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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 .  
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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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g e n e r a t i n g  a n i m a l s  is seen  in F igu re  2. A t t e m p t s  to use  
m e d i a  of lower c o n c e n t r a t i o n  (e.g. 11 179 o h m - c m )  were 
p r e v e n t e d  b y  d ras t i ca l ly  inc reased  m o r t a l i t y .  A t  no t i m e  
were m e a s u r e m e n t s  m a d e  on  g r o u p s  w i t h  a n y  ev idence  of 
h is to lys is .  

I t  a p p e a r s  t h a t  t h e  o r g a n i s m  a t t a i n s  a s t a t e  of equi -  
l i b r ium w i t h  the  m e d i u m ,  t h e  r equ i r ed  t i m e  v a r y i n g  in-  
ve r se ly  w i t h  t h e  c o n c e n t r a t i o n  of t h e  m e d i u m .  R e g r e s s i o n  
ana lys i s ,  e m p l o y i n g  t h e  t - test ,  i n d i c a t e s  e lec t ro ly te  loss 
a n d  e x t e r n a l  c o n c e n t r a t i o n  are  i n d e p e n d e n t  va r i ab les  a t  
b e t t e r  t h a n  the  5% level of s igni f icance .  T h e  lack  of a 
l inear  r e l a t ion  b e t w e e n  e lec t ro ly te  e x c h a n g e  a n d  concen-  
t r a t i o n  of t h e  m e d i u m  i m p l i c a t e s  phys io log ica l  m e c h a -  
n i s m s  r a t h e r  t h a n  pas s ive  ones,  in  accord  w i t h  earl ier  
f indings* .  On  the  bas is  of  t h e  d i rec t ion  a n d  m a g n i t u d e  of 
t h e  e lec t ro ly te  e x c h a n g e ,  D. dorolocephala i nd i ca t e s  i t se l f  
to be in phys io log ica l  ionic e q u i l i b r i u m  w i t h  t h e  m e d i u m  
w h e n  t h e  l a t t e r  h a s  a specif ic r e s i s t ance  of j u s t  s l i g h t l y  
less t h a n  988.02 o h m - c m .  

T h e  fac t  t h a t  r e g e n e r a t i n g  a n i m a l s  a t t a i n  a s t a t e  of 
ionic e q u i l i b r i u m  w i t h  t h e  e x t e r n a l  e n v i r o n m e n t  impl ies  
t h a t  t h e  i n t e r n a l  r e s i s t ance  r e m a i n s  c o n s t a n t  once  th i s  
s t a t e  h a s  b e e n  reached .  Also, i t  is impl ied  t h a t  t h e  in-  

t e r n a l  r e s i s t ance  va r ies  w i t h  t h e  specif ic  r e s i s t a n c e  of t h e  
m e d i u m ,  a l t h o u g h  to  a lesser  degree  ( c o mp a r e  w i t h  t h e  
conc lus ions  of MARSH s) 5. 

Zusammen/assung. D e r  E l e k t r o l y t a u s t a u s c h  v o n  voll-  
s t ~ n d i g e n  u n d  r e g e n e r i e r e n d e n  Dugesia dorotocephala er- 
we is t  s ich  als  w e i t g e h e n d  unabh~Lngig v o n  der  K o n z e n -  
t r a t i o n  i m  i iusseren  Me d i u m.  Die r e g e n e r i e r e n d e n  Tiere  
b e f i n d e n  s ich  in e i n e m  phys io log i schen ,  i ona l en  Gleich-  
gewich t ,  w e n n  der  spez i f i sche  W i d e r s t a n d  des  M e d i u m s  
e t w a s  u n t e r h a l b  988,02 O h m - c m  liegt. 
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Inf luence  of the  T r a n s p o r t  o f  A m i n o  A c i d s  on  
G l u c o s e  and S o d i u m  T r a n s p o r t  A c r o s s  the  S m a l l  
I n t e s t i n e  of the  A lb ino  Rat  I n c u b a t e d  i n  v i t ro  x 

P r e v i o u s  i n v e s t i g a t i o n s  2-4 h a v e  a l r e a d y  s h o w n  t h a t  t h e  
a b s o r p t i o n  of g lucose  in to  t h e  ep i the l ia l  cells of t h e  in-  
t e s t ine  does n o t  s e e m  to  be cor re la ted  w i t h  t h e  t r a n s p o r t  of 
s o d i u m  a n d  t h a t ,  on  t h e  c o n t r a r y ,  t h e  t r a n s p o r t  of g lucose  
in to  t h e  serosal  s ide is c losely l inked  w i t h  t h e  t r a n s p o r t  of 
s o d i u m .  

As in a p r e v i o u s  r epor t*  we sha l l  call t h e  m a t e r i a l  no 
longcr  r ecovered  in t h e  m u c o s a l  f luid ' a b s o r b e d  s u b -  
s t a n c e '  ; t h e  s u b s t a n c e  a p p e a r i n g  in t h e  serosal  s ide will be 
called ' t r a n s f e r r e d '  or ' t r a n s p o r t e d  s u b s t a n c e ' .  

T h e  p r e s e n t  p a p e r  c o n c e r n s  t h e  b e h a v i o u r  of t h e  t r a n s -  
p o r t  of  t h e  a m i n o  acids  (e-a lanine ,  L-valine,  L-pheny l -  
a lanine)  w i t h  re ference  to  t h e  t r a n s p o r t  of g lucose  a n d  to  
t h e  t r a n s p o r t  of s o d i u m .  

Alb ino  ma l e  r a t s  ( W i s t a r  s t ra in )  we igh ing  a b o u t  250 g 
were used .  U n d e r  b a r b i t u r a t e  a n a e s t h e s i a  the  s ma l l  in-  
t e s t i n e  w a s  r e m o v e d  a n d  p a r t  of t h e  j e j u n u m  a b o u t  20 c m  

x This work has been supported by a research grant of the Consiglio 
Nazionale delle Ricerche, Roma. 
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Incubating mucosal Na net transfer Glucose absorbed Glucose transfer Amino acid absorbed Amino acid transfer 
fluid bt E g-a h-1 ptM g-1 h-1 ~tM g-1 h-l ~M g-1 h-1 ptM g-1 h-1 

Na conc. 143.5 mE/t 182.0 4- 15.5 145.7 4- 8.4 37.4 =]= 3.4 
+ glucose 13.9 mM/1 
n = 1 6  

Na conc. 143.5 mE/l 
+ glucose 13.9 mM]l 
+ L-alaninc 20 mM/1 
n = 1 2  

Na conc. 143.5 mE]l 
+ glucose 13.9 mM/I 
+ L-valine 20 mM/l 
n= 12 

Na cone. 143.5 mE/l 
+ glucose 13.9 mM]l 
+ L-phcnylalanine 20 mM/l 
n =  12 

242.7 4- 23.9 104.6 4- 10.6 29.9 4- 4.6 112.8 4- I 1.3 56.1 4- 7.9 a n = 12 
58.1 4- 8.9 b n = 4 

252.5 4- 17.2 143.7 4- 15.2 29.0 4- 3.7 61.2 4- 12.5 42.8 4- 2.7 a 
49.2 4- 3.0 b 

307.1 q- 33.4 130.7 4- 12.9 41.6 4- 7.0 135.5 4- 10.5 34.6 4- 4.6 a 
40.7 + 4.9 b 

a = According to the method of MooRs and STmN 8. b = According to the chromatographic method 9. The number of experiments (n) aud the 
mean values 4- S.E., referred to 1 g fresh weight and 1 h, are reported. 


