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centr i fuge,  as above.  The vo lume of packed  cells was  no ted  
in each case. I t  can  be seen in t he  Table  t h a t  the  fluid 
vo lumes  were  v e r y  s imilar  in  t he  con t ro l  group.  The  
Tween  80 t r e a t e d  g roup  showed  a wide va r i a t ion  in t o t a l  
fluid. In  t he  contro l  g roup  the  packed  cell vo lume was  
fair ly uniform,  while the  t r e a t ed  cells did show a var ia t ion.  
The  average  ra t io  of t o t a l  f luid to  cells, for  all t he  tubes  
was  0.26 for  t he  con t ro l  group,  and  0.21 for the  t r e a t e d  
cells. The cell counts  were  done  by  combin ing  all the  con-  
t ro l  tubes  and  mix ing  these  t ho rough ly  and s imilar ly  com-  
b in ing  and  mix ing  t h e  Tween  80 t r ea t ed  cells. Cell coun t s  
were  done  as above  us ing a red  cell d i lu t ing  p i p e t  and  a 
b r igh t  line h e m o c y t o m e t i c  slide. The resul ts  of these  

Vol. fluid Vol. packed Cells/fluid Cell count 
ml cells ml ratio Day 0 Day 11 

Control 

10.2 2.8 
10.2 2.6 
12.3 3.1 
12.0 3.0 
i0.5 3.2 

11.0 Av. 2.9 Av. 0.26 27 • 103 23-10 e 

Tween 80 treatment 

9.1 2.2 
14.2 3.5 
9.0 2.8 
7.0 2.9 
4.8 1.0 

8.8 Av, 2.5 Av. 0.21 24 • l0 s 25 • 10 * 

Cell counts refer in each case to injected number at day 0, and com- 
parable count in harvested fluid at day 11. 

coun t s  showed in t he  pooled cont ro l  sample  1 1 6 . 1 0 "  
ceils pe r  ml. In  the  pooled Tween 80 t r e a t e d  cells there  
were  126 - 10 ~ cells pe r  ml.  Thus ,  if t he  vo tume  used for 
in jec t ion  init ial ly,  was  ca lcula ted  on  t h e  basis  of 0.2 ml  
t he  n u m b e r  of ceils p r e s e n t  in t he  con t ro l  was  23 . 106 
cells pe r  0.2 ml, and  in the  t r e a t e d  cells 25 • 106 ceils per  
0.2 ml. The  coun t s  were conf i rmed  wi th  t h e  use of t he  
Coul ter  cell counter .  This  also showed t h a t  t h e  size class 
of cells was  ident ical  in each case, 

I t  can  be seen t h a t  the  g rowth  of the  Ehr l i ch  asci tes  
ca rc inoma  cells in h o s t  mice  a f te r  Tween  80 t r e a t m e n t  
a p p e a r s  to  be normal .  I t  is n o t  possible to  exp la in  t h e  
va r ia t ion  in asci tes fluid vo lume  of t he  individual  mice  
a f te r  in jec t ion  w i t h  t he  t r e a t e d  cells. I t  is p robable  t h a t  
th i s  is re la ted  in some w a y  w i t h  t he  va r i a t i on  in cel lular  
in f i l t ra t ion  in to  t he  t issues dur ing  ear ly  s tages  of g r o w t h  
of the  tumor .  I t  seems evident ,  however ,  t h a t  t r e a t m e n t  
of t he  ceils w i th  Tween  80 does  no t  apprec iab ly  a l ter  the i r  
g r o w t h  po ten t ia l .  I n  t he  earl ier  f indings  ~ i t  was  sugges ted  
t h a t  t h e  cells are  able to  res tore  t h e  a l t e red  m e m b r a n e  
cons t i t u t ion  af fec ted  b y  Tween  80 t r e a t m e n t  b y  m e t a -  
bolic processes  dur ing  the  recovery  phase  in the  g r o w t h  
condi t ions  in h o s t  mice. These  e x p e r i m e n t s  would  t e n d  to  
conf i rm this .  

Zusammen/assung. Der Einf luss  von  Tween  80 auf  das  
\ ¥ a c h s t u m  des Ehr l i ch -Le t t r6 -Carc inoms  war  s t a t i s t i s ch  
n i ch t  zu s ichern,  w e n n  die G e w i c h t s z u n a h m e  allein ge- 
messen  wurde.  Indiv iduel le  Var i a t ion  im Fli issigkeits-  und  
Zel lgehal t  zeigten,  dass  obe r f l / t chenspannungshe rabse t -  
zende Subs t anzen  das  C a r c i n o m w a c h s t u m  d u r c h  Eigen-  
schaf t sXnderung  der  Ze l lmembran  bee inf lussen  k6nnen.  

E.  R.  M. KAY 
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T r a n s p o r t  o f  T h i a m i n e  b y  t h e  S m a l l  I n t e s t i n e  

i n  v i t r o  

In  man ,  t he  in tes t ina l  abso rp t ion  of t h i amine  p resen t s  a 
def in i te  obs tac le  1, since single oral  doses  above  2.5-5 mg  
g rea t ly  increase t he  faecal  excre t ion  ~-4. The  resu l t s  of 
DA SILVA and  IvY s, in dogs  wi th  a chronic  Th i ry  fistula,  
s u p p o r t  th is  view, In  ra ts ,  s imple  diffusion seems to  regu- 
la te  t he  in tes t ina l  abso rp t i on  of t h i a m i n e  in  v ivo  s,7' a t  
l eas t  w h e n  re la t ive ly  higtl  doses  of v i t a m i n  are  used.  H o w -  
ever,  VENTURA et  al. s showed  compara t i ve ly  g rea te r  ab-  
so rp t ion  of a smal l  t h a n  of a h igh  dose of th iamine ,  and  
POLIN e t  al. 9,1o, employ ing  in tes t inM loops of chicks  in 
s i tu  a n d  the  a n t i t h i a m i n e  Ampro l ium,  sugges ted  t h a t  t h e  
t h i a m i n e  u p t a k e  m a y  be an ac t ive  process  supe r imposed  
on some pass ive absorp t ion .  

By  the  ever ted- in tes t ina l - sac  t echn ique ,  TURNER a n d  
I-IuGHES 11 were unab le  to  f ind  in v i t ro  a n y  ev idence  of 
an  uphi l l  t r a n s p o r t  us ing 20/zM/1 concen t r a t i on  of 
th i amine .  However ,  since wi th  several  subs t r a t e s  (e.g. 
basic  amino  acids  l i  py r imid ines  la  d-xylose 14) the  demon-  
s t r a t i o n  of an  uphi l l  in tes t ina l  t r a n s p o r t  could be ach ieved  
on ly  b y  using v e r y  low ini t ial  concen t ra t ions ,  we appl ied  
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t h i s  pr inciple  to  t h e  s t u d y  of t h e  t h i a m i n e  t r a n s p o r t  in  
v i t ro .  

E v e r t e d  sacs  (8 cm long) f rom t h e  u p p e r  s m a l l  i n t e s t i n e  
of r a t s  (\.Vistar s t r a in ,  100-120 g b o d y  weight) ,  p r e p a r e d  
accord ing  to ~VISEMAN ~5, p laced  in 100 ml  E r l e n m e y e r  
f lasks  w i t h  25 ml  of KKEss-Hv:NSELEIT~L a n d  g a s s e d  
wi th  5% CO~ a n d  95% O~, were i n c u b a t e d  for i h,  a t  37°C, 
in a D u b n o f f  me tabo l i c  shake r .  T h e  t h i a m i n e  ini t ia l  con-  
c e n t r a t i o n  a t  b o t h  sides of t h e  sacs  w a s  0.21 pM/1 a n d  t h e  
serosal  ini t ia l  v o l u m e  was  1.4 ml.  A t  t h e  e n d  of t h e  i n c u b a -  
t ion  period, each  sac  was  e m p t i e d  in to  a 10 m l  v o l u m e t r i c  
f lask and  the  serose was  t h o r o u g h l y  r in sed  w i t h  0 . 0 1 N  
HC1 to t h e  v o l u m e  of 10 ml.  

T h e  t h i a m i n e  d e t e r m i n a t i o n  was  m a d e  b y  a micro-  
modi f i ca t ion  of t h e  t h i o c h r o m e  m e t h o d  x7 b o t h  on  t h e  
serosal  a n d  m u c o s a l  f inal  f luids,  u s i n g  a B e c k m a n  D U  
(model G.2400) s p e c t r o p h o t o m e t e r  w i t h  a f luorescence  a t -  
t a c h m e n t ,  excep t  in t h e  p resence  of p y r i t h i a m i n e ,  w h e n  a 
F a r r a n d  s p e c t r o f l u o r o m e t e r  w a s  ut i l ized (k ac t i va t i on ,  
365 n m ;  k emiss ion ,  435 nm) .  F u r t h e r ,  in t h e  e x p e r i m e n t s  
wi th  2.4 d i n i t r o p h e n o l  (DNP) ,  t h e  f luo r ime t r i c  de te r -  
m i n a t i o n  followed a c h r o m a t o g r a p h i c  s e p a r a t i o n  of th i -  
a m i n e  o n  Decalso  ~7. 

All t h e  a n a l y t i c a l  p r o c e d u r e s  were p r e v i o u s l y  checked 
o n  p u r e  so lu t i ons  of t h i a m i n e  a n d  t h i a m i n e  p l u s  D N P  or 
p y r i t h i a m i n e ,  s h o w i n g  in e v e r y  case good recover ies  of the  
v i t a m i n .  

A s  c a n  be  seen f r o m t h e  F igure ,  u n d e r  o u r  e x p e r i m e n t a l  
c o n d i t i o n s  a n e t  t r a n s p o r t  of  t h i a m i n e  a g a i n s t  a concen-  
t r a t i o n  g r a d i e n t  cou ld  be d e m o n s t r a t e d ,  t h e  se rosa l  con- 
c e n t r a t i o n  of t h e  v i t a m i n  inc reas ing  u p  to  2. I t i m e s  the  
in i t ia l  one.  I t  is n o t e w o r t h y  t h a t  in seve ra l  e x p e r i m e n t s ,  
where  t h e  ini t ia l  c o n c e n t r a t i o n  of t h i a m i n e  was  21 or 2.1 
I~M/1, no ev idence  of a n  uph i l l  t r a n s p o r t  was  found ,  t h u s  
c o n f i r m i n g  the  r e su l t s  of TURNER a n d  HUGHES 11 

T h e  effects  of t h e  m e t a b o l i c  i n h i b i t o r s  a n d  of the  de- 
crease  of t h e  i n c u b a t i o n  t e m p e r a t u r e  (Table I) g rea t ly  
s u b s t a n t i a t e  a n  a c t i v e  t r a n s p o r t  m e c h a n i s m ,  s ince  all de- 
p ressed  t h e  serosal  a c c u m u l a t i o n  of t h i a m i n e ,  lower ing  the  
Cs / Cm rat io.  No mo d i f i c a t i o n  was  f o u n d  w i t h  ouaba in .  

Of t h e  s t r u c t u r a l  t h i a m i n e  a n a l o g u e s  t e s t e d  (Table II), 
on ly  p y r i t h i a m i n e  s ign i f i can t ly  (p ~ 0.001) inh ib i t ed  the  
uphi l l  t r a n s p o r t  of t h i a m i n e .  Since p y r i t h i a m i n e ,  b u t  no t  
o x y t h i a m i n e ,  is a p o t e n t  i nh ib i to r  of  the  t h i a m i n e  phos-  
p h o r y l a s e  f r o m  r a t  i n t e s t i ne  xs, t h i s  f i nd ing  s h o u l d  indica te  
p h o s p h o r y l a t i o n  as  t h e  bas ic  m e c h a n i s m  of t h e  i n t e s t i na l  
uphi l l  t r a n s p o r t  of t h i a m i n e  to. 

Table I. Transport in vitro of thiamine by everted sacs of the small 
intestine of rats, expressed as ratio of concentration in the serosat 
and mneosal compartments (Cs/Cm) at the end of 1 h incubation 
period. Means 4- S.E. Initial thiamine concentration 0.21 ktM/1; 

initial Cs/Cm = 1,0 

Treatment Cs/Cm Inhibi- 
tion, % 

Controls a Treated 

95% N~, 5% CO2, 
37°C (9) 2.30 A_ 0.10 (9) 1.28 :::}_: 0.07 44.3 
95% O 2, 5% CO 2 
27°C (3) 3.03 ± 0.02 (3) 1.39 :J. 0.06 54.1 
95% O 2, 5% CO~, 
25°C (3) 2.42 i 0.29 (3) 1.05 i 0.02 56.6 
2.4 DNP, 10-4 M, 
37°C b (8) 2.44 -6 0.19 (8) 1.29-6 0.09 47.1 
Na azide, 10-2 M, 
37°C b (11) 2.64-6 0.16 (11) 1.344-0.05 49.2 
Ouabain, 10-4M, 
37°C b {6) 2.54 4- 0.14 (6) 3.07 ~L 0.19 

*Gas phase 95% O2, 5% CO2; temperature 37"C. b Gas phase 
95% O2, 5% CO,. In parentheses, number of sacs. DNP = dinitro- 
phenol. 

Table II. Effect of some structural anaIogues of thiamine on its trans- 
port in vitro by everted sacs of the small intestine of rats (see 

Table I). Gas phase 95% Oe, 5% CO2; temperature 37°C 

Structural Concen- Cs/Cm lnhibi- 
analogues tration tion, % 

used, Controls • Treated h 
/,M/1 

Oxythiamine 0.21 (3) 2.69 4- 0.24 (3) 2.86 4- 0.29 
0xythiamine 1.05 (3) 2.65 -6 0.16 (3) 2.47 4- 0.18 6.8 
Oxythiamine 2.1 (3) 2.41 -6 0.08 (3) 2.30 ± 0.20 4.6 
Pyrithiamine 0.21 (5) 3.18 -6 0.06 (6) 1,84 -6 0,04 42.1 
Pyrithiamine 1.05 (5) 3.18 4- 0.06 (6) 1.41 ~ 0.07 55.7 

• Without structural analogue, b With structural analogue. 

• final ssr0sal soncen#ation 
[] Final muoosa conoentralion 0.5 

O.4 

03 

02 ---Initial 
concenlralion 

o.l 
F- 

0 

Transport of thianfine against a concentration gradient by the small 
intestine of rats in vitro. Everted sacs containing 1.4 ml of 0.21 ,uM]l 

thiamine solution. Average of 58 sacs 4- S. E. 

Riassunto. ~ s t a t o  s t u d i a t o  il t r a s p o r t o  in v i t ro  della 
t i a m i n a  con la t ccn ica  dei s a c c h e t t i  i n t e s t ina l i  rovesc ia t i  
di  r a t t o .  U s a n d o  un& c o n c e n t r a z i o n e  di t i a m i n a  mol to  
b a s s a  (0.21 #M/1) si d i m o s t r a  il pa s sagg io  della v i t a m i n a  
con t ro  g r a d i e n t e  di  concen t raz ione .  L ' i m p i e g o  di inibi tori  
me tabo l i c i  e di  a n a l o g h i  s t r u t t u r a l i  del la  t i a m i n a  c o n f e r m a  
l ' e s i s t enza  di u n  t r a s p o r t o  a t t i vo .  I n  pa r t i co la re  l ' inibi-  
zione del  t r a s p o r t o  d a  p a r t e  del ia  sola  p i r i t i a mi n a ,  no to  
in ib i to re  de l la  t i a m i n o c h i n a s i  i n t e s t ina l e ,  sugger i sce  la 
poss ib i l i t~  che  al la  base  det  m e c c a n i s m o  di  t r a s p o r t o  della 
t i a m i n a  vi  s ia  la s u a  fosfori lazione.  
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