC1 buffer, pH 8.0, containing 1.0 M 
NaC1. The applied sample contained 638 mg of protein. 

c o m p o n e n t s  in  p r o t e i n u r i a  of  I t a i - i t a i  d i s ease .  T h e  p r e s e n t  
s t u d y  s h o w s  t h a t  f l 2 -mic rog lobu l in  c a n  b e  i s o l a t e d  f r o m  
t h e  u r i n e  of p a t i e n t s  w i t h  t h i s  d i s e a s e  a n d  t h a t  i t  is c h a r -  
a c t e r i z e d  as  o n e  of  t h e  m a i n  c o m p o n e n t s  in  t h e  p r o t e i n -  
u r i a .  

Amino acid composition of fraction Fc isolated from the urine of 
Itai-itai disease 

Amino acid To nearest integer 
Fc a 
(residues molecule) 

fl2-microglobulinb 

Lysine 8 
Histidine 4 
Ammonia 11 
Arginine 5 
Aspartie acid 12-13 
Threonine 5 
Serine 8 
Glutamic acid 11-12 
Proline 3 
Glysine 3-4 
Alanine 2-3 
Half-eystine trace 
Valine 6-7 
Methionine 1 
Isoleucine 4-5 
Leucine 7 
Tyrosine 5-6 
Phenylalanine 5 
Tryptophan N.D,c 

8 
4 
9 
5 

12 
5 

10 
3_1 

5 
3 
2 
2 
7 
1 
5 
7 
6 
5 
2 

All tables are values from 24 h hydrolysis, b Values by BERGG~RD 
and BEARN 5. ~ Not determined. 

Mater ia l s  and  methods. T w e n t y - f o u r - h  u r i n e  s p e c i m e n s  
w e r e  co l l e c t ed  f r o m  f e m a l e  p a t i e n t s  w i t h  I t a i - i t a i  d i s ease .  
U r i n a r y  p r o t e i n  w a s  d e t e r m i n e d  b y  t h e  b i u r e t  m e t h o d  
a c c o r d i n g  t o  P i s c a r t o r ' s  p r o c e d u r e  S. U r i n a r y  p r o t e i n  
v a r i e d  b e t w e e n  0.7 t o  1.4 g p e r  24 h.  T h e  p r o t e i n  w a s  
p r e c i p i t a t e d  b y  50 w / v %  a m m o n i u m  s u l f a t e  a n d  d i s s o l v e d  
w i t h  d i s t i l l ed  w a t e r .  A f t e r  c e n t r i f u g a t i o n  a t  12 ,000 •  for  
1 h,  t h e  s u p e r n a t a n t  w a s  c o n c e n t r a t e d  w i t h  t h e  u l t r a -  
f i l t r a t i o n  u s e  of  D i a f i l t e r  G - 0 . 5 T  ( U L V A C  Corp. )  T h e  
s p e c i m e n  w a s  g e l - f i l t r a t e d  on  S e p h a d e x  G-100  c o l u m n  
(5.0 • 131 cm)  w i t h  0.1 M Tris-HC1 b u f f e r ,  p H  8.0, con -  
t a i n i n g  1.0 M NaC1. S u b s e q u e n t l y ,  l ow  m o l e c u l a r  f r ac -  
t i o n s  w e r e  c o n c e n t r a t e d  w i t h  t h e  u l t r a f i l t r a t i o n  b y  u s e  of  
D ia f l o  U M - 2  ( A m i c o n )  w e r e  s e p a r a t e d  on  D E A E - c e l l u l o s e  
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Fig. 2. Disc electrophoresis of low molecular weigh t 
fractions. U, original urine; P, protein fraction 
precipitated by ammonium sulfate; C-G, pooled 
fractions after gel filtration; Fa and Fc, pooled 
fractions after DEAE-cellulose chromatography. 
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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 


