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Salicylazosulphapyridine (SASP) has for years been a cornerstone in the 
treatment of ulcerative colitis and Crohn’s disease_ Recently it has been sug- 
gested [l, 23 that the effect of this drug may be ascribed to the 5-aminosalicyl- 
ate (5-ASA) moiety. This compound is formed by bacterial cleavage of SASP in 
the gut [3] _ 5ASA is mainly eliminated by acetylation, forming the metabolite 
acetyl-5 aminosalicylic acid (AC-5-ASA) 141, which in turn is excreted by the 
kidneys_ In order to measure these two substances in biological fluids, both 
spectrofluorimetry [5], calorimetry [S] , and recently also an assay based on 
high-performance liquid chromatography (HPLC) [7] have been applied_ The 
HPLC method, which is claimed to be both sensitive and specific, involves ex- 
traction and evaporation of the organic phase followed by redissolving in the 
mobile phase and injection on to the HPLC column. However, in our experi- 
ence with this method, the recoveries from the extraction procedure only 
reached about 40% for&AS_4 and about 70% for AC-5-ASA. Furthermore, 
5-ASA, and particularly the internal standard p-aminosalicylate (PAS), were 
found to form interfering degradation products during the extraction and evap- 
oration procedures_ Finally, the assay as a whole is quite time-consuming, the 
chromatographic procedure alone lasting 30-40 min. 

The aim of the present investigation was to develop an HPLC method in- 
volving dynamically modified silica [8,9] in order to obtain a simple, rapid and 
sensitive method for the determination of 5-ASA and AC-5-ASA in biological 
fluids. Furthermore, the assay should be reliable and specific enough for use in 
clinical experimental work, 
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EXPERIMENTAL 

Appmatus 
A Waters liquid chromatograph consisting of a 6000A pump, a 7ZOA WISP 

autoinjector, a 440 ultraviolet (UV) absorbance detector (254 mn), a 730 data 
module and a 720 system controller was used. The columns were thermostated 
in an LC 250/3 Kratos oven. Three different fluorescence detectors were used: 
a Perkin-Elmer LC 1000, a Perkin-Elmer 3000, or a Schoeffel FS 970 instru- 
ment_ 

For centrifugation an Ole Dich micro centrifuge was used. 

Chemicals 
5&&0salicylic acid, acetyl-5amin osalicylic acid and the pharmaceutical 

preparations were kindly supplied by Ferring (Copenhagen, Denmark). 
Acetonitrile HPLC S grade was obtained from Rathbum Chemicals (Walker- 

burn, Great Britain)_ All other chemicals were of analytical-reagent grade and 
obtained from E. Merck (Darmstadt, G.F.R.). 

Sample prepamfion 
A l-ml volume of plasma or uriue was mixed with 4 ml of methanol. After 

standing for at least 30 min the mixture was centrifuged for 1 min at 15,000 g 
and 20 ~1 of the supematant were injected onto the column. Faeces were col- 
lected in and extracted by 500 or 1000 ml of methanol per day depending on 
the amount of faeces delivered; 10 ~1 of the centrifuged methanol extract were 
injected on to the column. Ileostomy effluents were at each collection sus- 
pended in 50 ml of 0.9% sodium chloride_ This suspension was treated in the 
same way as the plasma samples and 20 ~1 of the resulting supematant were in- 
jected on to the column. 

Chromatogmphy 
The column set-up has been described previously [S] _ The analytical column 

was a Knauer column 120 X 4.6 mm I.D., packed with LiChrosorb Si 60 (5-pm 
particles) using the dilute slurry technique [lo]. The guard column (100 X 4.6 
mm I.D.) situated between the pump and the autoinjector was dry-packed with 
LiChroprep Si 60, Both columns were operated at 40°C The mobile phase was 
acetonitrile + 0.2 M potassium phosphate (pH 7.5) + water (30 :5:65) con- 
taining 1.25 m&f N,N,N-trimethylhexadecylammonium bromide, and the flow- 
rate was 1.5 ml min-‘, 

RESULTS AND DISCUSSION 

Detection limits, reproducibiii@ and recovery 
The detection limits, i.e. the sensitivity of the method defined as three times 

the noise, were determined by the use of a standard solution containing 5-ASA 
and AC&ASA. The minimal detectable quantities are given in Table I for the 
four detectors examined. The results show a detection limit of 20 ng of AC-~- 
ASA per ml plasma when using a PerkinElmer 3000 detector. 

The reproducibility and precision of the method were determined by adding 
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standard solutions to plasma samples. The results (‘@ble II) show a recovery 
between 96 and 103%. The precision of the assay was’ excellent as the coeffi- 
cient of variation never exceeded 5%. No degradation of the compounds during 
ana&sis has been. obser%zd_. The use -of the internal standard (PAS) was not 
found -to improve the precision or reproducibility of the assay, and @s, there- 
fore, been~knitted. The between-run and within-run coeffitients of variation 
(R = 6) were, in the concentration range 25-5000 ng/ml, in alI cases less than 
5%; .- 

TABLE I 

MINIMUM DETECTABLE QUANTIl+IES OF PAS, 5-ASA AND AC-~&A MEASURED BY 
THREE DIFFERENT FLUORESCENCE DETECTORS AND BY A UV DETECTOR 

APP=~= Wavelength (mu) Minimum detectable quantity 
(ng) injected on to column 

Excitation Emission ~ 
PAS 5-ASA AC-5-ASA 

Perkk-Elmer 
LC 1000 

Perkin-Elmer 
3000 

Sehoeffel 
FS 970 

Waters 440 

315* 430 5 20 0.8 

315 430 0.5 2 0.08 

315 418f) o-4 0.1 O-06 

254 1 5 2 

l 14-rim bandpass filter. 
**Cut-off filter. 

TABLE II 

ANALYSIS OF PLASMA SAMPLE-s WITH STANDARD ADDITION OF PAS, 5-ASA AND 
AC-S-ASA 

The linear regression equation for the AC-5-ASA calibration is x = 1.03~ - 8.49, with r = 
1.000. 

Dwz Concentration Mean amount found Precision Recovery 
t nglml) (n = 6) (nglml) (C-V., 5%) (a) 

PAS 100 96 4.1 96 
PAS 1000 984 2.0 98 
5-AS 500 478 3.5 96 
s-AS 5000 5150 2-2 103 
AC-~-AS_. 25 23 5.1 92 
AC-5-ASA 100 101 2-5 101 
.Ac-5-ASA 500 512 2.0 102 
AC-5-ASA 1000 977 0.9 98 
Xc-B-ASA 5000 4865 1-4 97 

-: 

SpeCificity -. . . 
The use of fluorescence detection -provides a high degree _of selecti&,_.and 

no inte@ring peaks from endogetious setabolites have been- observed in &ny of 
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the sample mate+als analysed. A number of drugs have been kited blit only 
dth$’ sdkykdes~hzkre’ bken'found. tcj 3&kke~ SaIicy@te has a longer retention 
tinhe~r&tiItiri&i +-&xt$ide& &a&s+ GIG’ to avoid interference kiti the next 
s+n@l&-The low: detitiori Iin& for. %ASA usingthe Schoeffel detector (Table 
I) is-dtie’to th^e us6 02 a tit&&f filti?r o&he emission side. Howe&r, this results 
in le~&&ivity~ khich, on the other hand, in this particular case is an advan- 
tage. Sbm& typical chromatograms are shown in Fig. 1; 

A % .. 

‘2 

1 I- 2 
3 

a - 

OZin 
1 1 L & I 
0 2 I 6 min 

8 

L 1 ; 

4 6min 

Fig. 1. Typical chromatograms of AC-5-ASA in urine and plasma. Bottom traces: @traviolet 
(254 nm) absorbance. Top traces: ?&orescence detection (Perkin-Elmer 3000) at excitation 
315 nmjemission 430 nm. (A) Standard mixture. 1 = PAS; 2 = 5-AS; 3 = AC-5-ASA. (B) 
Urine sample. (C) Plasma sample (0.3 pg of AC-5-ASA per ml of plasma). 

4 wg S-Ac-ASA/ml plasma 

1.2- 

1 I L n * 
1 ..i ._- 5 7 time(h) 

Fig. 2. Plasma concentrations of AC-5-ASA in two patient& after &al ad&hi&ration of 0.5 g 
of 5-ASA (slow release). (X ), patient A; (01, patient.B. See also Table III. 
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Applsation to clinical matqel _ 
The assay has. been appu& to various biological ~mater@ls (plasma, urine, 

f&i+ and- ileqstomy. effluents) obtajneci from healthy volunteers and ileos- 
tomy patients rec@ving 500 mg of 5-ASA. Details of these c&-&al experiments 
are p&%shd elsewhere [ll] >. but examples fkom this study are presented in 
Table III and Sg_ 2, Taey concern the result+ of measurements of .5-ASA and 
Ac-ELASA in the ileostomy effluents and urine and concentration-time curves 
for plasma AC-&USA in two patients. The assay proved suitable for pharmaco- 
kinetic studies_ The apparent half-life of elimination (tHB) for Ac5-ASA in 
plasma is about 70 min. 

Once the method has been set up in the automated mode ten samples can 
be analysed per hour. 

TABLEIII 

TOTAL AMOUNT OF 5-ASA AND Ac-5-ASA EXCRETED IN ILEOSTOMY EFFLUENT 
AND URINE FROM TWO PATIENTS AFTER ADMINISTRATION OF 0.5 g 5-ASA 
(SLOWRELEASE) 

Patient Time 
(W 

Amount of Amount eliminated (mg) Total amount expressed 
sample* 5-ASA AC-5-ASA as 5-ASA (mg) 

A Y3 
3-4 
4-5 
5-6 
6-7 
7-8 
8-24 

O-l 
l-5 
5-8 
8-24 

B O-3 13.7 g IE 0.0 0.0 0.0 
3-4 9.9 g rE 79.7 22.7 97.5 

4-5 la-2 g IE 69.5 32.0 94.6 
5-6 18_2g IE 75.7 38.5 105.9 
6-7 1.9 g IE 1.0 0.8 1.6 
7-8 72.7 g IE 23.7 40.9 55.8 
8-24 426 g IE 0.0 0.0 0.0 

O-l 25 mlU 
l-5 675 ml U 
5-8 165 ml U 
8-24 313 ml u 

24-48 643 ml U 

87.5 g IE 
3.5g IE 

127.3 g IE 
33-l g IB 
66.4 g IE 
84.7 g IE 

919 g IE 

45 mlu 
225 ml U 
180 ml U 
696 ml U 

o-0 0.0 0.0 
22.4 2.5 24.3 

240.2 91.9 312.3 
1.5 14.0 12.5 
1.8 19.3 16.9 
1.0 9.0 8.1 
0.0 0.0 0.0 

o-0 4.7 3.7 
0.0 81.1 63.6 
0.0 9-l 7.1 
o-0 0.0 0.0 

0.0 6.6 5.8 
0.0 84.3 66.1 
1.4 13.5 10.6 
o-0 9-2 7.2 
0.0 0.0 0.0 

448.5 (89.7%)** 

429.8 -(86-o%)** 

fIE =.iIeosto my effluen$;~U = Urine_ 
**Percentage recovery, 
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