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LETTER TO  THE  EDITOR

TRANSPORT OF GLUCOSE IN ISOLATED GOAT ILEUM PREPARATION :
AN ALTERNATIVE RESEARCH TOOL FOR ABSORPTION STUDY

Sir,

( Rece ived  on  March  20 ,  2008 )

Isolated  preparat ion are commonly used

to study the effect of drugs on specific type

of  recep tor,  fo r  b ioassay  of  d rug ,  fo r
characterization of specific type of receptor

or  i ts  subtypes ,  for  pharmacokinet ic  s tudy,

to  de te rmine  concent ra t ion  response  curve
of agonist,  to study the antagonism of drug

and in new drug discovery (1). The Committee

for  the  purpose of  control  and supervis ion
of  exper imenta l  an imals  (CPCSEA)  has

ins t ruc ted  un ivers i t i es  and  ins t i tu t ions  to

reduce  the  use  o f  l abora tory  an imals  fo r
teach ing  and  exper imenta l  purpose .  There

are  ex tens ive ly  use  o f  the  l abora tory

animals eg. rat ,  mice, guinea pig, frogs for
per forming  the  absorp t ion / t ranspor t  s tudy

of  d rug  (2 ,  3 ) .  There  i s  a  requ i rement  o f

permiss ion  f rom CPCSEA for  per forming
these experiments on laboratory animals. So

th i s  has  d r iven  us  to  conduc t  a l t e rna t ive

isola ted  t i ssue  (goat  i leum) exper iment .

Absorp t ion  i s  a  p rocess  by  which  a
drug  en te rs  body  f lu ids .  Absorp t ion  of
drugs  invo lves  the i r  passage  ac ross  ce l l
membranes .  Bio log ica l  membrane  cons i s t s
of  l ip ids  and  pro te ins .  They  a re  h igh ly
se lec t ive  permeable  bar r ie r .  Membrane
l ipids  are  re la t ively small  molecules .  They
have  bo th  hydrophi l i c  and  hydrophobic
moie ty .  Pro te in  se rves  as  a  pumps ,  ga tes ,
recep tor ,  energy  t ransducer  and  enzymes
(4).

Ones the drug is formulated in a suitable
dosage  form,  there  i s  need  to  per form i t s
absorp t ion  s tudy  and  for  tha t  the re
requi r ing  la rge  numbers  o f  l abora tory
animals  and  there  i s  need  to  scar i f ies  the
labora tory  an imal  fo r  per forming  in  v i t ro
absorpt ion s tudy.  However ,  the  goat  i leum
is  a  t i s sue  tha t  i s  eas i ly  ava i lab le  f rom
slaughter  house and animal  need not  to  be
sacr i f iced  for  the  exper imenta l  purpose .

Present  invest igat ion sought  to  examine
the  su i tab i l i ty  o f  the  eas i ly  ava i lab le  and
economica l  goa t  i l eum as  an  a l t e rna t ive
research  too l  f rom labora tory  an imals  fo r
absorpt ion s tudy of  var ious  pharmaceut ical
p r e p a r a t i o n s .

The fresh ileums of healthy, black, male
goa t  were  ob ta ined  f rom a  s laughte rhouse
in  Ringer  so lu t ion .  The  t i s sues  were
transported under ice to the laboratory. The
in tes t ina l  con ten ts  were  removed  by
wash ing  wi th  r inger  so lu t ion  and  the
mesenter ic  res idues  were  d issec ted  out .

About 4–5 cm of goat ileum was mounted
in  an  S tudent  Organ  Bath  con ta in ing
Ringer  so lu t ion .  T issue  were  main ta in  a t
30±1°C,  aera ted  wi th  a i r  and  res t ing  load
of  1  g .  1% glucose  so lu t ion  was  prepared
and  inser ted  in  i l eum of  goa t   by  us ing
syringe (4) .
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In  the  p resen t  s tudy  we  focus  our
attention on just opposite to the everted sac
technique (5).  In present study, intestine is
not everted.  One end of intest ine t ied with
silk thread and then 1% glucose solution is
d i rec t ly  inse r ted  in to  the  in tes t ine  us ing
syringe and then another end tied with silk
th read  t igh t ly  so  the  g lucose  so lu t ion
remained  in  the  inner  s ide  o f  in tes t ine
containing mucosal layer (donor environment).
The t issue was mounted in the inner organ
ba th  ( rece iver  env i ronment )  con ta in ing
Ringer’s  solut ion (sodium chloride 9.5 gm,
potass ium ch lor ide  0 .2  g ,  Magnes ium
chlor ide  0 .2  g ,  Sodium bicarbonate  0 .2  g ,
Distilled water up to 1000 ml.) as shown in
Fig .  1 .  In  order  to  assure  cel l  survival i ty ,
bo th  the  donor  and  rece iver  env i ronment
are supplied by an oxygen feed with help of
aerator (4 ) (Fig.  2).

Immedia te  a f te r  p lac ing  the  in tes t ine
bag conta in ing  g lucose  so lu t ion  the  in i t ia l
ze ro  read ing  was  taken  and  a f te r  ward
sample was withdrawn in interval of 30 min
f rom rece iver  env i ronment  in  a  f ix  (1 ml)
volume and same volume was  replaced with
r inger  so lu t ion  to  main ta in  the  cons tan t
vo lume of  r inger  so lu t ion  in  inner  o rgan
b a t h .

The  concent ra t ion  of  g lucose  which
t ranspor ted  to  the  inner  o rgan  ba th  was
es t imated  by  us ing  g lucose  es t imat ion  k i t
[Life-l ive Laboratories  (P)  Ltd.  Hyderabad]
by GOD-POD method.

Drugs  a re  t ranspor ted  ac ross  ce l l
membrane  by  var ious  mechanisms  eg .
Pass ive  t ranspor t  ( s imple  d i f fus ion  and
fi l t ra t ion)  and specia l ized t ransport  (act ive
transport, facilated diffusion and pinocytosis)
(4) .  The  resu l t s  o f  our  exper iment
demons t ra ted  tha t  g lucose  was  t ranspor ted
f rom in tes t ina l  mucosa  of  goa t  by  ac t ive
t ranspor t  aga ins t  concen t ra t ion  grad ien t
(Fig. 3).

Fig .  2 : The in tes t inal  mucosa  and inner
organ bath supplied with aerator.

Fig.  1 : Goat  i leum mounted in  a  s tudent  organ
bath  conta in ing r inger  so lu t ion .

 Fig. 3 : Transpor t  o f  g l i cose  f rom in tes t ina l
mucosa of goat to inner organ bath ( ) .
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However ,  the  model  has  the  l imi ta t ion
that the ileum preparation has to be brought
f rom the  s laughte r  house  for  the  s tudy ,
resulting in the lack of uniformity of basal
condi t ion .

To conclude, goat i leum preparation can

be  used  to  s tudy the  absorpt ion  parameter
of drug. The advantage of this methodology
and  prepara t ion  a re  tha t  i t  i s  easy  to
per form and  economica l ,  s t ab i l i ty  o f
prepara t ion  i s  h igh ,  and  impor tan t ly ,
e th ica l ly  subs t i tu t ive .
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