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LETTER TO  THE  EDITOR

PHOSPHATE TRANSPORT BY THE EVERTED INTESTINAL
AND GALLBLADDER SACS OF THE FROG

Sir,

( Rece ived  on  May 14 ,  2007 )

Phospha te  t ranspor t  has  been
extens ive ly  s tud ied  in  a l l  spec ies ,  f rom
bacteria to mammals (1).  However the data
on  f rog  i s  scan ty.  Recen t  s tud ies  in  toad
show that the transport of phosphate occurs
in  the  sk in ,  in tes t ine ,  and  k idney  (2) .  We
t r ied  to  measure  the  t ranspor t  o f  th i s
inorganic anion in the everted intestinal and
gallbladder sacs of  the frog.

Pithed frogs of the species Rana tigrina
were used for the experiment. Abdomen was
opened  by  a  mid l ine  inc i s ion  and  the
duodenum was  iden t i f i ed .  The  en t i re
in tes t ine ,  smal l  and  la rge ,  was  i so la ted .
Af te r  empty ing  the  conten ts  by  f lush ing
wi th  Ringer  so lu t ion ,  the  en t i re  gu t  was
everted as described earlier (3, 4). The small
in tes t ine  was  cu t  in to  two equa l  p ieces
te rmed as  p rox imal  and  d i s ta l  in tes t ine .
Ever ted  colon was  used  separa te ly .

Gal lb ladder  was  ident i f ied  and isola ted
by cutting the cystic duct and everted. The
everted intestinal and gallbladder sacs were
f i l l ed  wi th  amphib ian  phospha te  Ringer
solution which contained NaCl (1 17 mmol/
l), KC1 (3 mmol/l), CaCl2 (1 mmol/l), MgCl2

(1  mmol / l ) ,  NaH 2PO 4 (0 .2  mmol / l )  and
Na2HPO4 (0.8 mmol/l)  at  pH 7.4.

The sacs were incubated in a beaker at
room tempera ture  conta in ing  30  ml  of

phosphate  Ringer  of  the  same composi t ion
for  a  per iod  of  one  hour  wi th  con t inuous
bubbling of air, with the help of a fish tank
aerator. At the end of the incubation period
the  sacs  were  removed  and  b lo t ted  wi th
fi l ter  paper.  The contents  of  the sacs were
empt ied  in to  ind iv idua l  t es t  tubes .  The
samples from the external solution were also
collected. All the samples were analyzed for
phospha te  con ten t  by  au to  ana lyzer .

The transport  was assessed by the rat io
of  phospha te  concen t ra t ion  of  the  f lu id
inside the sac to the concentration out side.
A ra t io  o f  more  than  one  i s  t aken  as
evidence of  ac t ive  t ranspor t .

The  presen t  s tudy  ind ica tes  tha t ,  the
ga l lb ladder  and  bo th  the  segments  o f  the
small  intest ine except  colon are capable of
active transport of phosphate.  The proximal
segment  showed the  maximum t ranspor t ,

TABLE I : Phospha te  t r anspor t  in  in tes t ine  and
ga l lb ladder .

T i s s u e Ins ide /ou t  s ide  ra t io

Prox imal  in tes t ine 1.5±0.09
Dis ta l  in tes t ine 1.3±0.09
Colon 1.0± 0.09
Ga l lb l adde r 1.3±0.11

All values are expressed as mean±S.E.M. of seven
obse rva t ions .
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a  pa t te rn  s imi la r  to  tha t  repor ted  in  mice
(3).

Presence  of  ac t ive  phospha te  t ranspor t
by the amphibian gall  bladder has not been
reported in  any of  the papers  deal ing with
phospha te  t ranspor t  in  var ious  t i s sues .
However ,  the  phys io log ica l  ro le  and  the

fac tors  tha t  in f luence  th i s  t ranspor t  need
to  be  fu r ther  eva lua ted .
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