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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 
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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. 
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f rom t h e  py lorus  was  isolated.  The  isolated in tes t ine  was 
ever ted  according  to  the  t e chn ique  descr ibed  b y  WILSON 
and  "vVIsEMA~ ~ and  i ncuba t ed  in vitro for 1 h and  30 min  
a t  a t e m p e r a t u r e  of 28°C in 50 ml  of KREBS-HENSELEIT B 
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Fig. 1. Abscissa: Na net transport ~E g-~ h -x. Ordinata: A - glucose 
transport ~zM g-i h-I when glucose alone is present in the mucosal 
fluid. B - glucose transport ~tM g-X h-I (~) and L-alanine trartsport 
~M g-X h -x (o). Regression lines and standard deviation (according 

to CROXTO~ ~) are reported. 
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Fig. 2. Abscissa: Na net transport [LE g-1 h-L 0rdinata: A - glucose 
transport [zM g-1 h-1 when glucose alone is present in the mucosal 
fluid. B - glucose transport ~zM g-i h-1 (e) and L-valine transport 
~M g-Z h -I (o). Regression lines and standard deviation {according 

to CROXTOS~) are reported. 

solut ion gassed wi th  5% CO= in 95% O v To the  mucosal  
i ncuba t ion  fluid, glucose a t  a c o n c e n t r a t i o n  of 13.9 mM/1 
(control  exper iments )  or, t o g e t h e r  w i th  glucose, an amino  
acid (L-alanine, L-valine or L-phenylalanine)  a t  a concen-  
t r a t i o n  of 20 m M / l  were added .  Before  t y i n g  off t he  sac 
of the  eve r t ed  in tes t ine ,  0.3 ml  of K r e b s - H e n s e l e i t  so lu t ion  
was in t roduced .  To th is  so lu t ion  the  amino  acid alone was  
a d d e d  a t  t he  same c o n c e n t r a t i o n  as in t he  mucosa l  perfu-  
s ion fluid. The  in tes t ina l  sac was  weighed  a t  t he  beg inn ing  
and  a t  t h e  end  of t he  expe r imen t ,  as well as a t  t he  end  of  
t he  e x p e r i m e n t  a f t e r  i ts  dra in ing.  

A t  t h e  end  of t he  expe r imen t ,  t h e  t r a n s p o r t  of sod ium 
was  d e t e r m i n e d  in t h e  serosal  f luid b y  means  of  a n  
' O p t i c s  CF  4' f l ame s p e c t r o p h o t o m e t e r  (2 = 589 mtz). 

The  glucose d i sappea red  f rom the  mucosa l  fluid and  t h e  
glucose appea r ing  in the  serosal  fluid were  d e t e r m i n e d  
according  to  the  m e t h o d  of KING s. 

The  L-alanine, L-valine and  L-phenyla lanine  d i s a p p e a r e d  
f rom the  mucosa l  fluid ( ' absorbed  amino  acids ' )  were  
a lways  d e t e r m i n e d  accord ing  to  the  m e t h o d  of MOORE 
and  STEIN ~, The  t r ans fe r red  L-alanine, L-valine and  L- 
pheny la l an ine  were d e t e r m i n e d  by  means  of a co lumn  
c h r o m a t o g r a p h y  on ion exchange  resins emp loy ing  an  
a u t o m a t i c  amino  acid ana lyse r  of h igh  precis ion x°. 
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Fig. 3. Abscissa: Na net transport ~tE g-1 h-10rdinata:  A - glucose 
transport IxM g-~ h -1 when glucose alone is present in the mucosal 
fluid. B - glucose transport IzM g-1 h-i (o) and L-phenylalanine 
transport ~tM g-1 h-1 (o). Regression lines and standard deviation 

(according to CROXTON ~) are reported. 
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The  Tab le  shows t h e  resu l t s  we ob t a ined .  I t  is i n t e re s t -  
ing to  obse rve  t h a t  t h e  t r a n s p o r t  of s o d i u m  is cons i de r ab ly  
e n h a n c e d  b y  the  a d d i t i o n  of t h e  a m i n o  acids to  t he  glu- 
cose -Krebs  solut ion.  A m o n g  t h e  t e s t e d  a m i n o  acids,  L- 
p h e n y l a l a n i n e  is p r e s u m a b l y  n o t  m e t a b o l i z e d  b y  t h e  in-  
t e s t i na l  t i ssue  ix. 

R e c e n t l y  i t  h a s  b e e n  r e p o r t e d  t h a t  also sugar s  w h i c h  a re  
n o t  m e t a b o l i z e d  b u t  a c t i ve ly  t r a n s p o r t e d  inc rease  t h e  ac-  
t i ve  t r a n s p o r t  of s o d i u m  across  t he  i n t e s t i n a l  wal l  12, Pe r -  
h a p s  a n y  a c t i v e l y  t r a n s p o r t e d  s u b s t a n c e  increases  t h e  
t r a n s p o r t  of  sod ium.  Th i s  is also s u p p o r t e d  b y  t h e  obser -  
v a t i o n s  t h a t  u n d e r  t h e  c o n d i t i o n s  we tes ted ,  t h e r e  ex is t s  
a l inear  co r re l a t ion  b e t w e e n  s o d i u m  t r a n s p o r t  a n d  glu- 
cose t r a n s p o r t  as well  as a m i n o  ac id  t r a n s p o r t  (F igures  
1-3). 

However ,  w i t h  a g iven  a m o u n t  of N a  t r a n s p o r t e d ,  t h e  
a m o u n t  of t r a n s f e r r e d  glucose is less w h e n  a n  a m i n o  acid  
is t r a n s p o r t e d  a t  t h e  same  t ime  t h a n  w h e n  glucose is t h e  
on ly  s u b s t a n c e  t r ans fe r r ed .  Therefore ,  t he  co r re l a t ion  be-  
t w e e n  s o d i u m  t r a n s p o r t  a n d  glucose t r a n s p o r t  does  no t  
seem to  be s t r i c t l y  chemica l  in  na t u r e .  T he  ex i s t ing  corre-  
l a t i on  m a y  s i m p l y  be  due  to  t he  f ac t  t h a t  in  all cases t h e  
t r a n s p o r t  of s o d i u m  is a l inear  f u n c t i o n  of t he  free e n e r g y  
a t  t h e  disposal  of t h e  i n t e s t i n a l  ep i the l ium,  b u t  t he  coeffi- 
c ien t  of p r o p o r t i o n a l i t y  is d i f f e ren t  acco rd ing  to  t h e  n u m -  
be r  of s u b s t a n c e s  t h a t  are  ava i l ab l e  for  t r a n s p o r t .  More  
precisely ,  t h e  p e r c e n t a g e  of t h e  t o t a l  ava i l ab le  ene rgy  em- 
p loyed  for  t he  t r a n s p o r t  of s o d i u m  seems to  be smal l e r  

t h e  more  t he  n u m b e r  of t h e  t r a n s p o r t e d  s u b s t a n c e s  in-  
creases.  

The  Tab le  also shows t h a t  t he  a b s o r p t i o n  of glucose is 
sma l l e r  w h e n  L-a lanine  is p r e s e n t  t h a n  w h e n  t h e  a m i n o  
ac id  is absen t .  P r e s u m a b l y  L-alanine  rep laces  in  a more  or  
less q u a n t i t a t i v e  w a y  t h e  glucose  as  a supp l i e r  of  t h e  
ene rge t i c  r e q u i r e m e n t s  of  t h e  i n t e s t i n a l  mucosa .  

Riassunto. P r o s e g u e n d o  p r e c e d e n t i  r i ce rche  si m e t r e  in  
e v i d e n z a  che  esis te  u n a  cor re laz ione  a n c h e  t r a  t r a s p o r t o  
d i  sodio  e t r a s p o r t o  d i  v a r i  a m i n o  ac id i  a t t r a v e r s o  Fin-  
t e s t i n o  t e n u e  i so la to  di  r a t t o  a lb ino .  Se ne  deduce  che  
p r e s u m i b i l m e n t e  ogni  s o s t a n z a  capace  d i  essere t r a s p o r -  
t a r a  a t t i v a m e n t e  s t i m o l a  il t r a s p o r t o  d i  sodio  e che  
q u e s t ' u l t i m a  funz ione  d i v e n t a  solo u n  indice  d e l l ' a t t i v i t ~  
t o t a l e  di t r a s p o r t o  del l ' ep i te l io  in t e s t ina le .  

G. EsPos lTo ,  A. FAELLI, a n d  V. CAPRARO 
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Examinations of the Bactericidal Properties of 
the Serum Against Gram-positive Microbes in 
Patients Suffering from Leukaemia, Malignant 

Lymphoma, Myeloma and Myelofibrosis 

Much  less a t t e n t i o n  ha s  b e e n  pa id  to t h e  s t u d y  of bac-  
t e r ic ida l  p roper t i e s  of the  s e r u m  a g a i n s t  g r a m - p o s i t i v e  
mic robes  t h a n  to  t he  s t u d y  of bac t e r i c ida l  p rope r t i e s  of 
t he  s e r u m  a g a i n s t  g r a m - n e g a t i v e  mic robes  ( sys tem of 
p r o p e r d i n - c o m p l e m e n t ) .  A fac to r  respons ib le  for  t he  bac-  
t e r ic ida l  p rope r t i e s  of t he  s e r u m  aga i n s t  g r a m - p o s i t i v e  mi-  
c robes  ha s  so far  been  s t ud i ed  to  some e x t e n t  1-B. T h e r e  
were  va r ious  s y n o n y m s  used  for th i s  fac tor ,  m o s t  f r equen t -  
l y t h a t  of fl-lysin. I n  acco rdance  w i t h  STEaZL'S ~ view, we 
prefer  to  use t h e  t e r m  bac te r i c id in ,  wh ich  was co ined  
p rev ious ly  b y  MACKIE a n d  FINKELS'rEIN ~. 

W e  e x a m i n e d  t he  bac t e r i c ida l  c a p a e i t i y  of t he  s e r u m  
a g a i n s t  g r am-pos i t i ve  mic robes  in 137 p a t i e n t s  suf fer ing  
f rom haemob la s to se s .  Some of t h e  p a t i e n t s  were  e x a m i n e d  
twice  in a n  i n t e r v a l  of 1 m o n t h .  T h e  g r o u p  compr i sed  23 
p a t i e n t s  w i t h  a c u t e  l eukaemia ,  21 p a t i e n t s  w i t h  ch ron ic  
mye lo id  l eukaemia ,  23 w i t h  ch ron ic  l y m p h a d e n o s i s ,  26 
w i t h  H o d g k i n ' s  disease,  20 w i t h  r e t i cu l o s a r com a  a long  
w i t h  l y m p h o s a r c o m a ,  10 w i t h  m y e l o m a  a n d  14 w i t h  
myelof ibros is .  The  resu l t s  were c o m p a r e d  w i t h  a con t ro l  
g roup  of 42 h e a l t h y  sub jec t s .  B. anthracoides was used  as 
t e s t i ng  microbe .  A suspens ion  of spores  d i l u t ed  in phos -  
p h a t e - s a l i n e  c o n t a i n i n g  a k n o w n  n u m b e r  of spores  (usu- 
a l ly  50 000) was  p laced  in  1 ml of sal ine a n d  1 ml  of s e r u m  
e x a m i n e d  was added .  This  m i x t u r e  was s t i r red  a n d  incu-  
b a t e d  a t  37°C. A t  t h e  end  of 4, 6 a n d  2 4 h  0.1 m l  of cul-  
t u r e d  m i x t u r e  was p i p e t t e d  to 4.9 ml  of phys io logica l  
sal ine a n d  f u r t h e r  d i lu t ed  in geomet r i ca l  series. F r o m  two  
ad jo in ing  t e s t  t u b e s  c o n t a i n i n g  d i lu t ions  p r e sumed ,  b y  

exper ience ,  to  c o n t a i n  c o u n t a b l e  n u m b e r s  of c u l t u r e d  
microbes ,  0.5 ml  were  w i t h d r a w n  a n d  i n o c u l a t e d  in  2 a g a r  
p la tes .  T h e  p la t e s  were dr ied  a n d  were i n c u b a t e d  for 24 h 
a t  37 ° C. Colony  c o u n t s  were t h e n  re fe r red  to  t he  a m o u n t  
c o n t a i n e d  in 1 ml  of serum.  The  m e a n  va lue  of b o t h  t h e  
resu l t s  was  t a k e n .  The  bac t e r i c i d in  va lues  were expres sed  
b y  t h e  i n d e x  Xh/Xo, where  Xh gave  t he  n u m b e r  of mi-  
c robes  a f t e r  i n c u b a t i o n  w i t h  s e r u m  a t  t h e  end  of t h e  
r e spec t ive  h o u r  h, a n d  Xo t h e  or ig ina l  ge rm c o u n t  e n t e r i n g  
t h e  r eac t ion .  T h e  more  power fu l  t h e  bac t e r i c i da l  effect  
of t he  se rum,  t h e  more  i n h i b i t e d  was t he  g r o w t h  of t h e  
microbes ,  a n d  t he  va lue  of t h e  i n d e x  decreased.  T h e  
h i g h e s t  bac t e r i c ida l  ef fec t  was  obse rved  in  t h e  f i rs t  h o u r s ;  
a f t e r  24 h i t  was  in  m o s t  cases no  longer  no tab le .  

Resulgs. A s t a t i s t i ca l ly  s ign i f i can t  increase  in  t he  m e a n  
of bac t e r i c id in ,  i.e. lower va lues  of bac t e r i c i da l  index ,  was  
f o u n d  in a l m o s t  all  d i agnos t i c  g roups  w h e n  c o m p a r e d  
w i t h  a c o n t r o l  g r o u p  of h e a l t h y  sub jec t s .  On ly  in ch ron ic  
l y m p h a t i c  l euk~emia  was  t h e  m e a n  v a l u e  of b a c t e r i c i d i n  
n o t  i nc reased  (Table  I a n d  I I ,  F i g u r e  I a n d  2). 

I n  m o s t  of t he  p a t i e n t s  e x h i b i t i n g  inc reased  b a c t e r i -  
c id in  levels,  no  r e l a t i on  of t h e  a c t i v i t y  of t h e  h a e m o -  
b tas t i c  process  to  t h e r a p y ,  p resence  of a n  a s soc ia ted  in-  
fec t ious  process  of b a c t e r i a l  or igin,  overa l l  l e u k o c y t e  
c o u n t s  or  to  a b n o r m a l i t i e s  of d i f fe ren t i a l  l eukocy t e  c o u n t s  
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