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concen t ra t ions  which  do no t  ma rked ly  affect  the  v i t a l i ty  
of un infec ted  cells. The inh ib i t ion  of virus g rowth  is 
i r reversible  and takes  place even when  the  drug  t r e a t m e n t  
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Fig. 3. Ability of virus proteins, synthesized before drug-treatment, 
to assemble into complete, infectious virus particles, RNA synthesized 
later in the presence of the drug. Infected cells were incubated for 3 
h at 37 ~ in Hank's BSS containing AMD 2 [xg/ml, and then treated 
with the pyrimidine derivative. A) Production of infectious virus, ti- 
trated as PFU (�9 and incorporation of 3H-uridine, 0.3 ~xCi/ml from 
time 0 (0). B) Incorporation into virus particles of 3H-leueine (5 [xCi/ml) 
add ed to the medium from time 0 up to 3 h post-infection and of ~H-uri- 
dine (3 ~zCi/ml) added to the medium 3 h after infection. Cells were 
harvested at the 8th h and treated as indicated in Figure 2. The 
asterisk in A) indicated the moment of drug addition to the culture. 
The arrow in B) indicates maximum infectivity in the sucrose 
gradient. 

of cell cul tures  i s  res t r ic ted  to  2 h, e i ther  before or af ter  
t he  infect ion per iod.  No inhib i t ion  can be seen when  the  
drug  is al lowed to  act  d i rec t ly  0n virus  par t ic les  before cell 
infect ion (Figure 1). Targe t  of t he  pyr imid ine  act ion seems 
to  be the  assembly  of virus particles,  which  is comple te ly  
p r even t ed  while t he  r ep l i ca t ion  of infect ious virus  R N A  
and  the  ne t  syn thes i s  of virus pro te ins  are scarcely 
affected as well the  ear ly  v i rus- induced blockade of cell 
p ro te in  synthes is  and  the  cy topa th i c  effect  (Figure 2). 
The pyr imid ine  anal0gue does no t  ac t  on virus assembly  
directly,  bu t  r a the r  by  impai r ing  the  R N A  coat ing  abi l i ty  
of virus  pro te ins  made  in its presence:  when  a 3-h per iod 
in drug-free m e d i u m  is al lowed to  elapse be tween  virus  
infect ion and drug  t r e a t m e n t ,  p ro te ins  syn thes ized  in t h a t  
per iod assemble in to  complete ,  infect ious virus,  the  R N A  
synthes ized  la ter  in the  presence  of t he  drug  (Figure 2). 
R e s e a r c h e s  are in progress  to  b e t t e r  define the  i n t i ma t e  
mechan i sm of act ion j of 2-amino-4, 6-dichloropyrimidine,  i 
as well as the  specif ic i ty  of the  an t iv i ra l  effect  7. 

Riassunto. La 2-amino-4, 6-dicloropir imidina impedisce  
la formazione di  p ro te ine  capsidiche capaci  di  organizzare  
con lo R N A  virale par t icel le  di pol iovirus  comple te  ed 
in fe t t an t i .  
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S T U D I O R U M  P R O G R E S S U S  

Kinet i c s  and N a - D e p e n d e n c e  of R ibof lav in  A b s o r p t i o n  by  In tes t ine  inl v ivo  

Introduction. In te s t ina l  absorp t ion  of r ibof lavin  has 
been s tudied  b o t h  in vivo and  in vivtro .  In  vivo absorp-  
t ion  was re la ted  to  u r ina ry  excre t ion  of t he  v i t a m i n  
which  had  previous ly  been  admin i s t e red  to  t he  diges t ive  
t rac t .  Obviously  th is  a p p r o x c h  to  the  p rob lem is in- 
sufficient ,  since there  are too many ,  b a r r i e r s  in te rposed  
in be tween  and thus  one canno t  real ly d raw conclusions 
on the  mechan i sm of absorp t ion  of the  v i t a m i n  across 
t he  in tes t ina l  barrier .  However  LEvY and J v s K d  1 -were 
the  f i rs t  to  affirm, using th is  expe r imen ta l  model ,  t h a t  
the  absorp t ion  was sa turab le  in fas t ing  subjects:  Using 
analogous  techniques ,  STRIPP 2 had  a l ready  come to  the  
same conclusions.  Since then,  bo th  MAYERSOnN et al. 3 
and  CHRISTENSEN4 have  conf i rmed these  resul ts  in bo th  
m a n  and rat .  

The resul ts  of these  s tudies  in vivo are in con t rad ic t ion  
wi th  t he  earl ier  work  of SPENCER and  ZAMCHEK 5, Of 
S P E N C E R  and  B o w  6 and  of TURNER and  I~UGHES 7 who 
measured  the  absorp t ion  of r iboflavin,  using the  t echn ique  
of the  eve r t ed  sac. These au thors  concluded t h a t  the re  
was a pass ive  diffusion of t he  v i t amin  across the  in tes t ina l  
wall;  t h e y  also showed t h a t  the  ra te  of diffusion of t he  
v i t a m i n  was the  same in e i ther  the  mucosal-serosal  or 
the  serosal-mucosal  direct ion.  These resul ts  are surpris-  

i 

ing and  are poss ibly  inf luenced by  the  ex te rna l  condi t ions  
used in vi tro.  

The aim of th is  work  is to  s t u d y  the  in tes t ina l  absorp-  
t ion  of r ibof lavin  in ivivo, while adop t ing  an app roach  
to  the  p rob lem which  is d i f ferent  to  previous  authors .  
The t echn ique  used was the  perfus ion of a f ixed segment  

o f  ih tes t ine  in vivo. U s i n g  th is  m e t h o d  the  kinet ics  of 
absorp t ion  of the  v i t ami n  were s tudied  as well as the  
role p layed  by  sod ium dur ing  absorp t ion  by  the  in tes t ina l  
t rac t .  

Material and methods: 6-to-10Zweek-old wis ta r  r a t s  
were used in all exper iments .  They  were fas ted 24 h 
before t he  exper imen~ and  N e m b u t a l  was  used as a nar-  
cotic. Af ter  '' abdomina l  incision, a segment  (6-8cm) of 

1 G. LEVY and W. J. JFSKO, J. Pharm. Sci. 55, 285 (1966). 
2 B. SrRIPP, Aeta pharm~e, tox. 22, 353 (1965). 
3 M. MAYERSOHN, S.  Feldman and M. GIBALDI,  J .  Nutr. 98, 288 

(1969) ~ " . 
S. C~RISTE~SEN, Aeta pl~armae, tox. 27, 27 (1969). 

5 R. P. SPENCER and N. ZAMCH~CK, Gastroenterology 40, 794 (1961). I 
6 R. P. SPENCER and T. M. Bow, J. nucl. Med. 5, 251 (1964). 
7 j.  B. TURNER and D. B.IHuG~ES , Q. J1. exp. Physiol. 47, 107 (1962). 
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Table I. Influence of NaC1 on the intestinal absorption of water in Table If. Intestinal absorption of hydrosoluble vitamins and of 
rat in vivo D-glucose: comparison between the different kinetics 

Group Perfusion Perfusion Average rate of P value Substrate Concentrations Kt V , ~  
No. time medium water absorption ([xM) ( [ x M )  (nmole/min/g 

(min) (mg/min/g tissue) wet weight) 

1 15-45 NaC1 33 • 6.6 (10) > 0.05 Thiamin~ 0.1 - 1.0 0.16 0.012 
45 - 120 NaC1 30 • 4.0 (10) Pteroylglutamie 

2 15 -45 NaC1 40 4- 6.5 (5) < 0.001 aeidb 0.1 - 1.0 0.7 0.07 
45 - 120 Mannitol -2 4- 2.4 (5) Biotin ~ 100 - 2000 1000 17.9 

3 30-  60 NaC1 30 4- 5.5 (5) < 0.05 Rib~ a 0.27- 2.7 3 0.26 

60 120 LiCI 13 -6 3.1 (5) D.glueose a 

'Carrier' 1 100 - 60000 700 1040 

The rat was perfused with a medium containing D-glucose (2 mg/ml), 'Carrier' 2 100 - 60000 15000 1200 
riboflavin (100 ng/ml) and either isotonic NaC1, isotonic mannitol, or 
isotonic LiC1. The results are given as means plus or minus the 
standard error of the mean (SEM). The number of experiments is 
given in brackets. 

VENTURA et al.19: in vitro experiments in rat. 
b SMITH et al.~8: in vitro experiments in rat. 
e BERGER et aI.9: in vitro experiments in hamster. 
b HONEGGER and SEMENZA, to be published: in vitro experiments in 
hamster. 

in tes t ine ,  s i t u a t e d  in t h e  p r o x i m a l  j e j u n u m  region,  w a s  
chosen .  The  loop  of t h e  i n t e s t i n e  w a s  p e r f u s e d  w i t h  t h e  
aid of pe r i s t a l t i c  p u m p  a t  r a t e s  of e i the r  0.137 m l / m i n  
or  0.157 m l / m i n .  A t  t h e  end  of t h e  p e r f u s i o n  t h e  s e g m e n t  
was  r e m o v e d ,  w a s h e d  in i so ton ic  NaC1, dr ied  on  a d s o r b e n t  
p a p e r  a n d  t h e n  we ighed .  

T h e  r a t e  of w a t e r  a b s o r p t i o n  m a y  be d e t e r m i n e d  b y  
t w o  m e t h o d s :  1. B y  t h e  a d d i t i o n  of t r i t i a t e d  inu l in  (1 g,/ 
100 ml)  to  t h e  p e r f u s i o n  m e d i u m .  Th is  m e t h o d  w a s  
f o u n d  h o w e v e r  to  be i n e x a c t  because  a r e l a t i v e l y  i m p o r -  
t a n t  f r a c t i o n  of t h e  inu l in  is in  fac t  a b s o r b e d .  MILLER 
a n d  SC~EDL 8 h a v e  r e c e n t l y  s h o w n  t h a t  t h e  a b s o r p t i o n  
of inul in  t a k e s  p lace  in an  a n a l o g o u s  s y s t e m :  whi le  
p e r f u s i n g  t h e  i n t e s t i n e  w i t h  r a d i o a c t i v e  inul in ,  t h e y  
h a v e  f o u n d  r a d i o a c t i v i t y  in b o t h  p l a s m a  a n d  ur ine .  I n  
ou r  l a b o r a t o r y ,  a s econd  m e t h o d  for  t h e  m e a s u r e m e n t  
of w a t e r  a b s o r p t i o n  h a s  been  used  w i t h  m o r e  eff ic ient  
resul t s .  

2. B y  we igh t ,  t h e  f low in to  t h e  1oo12 (De) a n d  t h e  f low 
f r o m  t h e  loop  (Ds) are  d e t e r m i n e d .  T h e  r a t e  of a b s o r p -  
t i o n  of s u b s t r a t e  is ca l cu la t ed  in t h e  fo l lowing  f o r m u l a :  

(cl  x De) - (Ct • D,} 
P 

w h e r e  Ci a n d  Cf are  t h e  c o n c e n t r a t i o n s  of s u b s t r a t e  in 
t h e  p e r f u s i o n  m e d i u m  before  a n d  a f t e r  t h e  p e r f u s i o n  
ac ross  t h e  i n t e s t i n a l  loop. P is t h e  w e t  w e i g h t  of i n t e s t i n e  
p e r i u s e d .  T h e  c o n c e n t r a t i o n  of s u b s t r a t e  in t h e  p e r f u s i o n  
m e d i u m  is d e t e r m i n e d  b y  m e a s u r i n g  r a d i o a c t i v i t y .  
E14C2~ D-r ibof lav in ,  E3H] inu l in  a n d  [SH6] D-glucose  are  
c o u n t e d  in a l iqu id  sc in t i l l a t ion  coun t e r .  T o  100 ~zl of 
p e r f u s i o n  m e d i u m  10 m l  of s c in t i l l a to r  ( P O P O P  100 rag, 
P P O  10 g, t o luo l  2 1, 6 t h a n o l  1.2 1) is added .  

8 D. L. MILLER and H. P. SCHEDL, Gastroenterology 62, 48 (1972). 
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Fig. 1. The effect of NaC1 on the intestinal absorption of riboflavin in 
the rat in vivo. �9 controls: rats perfused for 2 h with a medium 
containing isotonic NaCl, D-glucose (2 mg/ml) and riboflavin (100 ng/ 
ml). n = 10; @, rats perfused for 45 rain with the above medium 
followed by a second medium containing isotonic mannitol, n-glucose 
(2 mg/ml) and riboflavin (100 ng/ml), n = 5; V, mean rate of absorp- 
tion of riboflavin expressed as a percentage of the initial rate of 
absorption measured between the 30th and the 45th rain; T, time of 
perfusion in min; the bars show the SEM. The effect of mannitol is 
statistically significant: P < 0.001 when the t-test is applied to 
values obtained between the 60tb and 75th rain of perfusion. 
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Fig. 2. The effect of NaC1 on the intestinal absorption of D-glucose 
in the rat in vivo. Experimental conditions: see legend of Figure 1. 
�9 controls (n = 9) ; @, rats perfused with isotonic mannitol (in place 
of NaC1) from the 45th min (n = 5) ; V, mean rate of absorption of 
]>-glucose expressed as a percentage of the initial rate of absorption 
measured between the 30th and the 45th min; T, perfusion time in 
min; the bars show the SEM. The effect of mannitol is statistically 
significant: P < 0.01 when the t-test is applied to values obtained 
between the 90th and the 105th min of perfusion. 
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D-riboflavin an D-glucose were suppl ied by  F luka  
A.G.,  Switzer land.  F re sh  solut ions of r ibof lavin  (stored 
in darkness  a t  4~ were p repa red  a t  least  once a week. 
Inul in  and  D-manni to l  are p roduc t s  of Merck (Darm- 
s tad t ,  Germany) .  Inul in  was dissolved by  hea t ing  and  
was conserved  for no t  more  t h a n  a few days  in tile cold. 
D i m e t h y l - P O P O P  and  P P O  were suppl ied by  Packa rd  
I n s t r u m e n t  Company,  Inc.,  USA.  [~4Cl~ D-riboflavin 
(0.045 mg/mt) ,  [3H6~ D-glucose and  [3H~ inulin were 
suppl ied  by  the  rad iochemica l  centre,  Amersham,  Eng-  
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Fig. 3. The effect of Na + (replaced by Li  +) on the intestinal absorption 
of riboflavin in the rat in vivo. The rats are perfused for 1 h with a 
medium containing isotonic NaC1, D-gltlcose (2 mg/ml) and riboflavin 
(100 ng/ml) followed by a second medium containing isotonic LiC1 
(155 mM), D-glucose (2 mg/ml) and riboflavin (10 ng/ml). The rate of 
perfusion is 0.157 ml/min. �9 isotonic NaC1; Q, isotonic LiC1; T, time 
of perfusion ill min; V, mean rate of' absorption of riboflavin in 
pmole/min/g tissue. The bars show the SEM, n = 5. The effect of 
LiC1 is statistically significant: P < 0.005 when the t-test is applied 
to values obtained between the 75th and 90th min of perfusion and 
when the group of rats pefused only with NaC1 is taken as a control 
(see Figure 1). 
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Fig. 4. Influence of the concentration on the rate of intestinal 
absorption of riboflavin in the rat in vivo. The rats are perfused for 
150 rain with a medium containing isotonic NaC1, n-glucose (2 mg/ml), 
and various concentrations of riboflavin, n = 5. The rate of perfusion 
is 0.137 ml/min. V, rate of absorption of riboflavin (pmole/min/g 
tissue); S, Concentration of riboflavin in the medium in ~M. The 
bars show the SEM. 

land. These rad ioac t ive  chemicals  were  s tored  in 
aqueous  solut ions a t  -20~ 

Results. The influence o] NaCl on the intestinal absorp- 
tion o/ riboflavin, D-glucose and water. The resul ts  pre-  
sen ted  in Figures  1 and  2 and  Table  I show t h a t  t he  ab- 
sence of NaC1 in the  perfus ion m e d i u m  br ings  abou t  an 
i m p o r t a n t  decrease in the  absorp t ion  of r ibof lavin  and  
D-glucose. E v e n  when  the  perfus ion med i u m is kep t  
isotonic w i th  manni to l ,  in the  absence  of NaC1, the re  
is a comple te  block of wa te r  absorp t ion ;  a t  t imes  there  
was even a secret ion of water .  The resul ts  ob ta ined  
when  NaC1 is replaced by  an equimolar  concen t ra t ion  
of LiC1 are s imilar  to  those  above  (see Figure 4 and  Table  
I). The influence of LiC1 on the  absorp t ion  of D-glucose 
was no t  de t e rmined  in th is  set  of exper iments .  I t  has  
also been no ted  tha t ,  f rom the  t ime  t h a t  NaC1 is re- 
moved  f rom the  perfus ion medium,  there  is an increase 
in t he  p roduc t ion  of mucus  by  the  tissue. 

Kinetics o/ intestinal absorption o/ riboflavin in vivo. 
In  the  same ra t  the  ra tes  of abso rp t ion  of d i f fe rent  con- 
cen t ra t ions  of r ibof lavin  were measured .  A group of 
5 ra t s  gave resul ts  p re sen ted  in Figurgs 4 and  5. Figure 
4 clearly shows a sa tu ra t ion  in the  absorp t ion  of the  
v i tamin .  The graphica l  r ep resen ta t ion  of t he  Lineweaver-  
Burk  p lo t  (Figure 5) allows one to calculate  the  a p p a r e n t  
K t value (3 aM) and  the  V~,ax value (264 pmoles/min/g 
t issue). 

Discussion. In  ag reemen t  w i th  the  work  of L s 1 6 5  and  
JUSKOl, it  has  been possible to  show in th is  pape r  t h a t  
the  t r a n s p o r t  of r ibof lavin  across t he  in tes t ina l  barr ier  
is k inet ica l ly  sa turable .  This  would indicate  t h a t  t he  ab- 
sorpt ion  of r ibof lavin  is a biological process  (facil i tated 
diffusion) and  no t  a s imple physico-  chemical  diffusion as 
p roposed  by  cer ta in  authors .  The K t is of the  order  of 
3 ~zM and the  Wax of the  order  of 300 pmoles/min/g 
tissue. BI~RGER et al. 9 have  looked for a t r a n s p o r t  sys t em 
hav ing  a ve ry  low K t. The K t of biot in,  as measured  in 
vitro,  is only s l ight ly  lower t h a n  t h a t  of the  sugar t rans -  
por t  sys tem,  whereas  the  V,zax is m u c h  lower. The  o the r  
hydroso!uble  v i t amins  have  a ve ry  low Kt and Wax 
when  compared  to  t h a t  of the  sugar t r a n s p o r t  (see Table 
II).  

MAYERSOHN and GIBALDI 1~ have  s tud ied  the  effect  
of Na + on the  in tes t ina l  absorp t ion  of r ibof lavin  in an in 
v i t ro  sys tem.  W h e n  replac ing the  Na+ ion by  K+ or 
NH4+ t h e y  ob ta ined  a reduc t ion  of abou t  50% of r ibo- 
f lavin t r anspor t .  However ,  the  r ep l acemen t  of Na+ by  
Li+ or by  Tris+ did no t  br ing  abou t  an inh ib i t ion  in t he  
absorp t ion  of r iboflavin.  This resul t  is d i f fe rent  f rom t h a t  
r epor ted  in th is  work  where  Li+ inhib i t s  the  absorp t ion  of 
r ibof lavin  by  abou t  50%. Elsewhere  these  au thors  have  
es tab l i shed  a re la t ionship  be tween  the  in t ens i ty  of in- 
h ib i t ion  of wa te r  and  r ibof lavin  t r anspor t .  They  con- 
clude t h a t  the  t r a n s p o r t  of t he  v i t ami n  is no t  d e p e n d e n t  
on the  presence  of Na  + in the  incuba t ion  m e d i u m  b u t  is 
inf luenced by  the  con ten t  of wa te r  of the  incuba ted  
t issue.  In  vivo it was no ted  t h a t  the  absence of sod ium 
in the  per fus ion  med i u m b rough t  abou t  a decrease in t he  
absorp t ion  of water ,  and  it would seem doubt fu l  t h a t  
unde r  these  condi t ions  the re  is all increase in t he  wa te r  
con ten t  of these  tissues. However ,  since th is  was  no t  
measured  in vivo, one can only  suggest  t h a t  t he  swelling 
of the  in tes t ina l  cells which  takes  place in the  absence of 
Na+ is due s imply  to  the  expe r imen ta l  condi t ions  in vi- 
t ro  and t h a t  th is  is no t  the  real  cause of t he  inh ib i t ion  
of t r anspor t .  

9 E. BERGER, ]~. LONG and G. SEMENZA, Biochim. biophys.  Acta  
255, 873 (1972). 

10 M. MAYERSOH~ and  M. GIBALDI, J. Pharm.  Sci. 60, 225 (1971). 
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The  effects o b t a i n e d  b y  rep lac ing  NaC1 b y  m a n n i t o l  
in  t he  pe r fus ion  m e d i u m  could be  due  to  M a n n i t o l  in 
itself,  to  t h e  absence  of Na+, to  t he  absence  of CI- or to  
a c o m b i n a t i o n  of t h e  above .  M a n n i t o l  is o f ten  used b y  
d i f fe ren t  research  workers  to  replace  NaC1. I t  h a s  neve r  
been '  r epo r t ed  t h a t  i sotonic  m a n n i t o l  in  i tself  h a d  a n  
effect  on  i n t e s t i n a l  absorp t ion .  However ,  r ecen t ly  PONZ 
a n d  LLUCH 1~ n o t e d  t h a t  D-glucose a b s o r p t i o n  could be  
progress ive ly  i n h i b i t e d  b y  rep lac ing  NaC1 b y  TrisC1, 
KC1, LiC1 r each ing  a m a x i m u m  i n h i b i t i o n  w i t h  mann i to l .  
The  effect  c an  be  reversed  b y  r e p l a c e m e n t  w i t h  NaC1; 
however ,  t i le r eve r sa l  is m u c h  slower a f t e r  t r e a t m e n t  
w i t h  mann i to l .  The  a u t h o r s  conc lude  t h a t  t h e r e  is a 
local  effect  w i t h  these  r e p l a c e m e n t  subs tances ,  t he  leas t  
effect  be ing  w i t h  Tris-C1. 

An essent ia l  role b y  C1- ha s  n e v e r  been  a t t r i b u t e d  to  
a b s o r p t i o n  p h e n o m e n a .  This  would  seem to  be conf i rmed  
b y  e x p e r i m e n t s  p r e sen t ed  in th i s  work :  b o t h  LiC1 a n d  

m a n n i t o l  decrease  t he  i n t e s t i n a l  a b s o r p t i o n  of r ibo f l av in  
to  t he  same ex ten t .  

Most  research  workers  will  a d m i t  t h a t  n m n e r o u s  cat ions ,  
b o t h  organic  a n d  inorganic ,  are  incapab le  of r ep lac ing  
Na  + in ce r t a in  t r a n s p o r t  processes,  especia l ly  those  
w h i c h  p l ay  a role in t h e  t r a n s p o r t  of a s u b s t r a t e  aga ins t  
a n  e lec t rochemica l  g r ad i en t  (SCHULTZ and  CURRANt2). 
Fo r  t he  i n t e s t i na l  a b s o r p t i o n  in vivo,  t h e  role of l um ina l  
Na  + is sti l l  cont rovers ia l .  Th i s  work  shows t h a t  t h e  pre-  
sence of Na  +, in  t he  per fus ion  m e d i u m  of t h e  i n t e s t i n a l  
lumen,  is necessa ry  for n o r m a l  a b s o r p t i o n  of r i bo f l av in  
or D-glucose. 

A s t r ik ing  o b s e r v a t i o n  in these  resul t s  is the  t o t a l  
b lockage  of w a t e r  a b s o r p t i o n  w h e n  NaC1 is rep laced  b y  
m a n n i t o l  a n d  a s ign i f ican t  r e d u c t i o n  w h e n  LiC1 replaces  
NaC1. The  r e l a t ionsh ip  b e t w e e n  t h e  sod ium p u m p  a n d  
i n t e s t i n a l  a b s o r p t i o n  of w a t e r  is st i l l  u n d e r  discussion 
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Fig. 5. Kinetics of intestinal absorption of riboflavin in vivo. Line- 
weaver-Burk plot. Experimental conditions see Figure 4. Kt = 3 [xM; 
V . . . . .  264 pmoles/min/g tissue. 

(see rev iew of t h i s  p r o b l e m  b y  MATTY a n d  NOBLE13).  
Cer ta in  a u t h o r s  (SMYTH a n d  TAYLOR 14) h a v e  s h o w n  
t h a t  in  v i t ro  t h e  i n h i b i t o r s  of t he  sod ium p u m p  also 
i n h i b i t  w a t e r  absorp t ion .  O t h e r  a u t h o r s  (MALAWER 
et  al. 1~) however ,  a f f i rm t h a t  in  t he  j e j u n u m  of m a n  t h e  
t r a n s f e r  of N a  + is s econda ry  to  w a t e r  a b s o r p t i o n  ( ' so lvent  
d rag '  ). FAELLI e t  a].. 16 h a v e  shown,  whi le  pe r fus ing  a n  
i n t e s t i n a l  s e g m e n t  in  vi t ro ,  t h a t  t he  r e p l a c e m e n t  of 
NaC1 b y  i so tonic  Tris-C1, or t h a t  t h e  a d d i t i o n  of ph lor i -  
zin to  t h e  i n c u b a t i o n  med ium;  b r ings  a b o u t  a decrease  
in t h e  passage  of w a t e r  a n d  D-glucose. I t  is n o t  poss ible  
to  say  to w h a t  e x t e n t  those  p h e n o m e n a  are  re la ted  a n d  
if t he  b lockage  of w a t e r  a b s o r p t i o n  could h a v e  repercus-  
sions on  t he  a b s o r p t i o n  of r i b o f l a v i n  or D-glucose. As 
regards  t h i s  p rob lem,  FLESHL~ER a n d  ~NT~ELSON 17 h a v e  
shown  t h a t ,  in  t he  dog in vivo,  even  w h e n  t h e r e  is a 
secre t ion  of w a t e r  b y  t h e  in tes t ine ,  t he  r a t e  of a b s o r p t i o n  
of L-alanine r ema ins  unchanged .  I t  is t h u s  possible  t h a t  
the  a b s o r p t i o n  of w a t e r  (as well  as D-glucose or  r ibof lav in)  
is s t i m u l a t e d  b y  Na+ p r e s e n t  in t h e  pe r fus ion  med ium.  

Because  of t he  decrease  in i n t e s t i n a l  a b s o r p t i o n  of 
r i bo f l av in  in t h e  absence  of N a  +, i t  is s t i l l  d i f f icul t  to  
speak  of ac t ive  t r a n s p o r t  of t h e  v i t a m i n  aga ins t  a con-  
c e n t r a t i o n  g r a d i e n t  in  the  i n t e s t i n a l  mucosa .  I n  fac t  
FAELLI et al. l~ h a v e  shown  t h a t  ace tamide ,  wh ich  pre-  
s u m a b l y  diffuses pass ively  across t h e  i n t e s t i n a l  bar r ie r ,  
is also sensi t ive,  in v i t ro  a t  least ,  to  t he  absence  of NaC1 
in the  pe r fus ion  med ium.  BIHLER 18 ha s  shown,  based  on  
in v i t ro  s tudies ,  t h a t  on ly  sugars  wh ich  are no t  a c t i ve ly  
t r a n s p o r t e d  (e.g. m a n n o s e  and  arabinose)  are no t  sensi-  
t i ve  to  t he  absence  of Na+ in t he  i n c u b a t i o n  med ium.  
F u r t h e r  c o m p l e m e n t a r y  s tud ies  are necessa ry  to  c lar i fy  
th i s  hypo thes i s .  

Conclusion. The  t r a n s p o r t  of r i bo f l av in  across t he  
i n t e s t i n a l  mucosa  is ce r t a in ly  no t  b y  a s y s t e m  of pass ive  
diffusion.  I t  necess i ta tes  t he  presence  of a specific t r a n s -  
p o r t e r  in  t he  m e m b r a n e ,  t h u s  exp la in ing  s a t u r a t i o n  
k ine t ics  noted .  The  t r a n s p o r t  is d e p e n d e n t  on  t h e  pre-  
sence of Na+ in t h e  per fus ion  med ium.  However ,  i t  is 
no t  as ye t  possible  t o  say  w h e t h e r  t r a n s p o r t  is aga ins t  a n  
e lec t rochemica l  g r ad i en t  or a s y s t e m  of fac i l i t a t ed  diffu-  
s ion w i t h  s imple  equ i l ib r ium of c o n c e n t r a t i o n s  ex t r a -  
and  in t ra-ee l lu lar .  

Rdsumd. L ' a b s o r p t i o n  i n t e s t i na l e  de la r i bo f l av ine  es t  
mesur6e  in v ivo  p a r  per fus ion  d ' u n  s egmen t  p r o x i m a l  du  
j 6 junum chez le ra t .  Le  t r a n s p o r t  de la v i t a m i n e  h t r a v e r s  
la m u q u e u s e  i n t e s t i na l e  sui t  une  c in6 t ique  de s a t u r a t i o n  
(K, = 3~M ; Vma x = 0,26 nMole p a r  ra in  e t  p a r  g de t i ssu  
frais). I1 est  f o r t e m e n t  r6du i t  (de 40 5~ 50%) l o r s q u ' o n  
s u b s t i t u e  au NaC1 i so ton ique  du  mil ieu de per fus ion  du  
m a n n i t o l  ou du  LiC1 iso toniques .  
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