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Clinical Pharmacology of Mesalazine

Abstract

Mesalazine (5-aminosalicylic acid) is a salicylate, is used to treat ulcerative colitis, and the oral daily dose of mesalazine is 2.4 
to 4.0 grams. The efficacy and safely of mesalazine, the treatment with mesalazine, and the trials conducted with mesalazine 
have been reviewed. Mesalazine is N-acetylated mainly by N-acetyltransferase type 1 whereas N-acetyltransferase type 2 has 
no major effect on the N-acetylation of mesalazine. The pharmacokinetic parameters of mesalazine and N-acetyl mesalazine 
have been measured in the serum of healthy volunteers following the oral administration of mesalazine and N-acetyl mesala-
zine is cleared from the serum more slowly than mesalazine. Mesalazine is an inducer of human CYP1A2, CYP2B6, CYP2C9, 
and CYP3A4. The pharmacokinetics of mesalazine have been studied in healthy volunteers following the oral administration 
of 1 gram of mesalazine after the 1st, 5th, and 7th dose and mesalazine is slowly absorbed and is rapidly eliminated. The serum 
peak concentration and the area under the concentration-time curve of mesalazine are similar after the 1st, 5th, and 7th dose 
suggesting that mesalazine does not accumulate in serum. The toxicity induced by mesalazine has been reviewed and mesala-
zine may induce hepatic, lung, and cardiac toxicity. The aim of this study is to review the efficacy and safely of mesalazine, the 
treatment with mesalazine, and the trials conducted with mesalazine. In addition, the metabolism and the pharmacokinetics of 
mesalazine and the toxicity induced by mesalazine have been reviewed.
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Introduction
Mesalazine (5-aminosalicylic acid) is a salicylate and is used to 
treat ulcerative colitis. In adults, the oral daily dose of mesala-
zine is 2.4 to 4.0 grams and mesalazine is slowly absorbed fol-
lowing oral administration. The mesalazine is partly absorbed 
from the stomach but mostly from the upper small intestine. 
The rate of absorption is determined by disintegration and 
dissolution-rates of the tablet administered, by the pH of the 
mucosa surface, and by gastric emptying time, and food delays 
the absorption of mesalazine. After absorption, mesalazine is 
distributed throughout most body tissues and transcellular flu-
ids. Mesalazine is N-acetylated in human liver and mesalazine 

Figure 1: Mesalazine molecular structure (molecular weight 
= 153.137 grams/mole).

induces the following cytochromes P-450: CYP1A2, CYP2B6, 
CYP2C9, and CYP3A4 [1].

Literature Search
The literature search was performed electronically using 
PubMed database as search engine and the following key 
words were used: “mesalazine efficacy, safely”, “mesalazine 
treatment”, “mesalazine trials”, “mesalazine metabolism”, 
“mesalazine pharmacokinetics”, and “mesalazine toxicity”. In 
addition, the book: Goodman@Gilman’s. The Pharmacologi-
cal basis of Therapeutics [1] has been consulted.

Results
Efficacy and safely of mesalazine
Four studies on the efficacy and safely of mesalazine have been 
reported. Mesalazine, administered at the daily dose of 2 to 4 
grams for 8 weeks, effectively and safely treated patients with 
ulcerative colitis [2]. The high-dose mesalazine (> 2.4 grams 
daily) was safe and well-tolerated as the low-dose of mesala-
zine (< 2.4 grams daily) for treatment of patients with ulcer-
ative colitis and the high-dose of mesalazine was not associat-
ed with greater risk of adverse-effects [3]. Long-term treatment 
with mesalazine, administered at the daily dose of 4 grams for 
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> 105 days, was more efficacious (P-value < 0.05) than the 
short-term treatment of mesalazine, administered at the daily 
dose of 4 grams for < 105 days, for treatment of patients with 
ulcerative colitis. Both long-term and short-term treatments of 
mesalazine were safe and well-tolerated [4]. It was compared 
the high-dose of 3 grams daily of mesalazine to the low-dose 
of 1.5 grams daily of mesalazine in treatment of patients with 
ulcerative colitis. The high-dose of mesalazine was more ef-
ficacious (P-value < 0.05) in preventing relapses of ulcerative 
colitis than the low-dose of mesalazine and the high-dose of 
mesalazine was safe and well-tolerated [5].

Treatment of patients with mesalazine
 Four studies on the treatment of patients with mesalazine have 
been reported. Mesalazine suppository, administered at the 
dose of 1 gram at bedtime and 0.5 grams twice-daily in the 
morning, effectively treated patients with ulcerative colitis [6]. 
Mesalazine, administered at the daily dose of 4 grams, is an 
effective and well-tolerated treatment of patients with mid-to-
moderate ulcerative colitis [7]. Mesalazine, administered at the 
daily dose of 2.4 grams, effectively treated patients with ulcer-
ative colitis [8]. A mesalazine dose of < 2 grams daily was used 
in 15.3% of patients, a dose of 2.0 to 2.9 grams daily was used 
in 35.0% of patients, a dose of 3.0 to 3.9 grams daily was used 
in 29.5% of patients, and a dose ≥ 4 grams daily was used in the 
remaining 20.2% of patients. Patients had ulcerative colitis and 
all doses of mesalazine were well-tolerated and treated patients 
with ulcerative colitis [9].

Trials conducted with mesalazine
Four trials conducted with mesalazine have been reported. A 
double-blind, multicentre, randomized trial was conducted in 
patients with ulcerative colitis who received either 1 gram of 
mesalazine tablet or 0.5 grams of mesalazine tablet and the pri-
mary efficacy variable was the clinical remission of ulcerative 
colitis at 8 weeks of therapy. The oral treatment with 1 gram 
of mesalazine tablet was well-tolerated without providing 
adverse-effects. The treatment with 0.5 grams of mesalazine 
tablet was non-inferior to the treatment 1 gram of mesalazine 
tablet, and mesalazine safely treated ulcerative colitis [10]. A 
randomized, clinical trial was conducted to assess the effec-
tiveness of mesalazine in improving symptoms of abdominal 
pain and in preventing diverticulitis in patients with symp-
tomatic uncomplicated diverticular disease. The trial enrolled 
1,021 patients: 526 patients (51.5%) received mesalazine and 
495 patients (48.5%) received placebo. Mesalazine relieved 
abdominal symptom more effectively (P-value < 0.05) than 
placebo and the incidence of diverticulitis was lower (P-value 
< 0.05) in patients who received mesalazine. Mesalazine was 
effective in relieving abdominal symptom and in the preven-

tion of diverticulitis in patients with symptomatic uncomplicat-
ed diverticular disease [11]. A randomized trial was conducted 
to compare the efficacy and tolerability of mesalazine adminis-
tered at the daily dose of 4.8 grams versus those of mesalazine 
administered at the daily dose of 2.4 grams in 112 patients with 
ulcerative colitis. Fifty-six patients (50.0%) received mesala-
zine at the daily dose of 4.8 grams and 56 patients (50.0%) 
received mesalazine at the daily dose of 2.4 grams, both treat-
ments lasted one year, and the patients had ulcerative colitis. At 
the end of treatment, the intention to treat analysis occurred in 
42 patients (75.0%) who received mesalazine at the daily dose 
of 4.8 grams and in 36 patients (64.2%) who received mesala-
zine at the daily dose of 2.4 grams (P-value = 0.300). The daily 
dose of 4.8 grams of mesalazine reduced the ulcerative colitis 
in 90.5% of patients and the daily dose of 2.4 grams of mesala-
zine reduced the ulcerative colitis in 50.0% of patients (P-value 
= 0.0095, Fisher’s exact rest). In patients with ulcerative colitis, 
the daily dose of 4.8 grams of mesalazine caused a reduction of 
ulcerative colitis in greater amounts than the daily dose of 2.4 
grams of mesalazine [12]. A randomized, controlled trial was 
conducted in 83 children, aged 4 to 18 years, with ulcerative 
colitis. Forty-three children (51.8%) received 1 gram of me-
salazine once-daily and 40 children (48.2%) received 1 gram 
of mesalazine twice-daily. There was no difference in median 
ulcerative colitis index score between children who received 
mesalazine once-daily and children who received mesalazine 
twice-daily (P-value = 0.480). Response to treatment was seen 
in 25 children (58.1%) who received mesalazine once-daily 
and in 25 children (62.5%) who received mesalazine twice-
daily (P-value = 0.780). Proportion of children with reduc-
tion of ulcerative colitis at 6 weeks of treatment was 30.0% of 
children who received mesalazine once-daily and was 40.0% 
of children who received mesalazine twice-daily (P-value = 
0.350). The rate of adverse-effects was similar in children who 
received mesalazine once-daily and in children who received 
mesalazine twice-daily. The reduction of ulcerative colitis was 
similar in both treatments of mesalazine and the remission of 
ulcerative colitis was achieved in 35.0% of children who re-
ceived mesalazine once-daily and twice-daily [13].

Metabolism of mesalazine
Lück et al. [14] observed that mesalazine undergoes extensive 
metabolism by N-acetylation in human liver. The N-acetyla-
tion of mesalazine is mostly performed by N-acetyltransferase 
type 1 whereas the N-acetyltransferase type 2 has no major 
effect on the N-acetylation of mesalazine. Hussain et al. [15] 
measured the pharmacokinetic parameters of mesalazine and 
N-acetyl mesalazine in the serum of 24 healthy volunteers aged 
18 to 36 years. Mesalazine was administered orally at the dose 
of 0.4 and 0.8 grams thrice-daily and at the dose of 1.2 and 

Dose of mesalazine
0.4 grams thrice-daily 1.2 grams once-daily 0.8 grams thrice-daily 2.4 grams once-daily
Area under the concentration-time curve 0-∞ (ng*h/ml)

Mesalazine 5.5 (3.8 – 43.3) 4.6 (1.0 – 21.1) 13.5 (4.0 – 38.6) 14.8 (3.5 – 37.1)
N-acetyl mesalazine 27.7 (13.3 – 63.8) 16.5 (7.1 – 38.0) 30.2 (15.7 – 53.9) 29.1 (6.1 – 47.9)
Serum trough concentration (ng/ml)
Mesalazine 0.1 (0.0 – 0.2) 0.1 (0.0 – 0.4) 0.2 (0.0 – 0.1) 0.2 (0.0 – 0.7)
N-acetyl mesalazine 0.6 (0.1 – 1.0) 0.4 (0.2 – 1.0) 0.7 (0.1 – 1.2) 0.5 (0.1 – 4.0)
Serum peak concentration (ng/ml)
Mesalazine 1.5 (0.7 – 8.6) 1.0 (0.9 – 4.5) 1.2 (0.5 – 7.0) 2.0 (0.1 – 4.0)
N-acetyl mesalazine 2.0 (1.4 – 8.7) 1.5 (0.5 – 3.9) 1.9 (1.0 – 5.5) 2.2 (0.5 – 4.4)

Table 1: Pharmacokinetic parameters of mesalazine and N-acetyl mesalazine which have been ob-
tained in the serum 24 healthy volunteers. Values are the median and (range), by Hussain et al. [15].
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Table 2: Pharmacokinetic parameters of mesalazine which have been obtained in the serum of 11 healthy 
volunteers who received mesalazine orally at the dose of 1 gram. Values are the mean+SD, by Cao et al. [17].

Parameter After 1st dose After 5th dose After 7th dose
Peak conc. (ng/ml) 1,007+369 1,319+457 1,123+352
Tmax (h) 7.01+2.90 4.47+2.16 6.46+3.45
T1/2 (h) 3.33+1.99 2.59+2.32 2.07+1.63
AUC (ng*h/ml) 9,608+3,533 1,197+3,371 1,0705+3,869
TBC/F (L/h) 118+57.2 NA NA
DV/F (L) 478+210 NA NA

2.4 grams once-daily. Table 1 summarizes the pharmacokinetic 
parameters of mesalazine and N-acetyl mesalazine which have 
been obtained in the serum of 24 healthy volunteers.

Table 1 shows that the area under the concentration-time curve 
of N-acetyl mesalazine is higher than that of mesalazine sug-
gesting that N-acetyl mesalazine accumulates in serum more 
extensively than mesalazine probably because N-acetyl me-
salazine is cleared more slowly than mesalazine. The serum 
trough and peak concentrations of N-acetyl mesalazine are 
only a little higher than those of mesalazine. Kim et al. [16] 
observed that mesalazine induces human CYP1A2, CYP2B6, 
CYP2C9, and CYP3A4.

Pharmacokinetics of mesalazine
Cao et al. [17] studied the pharmacokinetics of mesalazine in 
the serum of 11 healthy volunteers, aged 27.6+2.6 years and 
with a body-mass-index of 21.8+1.4 kg/m2, who received 
mesalazine orally at the dose of 1 gram. The pharmacokinetic 
parameters of mesalazine were measured after the 1st, 5th, 
and 7th. Table 2 summarizes the pharmacokinetic parameters 
of mesalazine which have been obtained in the serum of 11 
healthy volunteers who received mesalazine orally at the dose 
of 1 gram. The pharmacokinetic parameters were assessed af-
ter the 1st, 5th, and 7th dose of mesalazine.

Table 2 shows that mesalazine is slowly absorbed following 
oral administration as the time to reach the peak concentra-
tion ranges from 4.47 to 7.01 hours and mesalazine is rapidly 
eliminated as the elimination half-life ranges from 2.07 and 
3.33 hours. The peak concentration and the area under the 
concentration-time curve of mesalazine measured after the 1st, 
5th, and 7th dose are similar suggesting that mesalazine does 
not accumulate in serum.

Toxicity induced by mesalazine
The toxicity induced by mesalazine has been reported in eight 
studies. A 51-year-old woman with ulcerative colitis was treat-
ed with mesalazine and two weeks after the start of treatment 
she presented severe liver cholestatic injury [18]. A 57-year-
old woman with ulcerative colitis was treated with mesalazine 
and she developed worsening respiratory distress and cough 
[19]. A 75-year-old woman with ulcerative colitis took mesala-
zine over a period of 2 years and 8 months and she presented 
a progressive shortness of breath [20]. A 56-year-old woman 
took mesalazine for ulcerative colitis and she had an elevated 
eosinophil count in the peripheral blood and in the bronchoal-
veolar lavage fluid [21]. A 32-year-old man with ulcerative 
colitis was treated with mesalazine and he had myocarditis and 
the diagnosis of myocarditis was confirmed with cardiac mag-
netic resonance imaging [22]. A 79-year-old man had ulcer-
ative colitis and was treated with mesalazine and he developed 

Tmax = time to reach the peak concentration. T1/2 = elimination half-life. AUC = area under the concentration-
time curve. TBC = total body clearance. DV = distribution volume. F = bioavailability. NA = not available.

potentially life-threatening cardiac injury [23]. A 20-year-old 
man took 14.5 grams of mesalazine rectally and orally for sui-
cide purpose and a diffuse hyperaemia and oedema was ob-
served [24]. A 24-year-old woman with ulcerative colitis was 
treated with mesalazine at the daily dose of 3 grams and she 
developed chest pain and dyspnoea [25].

Discussion
Mesalazine (5-aminosalicylic acid) is a salicylate and is used 
to treat ulcerative colitis. In adults, the oral daily dose of me-
salazine is 2.4 to 4.0 grams and mesalazine is slowly absorbed 
following oral administration [1]. The efficacy and safely of 
mesalazine have been reviewed. Mesalazine, administered at 
the daily dose of 2 to 4 grams for 8 weeks, effectively and safe-
ly treats patients with ulcerative colitis [2], the high-dose of 
mesalazine (> 2.4 grams daily) is safe and well-tolerated as the 
low-dose of mesalazine (< 2.4 grams daily) for treatment of pa-
tients with ulcerative colitis and the high-dose of mesalazine is 
not associated with greater risk of adverse-effects [3], the long-
term treatment with mesalazine, administered at the daily dose 
of 4 grams for > 105 days, is more efficacious (P-value < 0.05) 
than the short-term treatment of mesalazine, administered at 
the daily dose of 4 grams for < 105 days, for treatment of pa-
tients with ulcerative colitis and both treatments are safe and 
well-tolerated [4], and the high-dose of 3 grams of mesalazine 
is more efficacious (P-value < 0.05) that the low-dose of 1.5 
grams of mesalazine in preventing relapses of ulcerative colitis 
and the high-dose of mesalazine is safe and well-tolerated [5]. 

These results indicate that mesalazine is efficacy and safe in 
treatment of patients with ulcerative colitis. The treatment of 
patients with mesalazine has been reviewed. Mesalazine sup-
pository, administered at the dose of 1 gram at bedtime and 
0.5 grams twice-daily in the morning, effectively treated pa-
tients with ulcerative colitis [6], mesalazine, administered at 
the daily dose of 4 grams, is an effective and well-tolerated 
treatment of patients with mild-to-moderate ulcerative colitis 
[7], mesalazine, administered at the daily dose of 2.4 grams, 
effectively treats patients with ulcerative colitis [8], and me-
salazine, administered at different doses, effectively treats pa-
tients with ulcerative colitis and different doses of mesalazine 
are well-tolerated [9]. 

These results indicate that mesalazine, administered at dif-
ferent doses, effectively treats patients with ulcerative colitis. 
The trials conducted with mesalazine have been reviewed. A 
double-blind, multicentre, randomized trial was conducted in 
patients with ulcerative colitis who received either 1 gram of 
mesalazine tablet or 0.5 grams of mesalazine tablet. One gram 
of mesalazine tablet effectively treats patients with ulcerative 
colitis without providing adverse-effects. The treatment with 
0.5 grams of mesalazine tablet is not inferior to the treatment 
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Conclusion
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the oral daily dose of mesalazine is 2.4 to 4.0 grams. The ef-
ficacy and safely of mesalazine, the treatment of patients with 
mesalazine, and the trials conducted with mesalazine have been 
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zine is rapidly eliminated as the elimination half-life of mesala-
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