
Retrograde colonic spread of a new mesalazine rectal enema
in patients with distal ulcerative colitis

P. GIONCHETTI*, A. VENTURI*, F. RIZZELLO*, C. CORBELLI  , S. FANTI  , M. FERRETTI*,

S.BOSCHIà , M. MIGLIOLI* & M. CAMPIERI*

*Clinica Medica e Gastroenterologia, Policlinico S. Orsola, UniversitaÁ di Bologna, Italy;  Servizio di Medicina Nucleare,

Ospedale S. Orsola, UniversitaÁ di Bologna, Italy; and àServizio di Farmacologia Clinica, Policlinico S. Orsola,

UniversitaÁ di Bologna, Italy

Accepted for publication 9 February 1997

INTRODUCTION

In recent years rectal administration of mesalazine has

become an established treatment for distal ulcerative

colitis. In fact this approach has been designed in order

to ensure high local concentrations of mesalazine to the

in¯amed mucosa, minimizing systemic effects.1±3

Mesalazine solution or foam enemas and suppositories

are commercially available and widely used for the

treatment of patients with proctosigmoiditis or distal

ulcerative colitis and proctitis, respectively.4±9

Available data about retrograde spread in the colon

show that suppositories have a limited spread in the

rectum and distal sigmoid colon10 while enema solu-

tions have a greater spreading capacity, even though

highly variable.11, 12

In addition, administration of enema solutions has

some disadvantages due to problems with retention,

which may interfere negatively with compliance to the

topical treatment.9

Colonic mesalazine foams provide a rapid and ho-

mogeneous distribution in the colon.13, 14 They differ

SUMMARY

Background: Rectal treatment with mesalazine enemas is

the ®rst-line therapy for distal ulcerative colitis. In order

to improve the bene®ts of rectal therapy, a new 60 mL

5-ASA rectal gel enema preparation has been developed

using a device which excludes direct contact of the inert

propellant gas with the active drug. The purpose of the

present study was to assess by scintigraphy the colonic

distribution of this new mesalazine rectal gel enema.

Methods: Twelve patients with active ulcerative colitis

were administered 4 g of the mesalazine rectal enema

labelled with 100 MBq technetium sulphur colloid

(99mTc-SC). Anterior scans of the abdomen were

acquired at intervals for 4 h. Scans were analysed to

evaluate the extent of retrograde ¯ow and homogeneity

of distribution of the radiolabelled enema in the rectum,

sigmoid, descending and transverse colon. In addition,

plasma levels of 5-ASA and Ac-5-ASA were measured

for 6 h.

Results: All patients retained the entire rectal gel

throughout the course of the study without reporting

adverse events. In 11 out of 12 patients (92%) the gel

had spread homogeneously beyond the sigmoid colon

and had reached the upper limit of disease in all cases.

The maximum spread (splenic ¯exure) was observed in

6 out of 12 patients (50%) within the ®rst 2 h. The

systemic absorption of mesalazine and its metabolite

Ac-5-ASA was low.

Conclusions: The new mesalazine enema represents an

adequate alternative and a further technological

improvement in the topical treatment of distal

ulcerative colitis.

Correspondence to: Dr. P. Gionchetti, Clinica Medicae Gastroenterologia,
Pol. S. Orsola, Univ. di Bologna, Via Massarenti 9, 40138 Bologna, Italy.

Aliment Pharmacol Ther 1997; 11: 679±684.

Ó 1997 Blackwell Science Ltd 679



substantially from the steroid rectal foams, which have

a limited retrograde spread, for the reason that the

mesalazine foams generate large volumes within the

colon due to the addition of hydrocarbon propellants in

the formulation.11, 15

In order to further improve tolerance and ef®cacy of

topical therapy with mesalazine, a new formulation for

rectal administration has recently been developed. The

ready-to-use mesalazine enema (4 g in a total volume of

60 mL) is a suspension of high viscosity gel that ensures

better adhesion, and hence better distribution of the

preparation to the colonic mucosa.

The primary objective of this study was to evaluate by

scintigraphy the colonic retrograde progression of the

mesalazine rectal gel preparation in patients with active

ulcerative colitis. The secondary objective was to

determine the systemic absorption pro®le of the new

mesalazine enema.

MATERIALS AND METHODS

Patients

This was an open label, non-controlled study of a single

administration of the new mesalazine rectal enema

(containing 4 g of mesalazine) in 12 patients with mild

to moderate active distal ulcerative colitis. Disease acti-

vity was de®ned by the criteria of Truelove & Witts.16

Activity and extent of disease were assessed by

colonoscopy not more than 7 days before the start of

the study. Inclusion criteria were: disease extent not less

than 20 cm from the anus; and withdrawal of treat-

ment with sulphasalazine or other mesalazine prepara-

tions at least 48 h prior to entry into the study. Patients

were excluded if there was: a history of segmental colon

resection; liver and kidney insuf®ciency; intolerance or

allergy to salicylate compounds; or concomitant oral

treatment with sulphasalazine or mesalazine prepara-

tions and with drugs likely to interfere with gastroin-

testinal motility. Women of child-bearing potential and

who were breast feeding were also excluded.

Study formulation

The product used in the study was a 60 mL single-dose

high-viscosity thixotropic mesalazine suspension con-

taining 4 g of mesalazine. The preparation was con-

tained in a canister ®tted with a valve.

The spray system consisted of a two-chamber device:

an inner chamber (a ¯exible polyethylene-coated alu-

minium bag) containing the mesalazine suspension,

and an outer chamber (an airtight can) ®lled with

pressurized nitrogen acting as a propellant. Upon

activation of the valve, the pressurized nitrogen squeez-

es the inner bag containing the suspension, which is

released into the colon via a disposable rectal applicator.

The novelty of this device is the fact that the propellant

gas is retained inside the can and is not delivered into

the colon. On the other hand the characteristics of the

suspension are such that an easy and complete release

of the mesalazine suspension from the canister can be

achieved, as well as better adhesion to the colonic

mucosa.

Scintigraphic study

A scintigraphic investigation was conducted to assess

the retrograde progression of the new dosage form of

mesalazine, and its distribution over the colonic mucosa.

The product was labelled with 100 Mbq 99technetium

sulphur colloid (99mTc-SC), a gamma ray emitter.

Because 99mTc-SC has a half-life of 6 h, it was necessary

to label the contents of each canister not more than 2 h

before administration. The radiolabelling technique

consisted of incorporating 0.2 mL of the radiopharma-

ceutical directly into 60 mL of mesalazine suspension,

which was then introduced to the canister. The total

effective radiation dose per patient was 0.039 ´ 100

mSv. A previously described method was used for the

preliminary assessment of tracer distribution within the

gel preparation.13 In summary, samples of the radiola-

belled preparation obtained over a 4-h period were

distributed on 50-cm strips. A uniform distribution of

radioactivity was then veri®ed by obtaining subsequent

static images. The stability of the 99mTc-SC prepara-

tion was con®rmed by thin-layer chromatography.

Abdominal images were obtained using a large-®eld-

of-view gamma camera (Gamma-diagnost, Philips,

Eindhoven NL) equipped with a low-energy, high-

resolution parallel-hole collimator and linked to a

dedicated nuclear medicine computer (PDP11 73 Digital

Mainard, Mass., USA).

Prior to administering the radiolabelled preparation,

the patients were asked to evacuate both their bowel

and bladder.

All patients were administered a single dose of the

radiolabelled enema while lying on their left side. The

exact amount of the administered mesalazine enema
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was determined by weighing the canister before and

after administration.

After the enema had been administered, the patients

remained in a supine position on the diagnostic table

throughout the registration period, which was 4 h, after

which they were free to move. The patients were not

allowed to smoke or drink coffee or alcoholic beverages,

and fasted from midnight prior to the study day and

during the study period.

After administration of the labelled enema preparation,

anterior images of the abdominal region were taken

with the patient lying supine. For each scan 500 K

counts were recorded, so that the data would not

depend on the magnitude of the administered dose.

Scintigraphic images were obtained at 5, 30, 60, 120,

180 and 240 min after administration of the radiola-

belled enema.

A semiquantitative analysis based on scintigraphic

data from recorded images was used for assessing the

uniformity of tracer distribution. For this purpose the

image showing the maximum retrograde progression of

tracer was chosen for each patient; regions of interest

(created by a threshold mechanism to reduce the

possible incidence of observer's bias in the identi®cation

of such regions) were then marked out, representing the

various intestinal segments under examination: namely

the rectum colon, sigmoid colon, distal descending

colon, proximal descending colon, and transverse colon.

For each segment the value of mean counts per pixel

(count/pixel) was calculated, the values being expressed

as percentage of total recorded radioactivity. In this way

we obtained a meaningful description of tracer distri-

bution in the various segments of the colon, indepen-

dent of segment sizeÐthis being marked by considerable

individual variability.

The scintigrams of each patient were analysed by three

examiners who evaluated individually the anatomic site

and timing of maximum progression and homogeneity

of distribution.

Plasma levels of 5-ASA and Ac-5-ASA metabolite

Venous blood samples (6 mL each) were drawn from

each participating subject before drug administration

(time 0) and at 2, 4 and 6 h after administration. Each

blood sample was collected in a heparinized test tube

and centrifuged for 10 min at 3000 r.p.m. Next, the

supernatant was subdivided into two equal portions in

standard test tubes and stored at )20 °C until analysis.

Plasma levels of 5-ASA and Ac-5-ASA metabolite were

determined by HPLC according to con®rmed methods.17

The equipment used for chromatographic separation

featured a Gilson HPLC pump, model 305; the detector

was a Perkin Elmer 3000 spectro¯uorimeter.

Assessing tolerability

The tolerability of the new pharmaceutical dosage form

of 5-ASA was assessed by assembling all adverse

reactions voiced spontaneously by patients or detected

by the physicians; enema retention times were also

noted.

Informed consent

The study was approved by the ethical committee and

was conducted according to the Declaration of Helsinki.

All patients provided informed consent before partici-

pating in the study.

RESULTS

Twelve out-patients (9 males, 3 females) aged between

30 and 69 years (mean age � s.d.: 46.92 � 12.34)

with mild to moderate ulcerative colitis entered the

study. Ulcerative colitis was de®ned by the criteria of

Truelove & Witts.16 Disease activity and extent were

assessed by colonoscopy. Of the 12 patients, ®ve had

mild and seven had moderate in¯ammatory activity. In

six patients the diseased area extended up to the

sigmoid, in ®ve it extended to the descending colon

and in one to the transverse colon.

All patients were able to complete the scintiscanning

procedure and venous blood sample collections without

any inconvenience.

Table 1 shows for each patient the intestinal segment

where maximum retrograde progression of tracer was

detected, and the timing of such peak values (patients

were grouped according to disease extent). The radio-

active enema progressed beyond the sigmoid colon in

11 out of 12 patients (92%) and to the transverse colon

in 6 out of 12 patients (50%). Thus, relative to the

extent of disease and hence to the possibility of actual

topical action by the product, we can say that the tracer

enema reached the sites of ulcerative colitis lesions in all

patients (12/12).

The retrograde progression of tracer enema was

completed within 4 h of administration, with peak
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progression being detected at 180 min in six patients

and at 240 min in the other six.

The time needed for retrograde progression to reach

the splenic ¯exure in the six patients in which the tracer

reached the transverse colon was 30 min in three

patients, 60 min in one patient, and 120 min in two

patients.

With respect to the distribution of tracer enema in the

several segments of colon considered (rectum, sigmoid,

distal descending colon, proximal descending colon and

transverse colon), semiquantitative analysis demon-

strated a fairly uniform distribution of radioactivity,

with a signi®cant percentage of enema also present in

patients showing retrograde progression to the proximal

descending and transverse colon (patient nos. 2, 4, 5, 6,

10, 11 and 12) (Figures 1 and 2).

In none of the patients was there any back¯ow of

enema ¯uid after maximum retrograde progression.

Table 2 shows the mean values for 5-ASA and Ac-5-

ASA plasma levels at 0, 2, 4 and 6 h after dosing.

Analysis of HPLC returns for tracer and its metabolite

reveals low systemic absorption from the gut, with

mean 5-ASA values of 0.9, 1.2 and 1.1 lg/mL,

respectively, at 2, 4 and 6 h after dosing, and Ac-5-

ASA values of 2.0, 2.6 and 2.8 lg/mL, respectively, at

the same time points.

As regards tolerability, none of the participating

patients complained of adverse reactions attributable

Table 1. Maximum spread of 99Tc-labelled mesalazine gel enema in 12 patients with left-sided ulcerative colitis

Disease Segment* and time (min) of Time(min) to progression

Patient Extent Activity maximum spread up to splenic ¯exure

1 rectum ± sigmoid moderate d.D (240)

3 rectum ± sigmoid mild S (240)

5 rectum ± sigmoid moderate p.D (240)

6 rectum ± sigmoid mild T (240) 30

9 rectum ± sigmoid mild d.D (180)

10 rectum ± sigmoid moderate T (180) 30

2 distal descending colon moderate T (180) 120

4 distal descending colon mild T (240) 30

7 distal descending colon moderate d.D (180)

8 distal descending colon moderate d.D (180)

11 distal descending colon mild T (180) 120

12 transverse colon moderate T (240) 60

* S, sigmoid; d.D, distal descending; p.D, proximal descending; T, transverse.

Figure 1. Intestinal segment of maximum

spread and regional distribution of

radioactivity (% dose) of the radiolabelled

mesalazine enema at 4 h after dosing. For

patients 1, 3, 5, 6, 9, 10, the disease

extended to the rectum/sigmoid; for

patients 2, 4, 7, 8, 11 to the distal

descending colon and for patient 12 to the

transverse colon.
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to the study product; all patients were able to retain the

enema completely throughout the study period.

DISCUSSION

Gamma scintigraphy is a reliable, non-invasive method

for the evaluation of location and distribution of rectal

enema. The extent of the spread, the homogeneity of

distribution, and the length of persistence of the rectal

preparation are all factors of great importance when

treating ulcerative colitis patients topically.

In this study only patients with mild to moderate left-

sided colitis were included, because these patients were

more likely to be treated with topical mesalazine alone.

An overall analysis of scintiscan and systemic absorp-

tion data obtained with the formulation of mesalazine

enema in gel form, supports the claim that this new

pharmaceutical preparation form ®nds appropriate

indication in the topical treatment of distal ulcerative

colitis.

With respect to the degree of retrograde progression of

tracer enema, we must note that the rectal gel enema

reached beyond the sigmoid colon in 92% of test

subjects, and reached the transverse colon in 50% of

cases, thus displaying a good capacity for retrograde

progression.

In particular, this new mesalazine preparation was

seen to reach the sites of ulcerative colitis lesions in all

patients, and in 8/12 patients it reached a segment

beyond the upper limit of in¯ammation.

Top retrograde progression of tracer enema was

detected within 3 or 4 h, thereby proving that the

preparation was gradually and constantly present at

lesion sites.

Concerning the data on homogeneous distribution,

semiquantitative analysis revealed satisfactory homo-

geneity of tracer distribution in the various intestinal

segments, including the more proximal segments.

In previous studies, activity and extent of disease have

been shown to in¯uence the spreading of the rectal

enema into the colon: the more extensive and more

active the disease, the greater the possibility of reaching

the proximal portions of the colon.13, 14, 18 The princi-

pal reasons for this are the decreased colonic tone and

the absence of stools in the in¯amed colon, both factors

aiding the proximal spread of the enema.

In this regard our results, i.e. that the extent of the

spread does not correlate either with disease extent or

with disease activity, are in agreement with the ®ndings

Figure 2. Scintigraphic images in patient

number 6 after 5, 30, 120 and 180 min.

Table 2. Mean values (s.e.) of plasma levels of 5-ASA and Ac-5-

ASA (lg/mL) in 11 patients, at 2, 4 and 6 h after administration

of a single enema containing 4 g of mesalazine

Time (h) 5-ASA Ac-5-ASA

0 0 0

2 0.9 (0.1) 2.0 (0.3)

4 1.2 (0.2) 2.6 (0.4)

6 1.1 (0.1) 2.8 (0.4)
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of Van Bodegraven and colleagues, who recently

showed that disease activity is not an important

determinant of retrograde colonic spread of mesalazine

enemas.19

The observed plasma levels of 5-ASA and Ac-5-ASA

obtained with the new preparation are consistent with

those reported in the current literature;2 the systemic

absorption of the mesalazine enema was low. However,

these results need to be con®rmed with additional

bioavailability studies.

An important ®nding to emerge from our study is that

the new formulation is well tolerated: none of the

patients developed any adverse reactions and all were

able to retain the enema without dif®culty throughout

the study period. This is related to the fact that no gas is

introduced into the colon and that the new rectal gel

preparation, due to its physical properties, spreads more

slowly and gradually.

In conclusion, this new gel mesalazine preparation

may represent a further valid alternative for the

treatment of active distal ulcerative colitis.
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