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PREFACE 

An attempt was made to gather information that would be 

of interest to expectartt parents concerned with the mental 

health of their unborn child. Probabilities of different 

genetically induced mental diseases were given, causes of 

genetic mental diseases, how mental diseases can be detected, 

and the future role of genetics in eradicating mental disease. 

My thanks goes to Dr. L. Herbert Bruneau for remembering 

me during the many years it took to complete the requirements 

for my Master's Degree. 

My thanks to my good friends Judy Jones and Pauline 

Barnes for entertaining my children, to Emma Rose Moore for 

her encouragement, and to Shirley Nix for her help in the 

Professional Library at Eastern State Hospital. 

I especially thank my husband and children for forgiving 

my neglect of family and household duties during the many 

hours spent in research and writing, and to my parents for 

giving me a start in the right direction. 
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CHAPTER I 

INTRODUCTION 

The major concern of an expectant mother is not the 

sex, but the health--particularly mental health--of the un­

born child. Questions she may ask herself are, "What causes 

a child to be born mentally retarded, or to develop mental 

illness in later life? What are the chances my baby will 

be mentally healthy? What can I do to insure good mental 

health for my child?" Scientific studies, together with 

technological improvements and medical research, can now 

help provide answers to such questions. 

The point of morality aside, parents now have the op­

tion of terminating unwanted pregnancies. Because of the 

availability of abortion, many parents are becoming actively 

interested in determining the health of a child--particularly 

mental health--during the prenatal stages. Information 

concerning how mental retardation and mental illness are 

inherited, the incidence rate of inherited mental retarda­

tion and mental illness, and other related genetic inbalances 

which may cause poor mental health could be helpful to ex­

pectant parents. 

An attempt has been made to gather information concern­

ing heredity and mental health and put it into a form that 
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would be useful to the average parent concerned with the 

mental health of an unborn child, or with the probabilities 

of a child developing mental illness in later life. 
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While great strides have been made in determining causes 

of certain inborn mental retardation less success has been 

had with determining the causes of mental illnesses which 

may develop at anytime during an individual's life time. 

But, while there are many moral and legal aspects to consider, 

the future for the study of genetically controlled mental 

retardation and mental illness has great potential. A con­

sciousness of the basic principles of heredity should be 

a prelude to the presentation of the role of genetics in 

mental health. 



CHAPTER II 

A REVIEW OF THE BASIC PRINCIPLES 

OF HEREDITY 

Genetic influences are transmitted to the child by 

elements within the parents' sex cells. Chromosomes, micro-

scopic rod-shaped protein and DNA bodies within the sex 

cell nucleus, are the primary mode of hereditary transmis­

sion. Genes, which carry the coded genetic information 

that will determine the mental, physical, and constitutional 

characteristics of the new individual, are arranged in a 

specific order on the chromosomes. It is the genes which 

determine the outward appearances--such as hair color, height, 

body shape, as well as the internal mental and metabolic 

processes. 

In humans there are 46 chromosomes in each normal cell 

of the body except the sex cells, which have half that number, 

23. The set of 46 chromosomes consist of 22 matched pairs 

(autosomes), and one pair of sex chromosomes. In the male 

the sex chromosome pair consist of an X chromosome and a 

smaller Y chromosome. In the female the sex chromosome 

pair consist of two X chromosomes. One of each pair, 23 

chromosomes, is inherited from each of the individual 

parents.<l, 2 ) 
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As stated, genes contain the genetic information for 

inherited mental, physical, and metabolic characteristics. 
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These genes occupy certain positions on the chromosomes; 

thus, as chromosomes are matched in pairs, genes will be 

also. Although the genes are matched in position for charac-

teristic, they may not be identical for characteristic. 

For example, the gene for eye color is located at a specific 

site on the chromosome inherited from the father. On that 

chromosome's mate, inherited from the mother, the gene for 

eye color is located at the same site, but the gene for 

eye color from the father may be for brown eyes and the 

eye color from the mother, blue. When genes are not identi­

cal for characteristic, one may mask or hide the character-

istic of the other. That gene characteristic is said to be 

dominant, and will be manifested in the offspring. The 

characteristic that is masked or hid is said to be recessive, 

and in order for a recessive characteristic to appear in 

the offspring, the genes must be identical. Both parents 

may carry a recessive gene for a trait which would not be 

evident, but should the offspring inherit the recessive 

gene from each parent the trait would become obvious.<l, 2) 

All 22 pairs of autosomes and the sex chromosome pair 

have been identified and labeled, and the human gene count 

is estimated somewhere between 50,000 to 100,000 genes. 

In the preface of the fifth edition of "The Metabolic Basis 

of Inherited Disease" it is stated that as early as 1982, 

the chromosomal location of only 350 genes had been identified. 
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All of the 22 autosomes, as well as the X andY chromosomes, 

contain at least one known gene. 

Each of us began as a single cell. A sex cell, with 

22 autosomes and one sex chromosome, from the male fertil­

izes a sex cell, with 22 autosomes and one sex chromosome, 

from the female and forms a single cell, the zygote. The 

zygote is no longer a sex cell, but is now a somatic cell 

with 46 chromosomes--22 pairs of autosomes and one pair 

of sex chromosomes. The somatic cell, through a process 

called mitosis, duplicates its chromosomes and divides into 

two identical daughter cells. Each of these cells will 

duplicate and divide similarly: one cell becomes two; two, 

four; four, eight. . Gradually various· cells differen-

tiate from the mass and become distinguishable as appendages, 

organs, and physical features. Most of these somatic cells 

will continue to duplicate and divide throughout the life­

time of the organism, promoting growth and providing new 

cells as old ones wear out. 

When the reproductive organs are formed in the fetus 

cells will differentiate to become the sex cells. These 

cells will divide by a process called meiosis. During 

meiosis the 46 chromosomes of the immature sex cell arrange 

themselves in 23 pairs at the center of the cell nucleus. 

At a specific point in the ·meiotic process, the two partner 

chromosomes separate, with only one of each pair going into 

the two resulting daughter cells. Thus, meiosis produces 

sex cells with a reduction in the number of chromosomes, 
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from 46 to 23. 

The primary formation of sex cells in the reproductive 

organs of females occurs in the prenatal stage. At this 

time all the sex cells to be released during the monthly 

cycle of a woman's reproductive years are present. The 

female sex cells, the ova, contain 22 autosomes and an X 

chromosome. 

The formation of the sex cells (sperm) in males occurs 

at puberty and continues throughout the lifetime. The male 

sex cells contain 22 autosomes and either an X chromosome 

or a Y chromosome. (l, 2) 

When the sperm with 22 autosomes and one sex chromosome 

fertilizes the egg with 22 autosomes and an X chromosome, 

the zygote again has the full complement of 46 chromosomes, 

and a new generation has begun. 

How, then, can two mentally healthy_ individuals parent 

a mentally retarded child or a child who will develop mental 

illness in later life? Causes of mental disorders by chromo­

somal abnormalities, gene mutations and environmental factors 

will be considered in the next chapter. 



CHAPTER III 

GENETIC CAUSES FOR MENTAL RETARDATION 

Genetic causes of mental retardation generally fall 

into one of three catagories: chromosomal disorders, single 

or multiple mutant gene action, and outside or environmental 

factors. Seventy-five percent of the genetic type of mental 

retardation are due to chromosomal disorders, about twenty 

percent are caused by mutant gene action, and five percent 

by environmental factors. <3> 

An excess of chromosomes will occur when one pair of 

chromosomes fails to disjunction or to separate properly 

during meiosis, so that instead of one o~ the pair ending 

up in each of the two resulting daughter cells, one daughter 

cell will have both chromosomes and the other will have 

none of that pair. 

The most frequently encountered chromosomal abnormali­

ties occurring among live-born infants is the Down Syndrome. 

Ninety-two percent of children showing Down Syndrome symp­

toms have been found to possess an extra autosome, chromo­

some 21. The incidence rate occurring among live-born in­

fants is calculated to be about 1/600, but calculations 

based on studies of spontaneous abortion suggests the inci­

dence at conception may be about 1 in 200. The deg~ee of 
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mental retardation of Down Syndrome ranges from moderate 

to severe. <4> 

8 

Edwards and Patau Syndromes are also attributed to an 

autosomal excess. Children with these syndromes are severely 

retarded, and experience early infancy death. The incidence 

rate for Edwards Syndrome is l/3000 births, and for Patau, 

1/5000. (3) 

When the sex chromosomes fail in disjunction during 

meiosis the offspring may experience mental retardation 

of varying degrees. Males with an extra X chromosome, XXY, 

are classified as Klinefelter Syndrome, and often show below 

normal intelligence. Incidence rate for Klinefelter Syndrome 

is 1/450 males. Studies by J. Phillip Welch indicate that 

males with XYY syndrome may not be mentally retarded but 

do show a predisposition towards "antisocial" behavior. 

Incidence rate for the XYY syndrome is 1/1000 males. In 

females there is evidence that the Triple-X abnormality 

predisposes to significant mental retardation and the inci­

dence rate is 1/1000 females.< 5> 

An individual lacking a sex chromosome, XO, is classi-

fied as having Turner Syndrome. The incidence rate is 

4/10,000 and the XO individual shows no greater predisposi­

tion for mental disorders than the general population.< 4> 

The exact cause of too much or too little chromatin 

material is not known. However, studies show there is a 

noted relationship between maternal age and the frequency of 

chromosomal abnormalities. Although women over 40 produce 
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only 4 percent of all babies, 40 percent of all mothers who 

bear children with chromosomal disorders are over 40 years 

of age. ( 4> 

But age is not the only factor. Younger women have 

given birth to Down Syndrome children but in lower frequency 

than the older aged women. Also, there appears to be no 

relationship between maternal age and the number of infants 

born with a missing chromosome. 

Chromosomal abnormalities do not appear to run in fami­

lies, but there are always exceptions. According to genetic 

studies a sibling of a person with Down Syndrome would be 

no more prone to have a child with the disorder than anyone 

else in the general population: the frequency of incidence 

being 1 in 600 newborn infants. <4> 

The basic chemical structure of the chromosomes appears 

to be remarkably stable, but sometimes a_ gene, for no appar­

ent reason, will mutate or undergo change. 

Usually the effects of mutation are destructive, and the 

condition arising is often self-limiting due to its severity 

and the inability of the affected individual to reproduce. 

However, some harmful mutations can be transmitted through 

generations, for example by the symptomless carriers of 

recessive genes. It is supposed that all of us carry several 

very harmful but 'silent' mutations, hence it is not neces-

sary for each affected person to have an affected parent. 

When a mutation occurs in the sex cells the mutant gene 

does not affect the person in whom the mutations occurs, but 
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becomes apparent in subsequent generations. If the mutation 

occurs in the somatic cells at an early developmental stage, 

it affects the person having the mutation, but is not passed 

on to the next generations. 

About 20 percent of genetic types of mental retardation 

are caused by gene mutations. Gene disorders may result in 

metabolic errors which will cause mental retardation. When 

the metabolism is altered the chemical and physical processes 

of the body are unable to function properly.< 3> 

It is believed that all biochemical processes are under 

genetic control, and these biochemical processes are broken 

down into a series of individual stepwise reactions. Each 

biochemical reaction is under the ultimate control of a 

different single gene, and if that gene should mutate there 

is a change in the ability of the cell to carry out that 

chemical reaction. 

When the biochemical processes are interrupted the 

body's ability to properly utilize carbohydrates, proteins, 

and fats is altered, and a harmful build-up, or a lack of 

essential substances in bodily organs may result. (G) 

Currently there are about 1350 single-gene determined 

diseases, many of them associated with mental disorders. 

Phenylketonuria (PKU) is one of the most common forms of 

metabolic error causing mental retardation. The relation­

ship between Phenylketonuria and mental retardation was 

discovered in 1934, and since then other mental diseases 

have been associated with faulty biochemical processes such 
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as enzyme defects, glutamine deficiency, utilization of 

mucopoly-saccharides and mucolipids, and the transport of 

substances to target organs. PKU has been traced to a single, 

recessive, autosomal gene which regulates the body's ability 

to metabolize certain amino acids, and in the United States 

it is estimated 1 of every 50 individuals carries the reces­

sive gene for PKU. <4> 

A PKU infant may develop normally the first few months 

of life and then become dull and lethargic. Untreated PKU 

will cause severe mental retardation, but with proper diet 

the symptoms of agitated behavior, irritability, and uncon­

trolled temper may be decreased or prevented. However, 

once mental impairment has occurred, it is irreversible. 

That is why most states now have complusory screening of 

newborns, and it should be noted--it is the defective gene 

that is inherited, not the disease. 

Environment plays an important role in good mental 

health also. Although the potential of what a child will 

be is inherited, there can be no genetic expression without 

environment. From the moment of conception, heredity and 

environment are always interacting with one another--always 

influencing one another. 

Possibly, the intrauterine environment is the most 

important place for controlling mental health. In her book, 

"At Highest Risk," Christopher Norwood vividly brings to mind 

the physical damage cigarettes, alcohol, aspirin, and chemical 

inhalation or ingestion can do to a developing fetus. More 
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recently it has been learned that such things as levels of 

loud noises and high stress can influence fetal physical 

development. 

It is suggested that factors such as high stress levels, 

drugs, chemicals inhaled or ingested, and loud noise levels 

during early fetal development could alter the genes in 

such minute ways there would be no noticeable difference 

in the child, but at some point in life environmental pres­

sures would overload the circuit, causing a breakdown in 

biochemical processes and resulting in mental disorders. <7> 

While we need not be hasty about resuscitating old 

wives' tales about "marking" the baby, there might be more 

to the advice than meets the naked eye. 



CHAPTER IV 

MENTAL ILLNESS 

Mental retardation refers to subaverage general intel­

ligence and mental illness has to do with the way people 

behave when actions are based on emotions and irrational 

ideas instead of reality. Genetic mental retardation will 

be obvious from birth or early infancy while mental illness 

may become manifested any time throughout the individual's 

life. Mental illness may be treatable; mental retardation 

is not. 

Many forms of mental illness are attributed to defec­

tive genes. One of the more common forms, manic-depressive, 

is thought to result from a single gene defect, and is 

transmitted in some families by means of the X chromosomes. 

Schizophrenia, the most common form of all psychiatric 

diseases, is at the same time the most misunderstood and the 

least understood illness to undergo genetic investigation. 

Schizophrenia is the name for an illness affecting the mind 

and personality of an individual in a way which is seldom 

completely resolved. 

The variation in symptoms of schizophrenia is one of 

the factors that has made the illness difficult to diagnose. 

Now over 95 percent of schizophrenic patients are so diagnosed 
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according to a "nuclear syndrome" based on auditory hallu­

cinations, thought disorders, and a loss of will.(S) 

The lack of agreement on and interpretation of data 

makes the manner of inheritance remain unresolved. Like 

mental retardation, schizophrenia may be a collection of 

disorders with different causes and courses, but most be-

havioral scientists agree that biochemical factors play an 

important role in the illness. 

According to Dr. E. Fuller Torrey, author of "Surviving 

Schizophrenia: A Family Manual," schizophrenia is not caused 

by childhood trauma, domineering mothers and/or passive 

fathers, or guilts, acts or failures of the victim. 

Dr. Torrey states schizophrenia is: a real disease 

with concrete and specific symptoms, a result of flawed 

brain biochemistry, sometimes curable, and often has a genetic 

component. It may be treatable with specific psychotropic 

drugs, but is not responsive to treatment by psychotherapy. (g) 

Schizophrenia strikes both sexes about equally, but the 

age of first admission to a hospital differs somewhat between 

the sexes, males showing symptoms first at a ratio of 4 to 1 

in infancy, leveling out in the middle thirties, and women 

showing a 2 to 1 ratio of new cases by the late fifties.C 4> 

The frequency of schizophrenia in the general population 

is extremely common with an incidence rate in the 1 percent 

range. However, the frequency rate of schizophrenia among 

relatives of a person diagnosed with the disorder is decided­

ly higher than that for individuals in the general population; 
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the rates vary from between 2 and 46 times higher than the 

average risk for schizophrenia in the population. First 

degree relatives show a higher frequency of occurrence than 

second or third degree relatives. Children with both parents 

affected show a higher occurrence rate than those with only 

one affected parent. (lO) 

Evidence suggesting that genetic factors are involved 

in the causes of schizophrenia is shown by: family studies, 

twin studies, and adoption studies. In the family studies 

a comparison was made between the frequency of the disorder 

· among relatives of affected persons and the base rate of the 

disorder in the general population. The sig~ificantly higher 

rate among relatives suggests a genetic factor to be a cause 

of the disorder, but the irregular pattern of inheritance 

does not support a particular method of transmission (i.e., 

by a recessive gene, a dominant gene, or a sex-linked chro-

mosome) . 

S·tudies of schizophrenia among twins has been done to 

determine if schizophrenia is genetically induced. If the 

genetic theory is true a higher incidence of the disorder 

should occur between identical twins since their inherited 

genetic material would be the same. The incidence of the 

disorder between fraternal twins should be no higher than 

that of other siblings since the inherited genetic material 

is not identical. Studies show there is indeed a higher 

rate of occurrence between identical twins than among fra-

ternal twins. 
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The most compelling evidence that genetic factors are 

involved in the causes of schizophrenia come from studies 

on adopted children. Independent studies by Heston (1966) 

in Oregon and Rosenthal (1968, 1971) in Denmark agree that 

the offspring of a schizophrenic parent have substantially 

the same risk for the disorder whether or not they are raised 

by the affected parent. Studies by Wender (1974) suggests 

that the experience of being reared in a schizophrenic home 

does not increase the risk for schizophrenia in an individual 

unless a genetic predisposition for the disorder is already 

present, and children of schizophrenic parents raised by 

their own parents or by adoptive parents show the same inci­

dence of the illness. (lO) 

Despite the difficulties of methodology, the studies-­

family, twin, and adoption--all point in a common direction: 

persons with a family background of schizophrenia are more 

likely to become affected than those without family back­

ground of the disorder. 

While the evidence does indicate schizophrenia is in­

herited two factors cast doubt: the mode of inheritance of 

the gene or genes involved in the cause of schizophrenia 

does not follow the simple Mendelian pattern, as do many 

traits and diseases in many different species, and the high 

frequency occurrence of schizophrenia in contrast with the 

low rate of other severe genetic diseases found in the 

general population. <4> 

According to the 1979 Annual Report of Mental Health 



Care in Oklahoma, alcohol and drug abuse was the leading 

cause of admission to state mental hospitals. (ll) That 

fact makes it worthwhile to briefly mention the studies 

done on the genetic basis of alcoholism. 
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Studies involving the same methods as those for schizo­

phrenia--family, twins, and adoptions--have arrived at much 

the same conclusion; evidence suggests alcoholism has some 

genetic influence. (lZ) 



CHAPTER V 

THE FUTURE OF GENETICS AND MENTAL HEALTH 

Scientific studies, technological improvements, and 

medical research working together can now help answer ques­

tions expectant parents may have concerning the mental health 

of their unborn child. More than 3,000 gene determined 

diseases are known to exist, many of them associated with 

mental retardation. Most of these diseases can be diagnosed 

prenatally. (l3) 

The detection of genetic abnormalities in the fetal 

state may be done by amniocentesis. Amniotic fluid is with­

drawn abdominally and the cell samples c~ltured and assayed 

for chromosomal abnormalities and biochemical defects. 

Ultrasonography is a major tool for prenatal diagnosis. 

Among fetal abnormalities that can be visualized are 

anencephaly, hydrocephaly, fetal ascites, and renal agenesis. 

Direct visualization of the fetus is possible by feto­

scopy. The entire fetus may be s~anned, looking for physical 

abnormalities that might be clues to the presence of a 

genetic syndrome. 

Both amniocentesis and fetoscopy carry some risk of 

infection and a slight increase in the probability of 
. . b . ( 14) spontaneous a ort~on. 
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The human genome is estimated to contain 50,000 to 

100,000 genes. In 1983, the chromosomal location of more 
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than 350 of these genes was known. (G) Future medical advance­

ments will see the mapping, cloning, and study of the human 

genes to understand more about the body's normal function at 

the molecular level. As more knowledge is gained at the 

molecular level gene therapy or transplant may become stand-

ard treatment for genetic disease. 

The first successful gene therapy in a mammal was re­

ported in 1984 to correct a genetic deficiency of a growth 

hormone in a mouse. Partial correction of an enzyme defi-

ciency causing the disease Lesch-Nyhan by introducing a 

normal gene into human bone marrow cells growing in a cul­

ture has been successful.< 14> 

It is now possible to isolate radioactive probes for 

specific genes and to study these genes _in cultured cells 

by using new techniques of molecular biology. Cell cloning 

has been a valuable help in the study of human disorders. 

More recently the use of specific enzymes to reproduce 

chromosome material has provided a major break through in 

the study of human inborn errors. 

Genetic counseling, as to the probability of having 

affected children based on family background or the rate 

of incidence in the general population, may soon be outdated. 

It has been estimated each one of us carries six lethal 

genes in his genetic material. Carriers for many lethal 

genes can be detected. Carriers have lower than normal 



levels of the enzymes which are produced by the specific 

mutant gene they carry. Is it possible somewhere in the 

future, perspective parents will be required to compare 

computer print-outs of their genetic make-up--which was 

determined before their birth--for harmful dominant and 

recessive genes before being allowed to parent children? 
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CHAPTER. VI 

CONCLUSION 

Many forms of mental retardation have a genetic basis. 

Down Syndrome is the most common genetically induced re­

tardation and is most often caused by an excessive amount 

of chromatin material. 

Some forms of mental retardation are caused by gene 

mutation. Phenylketonuria (PKU) is the most common disease 

caused by mutant gene action which can result in mental 

retardation. 

Studies on the causes of schizophrenia, the most fre­

quently occurring form of mental illness_, are inconclusive, 

but evidence indicates schizophrenia has a genetic basis. 

According to the studies presented, environment plays a 

small role in the etiology of schizophrenia. 

Although there is a persistent impression that labeling 

a disease as genetic is labeling it as incurable, actually 

many genetic disorders can be treated with a reasonable 

degree of success--sometimes by simply altering the diet. 

In some genetic disorders the victims may be at risk only 

under certain environmental conditions. 

Parents can be less anxious about the mental health of 

their unborn child. Tests can now reveal mental health 
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as well as physical health with a reasonable degree of ac­

curacy. 

The future of genetics to insure good mental health 

is both frightening and exciting. A lot of moral and legal 

questions have to be answered before the knowledge that 

is now available to us can benefit victims of genetic based 

poor mental health. 
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