Myopia: Gene-environment Interaction
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Abstract

Introduction: Myopia has reached epidemic proportions in Japan, Hong Kong, Taiwan and Singapore. This review summarises the
evidence for environmental and genetic factors as well as gene-environment interaction for myopia for both epidemiologic atudé|
as animal modelsMethods: A literature review was conducted after a Medline search on articles on the genetic or environmental aetiology
of myopia in animal or epidemiologic studies. Articles on the methodology of gene-environment studies were also reviewidlesll a
reviewed were articles published in peer-reviewed journBesults: Cross-sectional studies have found a positive association between
myopia and near work activity such as reading and writing. Likewise, laboratory research has shown that environmental factoess
visual deprivation may lead to the development of myopia in animals. While linkage studies in humans are currently beingtedriduc
identify possible markers for myopia in the human genome, several neurotransmitters, modulators and growth factors thatdafluen
refractive development have already been identified in animal models that may help identify candidate genes. Epidemiolagihatel
also evaluated the combined effects of hereditary factors, environmental factors and gene-environment interaction on myeipjandent.
Conclusions: Both genes and environmental factors may be related to myopia. There are no conclusive studies at present, tiawvever
identify the nature and extent of possible gene-environment interaction. Further linkage analysis, affected sib-pair stadiésydly-based
association studies may better identify the nature of gene-environment interaction.

Ann Acad Med Singapor@000; 29:290-7

Key words: Animal models, Epidemiology, Near work activity, Refractive errors, Twin studies

* Assistant Professor
T Associate Professor
Department of Community, Occupational and Family Medicine
National University of Singapore
** Research Scientist
Singapore Eye Research Institute
*** Research Scientist
***%  Deputy Director
Defence Medical Research Institute, Singapore
1 Professor
Department of Ophthalmology
University of Pennsylvania School of Medicine
Scheie Eye Institute, Philadelphia, USA
Address for Reprints: Dr Saw Seang Mei, Department of Community, Occupational and Family Medicine, National Universipooé Si6ddedical Drive,
Singapore 117597.
E-mail address: cofsawsm@nus.edu.sg

Annals Academy of Medicine



