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Introduction

The radio-sensitiser misonidazole has been shown in numerous
animal studies to be an effective sensitiser of hypoxic cells [4],
but its use in man is restricted by the development of
peripheral neuropathy, which is its dose-limiting toxicity after
oral administration. It would be an advantage therefore if high
levels of the drug could be delivered directly to the tissues to be
treated without incurring systemic toxicity. This has been
shown to be possible in previous studies where misonidazole
was instilled into the bladder [3], and it has therefore been
investigated for its potential use in cancer of the cervix, where
misonidazole can be delivered to the vaginal vault relatively
simply, and if necessary repeatedly.

Patients and Methods

Two groups of patients were studied. In nine cases misoni-
dazole was administered vaginally before hysterectomy for
benign disease. For the first four cases 1 g misonidazole was
given as a solution in 25 ml water absorbed into a cotton wool
tampon which was placed at the vaginal vault 3—4 h before
operation. In the other five patients 1 g misonidazole was given
in a pessary which was inserted 12—14 h before surgery. For all
patients a sample of blood was taken at the time of operation
and tissue samples taken from vaginal mucosa, ecto-cervix,
endo-cervix, endometrium, proximal parametrium, and
myometrium at intervals from the cervix (see Fig. 1). All

Fig. 1. Diagram to show site of tissue samples from the uterus
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samples were frozen in liquid nitrogen before analysis by
high-performance liquid chromatography (HPLC) [5], and
informed consent was obtained from all patients.

The systemic absorption and excretion of vaginally
administered misonidazole was studied in eight patients who
were receiving intracavitary cathetron radiation for cancer of
the cervix. At the end of treatment, while the patients were still
under anaesthetic, 1g misonidazole was inserted into the
vaginal vault either in solution (5 patients) or by pessary (3
patients). Serial samples of blood and urine were then taken at
intervals over the next 24 h to assess the absorption and
excretion of the drug.

Results

The resuits show that systemic absorption of misonidazole
from the vagina was slower and less complete than that
demonstrated in studies with administration PO [2]. Peak
blood levels were achieved 8~—10 h after administration and the
half-life varied from 9.5 to 21.25 h. The average peak blood
level was 8.8 ug/ml, compared with an average of 21.7 ug/ml
after an oral dose of 1 g [2]. There was no significant difference
between patients according to whether they had received
misonidazole in solution or as a pessary.

Serial measurements of urinary excretion showed that the
total amount of drug excreted in the first 24 h after vaginal
administration varied from 2% to 5% of the dose. Similar
studies following oral administration show that 10%—20% of
the dose can be detected in the urine [1].

The results of the tissue levels, expressed as total
nitroimidazole, are shown in Table 1. These indicate that
3—4 h after application the amount of drug near the absorbing
surface is higher than after 12—14 h, but that there is little
difference in tissue levels deeper within the uterus. It was
noted, however, that the proportion of drug measured as the
O-demethylated metabolite desmethyl misonidazole was
40%—50% in the tissue samples taken 12—14 h after admin-
istration but less than 2% in the samples taken at 3—4 h.

Within 5 mm of the surface epithelium drug levels fell by
50%—75%, and similar falls were noted for both short and
long exposure times. Not surprisingly, however, blood levels
were higher 3—4 h after dosing than at 12—14 h. For patients
given misonidazole 12—14 h before assay there was a tis-
sue-to-blood ratio of approximately 3 to 1, compared with 1 to
3 for patients who had received the drug 3—4h before
assay.

0344-5704/82/0009/0118/% 01.00



Table 1. Nitfroimidazole levels in tissue samples taken from the
positions shown on Fig. 1

‘Mean tissue level of nitroimidazole
{ugimg) £ SD

Site of
tissue sample

3 —-4h 12 —14 h

n=3 n=2>5
Blood 14552 29+1.75
1 33.6 £30.6 13.7x6.7
2 54x17 6.6 +1.5
3 50£27 54+£22
4 10.4 11.3+£2.7
5 4.3 8.9+45
6 5.4 8.0+2.8
7 325x171 216 £12.8
8 12.6 £ 6.0 12458
9 74+25 12369
Discussion

In spite of the fact that a tissue-to-blood ratio of 3 to 1 was
obtained by giving misonidazole vaginally, the tissue levels
achieved were insufficient to produce any predictable degree
of radio-sensitisation, and were less than can be achieved after
oral administration of the same dose. After 1 g misonidazole
PO an average tissue level of 19.3 g/g was achieved in the
cervix [2], compared with 8.2 ug/g for non-surface tissue after
intravaginal application.

The results in eight of the nine patients were fairly
consistent and suggest that there is little advantage to be gained
by giving misonidazole in this way. In one other case however,
which was excluded from the analysis, a tissue level of 410 pg/g
was measured at the ecto-cervix, and 64.2 pg/g in the proximal
parametrium. This might perhaps be due to optimum posi-
tioning of the drug in the vaginal vault, but unless such
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positioning can be guaranteed and regularly reproduced, it
cannot be relied upon for clinical use.

The results overall suggest that misonidazole diffuses
poorly into the cervix and uterus following vaginal adminis-
tration and that systemic absorption is incomplete and delayed
compared with oral dosing. The local tissue concentration
might be increased by employing doses larger than 1 g, and a
different vehicle and technique for applying misonidazole
vaginally may perhaps also improve results, but the results of
the present study suggest that this approach is unlikely to be
helpful in the management of patients with cancer of the
cervix.
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