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Abstract

Recently, the mechanism of longevity in females was proposed to be associated with female hormones.
This study examined the effect of aging and sex on vascular endthelial function, and the relationship
between female hormone level and endothelial function by ischemic reactive hyperemic response in the
forearm using plethysmography.

The study population consisted of 246 healthy subjects aged from 20 to 76 years(119 males, 127
females) and 20 healthy females aged 85 years and older (85 to 103 years; mean age 94 years) without dis-
tinct cardiovascular disease, hypertension, diabetes mellitus, renal disease, liver dysfunction or anemia.
Levels of the female hormones, estradiol and estriol, were measured in females aged more than 85 years.

The duration of reactive hyperemia decreased with aging, but the difference between males and females
was not significant at any age. In females, the duration was markedly decreased from 110 % 36 sec in the
fifties to 81 =29 sec in the sixties or older(p < 0.05). Excess flow also showed similar changes to the
duration of reactive hyperemia.

The duration of reactive hyperemia and excess flow in females aged 85 years and older were similar to
those in the fifties, but was significantly longer than those in females 60 years or older. The concentrations
of estradiol (44.9 £ 27.1 pg/ml) and estriol (22.1 & 13.4 pg/m/)in females aged 85 years were higher than
in the sixties. There was a positive correlation between the duration of reactive hyperemia and the concen-
tration of estradiol (r = 0.56, p < 0.01) or estriol (r = 0.57, p < 0.01).

In summary, vascular endothelial function was impaired gradually with aging, but preservation of the
function in healthy, very old females was closely associated with levels of female hormone.
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Fig. 1 Parameters in reactive hyperemia
The flow was measured using venoocclusive plethys-
mography on the forearm. The duration of reactive
hyperemic response was defined as the time for the flow
to return to & 5% of basal flow.
RH = reactive hyperemia.
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Table 1 Forearm blood flow and vascular resistance during reactive hyperemia

Sex Twenties Thirties Forties Fifties Sixties
Basal FBF Female 3.0+04 28412 2.840.1 20+1.1 30+ 14
(ml/min/d?) Male 26+1.0 26412 24409 25%1.1 23407
Basal FVR Female 20.8+0.3 343+13.1* 350+13.5* 381£17.1*  342+134*
(mmHg/m//min/d!) Male 33.8+13.5 41.5+17.0* 449+18.3* 474+214*  47.1+10.7*
Peak FBF Female 282+4.9 30.1+9.4 30.8+10.6 342+8.4 26.1+8.6"
(mi/min/d]) Male 31.8+6.0 337+8.1 31.7+8.4 33.9+10.1 30.9+7.1
Min FVR Female 2240.1 3.0+1.0* 32+14* 3.1+13* 40+1.5%
(mmHg/mi/min/dI) Male 2.620.5 28406 33+14* 3240.9* 35411

Values are mean==SD. *p< 0.05 vs subjects in the twenties, Tp<<0.05 vs subjects in the fifties.

FBF=forearm blood flow ; FVR =forearm vascular resistance.
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Fig. 2 Effects of aging on duration of reac-
tive hyperemia in females and males
The duration of reactive hyperemia
decreased with aging in both females and
males. In females, the difference between
subjects in the fifties and subjects aged 60
years and older was significant.

60- yr *p < 0.05 vs fifties.
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Fig. 3 Effects of aging on excess flow in
females and males
Excess flow decreased with aging in both
females and males. In females, the differ-
ence between subjects in the fifties and
subjects aged 60 years and older was sig-
g L7 nificant.
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Fig. 4 Comparison of duration of reactive hyperemia
and excess flow between females in the fifties, 60
years and older, and 85 years and older
The duration of reactive hyperemia and excess flow in
females aged 85 years and older were similar to those in
females in the fifties.

Abbreviation as in Fig. 1.
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Fig. 5 Relationship between the duration of
reactive hyperemia and estradiol (E,)

or estriol (E;)in females aged 85
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(r=0.57, p<0.01)
years and older
— There was a positive correlation between
40 50 60 the duration of reactive hyperemia and E,
(pg/ml) (r=0.56, p<0.01)or E;(r=0.57, p<
E, 0.01).
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