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This book describes
Fragile X Syndrome,
Diagnosis and Treatment and Related Diseases which is seen in some
of my patients in my Family Clinic.

 


(What You Need to
Treat Fragile X Syndrome)

 


This e-Book is licensed for your personal
enjoyment only. This eBook may not be re-sold or given away to
other people. If you would like to share this book with another
person, please purchase an additional copy for each reader.

 


If you’re reading this book and did not
purchase it, or it was not purchased for your use only, then please
return to Smashwords.com and purchase your own copy.

 


Thank you for respecting the hard work of
this author.

 


 



Introduction

 


I have been writing medical articles for my
blog: http://kennethkee.blogspot.com (A Simple Guide to Medical
Disorder) for the benefit of my patients since 2007.

 


My purpose in writing these simple guides was
for the health education of my patients.

 


Health Education was also my dissertation for
my Ph.D (Healthcare Administration).

 


I then wrote an autobiography account of my
journey as a medical student to family doctor on my other blog:
http://afamilydoctorstale.blogspot.com.

 


This autobiography account “A Family Doctor’s
Tale” was combined with my early “A Simple Guide to Medical
Disorders” into a new Wordpress Blog “A Family Doctor’s Tale” on
http://kenkee481.wordpress.com.

 


From which many free articles from the blog
was taken and put together into 800 e-Books.

 


Some people have complained that the simple
guides are too simple.

 


For their information they are made simple in
order to educate the patients.

 


The later books go into more details of
medical disorders.

 


The first chapter is always from my earlier
blogs which unfortunately tends to have typos and spelling
mistakes.

 


Since 2013, I have tried to improve my
spelling and writing.

 


As I tried to bring the patient the latest
information about a disorder or illness by reading the latest
journals both online and offline, I find that I am learning more
and improving on my own medical knowledge in diagnosis and
treatment for my patients.

 


Just by writing all these simple guides I
find that I have learned a lot from your reviews (good or bad),
criticism and advice.

 


I am sorry for the repetitions in these
simple guides as the second chapters onwards have new information
as compared to my first chapter taken from my blog.

 


I also find repetition definitely help me and
maybe some readers to remember the facts in the books more
easily.

 


I apologize if these repetitions are
irritating to some readers.

 



Chapter 1

 


Fragile X Syndrome

 


What is Fragile X syndrome?

 


Fragile X syndrome (FXS) is a genetic
disorder, the second most frequent cause of genetically linked
mental deficiencies, after trisomy 21.

 


A genetic disorder indicates that there are
alterations to the person’s genes.

 


Fragile X syndrome (also termed Martin-Bell
syndrome or Marker X syndrome) is the most frequent cause of
inherited mental retardation, intellectual disability and
autism.

 


The conservative estimates are that fragile X
syndrome involves about 1 in 2500-4000 males and 1 in 7000-8000
females.

 


The incidence of female carrier status has
been evaluated to be as high as 1 in 130-250 population.

 


The incidence of male carrier status is
evaluated to be 1 in 250-800 population

 


What is the cause of Fragile X syndrome?

 


Cause

 


FXS is caused by alterations in the fragile X
mental retardation 1 (FMR1) gene.

 


The FMR1 gene normally makes a protein termed
fragile X mental retardation protein (FMRP).

 


FMRP is required for normal brain
development.

 


People who have FXS do not produce this
protein.

 


People who have other fragile X-linked
disorders have alterations in their FMR1 gene but normally produce
some of the protein.

 


FXS involves both males and females.

 


The females often have milder symptoms than
males.

 


The precise number of people who have FXS is
not known but it has been evaluated that about 1.4 per 10,000 males
and 0.9 per 10,000 females have FXS.

 


The gene for Fragile X is present on the X
chromosome.

 


Since both males (XY) and females (XX) have
at least one X chromosome, both can transmit the mutated gene to
their children.

 


A father with the altered gene for Fragile X
on his X chromosome will transmit that gene on only to his
daughters.

 


To his sons
he will pass on a Y chromosome, which does not transmit Fragile X
syndrome.

 


A father with the altered gene on his X
chromosome and a mother with normal X chromosomes can have
daughters with the altered gene for FXS while their
sons would not have the mutated
gene.

 


A father can transmit the pre-mutation form of the FMR1 gene to his daughters but not the full
mutation.

 


Even if the father himself has a full
mutation of this gene, it seems that sperm can transmit only the
pre-mutation.

 


Doctors do not understand how or why fathers
can transmit only the milder form of Fragile X to their
daughters.

 


This is an area of focused study.

 


Mothers transmit only X chromosomes to their
children, so if a mother has the altered gene for Fragile X, she
can transmit that gene to either her sons or her daughters.

 


If a mother has the mutated gene on one X
chromosome and has one normal X chromosome, and the father has no
mutations, all the children have a 50-50
possibility of inheriting the mutated gene.

 


These 50-50 possibility apply for each
child the parents have.

 


Having one child with the FMR1 mutation does not raise or reduce the
possibilities of having another
child with the mutated FMR1
gene.

 


This also applies to the severity of the
symptoms.

 


Having one child with mild symptoms does not
indicate that the other children will have severe symptoms, and
having a child with severe symptoms does not indicate that the
other children will have mild symptoms.

 


Change in the inherited FMR1 gene from parent to
child

 


The repeats in the promoter part of the
FMR1 gene are not stable, and
occasionally the number of repeats rises from one generation to the
next.

 


A pre-mutation gene is less stable than a
full mutation gene.

 


So as it transmits from parent to child, a
pre-mutation gene might develop to become a full mutation gene.

 


The possibilities of expansion are dependent
on the number of repeats in the promoter of the pre-mutation
gene:

 


Normal

 


FMR1 genes
that have 5 to 44 CGG repeats in the promoter are indicated to be
normal.

 


When the genes are transmitted from parent to
child, the number of repeats does not rise or reduce

 


Intermediate

 


FMR1 genes
with 45 to 54 CGG repeats in the promoter are indicated as
intermediate or borderline.

 


An intermediate gene may develop from one
generation to the next, depending on which parent has the gene.

 


Mother to Child

 


Occasionally when a mother passes an
intermediate gene to her child, the CGG repeats rise to a number
seen with pre-mutations.

 


Studies show that an intermediate gene will
not become a full mutation gene in one generation, and so a mother
with an intermediate gene will not have a child with a full
mutation.

 


Father to Child

 


When intermediate genes are transmitted from
father to child, they are normally stable and do not rise to
pre-mutations.

 


Pre-mutations

 


Pre-mutation (55 to 199 CGG repeats)
FMR1 genes can develop to a full
mutation from one generation to the next.

 


The risk of development is dependent on which
parent has the gene and the number of repeats in that gene.

 


Mother to Child

 


An FMR1 gene
from the mother with 100 CGG repeats is very likely to develop to a
full mutation when passed to the child.

 


About one-third of the time, an FMR1 gene
from the mother with 70 to 79 CGG repeats develops to a full
mutation in one generation.

 


Father to Child

 


Pre-mutations passed from father to child
have almost no chance of developing to full mutations.

 


What are the symptoms of Fragile X
syndrome?

 


Symptoms

 


Signs that a child might have FXS are:

 


1. Developmental delays (not sitting,
walking, or talking at the same time as other children the same
age);

 


2. Learning disabilities (trouble learning
new skills); and

 


3. Social and behavior disorders (such as not
making eye contact, anxiety, trouble paying attention, hand
flapping, acting and speaking without thinking, and being very
active).

 


Males who have FXS normally have some degree
of intellectual disability that can vary from mild to severe.

 


Females with FXS can have normal intelligence
or some amount of intellectual disability.

 


Autism spectrum disorders (ASDs) also happen
more often in people with FXS.

 


Patients with fragile X syndrome manifest
with problems in these:

1. Developmental

2. Cognitive

3. Neuropsychological

4. Musculoskeletal

5. Feeding

6. Toilet training

7. Sleep

8. Recurrent medical disorders

 


Developmental
features

 


During infancy, developmental milestones may
be postponed, particularly gross motor development due to
hypo-tonia

 


After the first year of life, delays in
speech and language are observed, and fine motor skills are
impaired.

 


As the patient matures, perseveration and
echolalia may govern speech patterns
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