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Down syndrome (DS) is one of the most common chromosomal 
disorders with mental retardation and some spesific physical and 
physiological defects. Recently, many advances have been made in 
pre-natal screening and detection; and the hope is that identification 
of more genes will lead to a better understanding of the molecular 
mechanisms underlying the pathologies, and hence to more effective 
therapy. This paper provides an overview on the discovery of Down 
syndrome through philately.
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Down sendromu zihinsel gelişme geriliği ve kendine özgü fiziksel ve 
fizyolojik defektlerle seyreden, en sık rastlanan kromozom hastalıkla-
rından biridir. Son dönemlerde hastalığın prenatal tarama ve tanısında 
birçok ilerlemeler kaydedilmiştir. Genlerin ve gen patolojilerinin altın-
da yatan moleküler mekanizmaların daha iyi anlaşılaması daha etkili 
tedavi yöntemleri konusunda umut vermektedir. Bu çalışma, Down 
sendromunun tarihine filateli yoluyla ışık tutmaktadır.
(J Turkish-German Gynecol Assoc 2012; 13: 267-9)
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Introduction

Down syndrome (DS), also known as trisomy 21, is caused 
by the presence of all or part of a third copy of chromosome 
21 (Figure 1a, b). It is named after John Langdon Down, the 
British physician who described the syndrome for the first 
time in 1866. In 1866 he wrote a paper entitled “Observations 
on the Ethnic Classification of Idiots” in which he put forward 
the theory that it was possible to classify different types of 
conditions by ethnic characteristics. He listed several types 
including the Ethiopian type. He is most famous for his clas-
sification of what is known as Down syndrome, named after 
him, but which he classified as the Mongolian type of Idiot. 
As a result, Down syndrome was also known as “Mongolism” 
and people with Down syndrome referred to as “Mongoloids” 
but the use of the word ‘mongolism’ is now stopped after 
having so many criticisms about referring a racist title. Thus 
down syndrome occurs in all human populations, and analo-
gous conditions have been found in other species such as 
chimpanzees (1).
The chromosome aberration was discovered in 1959 by 
the French human geneticist Jérôme Jean Louis Marie 
Lejeune (1926-1994). Dr. Jérôme Lejeune discovered that 
Down syndrome was caused by an extra chromosome on 

the 21st pair while working in Raymond Turpin’s laboratory 
In 1958. The French Academy of Sciences published his 
scientific work on January 26, 1959. For the first time in 
world history, his discovery established a link between 
an intellectual disability and a chromosomal abnormality. 
After this discovery, an enormous field of investigation was 
opened up for modern genetics and a new discipline was 
founded: cytogenetics. Until then, the knowledge about 
human heredity had been unable to explain Trisomy 21 and 
other anomalies in hereditary material (2).
Nowadays, down syndrome can be identified in a baby at 
birth, or by prenatal screening.

Genetic Background
Down syndrome is a complex set of pathologies caused by an 
extra copy of human chromosome 21 (Hsa21). DS occurs in 
about one in 750 live births and is the most frequent cause of 
learning difficulties (Figure 2). The underlying genetic cause, 
trisomy Hsa21, is the same in most individuals with DS, but 
the penetrance of the resulting pathologies (3).
Genes on an extra copy of chromosome 21 are respon-
sible for all characteristics associated with Down syndrome. 
Normally, each human cell contains 23 pairs of different 
chromosomes. Each chromosome carries genes, which are 
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needed for proper development and maintenance of our bod-
ies. At conception, an individual inherits 23 chromosomes from 
the mother (through the egg cell) and 23 chromosomes from 
the father (through the sperm cell) (3).
However, sometimes a person inherits an extra chromosome 
from one of the parents. In Down syndrome, an individual most 
often inherits two copies of chromosome 21 from the mother 
and one chromosome 21 from the father for a total of three 
chromosomes 21 (Figure 3). Because Down syndrome is caused 
by the inheritance of three chromosomes 21, the disorder is 
also called trisomy 21. About 95% of individuals with Down syn-
drome inherit an entire extra chromosome 21 (4). 
Approximately 3% to 4% of individuals with Down syndrome do 
not inherit an entire extra chromosome 21, but just some extra 
chromosome 21 genes, which are attached to another chromo-
some (usually chromosome 14). This is called a translocation. 
Most of the time, translocations are random events during 
conception (Figure 4). In some instances however, a parent is a 
balanced carrier of a translocation: The parent has exactly two 
copies of chromosome 21, but some of the genes are distributed 
to another chromosome. If a baby inherits the chromosome with 
the extra genes from chromosome 21, then the child will have 
Down syndrome (two chromosomes 21 plus extra chromosome 
21 genes attached to another chromosome) (3, 4).

Figure 3. A stamp issued in Denmark in 2002

Figure 4. A special cancellation from Luxembourg in 2003, 
emphasising Trisomie 21

Figure 1. a) Stamp issued in Romania in 2011, for the 21st of March 
Down Syndrome Day; b) First Day Cover from Romania in 2011, for 
the 21st of March Down Syndrome Day

Figure 2. Stamp issued in 1981 by Netherlands Antilles, in support 
of handicapped children, for the International Year of the Disabled 
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About 2% to 4% of people with Down syndrome inherit addi-
tional genes from chromosome 21, but not in every cell of 
the body. This is known as mosaic Down syndrome. These 
individuals may, for example, have inherited extra genes from 
chromosome 21 in their muscle cells, but not in any other type 
of cell. Because the percentage of cells with extra genes from 
chromosome 21 varies in people with mosaic Down syndrome, 
they often don’t have all the typical physical characteristics and 
may not be as severely intellectually impaired as people with 
full trisomy 21 (Figure 5). Sometimes, mosaic Down syndrome 
is so mild that it will go undetected. On the other hand, mosaic 
Down syndrome can also be misdiagnosed as trisomy 21, if no 
genetic testing has been done (3).

Signs and Symptoms
Most individuals with DS have memory and learning difficulties, 
craniofacial alterations and muscle hypotonia, but only some 
have congenital heart malformations, leukaemia or gut abnor-
malities. The severity of the defects is variable. For example, the 
extent of cognitive impairment varies widely between individu-
als with DS (5).
The signs and symptoms of Down syndrome are characterized 
by the neotenization of the brain and body to the fetal state. 
Down syndrome is characterized by decelerated maturation 
(neoteny), incomplete morphogenesis (vestigia) and atavisms. 
Individuals with Down syndrome may have some or all of the 
following physical characteristics: microgenia (abnormally 
small chin), oblique eye fissures with epicanthic skin folds on 
the inner corner of the eyes (formerly known as a mongoloid 
fold), muscle hypotonia (poor muscle tone), a flat nasal bridge, 
a single palmar fold, a protruding tongue (due to small oral 
cavity, and an enlarged tongue near the tonsils) or macroglos-

sia, “face is flat and broad”, a short neck, white spots on the 
iris known as Brushfield spots, excessive joint laxity including 
atlanto-axial instability, excessive space between large toe and 
second toe, a single flexion furrow of the fifth finger, a higher 
number of ulnar loop dermatoglyphs and short fingers (5).
Growth parameters such as height, weight, and head 
circumference are smaller in children with DS than with 
typical individuals of the same age. Adults with DS tend to have 
short stature and bowed legs. Individuals with DS are also at 
increased risk for obesity as they age (5).

Conclusion

Many children with Down syndrome who have received family 
support, special therapies and education manage to graduate 
from high school and are able to do paid work, and some par-
ticipate in post-secondary education as well. Early childhood 
intervention, screening for common problems, medical treat-
ment where indicated, a conducive family environment, and 
vocational training can improve the overall development of chil-
dren with Down syndrome. As individuals with DS continue to 
experience longer lives, the need to understand their aging and 
associated health conditions becomes more critical. Education 
and proper care will improve quality of life significantly, despite 
genetic limitations. Especially adults with DS should be pro-
vided with appropriate information to better understand, and 
counseling to cope with, changes in their own level of ability 
or health.
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Figure 5. A special cancellation from Tahiti in 2007, emphasising 
Trisomie 21
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