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Description
FITC-inulin is supplied as a yellow powder which
dissolves
wateras
ora salt
giving
a yel-in water
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yellowsolutions
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dissolves
low
solution.
Dilute
solutions
(1-2%)
may
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clear on standing but more concentrated (>10%)
may remain
clear on standing
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precipitates
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inulin (>10%)
tends
formform
precipitates
on standing,
since inulin
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to
crystalline
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°
crystalline
aggregates. on
These
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will redissolve on
tes
will redissolve
heating.
Temperatures
up
to
80°CTemperatures
may be employed
providing
the solution
heating.
up to 80 C may
be employed
providing the
is
around
neutral
pH.pH.
The
also
dissolves
solution
is around
neutral
Theproduct
product also
dissolves
in DMSO,
in DMSO, formamide and certain other polar
formamide
and
certain
other
polar
organic
solvents
but
is
organic solvents but is insoluble in lower aliphainsoluble
in lower
aliphaticchloroform,
alcohols, acetone,
chloroform,
tic
alcohols,
acetone,
dimethylfordimethylformamide.
mamide.
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dependence of fluorescence from a FITC-inulin
at 520 nm (see Fig.2). The dependence of fluorescence from a
solution in the range pH 3-9 is shown in Fig. 3.
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Measurements
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Fig. 1 Structural representation of fragment of
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Inulin is a low molecular weight polyfructosan and is well tolerated
Introduction
when given parenterally to humans and animals. It is completely
Inulin is a low molecular weight polyfructosan
filtered
by the glomerulus and is not secreted or reabsorbed by the
and is well tolerated when given parenterally to
tubules
and as such
been recognised
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for
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filtered
measuring
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Excitation
Fig. 2 Fluorescence
scan(13.5
of FITC-inulin
pH 9.0 (13.5
mg in 50ml buffer).
493nm;
Emission
520nm.
Excitation 493nm;
Emission
520nm.

are available commercially and the molecular
weights are around 3000 to 5000.

Synthesis

Synthesis
An inulin
fraction obtained from dahlia tubers is labelled with
An inulin
fraction similar
obtained
from
dahlia
tubers
fluorescein
by1 a procedure
to that
described
by de
Belderis
labelled
with
fluorescein
by
a
procedure
similar
and Granath . The fluorescein moiety is attached by a stable
to that described by de Belder and Granath(1).
thiocarbamoyl
linkage and the labelling procedure does not lead
The fluorescein moiety is attached by a stable
to any
depolymerisationlinkage
of the inulin.
thiocarbamoyl
andThe
theFITC-inulin
labellingpossesses
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0.001-0.008
mol.
FITC
per
fructose
unit
and at these lowof
does not lead to any depolymerisation
inulin. FITC-inulin
from
0.001levelsthe
of substitution
the effect ofpossesses
the charges are
minimal.

0.008 mol. FITC per fructose unit and at these
low levels of substitution the effect of the charFig.3. Dependence of fluorescence of FITC-inulin
References:
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Physical chemical properties of FITC-inulin
The weight average molecular weight (Mw) of
FITC-inulin as determined by SEC (Superose 6
+ 12; dextran calibration) is approx. 5000. The
results for three batches were as follows; 5440,
5165, 5640). Inulin has also been fractionated
on Dionex resins and fractions with DP up to
30 were observed,however,the method is not
quantitative(2). Phelps determined the Mw from
osmotic pressure data and obtained a value of
5640(3). When determined by light-scattering,
a Mw of 7250 was obtained. However it should
be noted that at these low molecular weights,
the values derived by light-scattering become
uncertain.
The structure of crystalline samples of inulin has
been examined by Marchessault and coworkers
who proposed a five-fold helix(4). Later studies
by André and co-workers using electron diffraction techniques on single crystals of inulin
indicated two antiparallel six-fold helices(5).
Storage and stability
FITC-inulin powder when stored in air-tight containers at ambient temperatures is stable for at
least 6 years. The stability of FITC-inulin will be
similar to that for FITC-dextran (see data-file).
Only at elevated pH (>9) and elevated temperatures is there a risk for hydrolysis of the thiocarbamoyl linkage. Like Ficoll however, the stability
at acidic pH is poor owing to the susceptibility of
the fructofuranose units to acid hydrolysis.
Toxicity
Inulin fractions exhibit no toxic symptoms when
tested orally or intravenously.
Biological Aspects and Applications
FITC-inulin has primarily been used for studying
glomerular filtration rate(GFR) in experimental
animals but has also been applied to investigate
factors affecting permeability of other tissues.
Measurements of the fluorescence provide
quantitative data on transport and permeability
of healthy and diseased tissues. Such studies
can be performed in real time by intravital
fluorescence microscopy. The technique offers
high sensitivity and concentrations down to 1
µg/ml can be detected in tissue fluids.

1. Permeability studies on the glomerular
membrane
The tubular fluid to plasma concentration ratio
was determined in rats following a bolus injection of FITC-inulin in the femoral vein(6). The
validity of the method as a measure of glomerular filtration was established by comparisons
with 51Cr-EDTA and [H3]-inulin. A thorough
investigation of the use of FITC-inulin for GFR
studies was presented by Fleck in 1999(7). The
rats were given 4mg/mL at a rate of 4 ml/100 g
bodyweight per hour via the tail vein or jugular
vein.
Dunn and coworkers found excellent correlation
between creatinine clearance (by 2 methods)
and FITC-inulin clearance in mice(8). Two procedures for using FITC-inulin for determining
GFR in mice have been described(9). Lorenz and
Gruenstein described a simple, non-radioactive
method for evaluation single nephron filtration rate using FITC-inulin(10). Fluid absorption
was determined using FITC-inulin in studies
on kidney tubules in mice(11). Renal function
and glucose transport in male and female mice
with diet induced type II diabetes mellitus was
studied using FITC-inulin(12). Single proximal
tubules and kidney opossum (KO) cells using
a FITC-inulin perfusate have been studied(13).
Several studies have used FITC-inulin as a fluid
phase endocytosis marker together with FITC-albumin as a receptor mediated endocytosis
marker in KO cells(14-15). The transport rate of
FITC-inulin was measured before and after Ca +
switch in kidney epithelial cells(16).
More recently, FITC-inulin has been used to assess the barrier function in a bioartificial kidney
device(17,18).
2. Permeability studies of other cells
Studies of permeability of intestinal epithelial cell monolayers with FITC-inulin have been
reported(19). Neunlist and coworkers have used
FITC-inulin and FITC-dextran to investigate the
permeability of intestinal epithelial cell monolayers(20). After 2-24 hpost-irradiation, the integrity
of colonic epithelial tight junctions (TJ), adherens
junctions (AJ), and the actin cytoskeleton was
assessed by immunofluorescence microscopy
using FITC-inulin(21). FITC-inulin has also been
valuable in studies of disruption of liver and gut
tissues(22).
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