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Scientists create first humanised mouse model for rare genetic
disease

Mice with a defected human gene responsible for a rare genetic disease, called congenital adrenal
hyperplasia, have been developed for the first time. The achievement, presented at the 25th European
Congress of Endocrinology, may help to develop and bring new therapies for people with the most
common type of congenital adrenal hyperplasia.

Congenital adrenal hyperplasia (CAH) is a group of inherited conditions, which affects about 1 in 15,000
births. In the most common form, called 21-hydroxylase deficiency, mutations in the CYP21A2 gene
cause the adrenal glands — a pair of small organs located above the kidneys — to produce low levels of
cortisol and excess amounts of androgen hormones, such as testosterone. This leads to early puberty,
girls having male features, and various health issues. Currently steroid hormone replacement therapy is
used for treatment, but this may often have harmful side effects.

In this study, researchers from the University Hospital Carl Gustav Carus in Dresden, Germany, replaced
the gene Cyp21al in mice with the human gene CYP21A2 carrying a mutation. They found that the
genetically modified mice at 20 weeks had enlarged adrenal glands while expressing the human
mutated gene. In addition, similarly to the human disease, the mutation caused both male and female
mice to have low levels of corticosterone — the main stress hormone in mice that is the equivalent to
cortisol in humans —and other hormonal imbalances.

Although animal models for congenital adrenal hyperplasia exist, this is the first to reproduce the
human condition in mice and able to survive without any treatments. “Our mice accurately mimic the
symptoms seen in human patients,” said lead author Shamini Ramkumar Thirumalasetty. “For example,
the female mutant mice also have issues with fertility, which we believe is most probably due to the
hormonal imbalances triggered by congenital adrenal hyperplasia.”

This mouse model will now allow the team to study the mechanisms of the disease and to find the most
effective treatments. “Although novel treatments are being developed to minimise the side effects of
steroid hormones, these drugs lack effective in vivo models for pre-clinical testing,” said Ms
Thirumalasetty. “Our mouse can serve as an excellent model to test novel drugs and treatment options
for patients with congenital adrenal hyperplasia, such as stem cell therapies, and will facilitate the
transition from basic research to the clinic.”
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Notes for Editors:

1. For press enquiries, or to arrange an interview with the study authors, please contact the ECE
2023 press office:

Joanna Williams

Communications Executive

Mob: +44 (0) 7876 824 027

Email: joanna.williams@endocrinology.org

2. The study “CYP21A2-R484Q mice, a humanized mutant animal model for Congenital Adrenal
Hyperplasia” will be presented on Monday 15 May 2023 at the European Congress of
Endocrinology at the Halic Congress Center in Istanbul, Turkey.

3. The 25th European Congress of Endocrinology (ECE) is held at the Halic Congress Center in
Istanbul, Turkey, on 13-16 May 2023. See the full scientific programme here.

4. The European Society of Endocrinology (ESE) provides a platform to develop and share leading
research and best knowledge in endocrine science and medicine. By uniting and representing
every part of the endocrine community, we are best placed to improve the lives of patients. With
over 5,000 individual members and through the 51 National Societies involved with the ESE
Council of Affiliated Societies (ECAS), ESE represents a community of over 20,000 European
endocrinologists. We inform policy makers on health decisions at the highest level through
advocacy efforts across Europe.
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