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bei  a b g e s c h i r m t e n  T ie ren  m i t  au fgese t z t em 10 H z - R e c h t -  
eck impuls fe ld  gr6ss ten te i l s  kompens ie r t .  D a  die P o t e n t i a l -  
d i f ferenz i n n e n / a u s s e n  auf  e iner  un t e r s ch i ed l i chen  Ionen-  
v e r t e i l u n g  b e r u h t ,  muss  also das  e lek t r i sche  Fe ld  e inen  
Einf luss  auf  das  M e m b r a n s y s t e m  bezi igl ich der  Ionen-  
p e r m e a b i l i t ~ t  h a b e n .  

Revers ib le  S t r u k t u r u m w a n d l u n g e n  a n  b io logischen  
M e m b r a n e n  werden  neue rd ings  l ebha f t  d i sku t i e r t 4 -L  Da-  
bei  wird  a l lgemein  a n g e n o m m e n ,  dass  d u r c h  N n d e r u n g  
eines ~iusseren P a r a m e t e r s  - e inem S teue rungsprozess  ent -  
sp r echend  - S t r u k t u r u m w a n d l u n g e n  in den  M e m b r a n -  
s y s t e m e n  ausgel6s t  werden,  die zu F u n k t i o n s i i n d e r u n g e n  
a n  dense lben  f i ih ren  k6nnen .  

E x p e r i m e n t e l l e  A r b e i t e n  auf  diesen Geb ie t en  l iegen yon  
TASAKI 8 u n d  COHEN 9 vor.  Na t i i r l i ch  h a n d e l t  es sich h ie r  
u m  i iusserst  ve rwicke l t e  Bez iehungen ,  die in  ih re r  Gesamt -  
hei r  noch  n i c h t  giinzlich zu erfassen sind. M a n  muss  aber  
a n n e h m e n ,  dass  hier ,  besonders  wegen  a n d e r e n  b i sher  yon  
uns  noch  u n v e r 6 f f e n t l i c h t e n  E rgebn i s sen ,  bei  denen  u n t e r  
E inf luss  e lek t r i scher  Fe lde r  I o n e n v e r s c h i e b u n g e n  im B lu r  
q u a n t i t a t i v  e r fass t  wurden ,  ein wich t ige r  Schliissel zu den  
phys io log i schen  A u s w i r k u n g e n  der  lu f t e l ek t r i schen  Fe lde r  
liegt: 

Summary .  The  p o t e n t i a l  across t h e  skin  of R a n a  escu- 
lenta was r e m a r k a b l y  r educed  u n d e r  ' F a r a d a y  cond i t ions '  
in  c o m p a r i s o n  to  an ima l s  k e p t  u n d e r  ' n o r m a l  condi t ions ' .  
A pu l s a t i ng  electr ic  field (10 Hz) p rac t i ca l ly  abo l i shed  th i s  
effect. 
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R e c o v e r y  of I s o m e t r i c  T w i t c h e s  after Glycero l  R e m o v a l  

The  eff lux of glycerol  f rom frog ske le ta l  musc le  leads  to  
t he  d issoc ia t ion  of e x c i t a t i o n - c o n t r a c t i o n  (E-C) coupl ing  
caused  b y  d i sconnec t ion  of t r a n s v e r s e  t ubu l e s  f rom the  
surface  m e m b r a n e  1-5. A l t h o u g h  the re  are obs e r va t i ons  
a b o u t  t he  r eve r s ib i l i ty  of ce r t a in  morpholog ica l  3, 4, 6, 7 a n d  
physiological6,  9 changes  p roduced  b y  glycerol  removal ,  
no  s u b s t a n t i a l  r e s t o r a t i o n  of E-C coupl ing  ha s  been  ob- 
se rved  1, s, 9. 

This  c o m m u n i c a t i o n  descr ibes  t he  effect  of glycerol  on 
t w i t c h  response  of i so la ted  fas t  frog muscle  fibre.  W e  used 
110, 132, 165, 220, a n d  4 0 0 m M [ l  glycerol  ( R + G )  p r e p a r e d  
inr  o d i n a r y  R i n g e r  so lu t ion  (R). The  f ibre  was s t i m u l a t e d  
b y  single pulses  t h r o u g h  2 p l a t i n u m  p l a t e  e lec t rodes  
(30 X 5 ram) o r i en t ed  l ong i tud ina l l y  a n d  s epa ra t ed  b y  a 
d i s t ance  of 7 mm.  The  sg reng th  of s t imu lus  was usua l ly  
2-3 t imes  h i g h e r  t h a n  t h r e s h o l d  (about  20 V o n  t h e  elec- 
t rodes)  and  i ts  d u r a t i o n  was 0.2 msec. T h e  l e n g t h  of f ibre  
was a d j u s t e d  to  p roduce  m a x i m u m  t w i t c h  tens ion .  I t  was  
recorded  b y  m e a n s  of RCA-5734 t r a n s d u c e r  tube .  All ex- 
p e r i m e n t s  were  pe r fo rmed  i n  w in t e r  a t  18-23 ~ 

T w i t c h  t ens ion  changes ,  d u r i n g  t he  exposure  of muscle  
f ibre  to  glycerol,  were  s imi la r  to  changes  of f ibre  vo lume  
in R + G  4~ 11. T h e  t r e a t m e n t  w i t h  R + G  led for  t he  f i rs t  
1-2  ra in  to  t r a n s i e n t  decrease,  and  in t he  case of R + 4 0 0  G, 
even  to  d i s a p p e a r a n c e  of twi tches .  D u r i n g  t he  n e x t  30 ra in  
t h e  tw i t ches  r ecovered  t h e i r  in i t ia l  v a l u e  a n d  in 
165-400 m M  glycerol  su rpassed  i t  b y  2 0 - 4 0 %  (Figure 1). 

Af te r  a 0.5-2 h exposure  to  R + G ,  th i s  so lu t ion  was 
qu ick ly  c h a n g e d  for R. T he  p rocedure  led to  br ie f  po- 
t e n t i a t i o n  of t w i t c h e s  b y  2 0 - 7 0 %  a n d  t h e n  to  t he i r  de- 
crease a n d  d i s a p p e a r a n c e  (Figure 1). I n  t h e  case of 
165-400 m M  glycerol,  i somet r ic  tw i t ches  d i s appea red  in all 
f ibres  w i t h i n  1-3 min .  I n  t h e  case of 110-132 m M  glycerol, 
t h e  comple t e  d i sappea rence  of tw i t ches  was obse rved  on ly  
in 3 0 - 5 0 %  of f ibres.  

Glycerol  r e m o v a l  r e n d e r e d  t h e  muscle  fibres,  for some 
t ime ,  v e r y  suscep t ib le  to  m e c h a n i c a l  in jur ies  9. I n  m a n y  

f ibres  we obse rved  t h e  appea rence  of local r u p t u r e s  of 
sa rco lemma,  r e su l t i ng  l a t e r  on  in necrosis.  Such  in ju r ied  
f ibres  m a d e  up  20, 40 and  90% of all  f ibres a f t e r  wash ing  
ou t  165, 220 a n d  400 m M  glycerol,  r e spec t ive ly  (n = 18-40). 

I n  case of 110-220 m M  glycerol  r emova l ,  if t h e r e  was no 
in ju ry ,  we obse rved  p a r t i a l  or comple t e  r ecove ry  of 
twi tches .  I t  p roceeded  in a fol lowing way :  in  2-30 ra in  
a f t e r  d i sappea rence  of i somet r ic  twi tches ,  a single s t imulus  
b e g a n  to  e l ic i ta t  one or severa l  sp read ing  nodes  of con- 
t r ac t ion ,  each  be ing  100-200 mic rons  in l eng th .  These  
nodes  sp read  a long t h e  f ibre  w i t h o u t  v is ible  dec remen t ,  a t  
t h e  r a t e  a b o u t  3 mm/sec .  S u c h  k i n d  of con t r ac t i l e  re- 
sponse  could con t inue  f rom a few m i n u t e s  to  1-2 h 1~. At  a 
c e r t a i n  e x p e r i m e n t a l  stage,  t he  f ibre  b e g a n  to  r e spond  to 
e lec t r ica l  s t imu lus  b y  v e r y  weak,  fas t  m o v e m e n t ,  followed 
b y  sp read ing  nodes.  U n d e r  i sotonic  condi t ions ,  th i s  fas t  
m o v e m e n t  g radua l ly  increased  to  energe t ic  shor ten ing .  B y  
t h a t  t i m e  t he  nodes  d isappeared ,  b u t  as a rule  f ibre  sti l l  
fa i led or a l m o s t  fai led to p roduce  i sometr ic  twi tches .  

I j .  N. HOWELL, J. Physiol. 201,515 (1969). 
2 p. W. GAGE and R. S. EISENEERO, J. gen. Physiol. 53, 298 (1969). 
3 S. A. KROLENKO, Cytology (Russ.) lO, 803 (1968). 
4 S. A. KROLENKO, Nature, Lond. 221,969 (1968). 
s B. EISENBERG and R. S. EISENBERG, J. Cell Biol. 39, 451 (1968). 
6 S. A. KROLENKO, S. JA. ADAMJAN and N. E. SHWlXKA, Cytology 

(Russ.) 9, 1346 (1967). 
7 S. A. KROLENKO, Cytology (Russ.) 12, 861 (1970). 
s E. G. HENDERSON, J. gem Physiol. 56, 692 (1970). 
9 R. S. ]~ISENBERG, J. N. HOWELL and P. C. VAUGHAM, J. Physiol. 

Lond. 275, 95 (1971). 
10 C. CAPOTO, J. gen. Physiol. 52, 793 (1968). 
11 S. A. KROLENKO and S. JA. ADAM JAN, Cytology (Russ.) 9,185 (1967). 
12 In a few cases the spreading nodes of contraction arise without 

stimulation% 



15.4. 1972 Specialia 425 

lOOrnsec 

~OOr m17 oL j 
300 

1 ' 
250 

'~"~N~E ZOO150 ~ - -, , ,, 

SO 

o 10 20 3ornin o 20 ~+o oosoc Time of exporirnonl 
Fig. 1. Changes in twitch tension of single muscle fibre during loading 
with glycerol and at the beginning of its removal. The arrow A 
indicates the moment when R was changed for R + 220 mM glycerol. 
The arrow B indicates the beginning of glycerol removal. Note the 
change in time scale from min to sec at the beginning of glycerol 
removal. Myogramms typical for different stage of experiment are 
shown close to corresponding points of the curve. 
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Lit t le  by  l i t t le  t he  amp l i t ude  of isometr ic  con t rac t ions  in- 
creased, usual ly  as S-shape curve and  approached  the  
cons t an t  level which was usual ly  equal  to, or a b i t  less 
than ,  t he  ini t ial  one (Figure 2). 

The t ime  course of tw i t ch  tens ion recovery  var ied con- 
s iderably  in expe r imen t s  wi th  the  same glycerol  concen- 
t ra t ion.  For  example ,  a f ter  the  removal  of 165 m M  gly- 
cerol, t he  ex t r eme  values  for ha l f t ime  of t w i t ch  recovery  
were 12 and  200 min, In  spi te  of th is  var iabi l i ty ,  the re  is no 
doub t  t h a t  the  recovery  of twi tches  proceeded fas ter  and  
easier af ter  110-132 m M  glycerol t h a n  af ter  165-220 m M .  
In  the  former  case, t he  comple te  res tora t ion  was  accom- 
pl ished for 20-60 rain and  in the  la t t e r  i t  was  delayed 
usually for several  hours.  In  case of 400 m M  glycerol, in 
accordance  wi th  o ther  evidence1, 9, no res to ra t ion  of iso- 
metr ic  twi t ches  was observed  dur ing 5-10 h of exper iment ,  
a l though  in a few ins tances  weak isotonic shor ten ing  
appeared.  

We considered the  recovery  of normal  i sometr ic  twi t -  
ches af ter  glycerol r emova l  as a result  of res to ra t ion  of nor- 
mal  connec t ion  be tween  the  T- tubules  and  surface mem-  
brane.  However ,  the  t ime  course of tw i t ch  recovery,  be- 
sides changes  in the  T-sys tem,  m a y  reflect  some o ther  re- 
versible a l te ra t ions  p roduced  by  glycerol eff lux in muscle 
fibre, mos t  probably ,  in its surface membrane .  

B b l B 0 ~ b l .  1. Hcqe3HOBeHHe 0~HH0qHbIX ri3oMeTpnqecKrIx 
coKpame~n~, Bu3sannoe 0TMbIBK0~ 110--220 MM ranttepHHa 
H3 H 3 0 J I H p O B a H H b l X  M b I u l e q H b I X  BOJIOKOH 0]~FytuKH, HOCHT 
06paTHMbI~ xapaKTep. 2. Ha onpejie~eHHOM aTane 0FMBIBKH 
rdlHIlepHHa B 0TBeT Ha OJIHH0qHoe 3dleKTpHqecKoe pa3apa~<e- 
HHe B03HHKaIOT dIOKaJIbHMe C0KpaUleHHfl B0YIOKHa~ pacnp0- 
cTpaH~IIOIEiHec~I riO BOJIOKHy CO CI(opocTbIO nopn~Ka 3 MM/ceK. 
3. BbIxoJI rnHuepHHa pe3Ko llOBMmaeT qyBCTBHTeJIbH0CTb 
B0.rIOKHa I< MexaHHqeCKHM B03jIe~iCTBH~IM H qacT0 c0np0B0>K- 
jlaeTc~I pa3BHTHeM HeKpo3a. 
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Fig. 2. Restoration of twitch tension after removal of 165 mM glyce- 
rol. The arrow indicates the moment when R+  165 mM glycerol was 
changed for ordinary R. The figures besides the myogramms denote 
min of experiment when these samples were recorded. 
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T h e  LDs0 Value  of T e t r a e t h y l  Lead 1 

Ecological ly speaking,  lead is unde r  a t tack .  A m o n g  
o the r  things,  i t  is regarded  as the  leading cause of child- 
hood poisoning in the  Un i t ed  S ta tes  t o d a y  3, 3. Looking  at  
t he  subjec t  of lead f rom a d i f fe rent  aspect ,  the  Director-  
General  of Research  and  Opera t ions  for  t he  Canad ian  
Food  and  Drug Di rec tora te  has ind ica ted  t h a t  an  es t im-  
a ted  15 tons  of lead en te r  t he  a t m o s p h e r e  over  Los 
Angeles  each day*. As m o s t  of th i s  comes f rom t h e  
residue of burned ,  leaded gasoline, i t  seems wor thwhi le  to  
closely examine  the  biological effects  of some of t he  
c o m p o u n d s  invo lved .Te t r ae thy l  lead was chosen as t he  

s t a r t ing  point .  This p a p e r  represents  a p re l imina ry  repor t  
on the  tox ic i ty  of th is  compound .  

Al though  the  l i t e ra ture  revealed a min imal  le thal  dose 
for the  in t raper i tonea l  rou te  of admin i s t r a t ion  s and  an 
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