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For the prevention or treatment of stomatitis caused by anticancer agents, allopurinol gargle
has been used at Gifu University Hospital. The allopurinol gargle has been prepared by dispers-
ing powdered allopurinol tablets and sodium carboxymethylcellulose into water for injection. As
the result of examination of microbial contamination of the allopurinol gargle administered to a
patient, Acinetobacter calcoaceticus var. anitratus, Burkholderia pickettii or Candida albicans
were isolated. Benzoic acid (BA), sodium dehydroacetate (DA) and ethyl-p-hydroxybenzoate
(EP) were used as preservatives for allopurinol gargle. Allopurinol gargles containing 0.05% of
BA, 0.1% of BA, 0.05% of DA, 0.1% of DA or 0.05% of EP were prepared and antimicrobial
activities against strains isolated from allopurinol gargles and those from clinical specimens were
assessed based on the criteria for topical preparations in British Pharmacopoeia. Among the allo-
prinol gargles prepared, only alloprinol gargle containing 0.1% of BA had antimicrobial activity
against all strains at storage conditions of 25°C and 37°C. The alloprinol gargle containing 0.1%
of BA did not demonstrate sufficient antimicrobial activity at 4°C. The BA added to allopurinol
gargles had no influence on either the stability of allopurinol or on the inhibition of xanthine
oxidase by allopurinol. No growth of organisms appeared in the remaining allopurinol gargle
containing 0.1% of BA used by the patient.

These findings suggest that the addition of BA at the concentration of 0.1% is suitable for al-
lopurinol gargle.

Key words — allopurinol gargle, stomatitis, preservatives, benzoic acid, antimicrobial activ-
ity, stability, xanthine oxidase
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Table 1. Microbial Contamination in Allopurinol Gargle

Administered to Patients

Patient Sample Isolate
No. 1 Acinetobacter calcoaceticus*
A No. 2 Acinetobacter calcoaceticus*
No. 3 Acinetobacter calcoaceticus*, ~ Candida albicans
B No. 4 Acinetobacter calcoaceticus*

C No. 5 Burkholderia pickettii

Twenty-seven samples obtained from fourteen patients were tested.
* Acinetobacter calcoaceticus var. anitratus
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Acinetobacter calcoaceticus var. anitratus
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Fig. 1. Survival of Microorganisms Isolated from Allopurinol Gargle after Exposure to Various Pre-

servatives

QO ; Benzoic acid (BA) 0.05%, @ ; BA 0.1%, [ ; Sodium dehydroacetate (DA) 0.05%,
B ; DA 0.1%, & ; Ethyl-p-hydroxybenzoate (EP) 0.05%

Each point represents the mean of four experiments.
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Fig.2. Survival of Microorganisms Isolated from Clinical Specimens after Exposure to Various

Preservatives
O :BA 0.05%, @ ; BA 0.1%, [1: DA 0.05%, B ; DA 0.1%, & ; EP 0.05%

Each point represents the mean of four experiments.

*Three out of four expriments represent no recovery.
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Acinetobacter calcoaceticus var. anitratus
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Fig. 3. Survival of Microorganisms Isolated from Allopurinol Gargle after Exposure to 0.1% Ber zoic

Acid
0:37C, @:25C, []:4C

Each point represents the mean of four experiments.
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Fig.4. Survival of Microorganism Isolated from Clinical Specimens after Exposure to 0.1% Benzoic
Acid
0337C, @:25°C, [5;4C
Each point represents the mean of four experiments.
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Table 2. Remaining Percentage of Allopurinol in Gargle Stored for 28 Days

Temperature (°C)
Preservative
4 25 37
None 98.8+2.7 97.0+1.5 97.1+3.8
BA 0.1% 994+ 44 973 +0.7 972+3.0

Each value represents the mean + S.D. of five experiments.

Table 3. Effect of Benzoic Acid on Inhibition of Xanthine Oxidase

by Allopurinol

Sample Inhibition (% of control) ¥
Allopurinol gargle 99.8+ 1.4
Allopurinol gargle + 0.1% BA 101.0+25

Final concentrations of allopurinol and benzoic acid in reaction mixture are 33

pg/ml.

a) Inhibition was expressed as percentage of control containing authentic
allopurinol.  Each value represents the mean=+S.D. of four experiments.
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