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Oroileal transit of slow release 5-aminosalicylic acid
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Abstract
The predominant active anti-inflammatory
moiety in chronic inflammatory bowel disease
is 5-aminosalicylic acid (5-ASA). As unpro-
tected 5-ASA is rapidly absorbed in the upper
gastrointestinal tract several slow release
preparations have been developed to permit
passage of5-ASA to the lower small bowel and
to the colon. To investigate luminal kinetics
and extent ofthe release of5-ASA intraluminal
concentrations and loads of this compound
together with that of its main metabolite acetyl-
5-aminosalicylic acid (ac-5-ASA) were studied,
over 15 hours after giving the slow release
preparation Salofalk at a dose of 500 mg orally
together with a test meal. Plasma concentra-
tions and urinary excretion were also mea-
sured. Six healthy volunteers swallowed an 11
lumen oroileal tube, which allowed marker
perfusion, aspiration of luminal content from
the duodenum, mid-jejunum, and ileum, and
recording of intestinal motility. Emptying of
5-ASA into the duodenum started after empty-
ing ofthe meal, together with the first phase III
of interdigestive motility. Mean luminal con-
centrations of 5-ASA and ac-5-ASA increased
continuously from duodenum (both: 15 to
30 [ig/ml) to ileum (60 to 110 tg/ml and 80 to
150 tg/ml respectively) over three hours and
decreased over the next three hours. During 10
hours after eating, 30% ofthe total dose passed
the ileum in solution and another 10% were
excreted in urine. Thus about 60% reached the
colon unreleased from tablets and another 30%
were in solution. The ratio of 5-ASA and ac-5-
ASA in solution was about 1:1 in the duodenum
and 1:1-5 to 1:2 in the more distal small
intestine. The data suggest that the large
quantities of intraluminal ac-5-ASA are
generated in the intestinal mucosa and reach
the lumen by back diffusion. The results show
that most of the 5-ASA from this slow release
preparation is delivered into the colon, which
explains its effectiveness in ulcerative colitis.
The considerable luminal concentrations
already present in the distal ileum might justify
therapeutic trials in Crohn's disease.
(Gut 1993; 34: 669-675)

After giving salazosulphapyridine (SASP) by
mouth it is split into 5-aminosalicylic acid
(5-ASA) and sulphapyridine by bacteria in the
colon. The active moiety to inhibit the inflam-
mation in chronic inflammatory bowel disease
has been shown to be 5-ASA.' On the other
hand, sulphapyridine, used as a carrier molecule
for SASP, is responsible for most of the side
effects of this compound. Therefore adminis-
tration of 5-ASA alone seems attractive as a
treatment of inflammatory bowel disease.
Administration of 5-ASA to the distal intestine

is difficult, however, because of its rapid absorp-
tion in the stomach and proximal small bowel;
the compound is then acetylated and excreted in
urine."
To overcome this problem, different galenic

5-ASA (mesalazine, mesalamine) preparations
have been developed with the aim of slower
release of the substance into the gut lumen,
which should permit major delivery of 5-ASA to
the ileum and the colon: coating with Eudragit S
(Asacol) or Eudragit L in combination with
sodium carbonate/glycine buffering (Salofalk,
Claversal), microgranules coated with ethyl-
cellulose (Pentasa). With another approach, two
molecules of 5-ASA are coupled (Dipentum) and
released on bacterial cleavage in the colon.
Luminal liberation of 5-ASA from these various
preparations has been investigated in several
studies, generally by measuring urinary or faecal
excretion, or plasma appearance and disappear-
ance rates of 5-ASA and its main metabolite
acetyl-5-ASA (ac-5-ASA), to estimate kinetics
and extent of its intraluminal release.3 Other
approaches included radiographic tracings of a
barium sulphate marker,3 8 scintigraphic tracings
of indium-ill released from an Eudragit L
coated tablet,9 or the recovery of 5-ASA from the
ileostomy effluent of patients.'°0
Thus our understanding of the luminal fate

of 5-ASA is largely based on indirect estima-
tions.'2 14 Although it is assumed that liberation
of 5-ASA from slow release preparations
gradually increases during transit through the
small intestine, and although intraluminal con-
centrations of 5-ASA are of importance for its
therapeutic effects, the passage of 5-ASA has not
been studied by direct analysis of the luminal
contents from different levels of the small
intestine.
The aims of this study were to determine the

release of 5-ASA and the generation of its main
metabolite, ac-5-ASA, from the slow release
preparation Salofalk given as a single oral dose
with a defined meal into the duodenum, mid-
jejunum, and terminal ileum in healthy humans
by direct, intraluminal measurements.

Subjects and methods

SUBJECTS
After giving informed consent, six healthy
volunteers (men aged 25-35 years) participated
in the study. The protocol was approved by the
institution's ethics committee.

GASTROINTESTINAL TUBES
After an overnight fast, subjects were intubated
with an 11 lumen polyvinyl oroileal tube that was
placed with its tip in the distal ileum (240 to
250 cm from the mouth). In this position,
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aspiration ports were in the duodenum (5 to
10 cm proximal to the ligament of Treitz), the
mid-jejunum (90 to 100 cm from the pylorus),
and the distal ileum (150 to 160 cm from the
pylorus). Ports for perfusion of non-absorbed
marker and test solutions were at the papilla of
Vater. Four additional catheters were perfused
with deionised water and served as intestinal
pressure recording ports; they were located
about 10, 40, 70, and 130 cm from the pylorus.
Before the start and after the end of the study,
tube position was verified by fluoroscopy.

EXPERIMENTAL PROTOCOL
After the tube had reached its correct position,
continuous duodenal perfusion (3 ml/min) of
polyethylene glycol 4000 (PEG; 15 mg/ml; pH
7 0) as a luminal dilution marker and continuous
recording of intestinal motility was begun. After
an equilibration time ofthree hours, studies were
started.

All subjects ingested a standardised semi-
liquid 300 ml test meal (138 mg/ml starch; 34 mg/
ml triglycerides; 38 mg/ml sodium caseinate) (a
gift from Dr Kessler, Fresenius AG, Oberursel,
Germany) within 15 minutes. The test meal
contained 100 pg/ml of phenolsulphonphtha-
leine (PSP) as a marker to assess emptying of the
meal from the stomach and its transit through
the small intestine. Together with the meal,
subjects swallowed 500 mg of 5-ASA (Salofalk,
250 mg tablets; a gift from Dr Falk, Pharma
GmbH, Freiburg, Germany).
From 30 minutes before up to 15 hours after

the meal, 2 to 3 ml aliquots of intraluminal
contents were aspirated by hand from each
aspiration site at 15 minute intervals and col-
lected into vials that were immersed in ice; when
the collectable volume was <1 ml within the
15 minute period, two consecutive samples
were pooled to represent a 30 minute aliquot.
To ensure rapid removal of fresh intraluminal
samples, the tube to each site was flushed with a
volume of air equal to its dead space (duodenal=
3 ml, jejunal=4 ml, ileal=5 ml) immediately
before and after intestinal juice was aspirated.
Venous blood samples were drawn at 30 minute
intervals and urine was collected at two hour
intervals for 14 hours.

ANALYSES AND CALCULATIONS
Gastrointestinal motility was recorded with a low
compliance perfusion system (Sensormedics,
Essen, Germany) and analysed as described
previously.'516 The 5-ASA and ac-5-ASA were
measured in intestinal samples, plasma, and
urine by high performance liquid chromato-
graphy.718 Concentrations of PEG and PSP and
pH were measured and after correction for the
amounts removed proximally, were used to
calculate intraluminal volume flow rates and
delivery rates of 5-ASA and PSP to intestinal
sites as described earlier.'l22 Briefly, the per-
fusion marker was used to compute luminal
volume flow rates for each site during each
aspiration interval. The 5-ASA and ac-5-ASA
delivery rates were calculated at each site from
the concentration in the aspirated aliquot sample
and the volume flow rate associated with the
same sample.
The digestive period was defined as the time

between the ingestion of the test meal and
occurrence of the first phase III motility in the
duodenum; the remainder of the study was
defined as the interdigestive period. Gastric
emptying time after a meal was defined as the
interval between start of the ingestion meal and
cumulative delivery of>90% of the meal marker
PSP to the duodenal aspiration site, as described
earlier.23 Time intervals between duodenal,
jejunal, and ileal delivery of 50% of cumulative
PSP recovered were used to calculate duodeno-
jejuno-ileal transit times. Cumulative 5-ASA
delivery to each aspiration site was defined as the
cumulative amount released at this site corrected
for cumulative PSP recovery and for the amount
of chyme removed proximally. Data are
expressed as mean (SD) values unless indicated
otherwise.

Results

MOTILITY, GASTRIC EMPTYING, AND SMALL
INTESTINAL TRANSIT OF TEST MEAL
Ingestion of the test meal induced a fed motility
pattern in all subjects that was terminated by an
interdigestive duodenal phase III activity front
after 182 to 295 minutes (Fig 1). Cumulative
delivery of 90% of the meal marker to the

A

Figure 1: (A) Intervals
between ingestion ofthe test
meal (0 minutes) and 90%
cumulative duodenal
delivery ofmeal marker
(90% emptying; top bar),
occurrence ofthefirst
duodenal phase III (middle
bar) andfirst detection of
5-aminosalicylic acid in
duodenal samples (bottom
bar). Mean (SD) values of
n=6. (B) Correlation of
intervals between eating
meal andfirst duodenal
phase III motility and
first appearance of5-
aminosalicylic acid in
duodenal samples (p<0-05).
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Duodenum meal (Fig 2) and release of 5-ASA occurred
exclusively in the interdigestive period. The

acid cumulative quantity of 5-ASA in solution in
)honphthalein intestinal fluid at the duodenal aspiration site

over the entire study period was 1-5% ofthe dose
administered; cumulative duodenal occurrence
of ac-5-ASA was 14% (Table I). Cumulative
values of dissolved 5-ASA and ac-5-ASA in the
jejunum were 5 7% and 1F7% respectively, and
in the ileum 12-7% and 17-9% respectively
(Table 1).

LUMINAL CONCENTRATIONS OF 5-ASA AND

,0 AC-5-ASA
Luminal concentrations of 5-ASA increased
continuously between proximal and distal

01 i aspiration sites within each subject (p<0 01).
In the duodenum, concentrations of 5-ASA and

0 $ 1019 0001090-96w_ac-5-ASA were in the same range, but at the two
Ileum

distal aspiration sites ac-5-ASA concentrations
It lleum tended to be higher than 5-ASA concentrations:

o1 For one to two hours, mean intraduodenal
concentrations either compound were 15 to

o0 30 Fg/ml. By contrast, mean intrajejunal con-
centrations of 5-ASA were 30 to 70 [ig/ml, and of0° 1 ac-5-ASA 50 to 130 [ig/ml; mean intraileal

>0 t )6, r , , concentrations of 5-ASA were 60 to 110 .tg/ml,]wx_;10 _i and of ac-5-ASA 80 to 150 [tg/ml; however,
there were large interindividual variations

0 1 2 3 4 5 6 7 8 9 10 (Fig 3).
Time after meal (h) Peak concentrations of 5-ASA and ac-5-ASATi2: Deliveryal (h)

at the duodenal aspiration site were found after2- Delivery to
num, jejunum, and mean intervals of 6-2 (0 4) hours and 6-3 (0 4)
ofthe meal marker duodenal aspiration site, which served as an hours after the meal, at the jejunal sites after 6-6
tsulphonphthalein estimate of gastric emptying of 90% of the meal, (04) hours and 6 8 (0 3) hours, and at the ileal
alaselifc aidfr was exceeded after about three and a half hours site after 7 4 (0 3) hours and 7-5 (0 3) hours,
lk tablets given with a (Figs 1 and 2). Thus at the time of the first respectively (Fig 2).

duodenal phase III motility, 96-6 (SD 1 8)% of
the meal marker had left the stomach. Within
this period, no 5-ASA or ac-5-ASA was detected
in the small intestinal lumen, blood or urine.
Small intestinal (duodenoileal) transit time ofthe
meal marker was 169 (47) minutes and composed
ofduodenojejunal and jejunoileal transit times of
47 (10) minutes and 122 (51) minutes, respec-
tively (Fig 2).

INTRALUMINAL PH
During the digestive period, mean luminal pH
was 6 25 (0 13) in the duodenum, 6-95 (0-12) in
the jejunum, and 7T64 (0d16) in the ileum.
During the subsequent interdigestive period,
mean pH was 6 31 (018) in the duodenum, 7 08
(0-18) in the jejunum, and 7-81 (0-12) in the
ileum.

5-ASA AND AC-5-ASA IN PLASMA AND URINE
First appearance and the first peak concentration
of 5-ASA in the plasma were recorded after a

mean interval of four hours and 6 5 (0-2) hours
after the meal respectively, and thus paralleled
delivery to the duodenum (Fig 3). Up to the end
of the seventh postprandial hour, plasma ac-5-
ASA and 5-ASA concentrations were similar.
By contrast, over the subsequent two hours,
plasma 5-ASA concentrations decreased, but
ac-5-ASA concentrations increased further and
exhibited two distinct, separate peaks, the first
after 6-9 (0 2) hours, the second after 8-6 (0-3)
hours (Fig 3). Thus the first plasma peak after
6-9 hours occurred during major release of
5-ASA and formation of ac-5-ASA in the distal

DELIVERY OF 5-ASA AND AC-5-ASA TO INTESTINAL
SITES
During the digestive period, no 5-ASA was

detected in intestinal samples. Measurable
quantities were present in duodenal aspirates
after 180 to 330 minutes after the meal - that is,
in the samples during or immediately after the
first duodenal phase III motor pattern (Figs 1

and 2). Thus gastroduodenal delivery and
duodenoileal transit of 5-ASA and Salofalk
tablets were dissociated from those of the test

TABLE I Cumulative load of5-aminosalicylic acid (5-ASA)
and Acetyl-5-ASA (ac-5-ASA) released during transit
through small intestine and delivered to duodenal, jejunal, and
ileal aspiration sites, and excreted in urine, during 10 hours
after ingestion of500 mg of5-ASA as 250 mg Salofalk tablets
(mean (SD) values ofn=6).

5-ASA Ac-5-ASA

(mg) (% dose) (mg) (% dose)

Duodenum 7 5 (3-2) 1-5 6-9 (1 4) 1-4
Jejunum 28-3 (7 2) 5 7 58 7(11 5) 11-7
Ileum 635 (20 2) 12 7 893 (26 5) 17 9
Urine 1 0 (0 5) 0-2 36 5 (17 5) 7 3
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The main site of inflammation in extended
ulcerative colitis is the colon up to the caecal
region and in Crohn's disease the distal ileum
and proximal part of the colon, the ileum being
involved in 75%.24 Oral plain 5-ASA is rapidly
absorbed in the upper intestine2 -4; therefore, the
galenics of an oral 5-ASA preparation have to be
modified to deliver sufficient quantities of5-ASA
to the lower small bowel and colon. In Crohn's
ileitis, slow delivery of 5-ASA from a slow release
preparation has a theoretical advantage over
other galenic approaches because it may liberate

T sufficient quantities of the compound already in
the ileum. The fate of a slow release preparation
in the small intestinal lumen is determined by
gastric emptying and small intestinal transit,
intraluminal pH, and the specific coating of the
tablet. We studied a preparation that contained
5-ASA in a sodium carbonate-glycine buffering
mixture and an acid resistant coating ofan acrylic
based resin (Eudragit L 100, Salofalk, identical
with Claversal). This coating disintegrates and
releases 5-ASA at and above pH 6-0, the prevail-
ing pH in the mid and lower small intestine and
colon.
Our findings suggest that 5-ASA was not

emptied from the stomach with the test meal, but
with the first phase III motor complex of the
subsequent interdigestive period. Because only
particles of < 1-2 mm are emptied in the
prandial period, this suggests that no intragastric
disintegration of tablets occurred. These find-
ings are in agreement with data by Hardy et al
who used indium-Ill-labelled 5-ASA containing
tablets covered by an Eudragit L film (Claversal
=Salofalk) which were emptied from the
stomach after four hours when taken with a
meal, and after less than one hour when taken in
the fasting state.9 Meyer et al have shown that

7 8 9 10 particles larger than 3 mm are retained in the
eal (h) stomach and emptied postprandially." This

point has been further established by Ewe et al 26
who showed that larger particles are retained in

he second peak after the major the stomach irrespective of the composition of
8 6 hours had passed into the the meal (liquid or solid). Not only gastric

emptying, but also small intestinal transit of the
unts of 5-ASA were excreted in test meal and the tablets together with released
)f 5-ASA dose). About 7-3% of 5-ASA are thoroughly dissociated. This suggests
dose were recovered as ac-5- that even when ingested with a meal, 5-ASA
postprandial hours (Table I). from the tablets may not mix with, or adsorb

to, meal components. To avoid discontinuous
release of 5-ASA in the gut with several meals
over the day, the practical consequence therefore

w that 5-ASA tablets with acid should be to take the tablets about half an hour
(Salofalk tablets) given with a before a meal in the fasting state. Release of
d into the small intestine not 5-ASA into the lumen began in the duodenum at
ive period, but with the begin- pH 6 to 7 and increased significantly during
Nquent interdigestive phase III small intestinal transit of the tablets, suggesting
)uring small intestinal transit, progressive release due to increasing perme-
Lcentrations of 5-ASA and its ability of the coating. Disintegration of the
ac-5-ASA, gradually increase; coating was likely further accelerated by gradu-
tion site more than 30% of the ally increasing pH between the duodenal and the
n released from the preparation ileal aspiration site, with a prevailing pH of >7
umen and could be determined in the distal lumen. An elegant measurement of
or ac-5-ASA. Concentrations the pH-profile in the small and large bowel was

plasma parallel those in the published by Evans et al, with a radiotelemetry
ntestine, whereas plasma ac-5- capsule.27 These data show a mean pH of 6 6
ir later and correspond more to (0 5) in the proximal small bowel and of 7-5 (0 4)
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in the terminal ileum. Our direct pH measure-
ments in the intestinal fluids are in good agree-
ment with these data. It is interesting that Evans
et al found a decrease of the pH to 6 4 (0 4) in the
coecal region with a final mean pH of 7 0 (0 7) in
the left colon. These values would mean that a
continuous release of 5-ASA from the tablets can
take place also in the colon. Our data suggest that
the ileal mucosa was exposed to free 5-ASA
concentrations of >50 ,ug/ml for two hours,
whereas concentrations and duration ofexposure
were lower at proximal intestinal sites.
From the first appearance of 5-ASA in the

duodenum, ac-5-ASA was also present in the
intestinal fluid. The ratio of 5-ASA to ac-5-ASA
was about 1 :1 in the duodenum, and 1:1 5 to 1:2
in the distal small intestine. This may be true
only for the low dose used in this study. Because
acetylation of 5-ASA by intestinal mucosal
acetyltransferase follows a saturation kinetic,12
the 5-ASA to ac-5-ASA ratio might increase after
higher doses of 5-ASA."° Mardini et al12 have
reported a proportion of 5-ASA to ac-5-ASA in
the colon lumen of 2-4. This might reflect the
finding that the absorption rate of5-ASA is lower
in the colon than in the small bowel."9

Initially, concentrations of 5-ASA and ac-5-
ASA in the plasma were similar, and their
kinetics paralleled those in the duodenal and
jejunal lumen. This suggests rapid absorption in
the proximal part ofthe small intestine and rapid
metabolism that likely occurs in part pre-
systemically. Peak concentrations of 5-ASA were
lower and reached earlier than those of ac-5-
ASA. Thereafter concentrations of the meta-
bolite were considerably higher than those of the
parent drug due to the slower elimination of the
metabolite."3 After a single oral dose of the same
preparation similar mean concentration profiles
as measured in our study were found both in
healthy subjects and in patients with inflam-
matory bowel disease30"3 in another study
initially higher concentrations of the metabolite
were reported.3' Considerable interindividual
variations in the disposition of 5-ASA have been
shown during pharmacokinetic studies with
5-ASA.
The cumulative amount of 5-ASA and ac-5-

ASA that was excreted in the urine within 10
hours (that is six to seven hours after the start of
5-ASA emptying into the duodenum) was < 10%
ofthe total dose. This value is within the range of
other studies; it represents an underestimation
because 5-ASA and especially the slowly elimi-
nated ac-5-ASA can be detected in the urine up
to 96 hours.4 In this study, Rijk et al reported a

urinary excretion of about 10% within the first
eight hours, 20% within 24 hours, and 34%
within 96 hours.4 In combination, these findings
suggest that up to one third of an oral dose of
5-ASA is excreted in urine, and that absorption
of the major portion occurs not during small
intestinal transit but in the colon.
We found a total ileal cumulative load of

5-ASA and ac-5-ASA of about 30% of the oral
dose, and an early urinary excretion of <10%.
Thus our data suggest that about 60% ofthe dose
should have reached the colonic lumen still in
tablets and another 15% as solubilised 5-ASA
(Table II). Our data were obtained from healthy

volunteers. In active inflammatory bowel disease
the transit through the small bowel was found to
be not different from the healthy state,930 but the
authors had studied only patients with Crohn's
disease without a stricture and with ulcerative
colitis. It is possible that the transit through the
small bowel is changed with the presence of
strictures and that tablets could be retained by
strictures that could change the pattern of5-ASA
release in the small bowel. In ulcerative colitis it
was shown by Rao et al3 that transit in the small
intestine may be slower than normal. This would
mean that more 5-ASA would be acetylated and
absorbed before colonic arrival.34 Based on in-
direct estimates, a colonic availability of 66% has
been proposed by Rijk et a14; the same group
has also measured fecal excretion, which was
reported to be 37% of the total dose in 96 hours;
only 5% was present as 5-ASA and 31% as ac-5-
ASA. Measurements of faecal contents may be
difficult to interpret, however, because 5-ASA
might be degraded by colonic bacteria to ac-5-
ASA35 and to unknown products.4

It has been shown that 5-ASA is the active
anti-inflammatory moiety in chronic inflam-
matory bowel disease, whereas the acetylated
metabolite seems inactive.3637 The uptake of
5-ASA in colonic cell preparations occurs rapidly
and is equivalent to the production of ac-5-ASA
by the cells, whereas the uptake of acetylated
5-ASA is slower.3 38 Not all 5-ASA penetrating
the intestinal mucosa is acetylated, however,
because our data confirm that a small portion
also enters the systemic blood without prior
acetylation.

Intestinal acetylation of 5-ASA occurs rapidly
within the intestinal mucosa7 39 whereas no
acetylation was found during incubation in
human duodenal, jejunal, and ileal juice (our
own unpublished observations); this suggests
that intraluminal acetylation does not play a
major part in the generation ofintraluminal ac-5-
ASA in the small intestine. In the colon, the
colonic mucosa is also the major site of acetyla-
tion of 5-ASA. "7 Allgayer et all7 showed that the
colonic mucosa acetylates 370 (20) nmol/g wet
weight of tissue per minute. In comparison the
acetylation in faecal samples by bacteria was
lower (13-0 (3-0) nmol/g). Nevertheless, this
means that the luminal colonic content also
contributes to the inactivation of 5-ASA.
Another factor that influences the availability of
5-ASA to the mucosa in ulcerative colitis is the
finding that different 5-ASA preparations show a
considerable variation in colonic 5-ASA concen-
trations.35 Almost double intraluminal concen-
trations were found with olsalazine compared

TABLE II Overall calculation ofthefate of5-ASA
swallowed in a slow release tablet (Salofalk).

5-ASA+ac-5-ASA

Swallowed in tablet 100%
Solubilised in ileum 30%
Excreted in urine 10%
Unreleased in ileum 60%
After 8 to 10 h All substance has left the small bowel
Entered into the colon 60% unreleased in tablet

30% in solution (about 15% as 5-ASA;
about 15% as ac-5-ASA)

Totally into the colon 90% of the given dose, 75% as 5-ASA
By 8 to 10 h 10% excreted in urine

673

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://gut.bm

j.com
/

G
ut: first published as 10.1136/gut.34.5.669 on 1 M

ay 1993. D
ow

nloaded from
 

http://gut.bmj.com/


674 Goebell, Klotz, Nehlsen, Layer

with equimolar doses of Pentasa and Salofalk.
For a positive effect of5-ASA in ulcerative colitis
the concentration in the colonic lumen should be
high enough to build up a gradient for absorption
into the mucosa. So higher doses of slow release
preparations than olsalazine are needed
theoretically for therapeutic use in ulcerative
colitis. There is no evidence for major entero-
biliary recirculation and biliary resecretion of
acetyl-5-ASA,40 as assessed from kinetics of
luminal concentrations at all intestinal aspiration
sites as well as in plasma. Thus the considerable
intraluminal quantities of ac-5-ASA suggest that
5-ASA may have entered the intestinal mucosa
and, after acetylation, have partly back diffused
into the lumen. As most of the 5-ASA entering
the mucosal cell is acetylated, it seems conceiv-
able that its anti-inflammatory action within the
tissue occurs before the acetylation step. We
therefore speculate that in the small bowel the
intraluminal ac-5-ASA represents the portion
that already may have exerted anti-inflammatory
action within the tissue and that the free intra-
luminal 5-ASA represents the portion that has
not yet penetrated into the mucosa. Thus it may
be misleading to assess the anti-inflammatory
potential of 5-ASA based only on its intra-
luminally available free concentration.

In conclusion this study shows, by direct
luminal measurements, that in healthy subjects
delayed release of 5-ASA from Salofalk tablets
occurs with its major release into the colon.
Although the kinetics of this single dose study
may differ from those present in patients with
chronic treatment, these data might explain the
effectiveness of 5-ASA in acute phase and main-
tenance treatment of ulcerative colitis.4142 Yet
the considerable release to the ileal lumen may
warrant a trial of its use in Crohn's ileitis. One
such trial has been published with promising
results in maintaining remission of inactive
Crohn's disease.43 This has to be proved in
further studies. Evidence is still needed from
studies that it also works in active Crohn's
disease.
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