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Abstract: There are many differences between men and women in terms of chromosome composition, body
structure, metabolic processes, and hormone types and levels, which make different genders show different
physiological responses to diseases and produce very distinct pathological outcomes. More and more studies
have confirmed that estradiol, the most important estrogen secreted by the ovary, not only participates in the
maintenance of secondary sexual characteristics, but also plays an important role in the gender differences of
various diseases. This article systematically discussed the mechanism of estradiol and its receptors as well as
the effects of estradiol on immune diseases and trained immunity, and also reviewed the latest research
progress of estradiol in other important diseases such as tumors. The study of estradiol can help us better un—
derstand the causes of gender differences in immune diseases, and provide new ideas and targets for disease
prevention and treatment. It is also of great significance for in—depth understanding of human pathophysiology
and improvement of clinical disease treatment.
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Table 1 Summary of gender differences in disease prevalence

Disease

Main gender of the disease

Role of estrogen

Bronchial asthma

more females than males in adulthood

Gastroenterology Male
Liver disease due to high—fat diet Male
Gout Male
Influenza Male
Pulmonary emphysema Female
Obesity-related hypertension Female
Type I diabetes and Female
associated renal failure

Pneumonia Male
Sepsis Male
COVID-19 Male
Chronic granuloma Male
Bacterial infection Male
Epilepsy Male
Gallstone Female
Heart attack Male
Stroke Male
Anorexia nervosa Female
Systemic lupus erythematosus Female
Experimental autoimmune Male
encephalomyelitis

Breast cancer Female

More males than females in early childhood,

Blocks airflow through the lungs, causing
airway hypersensitivity and triggering asthmal”
Modulates gastrointestinal motility, gastric acid
secretion, and cardiac sphincter tension!!

Inhibits very low—density lipoprotein formation

and secretion in the liver'"!

Facilitates uric acid excretion”

Maintains immunity!™

Alveolar formation and alveolar surface
area maintenance!"

Maintains normal physiological cycle and

cardiovascular and cerebral vessels'™

Reduces glucose tolerance"”

Regulates ACE2 to protect lung tissue!”

Promotes inflammatory response!™

As above!™

As above
As above™
Induces structural and functional changes in

hippocampal neurons®!!

Weakens gallbladder contraction®

Cardiovascular protection™

As above!!

Reduces anxiety symptoms'™

Promotes MDSCs proliferation™

Promotes Tregs proliferation™

Promotes cancer growth and metastasis®
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Fig.1 Structures of major estrogen receptors

AF1: Activation function 1; DBD: DNA binding domain; LBD: Ligation binding domain.
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Fig.2 Mechanism of estrogen activating gene transcription via estrogen receptors
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Fig.3 Estradiol inhibits macrophage anti—inflammatory cytokine secretion and promotes phagocytosis of microorga—

nisms through estrogen receptors in trained immunity

Rubicon: RUN domain and Beclinl interacting protein; NOX2: NADPH oxidase 2; ROS: Reactive oxygen species; LAP: LC3—

associated phagocytosis.
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