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a relatively new sCience, has just been promoted, Human genetics, 

with good reason, to In the past, 

human genetics has been considered by the World Health Organization (WHO) 

the level of a basic medical science. 

mainly in relation to the effects of ionizing radiation; now, however, 

there are good grounds for considering it as an independent and major 

subject of research and public llealth activity. 

Genetics is the knowledge of the laHs of heredity ond their relevant 

phenomena. Heredity is the organic condition which enables the trans-

mission of the biological characters from one generation to the other 

through a process called reproduction. This is a common characteristic 

with regard to all living beings, whether plants or animals. It secures 

the continuity of the specie~ the persistence of the anatomic and 

functional elements which indiVidl1nlize it, thus allowing for the 

maintenance of the formation or dGvdopment of anomalies through successive 

generations. 

Our knowledge of genetics dates back to the remotest antiquity, but 

it was based then on empirical observations re13ted to breeding of 

domestic animals and the cultivation of alimentary plants and ornamental 

flowers. Resemblance between parents and childre~ the persistence of 

common characteristics bet,ieen individuals of the same race, have also, 

long ago, led to f&~ily and race heredity concepts, illustrated by such 

historical examples as the nose of the Bourbons, the lips of the Hapsburgs, 

the phalangeal synosteosis of the Earls of Shrewsbury, the night-blindness 

of the Nougarets. .rith regard to the concepts of consanguine marriages, 

they are as old as mankinrl: all legislation~ habits, modes of living of 

populations, either primitive or advanced, include at least some items 

dealing with marriages between near relations. Some prohibitions or, 

on the contrary, some allowances can hardly be explained and seem to be 

a surVival of th~ patriarchal pattern with its so embarrassing problems 

of co-l':abitation. 
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It was not until the XIXth century that direct observation allowed 

a deeper insight into the mechanism of heredity. In 1865, a monk from 

Erno in Czechoslovakia undertook the mathematical analysis of the 

resu~ts obtained through the cross-breeding of two pure species of green 

peas. His conclusions, published in an cbscure magazine, did not attract 

the attention of the scientific circles, until Dc Vries, a Dutch botanist, 

drew them from oblivion and gave them a world-wide fame. De Vries put 

forward the hypothesis of mutation. Several experimental works confirmed 

the the9ries thus expresse~ and biology ceased to be a strictly speculative 

science. Furthermore, with Horgan in 1919, and after the publication of 

his memorable works on the reproduction of the vinegar fly or dr9sophil~ 

the first laws of heredity, called l'iendel's laws, were laid down. This 

concept, known as Mende~ism, led to the chromosomic theory of heredity and 

the concept of the gene. Since then, the studies on the subject have 

multiplied. Among them mention should be made of Huller who in 1927 wrote 

on the genetic effect of ionizing radiation. 

As for human genetics, it appeared in a rational form ~th the intro

duction, in 1856, of an essay on ceaf -muteness by S. Heniere. This essay 

has given rise to one of the most famous medical disputes between 

consanb'1linists and anti-consanguinists. The progress of Hendelian genetics 

brought this passionate dispute to en end. 

At present a distinction is made between general or formal genetics 

which, through long and el&bornte laboratory experiments carried out on 

inferior bodies, atte;npts to lay dmm accurate principles on heredity, 

and applied genetics, where statistical analYSiS, genealogical surveys 

based on strict methodology, are used to check these experimental 

principles, first on various animals, then on man. 

Therefore, the disciplL'1es of general genetics are increasingly 

guiding and leading research '-Jerk in human genetics. Some concordance 

has been established betwc'OTI Norga:1' s chromosomic theory and the 

observation of human heredi0y. However, no human hereditary character 

would have enabled us to prove this theory, nor even perhaps to imagine 

it as we know it. The ge~]Ejtic method with its relative value, its 

effectiveness as a researc~l '.I\: .. 't)~, ,ju&Gi'zies its extension to the overall 

human hereditary fiel~ w'1d 1012 must recognize that if this method had 

not shed light on our ,my there '7c'u~d haY3 been no possibility for the 

study of human her edit my prOOl6LlS. 



II lMRJRTANCE OF HUMAN GENETICS 

EM/RC13/7 
page 3 

If genetics has so rapidly become important during recent years, this 

is mainly due to the following facts: the frequency of congenital 

malformations and diseases, the discovery of human blood groups, the 

strildng advances in molecular bio.chemistry, the development of improved 

cytological techniques and, lastly, the recent public concern about the 

hereditary and genetic effects of ionizing radiation and drugs. 

1. Frequency of Congenital Malformations 

Congenital malformations or diseases are morphological anomalie~ 

innate and final, resulting from a disorder, whatever its cause may be, in 

the development of the embryo. Traditionally, a distinction is made 

between congenital hereditary diseases - which are in relation with the 

hereditary patrimony and are determined before the formation of the ovum, 

and even before fertilization - and congenital diseases either acquired or 

embryogenic, which occur after the ovum is formed and are the result of the 

interaction of patrimony factors recently acquired and the intra-uterine 

and extra-uterine environment in which the embryo is to develop until 

completion. 

Some malformations, so-called major, are either lethal, or severely 

disabling. The other, minpr anomalies, have little effect on the 

viability of the individual. However, the dividing line between these 

two categories is not always easy to draw and varies according to 

statistics. Furthermore, some malformations cannot be detected at birth; 

if the observatio~ period is extended over several year~ the figures will 

markedly increase. The same goes for malformations of the embr:yo, which 

result in foetal death, and are said to range from 10 to 2O%, according 

to some works. 

Summing up, and taking into account all these consideration~ the 

total percentage of congenital malformations is evaluated at present 

at 4% in relation to the total number of live birth~ meaning that, out 

of 2S newborn, 1 is abnormal. In the 1962 report of the United Nations 

Scientific Committee for the Study of the Effects of Ionizing Radiation, 

the figure of 6% was put forward in respect of children suffering at a 

given time of their life from severe disabilities in which the genetiC 

component is kno~, or suspected to be involved. 
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In support of this global percentage, Professor Lamy gives for 1956 

the following figures which are no less impressive: 

United States Sweden 

Population lEll millions 7 millions 

Blind 240,000 5,000 

Deaf-mutes 115,000 5,400 

Crippled 800,000 66, 000 

Hentally deficient 3,000, (;00 17,000 

It is obvious that this co~siderable number of handicapped people is 

a heavy burden on the community. 

If mortality due to congenital malformation is considered, the 

following will be noted: 

(1) In the United States, records for 1959 show: 

- 21,780 deat~s occurring at all ages and due to,congenital 

malformations i.e. 1.3% of the general mortality and 12.3 per 100,000 

inhabitants; 

- 15,579 deaths among children under one year out of a total 

nyrnber of 112,000 deaths, i.e. 14.2% of the infantile mortality and 

3.67 per 1,000 live births; 

- 3, 172 deatht~g children of 1-15 yeaTs:~ of a total 

number of 32,546 deaths in the same age group, i.e. 9.7% of the mortality 

rate at this age. 

(2) In France, records for 19E1l show: 

- 3,756 deaths at all ages due to congenital malformations, i.e. 

1.48% of general mortality and 8.2 per 100,CDC inhabitants; 

- 3,005 deaths among chi;Ldren under one year of age, out, of a 

t9tal number of 22,484, i.e. 13.3% of the child mortality and 3.68 per 

1,000 live births; 

- 445 deaths among. children of 1~15 yeSirsout of a total number 

of 6, 621 deaths in the same ~ge group, i.e. 6.74% of the mortality rate 

at this age. 
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It may be inferred from the above figures that out of 1,GOe live 

births, 25 infants die in the first year of 11fe, and in respect of 4 of 

them (e)Cactly ).68) the cause of death is a congenital malformation or 

disease~ This, of cours!", applies only to countries in lilic:h infant 

mortality is not too high. As a matt.er of fact, the ratio of 

ili.s,;:::s:.:.s by conGenital mnl'"orm::tion, in relation to neonlltol and 

infantile mortality is, to some e~ent, inversely proportional to 

mortality due to exogenous causes. In those countriea where mortality 

due to infection or to deficiencies has decreased most, congenital 

malformations represent nearly 15% of the causes of infantile mortality. 

On the other hand, if infantile mortality is ten times higher, the number 

of congenital malformations, which seems unchanged, has relatively become 

ten times less important: instead of 15%, congenital malformations account 

for no more than 1.5% of the causes of infantile mortality. This is why 

in the last century, congenital malformations were practically unnoticed in 

European countries; 

regrettable mistakes 

attention. 

they were considered as mysterious accidents, as 

of Natur~ which did not particularly attract people1s 

Let us, for instance, consider blindness. In the XVUIth Century, it 

was mainly due to smallpox, a widespread disease then .• 

the main cause of blindness was gonorrheal ophthalmia. 

In the XIXth Century, 

Nowadays, f:!J% of 

the blind have been so since birth 9n account of a congenital malformation 

of the eyeball or the optical ducts. 

It seems, therefore, that the discoveries of clinical and therapeutical 

medicine, the progress achieved in public and private hygiene, have made of 

congenital malformations a matter of great concern for paediatricians. 

2. Blood Groups 

The discovery of blood groups and its immediate application to 

transfusion are a striking illustration of the influence of the hereditary 

characteristics of the individual on the medical practice. The first 

blood groups were isolated by K. Landsteiner 50 years ago, at a time 

"where nothing comparable could be imagined in experimental genetics". 

The genetic analysis of the IJrl system started in 1924 by Fr. Bernstein 

and was confirmed by statistical analysis of the group distribution in 

a homogenous population. The mode of transmission of the group 
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corresponds to a monomeric character determined by a single gene; this 

character is simple and is not decomposed in others; it is transmitted 

regularly over hybrid generations in accordance with Hendel1s la.rs. 

New antigeniC systems are constantly revealed as far as red cells 

are concerned, so also is the case with leucocytes, blood plaques and 

certain serum components (different types of gamma-globulins). 

Immuno-genetic research assumes considerable importance in clinical 

haematology for diagnosis and treatment in forensic medicine in connection 

,-lith actions for paternity in physical anthropology for the study of the 

distribution of genes llmong the populations, in therapeutics for performing 

the grafting of organs. 

3. Cellular Biochemistry 

The age of biological genetics opened in 1934 with research work on 

the synthesis of the pigments responsible for the colour of flowers. Since 

then, further research work has shed more light on the genetic control of 

chemical reactions whose relations may be summed up in G.W. Beadle's 

striking formula: one gene- one enzyme. 

Since Morgan's experiments it has become well known that ~he genes 

determine the hereditary characters of the cells and organisms. They are 

characterized by a stability of their own which ensures that at each 

duplication two identical genes are produced. The genes are located 

linearly along each chromosomal pair; chromosomes consist mainly of 

desoxyribonucleic acid (DNA) an~ ribonUCleic acid (RNA) associated with 

proteins to form nucleoproteins. INA is believed to be the essential 

constituent of genes, whereas RNA is presumably a messenger which carries 

the information from the nuclear DNA to the cytoplasmic structures. 

It is presumed that there exists a genetic code allowing the 

transmission of the message from the gene to the mitochondria and 

ribosomes governing the normal metabolic activities inside the cell. 

It l"ould thus seem that the genes control not only the molec].!lar 

synthesis of the proteins but also the rhythm of their production, 
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Therefore, genetics probes deeply in the innermost depths of life 

phenomena and reveals in the most conspicuous way the fundamental unity 

in structure and function of living matter, 

4. Cytogenetics 

J.H. Tjio and ~. Levan, in 1956, proved that the number 9f chromosomes 

in mankind was 46 and not 48 as it had been hitherto believed. The present 

techniques, based on the culture of living cells, permit the study of 

chromosomes when these are clearly individualized and identifinble, that is 

say during the mitosis and. more precisely at the end of the prophase and the 

beginning of the metaphase, There are two types of cells that may be used: 

the fibroblasts and some white blood cells, the lymphocytes and the monoeytes, 

The fibroblasta are taken from the aponevrotic tissue, but this 

necessitates a general anaesthGsia of the patient. The leucocytes are 

more eaaily collected in the circulating blood, but their culture is 

unfortunately not reliable, and it is often necessary to repeat the 

examin at ion • 

After culture of these samples in special medi~ through some accurate 

histological techniques, one obtains the so-called individual'S karyotype. 

An international cOllference held in Denver, in 19E:C, adopted the following 

classification of human chromosomes and laid down the bases of the normal 

karyotype of man: 

(1) group 1-3 three large chromosomes with a median centromere 

for 1 and 3 and slightly distal for 2; 

(2) group 4-5 two large chromosomes with a very distal centromere; 

(J) group 6-12 . six medium chromosomes with a more or less distal 

centromere. The sex X-chromosone belongs to this group. In the male sex, 

X-chromosome is easily recognizable; on the other hand, with the female sex, 

it is difficult to differentiate the pair X from pair 6; 

(4) group 13-15 three very characteristic chromosomes with a 

terminal centromere; 

(5) group 16-18 three small chromosomes with a median or 

subterminal centromere; 

(6) grcup 19-20: two small chromosomes shaped as a St. iindrew's 

cross; 

(7) group 21-22: two small 2crocentric chromosomes. 

group belongs the seXY-Chromosome ,mich is slightly larger. 

To this 
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In 1959, Lejeune, Gautier and Turpin proved that u,wn IS syndrome 

(mongolism) whose cause had long been a challenge to scientists throughout 

the worl~ was due to the presence of a normal supernumerary chromosome 

raising to 47 the chromosomal number in 11ongolians; this is chromosome 21 

in the international classification, existing in three identical spec:ilnens 

(instea9- of two in the normal individual), thus" forming the so-calle.d 

trisomy. 

Since the~ several different trisomies have been brought into 

prominence, forming a new category of congenital diseases, i.e. those due 

to a chromosomal aberration. 

Aperrations may affect either the morphology of chromosomes or their 

number. bmong the aberrations affecting the autosomes, the following 

have already been detected: 

- Hongolian trisomy, i.e. presence of an additional 21; 

Trisomy 17 which results in a malformation complex affecting the 

heart, the face and the neck; 

Trisomy 13-15 causing a mental retardation and various very severe 

malformations; 

Polydyspondyly due to a translocation of 22 on 13, i.e. a karyotype 

of 45 chromosomes; 

Several triploidies, trans locations or supernumerary chromosomes 

whose nl~ber is every day on the increase with the systematic use of 

karyotype for all detected malformations. 

bmong the aberrations affecting sex chromosomes, the follo.ling may 

be noted: 

in phenotype males, karyotypes XXY, Kinefelterls syndrome, XXYY 

double male, as well as mosaics XX/Y.XY and XY/XXY; 

in female phenotype individuals, karyotypes XC, Turner1s syndrome, 

XXX triple female, and mosaic XO/Y~. 

The chromosomal aberrations 'lhich have been recently discovere~ seem 

to be the main causes of conger:ital malfo.rmations. It is estimated at 

present that approximately 1% of all live-born children have some harm.ful 

trait determined by chromosome. aberrations suffiCiently gross to be 

detected by present techniques. Host of them are anomalies in chromosome 

number, the others being in~ra chromosome change~ trans locations, or 

combinations with numerical chanses. Only a small f,action of these 

aberrations are transmitted to subsequent generations. It is very 
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likely, however, that estimates of the frequency of tranamissible chromosane 

aberrations would be greater with more refined techniques. 

5. Mutagenic Agents 

The stability inherent in the gene, which ensures that at eech 

duplication two identioal genes are produced, is not, however, absolute. 

Changes of a gene resulting in an alteration in some hereditary character 

can occasionally occur. Such changes are called gene mutations and their 

frequency is increased by a certain number of physical and chemi~ agents. 

It is known that each organism develops from one single cell, called a 

zygote, which in bi-sexual speci.es, is the product of a process of fusion 

between two cells called gQllletos. The cellurer progeny of the zygote develop 

along different lines: sane become gametes and follow what is called the 

germ line to produce future generations; others form the somatic cells. 

The germ line constitutes, therefore, a material bridge between successive 

generation~ whereas the somatic cells are destined to die when the indiVidual 

has completed his life-course. The gene mutations may affect the germ cells 

and may, therefore, give rise to hereditary effects; when it only affects 

the genetic material of the somatic cells (somatic mutation) the effect is 

confined to the indiVidual. 

This is why a distinc.tion is made between the genetic effects of genic 

or chromosomal alteration~ irrespective of their occurring in somatic or in 

germ cells, and the hereditary effects that can be tranBlllitted to the next 

generation. 

Natural or spontaneous mutations are beyond the control of man. They 

are relatively rare and from the results obtained by various methods, it is 

reasonable to assume that the average mutation rate in man is about 

1/100,000 (10-5) per locus and P?r generation. The causes ~f these 

mutations are not entirely clear. Various enVironmental factors, both 

chemical and physical, might be responsible for their occurrence, but very 

little is known It>out their relative importance. 

A knowledge of the dominant, recessive, sex-linked characters, deriVing 

from Mendel IS laws, is essential for the understanding of the hereditary 

transmissions of deleterious traits. 
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In 1927, Muller demonstrated that radiations are mutagenic, and 

during recent years, with the increasingly widespread use of radiation, 

stress has been laid on its possible effects on the health and well-being 

of future generations. It appears from experiments on animals and plants 

that exposure to radiation results in two types of genetiC changes: mutations 

and chromosomal trans locations. The scientific committee for the study of 

the affects of ionizing radiation, set up by the United Nations General 

Ass~bly in 1955, published two overall reports on the subject in 1958 and 

1962. These most comprehensive documents review the present attainments 

in t~s field and lay stress on the research work urgently required in this 

field. It seems that the representative doubling dose of radiation for 

man might well be between Ie to 100 rad, with 30 rad as the mo~t probable 

value; this could be just half as much in females as in males. With 

regard. to fractional or chronic irradiation, the dose is believed to be far 

higher. In conclusion, the Committee established that all dpses of ionizing 

radi:ltion at dose rates so far tested, produce gendic damage. Further 

progress in understanding genetic hazards will ceme not only from ad hoc 

rese:lrch in radiation genetics but from an increase in all types of genetic 

research in man and in experimental organisms. 

It Has in 1942 that a chemical mutagenic activity was reported for the 

first time; it Has observed in the drosophila, following the action of 

yperite (mustard-gas). Since then, a great variety of chemicals has been 

reported as capable of producing the same effect. l4any of them have. 

industrial or domestic application; some are drugs or food additives. 

Their composition differs in structure. and they have only one thing in 

common: all of them are poiSOns ..mich, even at a low dose have a lethal 

effect on the processed cells, and the surviving ones Show a great number 

of mutagenic alterations. 

The genetiC changes induced by chemical substances resemble so much 

those produced by radiati9n that the term "radiomimetic chemicals" has 

now gained widespread use. 

effect on the germ cell is 

However, whilst in respect of radiation, the 

direct, and qualitative and quantitative values 

are easily measurable, with regard to mutagenous chemical products, the 

gonades are not affected before an elaborate course has been followed, 

and their attack is subjected to biochemical and physiological factors 
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which facilitate or forbid access to them. The chemical mutagenous agent 

has no significance unless it penetrates inside the germinal cells and the 

success of the operation is linked to some specific p~culiarities of the 

cell itself, and the environment in which it develops. 

ilB a matter of fact, one should consider with the same objectivity 

the hereditary factors and the environmental factors. If, on the one 

hand, the blood Croups solely depend on heredity, on the other hand, the 

effects of a traumatism depend on the environment. But between these two 

extremes, all human manifestations are influenced by either etiology. We 

have passed the time when certain olinicians refuse to see iD the signs of 

an infectious disease anything but the symptoms of infection. ,ie know, 

nowuduys, that the sensibility or the hereditary resistance of the host 

contributes to a symptomatology that cannot be explained by the variations 

of infections alone. Here again, for instance, the congenital dislocation 

of the hip, ~lthough depending upon a dominant gene is, however, influenced 

by a non-hereditary Character, namely the sex. These components, heredity 

and environment, had their effect on the human generation before and after 

the development of the ovum. 

The non-hereditary environmental factors likely to be involved should 

be considered: 

(a) at the population level; these are: 

-the socio-economic factors: nutrition, housing 

- the stability factors: emigration, immigration, mixing 

- Climatic and geographic;:;l factors 

- moral, confessional, profGssional factors 

~ physical factors such as the ionizing radiations 

(b) at the level of the couple 

conditions of marriage, random mating or consanguineous mating 

- foeto-maternal incompatibility (Rhesus factor) 

- relative or absolute age of parents and specially of mother 

_ physical incompatibility between the father and the m.other 

_ birth order, interval between births 

(c) at, the level of the individual 

- infectious f3ctor3 (r~~ella) 

.. professional fc.ctors 

.. malnutrition factors 
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_ endocrine factors (diabetes, hormonal treatment) 

- teratogenic drugs 

The importance of the last-mentioned group as a factor likely to induce 

embryop~thies has recently been brought into prominence by the Thalidomide 

tragedy. The use of this tranqui11izer by pregnant women at the beginning 

of their pregnancy has given rise to the birth of a considerable number of 

malformed children; their exact number is not yet known, but. as far as 

Federal Germany is concerned, it is said to range about 6,000. It is not 

Imown either how the Thalidomide may act. It seems. that it produces some 

disorder in the metabolism of an essential substance, perhaps by the lack of 

production of a vitamin indispensable to the growth of the embryo. It is 

known that this effect is produced only in 20% of the cases, other factors 

might probably intervene, such as some hereditary peculiarities of the 

metabolism in relation to the mater~al genotype, or even the part played 

by the permeability of the placenta. 

In any case, the alarm has been given to the world. The catastrophe 

has b?en stopped, but the problem facing the pharmaceutical industry is still 

acute. 

III HED IC1\L PRO BLEHS 

In spite of the growing interest in medical genetic~ physicians are 

often not sufficiently aware of the many ways in which genetic lmowledge 

can have direct Clinical application. The concept of molecular disease, 

congenital aberrations of metaboli~ combinerl diseases in which the genetiC 

factors play their part, has mad.e it necessary to have a deeper knowledge of 

genetics. It is obvious that no medical man can be a master of the skills 

employed in all specialized branches of medicine; it is, however, important 

to make him familiar with the notions of genetic components, particularly 

where obstetricians, paediatricians and ophthalmologists are concerned. 

The diagnosis of a congenital malformation arouses a variety of 

difficulties. Some of these mDlformations are easily recognized since 

the first examination of the newborn, and they are not usually those which 

raise the most urgent problems. Others are difficult to detect, such as, 

for instance, oesophageal atresias; moreover, several malformations are 

observed belatedly, either in childhood or even in the adult. They may 

also be concealed by an infectious complication, such as the anomalies of 
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the bronchial tracts and the urinary duct~ and such facts should be known 

so that the therapeutic action may be undertaken in due, time. Taking the 

family history is a time-honoured procedure of medicine, but full advantage 

of it can be taken only if the physician is aware of the recent developments 

in medical genetics: the detection of consanguine marriages in the ancestry 

of the patient, the occurrence of the same disease in a sib, will help in 

certain cases to establish a correct diagnosis and to detennine appropriate 

treatment. 

The treatment of certain types of malformations can be carried out only 

by qualified specialists. Remarkable results have already been achieved in 

the medical and surgical treatment of these anomalies; it aims at ensuring 

a complete or an adequate restoration of the lesions and allows the social 

readjustment of the individual. However, in certain case~ the treatment 

,Jill only prolong the survival of individuals incapable of any valuable 

physical or intellectual activity. 

The establishment of specialized centres is required. These should 

be under the public authorities and not, as has hitherto been the case, 

private institutions, since the centres tend to be scatte~ed and inefficient. 

It is only such centres that can provide qualified medico-surgical teams, 

up-to-date technical equipment, facilities for dealing with a large number 

of cases, and the concomitent establishment of research laboratories. 

It would then be useful to form in each country groups of specialists 

with a thorough knowledge of genetics to act as conSUltants and advisers to 

the medical profession. They could work partly in the laboratory, partly in 

the olinical and partly in the epidemiological fields. They might also 

stimulate the interest of other specialists in helping, them to plan and to 

execute work of genetical interest in their own fields. 

The staff of this "genetiC group" should include: 

- geneticians who, for ethical, SOCial or legal reasons must be 

physiCians 

- biostatisticians properly to record the cases observed 

- cytologists for the examination of karyotypes 

_ biochemists for metabolic studies 

- serologists. 
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To these specialists should be added nurses and social workers to 

investigate the family environment. 

Therefore, the first medical problem is that connected with the 

education of the students and the phYSiCians, and more emphasis should be 

given to the teaching of genetics. 

The WHO Expert Committee on Human Genetics has provided in its 

TeChnical Report No. 2)8, a detailed programme of undergraduate and post

graduate teaChing; this Committee stated that "it was convinced that a 

medical curriculum that does not include instruction in genetics at 

different levelS (preclinical and clinical) will produce physicians who 

are severely handicapped in their understanding and handling of many 

pathological conditions, whether they are dealing with individual patients 

or with the same conditions from the wider point of view of public health"'. 

IV PUBLIC HEl,LTH PROBIEYlS 

In every country, the Public Health Services have a basic responsibility 

for promoting and creating favourable conditions for improving the standard 

of health of its population. However, the character of the problems to be 

faced has undergone a striking change with the conquest of so many of the 

graver infectious diseases and the preponderance of diseases of other 

kinds, chronic or constitutional, which are year.ly attaining greater 

proportionate importance in all cotmtries. Among the latter, the increasing 

incidence of hereditary defects and diseases, especially those of a mental 

nature, that would result from any significant increase of the present rates 

of mutation in man, have aroused some anxiety among the informed public. 

Up till now, this concern was mainly related to the genetic effects of 

ionizing radiation; it has been shown, however, that the mutageniC effect 

can be caused not only by radiation, but also by a certain number of 

chemical agents. Host of the· publiC health services have already developed 

procedures of protection against radiation; it would be useful if their 

activity could also extend to the protection of the population from 

contaminating chemical agents. It seems obVious now that the genetic 

component plays an importaJ t part in the accidents which actually occur, 

or may possibly occur, either through an alteration of this component 

under the effect of the mutagenic agent, or as a result of; the intervention 

of the component itself, which induces the appearance of unforeseen dis

orders following, for instance, a drug intake. 
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That the Public Health :Services ahould have a role in tUs field is essen

ti~l :J.n': this weull inclu~e Etic lr. __ j,8~1 surveys with cdlection of data, the 

enforcement of preventive measures and, lastly, the settlement of the 

social problem set by the prell,ance of abnormal individuals. 

1. Etiology 

Etiological research may be carried out either at the individual level 

or at the popUlation level. 

(a) At the individual level, it may be undertaken by the medical 

practitioner: the determination of the mode of transmission of a given 

character can only take place through the, analysis and discussion of 

patiently compiled genealogical pedigrees. The collaboration of the 

medical practitioner with the Group of geneticians referred to above is 

indispensable, not only in 1ti.ew of the ad1ti.ce that they may give, but also 

for the karyotype examinations and biochemical analyses which an ordir.ary 

laboratory would not be able to carry out. The work of this group would thus 

be strengthened, not only for the sake of the population concerned, but also 

for the geneticians who could turn into profit any increase in the data 

collected by them. 

(b) "t the population l"vel, etiological research can be achieved only 

by the public health services. It 1;Tould then seem advisable that population 

geneti9s be included in the health programmes of several countries of the 

Region. This programme would include the folloWing items: 

- yhe collection of data obt.ained from the various medical and hospital 

centres. /, system of cards should be provided, with special reference to 

congenit al malformations, genealogical analysis, ethnic groups, consanguinity, 

etc. 

- the epidemiological study of specific problems in groups such as 

"isolats" or groups with high frequency of consanguinity, and groups 

exposed to relatively large amounts of background radiation. 

These studies can only be undertaken by a service ha1ti.ng qualified 

personnel and equipment. Two methods may be used: that of the eutermined 

phenotype, consisting in the orientation of research towards the particular 

character shown by the mutation of one single gene, or that of the 

population characteristics, conSisting in the study of a genetic character 

of the population, like the sex-ratio, ,m.ich represents the cumulated effort 

of mutations covering numerous loci. 
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The information of most value will include. vital statistic~ as well as 

demographj,c data,' morbidity and mortality rates, grm-rth and development 

graphs, frequency of congenital malformations. 

To these data, should be added comprehensive documentation on the 

geography of the areas inhabited by the population concerned, the origin 

of the studied groups, the rate of endogamy, the religious customs and 

practices with the':'r impa~t on reproduction, the socio-economic conditions 

and any other factors affecting morbidity and mortality. 

lis far as the hygienist, or the specialist in preventive medicine, 

is concerned, it is, j,n fact, inportant to know nct only the incidence 

of hereditary diseases among the population, but also the possible existence 

of genetically determined biochemical deficiencies. There are numerous 

examples of a genetically deternined susceptibility to particular drugs. 

Thus, .the deficiency of glucose-.6-phosphate deshydrogenase, which is 

trensmitted by a seX-linked gene, is of little moment apart from the 

development of favism; certcin anti-malaria drugs, however, induce a 

haemolytic. anaemia in those who have this gene. The inactivation of 

isoniaZide, tNhose rate of breakdown is genetically determined, has an 

important bearing on the clinical management of patients being treated 

.dth the drug. The severe reactions induced by barbiturates and 

observed in persons sufferipg from a hereditary pophyria due to a dominant 

gene, are a further example. \lith the promotion of the pharmaceutical 

industry, with the widespread use of a certain drug prophylaxis, one may 

realize the importance assumed by these facts and by pharmaco-genetics. 

Eention should be made also of iatrogenic diseases consecutive 

to the administration of new Subst~lces of great pharmacological potency 

which are revealed often by mild buL sometimes by fatal disorders. The 

allergic character of these diseases might be of hereditary origin. 

2. Prevention 

It was Francis Dalton who, in 1883, introduced the word "eugenics" 

into the eocial sciences. He showed that tr.e find:irrgs of the then 

infant science of genetics might be applied to tbe control of diseases and 

that if employed intelligently such knowledge might add greatly to the 

welfare of the human race. The first developments of eugenics in .\merica 

were influenced by the idea that there existed undesirable and dangerous 
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families representing a heavy social burden. Then evolved some misleading 

theories about superior and inferior race~ which led to a catastrophe. 

Hore recently, laws on hereditary hygiene, aimed at averting the. occurrence 

of diseases, were passed in certain Scandinavian countries. 

The part that the medical practitioner is likely to play in individual 

prophylaxis is most imp9rtant. The physician may be consulted in conneution 

with a planned marriage. Such a conSUltation is sOOletimes compulsory, since 

some legislations require the production of a prenuptial certificate, but the 

doctor issuing such a certificate i~ confronted with some problems which, 

sometime~ prove difficult to solve. 

To begin with, what will be his attitude towards a patient suffering 

from an dominant autosomal disease? It will be compara.tively easy if it is 

just a matter of informing the patient, but, far more difficult if the 

physician considers that he has to inform the other party concerned. The 

rules governing medical ethics compel the doctor to keep absolute secrecy, 

and he is not allowed to reveal anything of what has been confided to him. 

The doctor is consulted by one person only, but, in fact, there are three 

clients: the first two are the future husband and wife, and these are 

obviously important, but the third one in posse assumes prime importance, 

that is the child who will carry the burden of the deficiencies of his 

direct and remote progenitors. 

In this connection it is interesting to consider that each one of us has 

two parents, four grand-parent s, eight great-grand-parents, sixteen great-great

grand-parents, and so on. If one kept on doubling indefinitely, the figure 

would become absurd. We should. therefore admit a timeless kinship and that 

we may, in fact, all be cousins. 

Let us now take the case of a ;f.'uture mothe r who would like to have an 

idea of what her child will be like. . In accordance with the theory of 

probability, she w.lll have to take into account 25 billion different 

possibilities. 
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It is conceivable that a physician faced with these problems, would be 

filled with alarm and find serious difficulty in giving al opinion, since a 

pathological characteristic in an ancestor may suddenly reappear. The only 

possibility is to indicate the so-called morbid risk but such an evaluation 

is based on a general probability which cannot be precise in view of the 

inadequacy of our knowledge of the genetic burden. 

With regard to the advice that a physician may be asked to give on 

contraceptive, or conceptive measures, the reEponsibility of the physician 

is subject, ~ this cas~ to the legislation in force in the country where 

he practises. 

Gr~up~!Ephll~~ may be achieved in the form of special logislation 

on hereditary hygiene. 

the following: 

This, already applied in certain countries, includes 

- sterilization to be mainly applied to individuals suffering from 

mental deficiencies 

- abortion, legally induced on various grounds and more particularly 

for eugenic reasons 

- prohibition of marriage 

- social laws imposing the compulsory notification of some diseases 

But the utmost caution is required .in the enforc!3l11ent of such measures, 

as they may possibly conflict with ethics or religion. 

3. Psychological and Social Problems 

In fact, the progenesis factors are not exclusively biological and 

medical for the physiological conditions of the human being are not the only 

ones to be envisaged and improved. Man is more and better than an organism, 

he constitutes a complex with inviolable privileges, and if he is intended 

to live in the community, the latter should serve him more than he himself 

should serve it. The sacred character of the humm being does not allow the 

assimilation of man to a steadily perfectible animal. Trying to improve man 

does not entitle theconununity to use force to this effect. Iihd as far as 

eugenics is concerned, one should always. bear in mind the rights inherent in 

human dignity, such as the right to live, the right to get married, the right 

to procreate. 
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Another important problem is the one brought about by the frequency of 

congenital malformations. The birth of a malformed child is often a family 

tragedy which imperils the spirit of mutual understanding between married 

people, _ and is likely to jeopardize the future of the normal brothers and 

sisters. It creates an atmosphere of unreasoned anxiety Which increases 

proportionctc;:r to the financi.al difficulties due to the keeping and care of 

such handicapped persons. The congenital malformations are still too often 

considered as disgraceful ~seases to be concealed. The public authorities 

should change the situation. The setting-up of special institutions for 

the treatment and the keeping of disabled' people is required; their 

accommodation should be insured under appropriate conditions of decency 

and humanity. They should be attended to by a devoted and qualified staff. 

Lastly, the situation of backward or debilitated Children retlains to be 

envisaged: it is incumbent on the educational services to provide special 

centres for this category with a view to adjusting the largest possible 

number of these semi-abnormals in a normal sooial context. 

V IrCLE CF INTERNAT Ir'N.1\L C'RG1JlIIZATIDNS 

WHO has been for some years concerned in this question as is well 

evidenced by the number of technical documents -published on the subject. 

At WHO Headquarter~ a Section of Human Genetics has recently been 

established within the Radiation and Isotope Unit. During the technical 

discussions held at the last World Health ,\s~embly in May 196), the problem 

of chemical contaminating agents was tackled. The Government of the United 

States of Americ.a have increased their contribution to medical research by 

allocating funds to the value of $500,000 for the expansion of research on 

human reproduction. A 'WHO research project has been initiated for a 

comparative study of congenital malformations; two medical institutions 

of the Region have been designated to contribute to this study. 

1, WHC radio-physicist team carried out, in the United Arab Republic, 

measurements on the natural radioactivity ~ the Rosetta area, Where the 

soil contains a high proportion of monazite. 
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WHC fellowships were awarded in 1962 to two professors of medicine in 

the Region to attend a course on human genetics held in Denmark by the 

Regional Office "for Europe. The purpose of this course was to help 

professors in medical schools to review the status of the organization, 

content and methods of teaching human genetics, and to show them how to 

integrate this discipline into the medical curriculum. 

VI CONCLUSICN 

In conclusion, it may be sais!- that congenital malformations plt.\Y on 

important part in child pathology. Etiological research on the genetic 

component ~hould be intenSified, and the main objective should be to insure 

prevention. The setting-up of a coordinated organization including social 

rehabilitation, the establishment of centres for the "accommodation of the 

incurabllf handicapped, the enforcement of preventive measures, with due 

respect to human dignity, should be included in the programme of the 

public health services. And as Waddington rightly observed: "even if we 

cannot discover a cure for the ills that we may be inflicting on future 

generations, we ought at least to take the trouble to find out so that we 

can decide how far we shall go running up biological debts which our 

descendants will have to pay". 
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