
120 Br~ves communications - Kurze Mitteilungen EXPERIE~qTIA XX]3 

The  qua t e rna ry  steroid was tes ted e i ther  as the  iodide, 
M & B 9105, which is abou t  1~o soluble in wa te r  a t  room 
tempera tu re ,  or  as the  freely soluble chloride, M & B 
9105A. Bo th  salts  fo rm neu t ra l  solut ions which  can be 
sterilized by  boiling. The  compound  was examined  in 
several  animal  species. 

In  the  rabbi t ,  cat  and m o n k e y  the  qua t e rna ry  s teroid 
produced a flaccid paralysis  of short  durat ion,  when in- 
jec ted  in t ravenous ly ,  the  onse t  of paralysis  being noted  
by  drooping  of the  head  and  loss of muscu la r  tone  in t he  
l imbs. As soon as t he  effect  was observed,  the  in jec t ion  
was s topped so t h a t  respira t ion was no t  impa i red  to  a n y  
extent .  The  doses in mg /kg  of cat ion necessary to  produce  
paralysis  were 0.033 =k 0.002 (rabbit),  0.034 :t: 0.013 (mon- 
key) and 0.063 + 0.006 (cat), whils t  the  dura t ion  of act ion 
ranged f rom 40 to 234 see, being shor tes t  in the  rabbi t .  

I n  cats  under  chloralose anaesthesia,  in t r avenous  in- 
jec t ion  of M & B 9105 produces  a shor t - las t ing block of 
t ransmiss ion f rom the  sciat ic ne rve  to  t h e  t ibial is  muscle.  
The  block can easi ly be  an tagonized  by  an ant i -chol in-  
esterase such as neost igmine,  o r  by  a t e t anus  appl ied to 
the  nerve. T h a t  the  block was of a compe t i t i ve  nature ,  
and no t  of the  depolar iz ing type,  was shown by  the  ab i l i ty  
of the  compound  to antagonize  the  tw i t ch  caused b y  the  
close ar ter ia l  in ject ion of acetylchol ine.  F u r t h e r  ev idence  
of the  mode  of  ac t ion  of M & B 9105 was p rov ided  in ex-  
pe r iments  in the  conscious chick and  in the  hen under  
pen toba rb i tone  anaesthesia.  I n  bo th  i t  caused a flaccid 
paralysis  unlike t he  con t rae tu re  found wi th  suxametho-  
nium. A l though  exper iments  in the rabbi t ,  chicken and 
ca t  showed the  dura t ion  of act ion to be similar  to t h a t  of 
suxame thon ium,  in t he  m o n k e y  i t  had  a longer  effect, 
s imilar  to t h a t  of gal lamine.  I n  m a n  6 the  effect  was similar  
to  t h a t  found in the  monkey .  M & 13 9105 has  been found 
to  be devoid  of androgenic ,  oes t rogenic  and  proges ta-  
t ional  ac t iv i ty .  

Severa l  views h a v e  been  p u t  forward  re la t ing  neuro-  
muscu la r  paralysis  to the  size, shape and o the r  proper t ies  
of ac t ive  molecules.  Syn the t i c  compounds  wi th  two  
q u a t e r n a r y  heads have  been for the  mos t  pa r t  f lexible 

molecules,  and peak  a c t i v i t y  has  usua l ly  been observed 
when  the  n i t rogen a toms  are  connec ted  by  t en  o ther  
a toms,  equ iva l en t  to  a m a x i m u m  separa t ion  of abou t  
14 ~T-9. None  of the  four  possible s tereoisomers  of  d- 
tubocura r ine  is rigid, and an  e x a m i n a t i o n  of models  
shows t h a t  the  m a x i m u m  i n t e r q u a t e r n a r y  dis tance  is 
11-12 /~ 9, x0. 

Flex ib i l i ty  of the  molecule,  however ,  is no t  essent ial  for 
this t ype  of  ac t iv i ty .  The  ca t ion  of M & B 9105 is a rigid 
s t ruc tu re  wi th  the  q u a t e r n a r y  centres  separa ted  by  nine 
carbon a toms,  g iv ing  an in te r -n i t rogen  d is tance  of abou t  
11 ]k. For  malouCtine the  r ing sys tem is s imilar ly  rigid, 
bu t  the  in ter -n i t rogen d i s tance  can v a r y  f rom 11 to 12.5/~, 
because of ro ta t ion  of the  side chain.  

Ful ler  detai ls  of the  pha rmaco logy  of M & t3 9105 will 
be repor ted  elsewhere. 

Rdsumd. U n  stCroide qua te rna i r e  (3fl, 17fl-dipyrrolidin- 
l ' - y l -5e -andros t ane  bismCthiodide) adminis t r6  pa r  vole 
in t rave ineuse  p rovoque  une  paralysie  neuromuscula i re  
comp$t i t ive  d 'une  durCe fugace chez le lapin, le poussin, 
le c h a t  e t  le chien, mais  l ' ac t ion  est un  peu plus prolongCe 
chez le singe e t  chez l 'homme.  
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Indirect  E f f e c t  o f  Ultrasound  on  Water 
Permeab i l i t y  of  the  Connect ive  T i s s u e  

Grea t  impor t ance  is a t t ached  to  t he  changes in pe rme-  
abi l i ty  of biological  m e m b r a n e s  under  the  effect  of u l t ra-  
sound 1, s The  ionizat ion of water ,  p roduc t ion  of peroxides  
and o ther  chemical ly  ac t ive  compounds  can p l ay  an im-  
p o r t a n t  role in t he  mechan i sm of this biological  effect s. 
In  order  to p rove  the  possibi l i ty  of such an indirect  effect,  
the  following exper iments  were performed.  

To follow the  process of  pe rmeab i l i t y  of a l iquid  i r radi-  
a ted  by  ul t rasound,  t he  principle  of DAY'S m e t h o d  ~ ap- 
plied to the  connec t ive  mesenter ic  m e m b r a n e s  of ra ts  
was used ~. The  membranes  were f ixed to the  end of a 
glass tube  and the  t ime  of flow of 2 ml  of disti l led de- 
ionized wate r  th rough  the  m e m b r a n e  was measured.  The  
same m e m b r a n e  was perfused twice,  a t  a t ime  in te rva l  of 
3 min,  In  control  exper iments ,  using un t r ea t ed  deionized 
water ,  a decrease of pe rmeab i l i t y  in the  second measure-  
m e n t  was observed  (Table), condi t ioned  by  the  swell ing of 
the  connec t ive  tissue s. In  fur ther  exper iments  the  wate r  
t r ea ted  by  u l t rasound (2 or  30 min  before) was used for t he  

Controls Water irradiated 

2 rain 30 min 
prior to use prior to use 

Mean % of change of 
flow time ~ +19 --21 --22 

Number of samples 
increasing permeability 0 8 7 

Number of samples 
decreasing permeability 17 0 0 

Against the value of the first measurement (= 100%). 
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second measu remen t  of the  f low rate.  Disti l led, deionized 
wa te r  was t rea ted  by  u l t rasound  of 1 W / c m  2 in tensi ty ,  
f requency  800 kc. Using an i r radia t ion  t ime  of 60 sec, the  
differences in t e m p e r a t u r e  did no t  exceed 4 - I ° C ,  p H  
4- 0.2. There  was also no change of electr ical  conduc t i v i t y  
observed.  

The  s u m m a r y  of resul ts  (Table) indicates  a s ignif icant  
increase in pe rmeab i l i t y  of m e m b r a n e s  perfused wi th  irra-  
d ia ted  w a t e r  ( P  < 0.01). Unambiguous  results,  ob ta ined  
by  using deionized water ,  were no t  so conspicuous wi th  
s imple dist i l led water ,  especial ly  when  i r rad ia ted  saline 
solut ion was used. The  oxid iz ing  effect  of peroxides  on 

the  colloid proper t ies  of the  connec t ive  t issue offers a pos- 
sible exp lana t ion  for our  findings. 

Zusammen]assung. Die Durchlgss igkei t  des R a t t e n m e -  
senter iums ftir demineral is ier tes  Wasser  wird durch  Ul t ra -  
scha l lbehandlung  des Wassers  s igni f ikant  erh6ht .  

J .  POSPI~ILOV~ 

Department o/Medical Physics of the Medical Faculty, 
Br~¢o (Czechoslovakia), July 23, 1963. 

E l e c t r o l y t e  E x c h a n g e  i n  R e g e n e r a t i n g  

Dugesia dorotocephala 
The  axia l  po la r i ty  of regenera t ing  p lanar ians  (Dugesia 

dorotocephala and D. tigrina) m a y  be comple te ly  control led  
by  an appl ied electr ical  po ten t i a l  g rad ien t  x-3. Fu r the r -  
more,  the  magn i tude  of the  imposed g rad ien t  de te rmines  
the  na tu re  of the  morphogene t i c  response.  E luc ida t ion  of 
mechan isms  invo lved  in this  phenomenon  requires  d a t a  
pe r t inen t  to  the  electr ical  resis tance of the  regenerants .  
The  behav ior  of the  in terna l  e lec t ro ly te  concen t ra t ion  as a 
func t ion  of the  ex te rna l  concen t ra t ion  is theore t ica l ly  one 
such  i m p o r t a n t  factor.  

E lec t ro ly te  exchange  wi th  t h e  e n v i r o n m e n t  was meas-  
ured  by  t h e  changes in specific resis tance of aqueous  
med ia  which  conta ined  25 regenera t ing  sections of D.  
dorotocephala. These  sections were cu t  f rom 5 i n t a c t  ani-  
mals,  t he  ex t r eme  an ter ior  and pos ter ior  pieces being dis- 
ca rded ;  t h e  sections were  washed  and  t ransfe r red  to  25 
cm 3 of  med ium.  Paral le l  groups of  5 i n t ac t  an imals  of 

equal  size served as references and controls .  All an imals  
were s t a rved  5 days  pr ior  to use. Specific resistances of 
the  media  were de te rmined  wi th  an  A.C. W h e a t s t o n e  
br idge employ ing  an oscilloscope as a null  de t ec to r  and a 
conven t iona l  conduc tance  cell ma in ta ined  a t  23- I -0 .2°C 
b y  a wa t e r  bath .  The  8 media  were comprised  of mix tures  
of ae ra ted  t a p  wa te r  w i th  Ringer ' s  solut ion or  dist i l led 
wa te r  and  ranged  f rom 103.89 to 9616.8 o h m - c m  specific 
resistance.  Dupl ica te  5 cm 3 samples were t aken  a t  24 h 
in terva ls  ove r  a 5 d a y  period, each group of regeneran ts  or  
in t ac t  an imals  serv ing  for only  one measuremen t .  Fo r  
s implici ty ,  the  specific resistances were calcula ted and  ex-  
pressed as equ iva l en t  concent ra t ions  of KC1 a f te r  correc-  
t ion for evapo ra t i ve  loss. The  values  repor ted  here  are  the  
averages  of 6 measu remen t s  excep t  for the  103.89 o h m - c m  
medium,  which shaxply decreased viabi l i ty .  

F igures  1 and 2 show the  changes in e lec t ro ly te  c o n t e n t  
of t he  med ia  as a funct ion  of t ime  and specific res is tance;  
t hus  a pos i t ive  va lue  indica tes  a loss by  the  regenerants .  
The  s imilaxi ty of e lec t ro ly te  exchange  b y  i n t a c t  and  re-  
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Fig. 1. The change in electrolyte concentration of the medium ex- 
pressed as ME0 KC1]ml × 105/or media of 8 different specific resist- 
ances. Values for 103.89 ohm-cm medium are plotted on the right 

ordinate, all others on the left. 
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Fig. 2. Electrolyte exchange expressed as % change in the medium 
concentration from the original, 
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