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Table 10 Hormonal changes during pregnancy (cited

from ref. "0
Hormone Nonpregnant Pregnant Timing of Peak

Aldosterone 0.05ng/ml 0.6 ng/ml wk 36
Angiotensin I 25 pg/ml 100 pg/ml wk 25—36
Cortisol 0.09 mg/ml 032 mg/ml term
PGE; 55 ng/24hr” 280ng/24hr"”  term
PGFx 400 ng/24hr" 2,200ng/24hr® term

PG 6-keto-Fia 15 pg/ml 5 pg/ml term
Estradiol 0.2 ng/ml 20 ng/ml term
Estriol 0 30 mg/24hr®  term

HCG 0 60 1U/ml wk 10
Progesterone 4 ng/mi 27 ng/mil term
Prolactin 35 ng/mi 368 ng/mil term
Testosterone 0.38 ng/ml 1.45 ng/ml term

“ urinary excretion per 24 hr
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Fig. 1 The stimulus-response relationship quantified by pulmonary arterial pressurel] Ppas[] at a constant

flow rate] 50 ml/kg/min0 in isolated sheep lungs. It provided evidence of reduced peak pressor response
in adult females compared to adult males or juvenile femalesO cited from Refs. 2 and 90J
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Fig. 2 Pregnancy increased DNA synthesis in all layers of the uterine artery. The replication index was
calculated as the number of bromodeoxyuridine-labeled cells divided by the total number of cellsO cited

from Ref. 100
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Fig.3 The PKC inhibitor blocked the synergistic ef-
fects of 17 B-estradiol on PDGF-induced growth in
uterine artery smooth muscle cell culture. B-E; 17 -
estradiold cited from Ref. 110

00000000000 0000 PDGF-BBO platelet-
derived growth factor0 0 0 0000000000 O0O
dddddoooooooooboboboboboboooooo
0 0O OPKCOprotein kinase COODOOOOODOOOO
dddddoooooooooboboboboboboooooo
godooQo0o0oQO0O0oOQ0U0oO0OO0UOUOULOUUbOooo
O00OFig 3 0000000000000 oooogd
godooo0o0oO0QoO0oQ0O0o0OO00UO0UOULOUUbOooo
0000000000000 0000oOoOo*™™

nmobobooobboooobooboo

oiooooooood

Male Female

Progesterone Estrogen

ST

Alveolar
ventilation

Hypoxic Hypercapnic
response response

Fig.4 Sex hormones and chemical control of breath-
ing. Progesterone, estrogen, testosterone, and gender
itself may influence hypoxic and hypercapnic ventila-
tory responses and alveolar ventilation.
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Fig. 5 End-tidal PCO:; in intact male, intact female, neu-
tered male, and neutered female cats[] cited from Ref.
160
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Fig. 6 Hypoxic ventilatory response shape parameter
A value, normalized for both body weight and hyper-
oxic minute ventilationO cited from Ref. 160]
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Fig. 7 Influence of pregnancy on hypoxic carotid body
and ventilatory responsivenessO cited from Ref. 170J
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Fig. 8 O TopO Effects of female hormone treatment on
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nerve activity into ventilatiori] cited and adapted from
Ref. 400]
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Fig. 10 Effects of testosterone on hypoxic carotid body and ventilatory responsiveness] cited from Ref. 500]
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Abstract
Effects of Female Hormones on Respiratory and Cardiovascular Regulation

Koichiro Tatsumi
Department of Chest Medicine, Chiba University School of Medicine, Chiba 260-8670, Japan

The influences of sex steroids on ventilation, ventilatory control, and pulmonary vascular response are briefly
reviewed. This review focuses on the ventilatory and cardiovascular effects of endogenous and exogenous female
and male steroids. Understanding the influences of sex steroids on respiratory and cardiovascular control is im-
portant in view of the gender differences in susceptibility to various respiratory diseases, and the changes in ven-
tilation that occur at various phases of the life cycle, including pregnancy, menstrual cycle, and menopause. We
summarize evidence concerning the importance of hormonal influences on pulmonary vascular control in selected
pathophysiological and physiological states. The detailed information we acquired concerning the effects of sex
steroids on ventilatory control is important for understanding the sites and integrated modes of action by which
ventilation is regulated in health and disease.



