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From 1949 to 1995, the annual frequen-
cy of days exceeding the thresholds
increased at most stations. These increases
are largest for daily-minimum A, and the
number of high heat-stress nights increased
by 25% or more at some locations. The
largest and most statistically significant
trends occurred in some of the most popu-
lated areas, in the eastern and western
thirds of the United States (Fig. 1).

The spatial distribution of the trends
allows us to present results for three regions
of the country (Fig. 1) bounded approxi-
mately by the Mississippi River and the conti-
nental divide (Rocky Mountains). Regional
trends in the frequency of extreme daily-
maximum A are substantially smaller than
those for extreme daily minima, and are sta-
tistically significant only in the western region
(Table 1). In the eastern and central United
States, trends in extreme A are larger than
trends in extreme T. In the western region,
where summertime humidity increases are
less marked*, the A and T'trends are similar.

These increases in single-day heat stress
events are associated with increases in heat-
waves, defined as runs of three or four con-
secutive days with daily-average A exceeding
the 85th percentile value. On average, each
weather station experiences 1.7 three-day
and one four-day heatwaves per vyear.
Upward trends in the frequency of heatwaves
are highly significant (P* 0.01) in the east-
ern and western regions (Table 1) and indi-
cate an increase of about 20% in the
number of heatwaves over the period from
1949 to 1995.

These trends may be partly associated
with increased urbanization. If the spatial
extent of urban heat islands has been grow-
ing, weather stations at airports near large
cities might experience high temperatures
more frequently, especially at night
However, the regional consistency of the
trends suggests that their origins are not
strictly local.

If these climate trends continue they
may pose a public health problem®, partic-
ularly as there are increasing numbers of
elderly people, who are most vulnerable to
heat-related sickness and mortality™.
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p53 po lymorphism and
risk of cervical cancer

Storey and co-workers® recently presented
results indicating that the allele encoding
arginine in the codon-72 polymorphism of
the p53 gene represents a significant risk
factor in the development of cancers associ-
ated with human papilloma virus (HPV).
The form of the p53 protein carrying an
arginine residue at this position was found
to be significantly more susceptible to
degradation by the HPV E6 protein than by
the proline form. Genotype analysis of 30
cervical tumours and 12 skin carcinomas
revealed that the homozygous Arg/Arg
genotype was overrepresented compared
with 41 controls. We have now analysed this
polymorphism in leukocyte DNA from a
larger sample of cancer patients and con-
trols but have found no significant overrep-
resentation of this genotype.

We analysed leukocyte DNA from 77
cervical-cancer patients” who were positive
for ‘high-risk’ HPVs and 92 patients with
cervical intraepithelial neoplasia (CIN)
grades 11111, of which 72 were positive for
‘high-risk’ HPVs. For controls, we used 225
females who were also tested for the pres-
ence of HPV in DNA from cervical smears,
and 109 patients with breast cancer. The
CIN patients and controls were from a pop-
ulation-based case-control study®.

To analyse the codon-72 polymorphism,
we digested a 199-base-pair (bp) product
from polymerase chain reaction (PCR) with
the restriction enzyme BstUl and separated
the fragments by polyacrylamide gel elec-
trophoresis®. Only the arginine allele is
cleaved, giving two fragments of 113 and 86
bp, whereas the proline allele is not cut (the
fragment remains 199 bp long). More than
100 samples have been analysed both by this

method and by constant denaturant gel elec-
trophoresis, giving the same results. Cytolog-
ical specimens from the CIN patients and
from the controls were analysed for HPV
using nested PCR and type-specific primers®.
The patients with breast cancer were includ-
ed as additional controls.

Our results on genotype distribution are
presented in Table 1. We did not find any sig-
nificant overrepresentation of homozygotes
for the arginine allele either among the cervi-
cal-cancer patients or the CIN I1-I1I patients
compared with controls. The frequency in
patients with breast cancer was similar to the
other controls. Comparison of the total
patient group with cervical malignancy with
the 334 controls, regardless of HPV status,
revealed no significantly increased risk for
women carrying the Arg/Arg genotype (odds
ratio, 1.09; 95% confidence interval,
0.73-1.61; P4 0.74). The power of this study
to detect a twofold increase in the susceptibil-
ity to HPV-associated malignancy for
Arg/Arg homozygotes was 92%.

HPV-16- or HPV-18-positive cervical-
cancer patients revealed an odds ratio of
1.24 (95% confidence interval, 0.51-2.97;
P4 0.74) for the Arg/Arg homozygotes,
compared to HPV-positive controls. The
probability of detecting a sixfold-increased
risk among HPV-positive Arg/Arg homozy-
gous individuals, as found by Storey et al., is
96% in our study. We were therefore not
able to confirm that HPV-positive women
carrying the Arg/Arg genotype have an
increased risk of developing cervical cancer.

The frequencies of the p53 codon-72
genotypes vary according to ethnic group.
The frequency in our control group is simi-
lar to that found in a Swedish study®. Storey
et al! report frequencies similar to those
found in a Japanese population®. As infec-
tion with cancer-associated HPV types is
relatively common among cytologically
normal women as well’, other environmen-
tal or genetic cofactors are required for cer-
vical carcinogenesis. It may be that the virus
load or the status of HPV integration influ-
ences the susceptibility to HPV-associated
cancers. An association with HLA specifici-
ty has been found among both cervical-
cancer and CIN patients®®, and a strong
interaction between tobacco smoke and
HPV-16 is indicated®. Further investigation
is needed in different ethnic populations to

Table 1 Genotype distribution in p53 codon-72 polymorphism
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