Leydig Cell Hypoplasia | Encyclopedia.pub

Leydig Cell Hypoplasia

Subjects: Genetics & Heredity

Contributor: Camila Xu

Leydig cell hypoplasia is a condition that affects male sexual development. It is characterized by
underdevelopment (hypoplasia) of Leydig cells in the testes. Leydig cells secrete male sex hormones (androgens)

that are important for normal male sexual development before birth and during puberty.

genetic conditions

| 1. Introduction

In Leydig cell hypoplasia, affected individuals with a typical male chromosomal pattern (46,XY) may have a range
of genital abnormalities. Affected males may have a small penis (micropenis), the opening of the urethra on the
underside of the penis (hypospadias), or a scrotum divided into two lobes (bifid scrotum). Because of these

abnormalities, the external genitalia may not look clearly male or clearly female (ambiguous genitalia).

In more severe cases of Leydig cell hypoplasia, people with a typical male chromosomal pattern (46,XY) have
female external genitalia. They have small testes that are undescended, which means they are abnormally located
in the pelvis, abdomen, or groin. People with this form of the disorder do not develop secondary sex
characteristics, such as increased body hair, at puberty. Some researchers refer to this form of Leydig cell

hypoplasia as type 1 and designate less severe cases as type 2.

| 2. Frequency

Leydig cell hypoplasia is a rare disorder; its prevalence is unknown.

| 3. Causes

Mutations in the LHCGR gene cause Leydig cell hypoplasia. The LHCGR gene provides instructions for making a
protein called the luteinizing hormone/chorionic gonadotropin receptor. Receptor proteins have specific sites into
which certain other proteins, called ligands, fit like keys into locks. Together, ligands and their receptors trigger

signals that affect cell development and function.

The protein produced from the LHCGR gene acts as a receptor for two ligands: luteinizing hormone and a similar
hormone called chorionic gonadotropin. The receptor allows the body to respond appropriately to these hormones.

In males, chorionic gonadotropin stimulates the development of cells in the testes called Leydig cells, and
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luteinizing hormone triggers these cells to produce androgens. Androgens, including testosterone, are the
hormones that control male sexual development and reproduction. In females, luteinizing hormone triggers the
release of egg cells from the ovary (ovulation). Chorionic gonadotropin is produced during pregnancy and helps

maintain conditions necessary for the pregnancy to continue.

The LHCGR gene mutations that cause Leydig cell hypoplasia disrupt luteinizing hormone/chorionic gonadotropin
receptor function, impeding the body's ability to react to these hormones. In males, the mutations result in poorly
developed or absent Leydig cells and impaired production of testosterone. A lack of testosterone interferes with the
development of male reproductive organs before birth and the changes that appear at puberty. Mutations that
prevent the production of any functional receptor protein cause the more severe features of Leydig cell hypoplasia,

and mutations that allow some receptor protein function cause milder signs and symptoms.

3.1. The gene associated with Leydig cell hypoplasia

e LHCGR

| 4. Inheritance

This condition is inherited in an autosomal recessive pattern, which means both copies of the gene in each cell
have mutations. The parents of an individual with an autosomal recessive condition each carry one copy of the

mutated gene, but they typically do not show signs and symptoms of the condition.

Only people who have mutations in both copies of the LHCGR gene and are genetically male (with one X and one
Y chromosome in each cell) have the characteristic signs of Leydig cell hypoplasia. Although people who are
genetically female (with two X chromosomes in each cell) may inherit mutations in both copies of the LHCGR gene,
they do not have Leydig cell hypoplasia because they do not have Leydig cells. They have normal female genitalia
and normal breast and pubic hair development, but they may begin menstruation later than usual (after age 16)
and have irregular menstrual periods. LHCGR gene mutations in females also prevent ovulation, leading to inability

to have children (infertility).

| 5. Other Names for This Condition

» 46,XY disorder of sex development due to LH defects

e LCH

Leydig cell agenesis

LH resistance due to LH receptor deactivation
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male hypergonadotropic hypogonadism due to LHCGR defect
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