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Therapy of inflammatory bowel
disease using new 5-ASA
compounds: An introduction

ULricH KLoTz, PHD

ABSTRACT: Strong evidence has been accumulating that mesalazine (5-
aminosalicylic acid, 5-ASA) represents the therapeutic moiety of the standard
drug sulphasalazine. Since the active metabolite avoids the toxic potential of
sulphapyridine, this perception has initiated new therapeutic approaches, for
example, two 5-ASA molecules have been coupled to form another prodrug
(olsalazine) which again depends on a proper cleavage of the azobond by bacteria
in the colon. A more direct way has been applied successfully by administering
5-ASA itself in special galenic formulation (suppositories, enemas, controlled release
preparatigas) to provide enough active material at the proposed sites of action in
the terminal ileum and/or colon. One major advantage of all 5-ASA compounds,
compared to sulphasalazine, is their 10-fold lower potential (incidence) for induc-
ing allergic reactions or causing intolerance. Aside from rare hypersensitivity reac-
tions, 5-ASA can cause nausea, vomiting, headache and gastrointestinal distur-
bancesin | to 5% of patients. However, the new azocompound olsalazine induced
diarrhea or loose stool in at least 10 to 15% of the treated patients which might
limit its use in inflammatory bowel disease (IBD). In conclusion, the ‘old’ metabo-
lite 5-ASA, in a ‘new’ design, offers an effective and very safe choice for the treat-
ment of IBD. Can J Gastroenterol 1989;3(2):82-84
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Les composés de 5-ASA et la thérapie de la maladie
inflammatoire de l'intestin: Une introduction

RESUME: Il semble de plus en plus probable que la mesalazine (acide amino-5
salicylique; 5-ASA) représente le pendant thérapeutique du médicament standard,
la sulphasalazine. Le fait que ce métabolite actif permette d'éviter la toxicité
potentielle de la sulphapyridine a donné lieu a de nouvelles approches thérapeu-
tiques, par exemple, deux molécules de 5-ASA ont été accouplées pour former
une autre prodrogue, l'olsalazine, qui dépend de nouveau de la division correcte
du lien exoique par les bactéries du colon. Une fagon plus directe de procéder a
éte appliquée avec succes; le 5-ASA est lui-méme administré dans une préparation
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I N THE PAST FEW YEARS STRONG EVI-
dence has been accumulating that 5-
aminosalicylic acid or mesalazine (5-
ASA) represents the therapeutic moi-
ety of the standard drug sulphasalazine
(1-3). Since the active metabolite, 5-ASA,
avoids the toxic potential of sulphapyri-
dine, this new perception has initiated
numerous studies whereby two differ-
ent approaches have emerged.

Imitating the azocompound sulphasa-
lazine, different and hopefully less toxic
carrier molecules than sulphapyridine
were attached via an azobond to 5-ASA
resulting in agents such as ipsalazide and
balsalazide. A more elegant development
appears to be polymeric 5-ASA or olsa-
lazine where the active compound is cou-
pled to an inert matrix or to itself, again
by azobonds. However, to become active,
all of these prodrugs depend on a proper
cleavage of the azobond by bacteria in
the colon (3,4). For this reason, clinical
efficacy can only be expected in colonic
disease.

A more direct way has been applied
successfully by administering 5-ASA
itself. Since this salicylate is absorbed to
a large extent in the stomach if adminis-
tered in its plain form, a special galenic
formulation had to be developed to pro-
vide enough active material at the pro-
posed sites of action (3,4). In the case of
ulcerative colitis and proctitis this goal
has been achieved by enemas and sup-
positories. In Crohn’s disease, where
parts of the small bowel are often in-
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‘galénique spéciale (suppositoires, lavements, préparations a largage contrdlé) pour
fournir assez de substances actives aux sites visés dans l'iléum terminal et/ou le
colon. Un des grands avantages de tous les composés a base de 5-ASA — comparés
‘ala sulphasalazine — c'est leur potentiel 10 fois moindre de produire des réactions
allergiques ou lintolérance. Mis a part de rares réactions hypersensibles, le 5-ASA
peut provoquer des vomissements, des céphalées et des troubles gastrointestinaux
(1 & 5% des patients). Néanmoins, le nouveau composé azoique olsalazine a
provoqué des diarrhées ou des selles molles chez au moins 10 a 15% des patients
traités, ce qui pourrait limiter son utilisation. En conclusion, l'ancien métabolite
5-ASA offre sous son nouveau design, un choix efficace et trés stir, de traitement

des maladies inflammatoires de l'intestin.

volved, the problem has been improved
by developing special oral preparations
with controlled slow release mechanisms

(1-3).

CHARACTERISTICS OF 5-ASA
COMPOUNDS

Table 1 summarizes some pharmaco-
kinetic data of those 3-ASA compounds
which are now available in different
countries for the oral treatment of inflam-
matory bowel disease (IBD). Whereas
Salofalk (Interfalk, Mont-Saint-Hilaire,
Quebec), Pentasa (Ferring A/S, Vanlose,
Denmark) and Asacol (Norwich-Earon,
Cambridge, Ontario) deliver 5-ASA
directly t8'the small and large bowel (5-9),
olsalazine delivers 5-ASA only to the
colon (10). The different release pattern
isaccomplished by variation in the coat-
ing and buffering system which is also
pH dependent. Plasma concentrations
of 5-ASA and its major acetylated metab-
olite are low because only part of the
active drug is absorbed which can also

be visualized from the low urinary recov-
ery, ranging from 20 to 50%. Consider-
able amounts of total 5-ASA can be
recovered from feces, indicating that suf-
ficient material is available for the sup-
posed local action (7-11). Recently, a cross-
over study using healthy volunteers
confirmed the well described disposition
pattern of the different 5-ASA com-
pounds (12).

TOXICOLOGICAL ASPECTS

During the past 10 years a sufficiently
higher number of patients has been
treated, mainly on a long term basis, with
the new 5-ASA compounds to establish
the toxic potential of this well known
metabolite. Compared to sulphasalazine,
all 5-ASA compounds offer one major
advantage: numerous crossover studies
have clearly demonstrated that 5-ASA
has about a 10-fold lower potential for
inducing allergic reactions or causing
intolerance (Table 2). In some rare cases,
as known from other salicylates, 5-ASA

TABLE 1
Biopharmaceutical and pharmacokinetic properties of oral 5-ASA compounds
Salofalk (7) Pentasa (8) Asacol (9) Olsalazine (10)
(patients) (volunteers) (patients) (volunteers)
Galenic Cellulose ether, Coating with Coating with Azocompound
formulation Eudragit L. ethyl cellulose Eudragit S
Na,CO, buffering
Release pH dependent pH dependent pH sensitive Bacterial
mechanism cleavage
Crnen (g/mL) 031015 111029 011097 011008
[Ac-5-ASA)
Urinary recovery 44% 53% 20% 16%
(1% 5-ASA/ (12% 5-ASA/
33% Ac-5-ASA) 41% Ac-5-ASA)
Fecalrecovery  35% 40% - 28%
(16% 5-ASA, (14% 5-ASA/ (21% 5-ASA/
19% Ac-5-ASA) 26% Ac-5-ASA) 7% Ac-5-ASA)
Fecal recovery (12)5% 5-ASA/ 9% 5-ASA/ 7% 5-ASA/ 13% 5-ASA/
(volunteers) 32% Ac-5-ASA 38% Ac-5-ASA 33% Ac-5-ASA 39% Ac-5-ASA

New 5-ASA compounds

TABLE 2

Incidence of intolerance or allergic
reactions to sulphasalazine and 5-ASA
in several crossover studies

Number of patients with
infolerance or allergic
reactions to
Sulfasalazine 5-ASA
(n=411) (n = 40) References

35 3 17

24 4 18

15 z 19

7 0 20

5 0 21

37 4 22

109 6 23

5 0 24

66 2 25

50 7 26

58 12 27

can cause allergic or pseudoallergic reac-
tions. However, in contrast to acetylsali-
cylic acid, 5-ASA does not affect platelet
aggregation (13, unpublished data). Sim-
ilarly, in contrast to sulphasalazine, there
are no fertility problems with 5-ASA in
males and all the numerous sulphapyri-
dine-induced side effects of sulphasala-
zine can be avoided by switching to
mesalazine (1-3).

Some subjective symptoms such as
nausea, vomiting, gastrointestinal distur-
bance or headache have been observed
in 1 to 5% of patients. These most likely
are caused by 5-ASA but might some-
times be due to the underlying disease.
However, in terms of gastrointestinal side
effects there isa clear difference between
5-ASA and olsalazine. Only the new
prodrug induces diarrhea or loose stools
in at least 10 to 15% of the treated patients
(14) which might limit its use in IBD.

Based on ratexperiments with excessive

TABLE 3

Hypotheses on the mode of action of

5-ASA

5-ASA inhibits nitrite stimulated butyrate
oxidation in epithelial cells from colon

5-A5A interferes with neutrophil functions

5-ASA (Ac-5-ASA) inhibits leukotriene-
synthesis

5-ASA is a potent scavenger of free oxygen
radicals
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intravenous dosing, a nephrotoxic poten-
tial of 5-ASA has been discussed. Care-
ful monitoring of kidney function has
failed to detect renal side effects in man
(15,16).

CONCLUSION
As has been outlined, there are many
similarities and some differences in the
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