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RESEARCH IN PSYCHIATRIC GENETICS IN INDIA!

R. SRINIVASA MURTHY?

Mr. Chairman, Respected Collea-
gues, Ladics and Gentlemen, I feel
specially privileged to he selected for the
First TILAK ORATION oa Biological
Paychiauy Dby the Indiun  Psychiatric
Sociciy. I am deeply aware of the
honeur and thank you all for the same.

The present ocation is devoled to
young age in more than one way. Itis
notable that a  personal loss of the
family of Prof. A. Venkoba Rao, I am
refecting 10 the untimely demise of
Tikuk, has beea the siarting point for the
oration. Tilak was only 26 years old,
N0 age Lo se¢ oues own creator, when
fate snatched him away from the mortal
world. It has been a very thoughtful
gestuwre on the part of the family to
consider someone young t deliver an
oration every year,

I have cliosen the topic of ‘RES-
EARCH IN PSYCGHIATRICG GENE-
TICS IN INDIA' for the oration. As
I meationed eulier, the oration being
for tho.e less than 40 years, it is natural
that [ should draw material from
sources other than my own research
work for tl ¢ oration. Around 10 years
of experience in the profession is too
short a lime to have done ecnough per-
sonal work to be the scle subject of the
aration. In view of this, I ask your
indulgence to be with me in the next
45 minutes as (i) I share with you the
excitement of my own research efforts
in psychiatric genetics, (i) review the
Indian  literature for comprehensive
understanding of the topic and lastly,
suggest a few areas for future research
in this area.

Of the aetiological studies of mental
disorders, genetic studies have been
important sitce the beginning of the
Century. The initial efforts were to sort
out the ‘NATURE-NURTURE’ contro-
versy. Following the twin siudies and
more recently from the adeption stu-
dies, the focus of attention has moved
from the either-or approach 1o oue of the
mechanism of interaction of the gene-
tic predisposition and environmental
influences (Slater and Cowie, 1971).

The methods used for genectic re-
search in psychiatry have been, (i) twin
studies, (i1} family studies, (iil) adop-
tion studies, (v) population siudies (espe-
cially for mental handicap) and (v)
study of genetically determined charac-
teristics like blood groups and dermato-
glyphics.

At the beginning of the broad
survey of work, it is appropriate o point
out that genetic research had received
very low priority in India. A recent
major review of the area brought out
as  iwo volumes titled MEDICAL
GEENTIGS IN INDIA (Verma and
Puri, 1978} contains very litile reference
10 mental disorders other than mental
handicap, There have been no twin
studies, no adoption studies in the Coun-
try. Only a limited number of family
studies have been undertaken in func-
tional psychesis. The method of popu-
lation screening has been widely emp-
loyed for the study of menmtal handi-
cap. This limited work in this area of
psychiatric research, in contrast 1o what
is happening in the West, is largely due
to limited professional training as well

1Presented at 35th Annual Conference of 1P.S. held at Bombay oa 7-9 Jan.,' 83.
1Ass0¢, Professor of Psychiawy, NIMHANS, Bangilore 550029, India.
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as the limited facilities for genetic work,
Thus, even those who have studied
preblems in this area, efforis have been
1o choose simple mechods like Dlood
group, fainily study and dermatoglyphics
us  research 1ools.

Historically, oie of the first reports
that I was able to (race was a report
by Narayanam (1952). He studied the
pravalence of congenital defects of the
external ear and found ithat 1 was pre-
sent in 789, of the Instuturionalised
patients in conwast 10 ouly 2% in the
general population. The next signifi-
cant report is a repoct on Mongolisin
trom Bangalore (Verghese and Murihi
Rao, 1961) in 1961. In the last (wo
decades, there have been more than
100 reports in the published literature.
They vary from single case reports to
well planned prospective studies, the
former being the most common. My
artemnpt is to share with you the collec-
ted knowledge and suggest future avenues
for work.

My perso,al interest in this area of
work was stimulated by Prof. Rose
Chacko, of C. M. . Vellore in 1971
when I was baving my frst experience
in Psychiatry.  We began an initial
study with schizophrenics but this data
was never published. T recall with gra-
titude the guidance provided by Prof.
Chacko which was (he foundation on
which future work was carried out,
At PGI, Chandigarh, under the guidance
of Prof. Wig I wok up the subject of
DERMATOGLYPHICGS IN SCHIZO-
PHRLNIA for my M. D. Thesis work.
'This choice of the 1opic was partly due to
my earlier exposwre and I must admit,
partly due 1o my iaitial difficuliies with
Hindustant and Punjabi language spo-
ken by patents. I thought looking at
hands of patients was easier than doing
follow-up or phenomenological  work
which was the area of interest at that
lime in the department. It is irenic¢

that, in less thun three years my (ocus
of research ook me right into the com-
munity which made e lose my fears
of talkiug in the local languages.

FUNDAMENTALS OF DNERMATOGLYPHICS

The palms and soles of all primaies
bear ridged skin, This mcludes man.
The funciion of the ridged skin is appa-
rently associaled with the prehensile use
of hands, feet and tails. In man the en-
tire palmar surface of the hands and
fingers and of the plantar surfaces of
the feer and  toes are ridged. The
STUDY OF THE RIDGED SKIN IS
CALLED DERMATOGLYPHICS.
Umil 1926, there was no specific term
for the siudy of dermai ridges. It was
in that year that Gummins and Midlo,
proposed the word Dermatoglyphics
(derived from derma-skin, and glyphe-
carve).

Dermal ridges have various nolable
characteristics which make them impor-
tant, not only im personal identification
but also in. hwnan biology for the follow-
g veasous : (i) unlike lost human
traits dermal ridges and configurations
are formed and not  aflected
developmentally by age, (ii) throughout
post-natal life they are not affected by
the environment, (i) detail structure
of the individual ridges are extremely
variable, and (iv) although the patierns
formed by the ridges vary in size, shape
and denniled structure, they can be
classified into several main (ypes.

FORMATION OF DERMATOGLYPHICS

Ridges develop m relation to the
volar pads. The volar pads are evident
at abeut the 6th week of gestation and
reach their maximal size by the 12th
o the 13th week. At this 1ime, patches
of elevaied ridges become evident and
grow and coalesce as the volar pads
regress. By the fourth month the epi-
dermal ridges are well developed but
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the proce:s is probably not complete
before 1he sixth morith. The epidermal
ridges form in a cranic-ceudal maier,
Onee completed, e ridges renin un-
chunged except i size tor lile in erms
of the deral siructure ol the ridges or
the ridge patiens. 'The etfect of Euvi-
ronmentad foctors can be only i de
uterus 2t the time of rdge formdion,
This the patteris tu characterise an
individual e determuned  with tinaluy
al birdw

‘The anulysis  of  the linger und
palm prints iy carried out both qualita-
tively and qumiiuaively,  These are
preseiied mo detaal by Pewvese (1968),
Curunins and Midlo (1961 and Cherill
(1954,. Sunilarly (he process of taking
a print s saaple,

The mhertance of thew patlerns
and gquantitative characleristios are 1ot
fully undersiood. On the basis ot uie
curren!  knowledge it con be sind tha
the toial ridge count has o greuer
charity i terms of hereability, followed
by ‘i angle qand the patterns i the
fingers and pabms i that order.  This
limitadon m 1he mode of ransmission
is one of the lonitations of i use in
rescarch work.  Some of the liypotheses
suggested for the mode ot juheritance
or control el expression are: (1 domi-
nance Is almost absent, (i} 1t is & multi-
tacioriudl character in which e geues
ave addidve, (i) (here 1» no mdication
of sex-linked mberbonce and (iv) the
contribation from envirowmeuntal fuctors
15 very hule.

STUDLES IN SUGLILZOPHRENTA

The rescarch work we  undertook
at Chandigarh was  the swdy of 240
schizophrenies asing standard  diagnostic
criteria aud comparison with a control
population (200} of e saime edumicity,
There were 120 patienis of each sex and
100 persons of each sex in the conirels,
Efforts were nude not 0 include diase

with other familiar  Ulnesses in both
the groups.  More details of the process
of patienit choice. subcategorisution and
analysis of prints is presented elsewhere
(Srinivaza Murthy and Wig, 1977a}.

The study showed Uit there were
differences between the normals and
schizophrenics in the qualitauve and
guantitanve featres, Further it was
noted that there wee differences bet-
ween the fowr sub-ciaegories of schizo-
phrenia studied,  Further analysis show-
ed that  among the schizophrenic
paticuts, digse with funily history of
schizophrenin and hose without, were
differesn in the  panen  disvibution
{Srmivasie  Murihy wnd Wig, 1977b).
There was an accentuation of die diffe-
rence between the normuds and schizo-
pluesics in the group with a positive
fomily history.

Review of hiwratwe 1clating o 28
studics i India and abroad has been
published recently (Balgir and Sriivasa
Murdsy, 1982).

STUDIES IN AFFECGTIVE DISORDERS

The next series of swdies wele
carried out 1 regard 1o altfective disor-
ders.  Mr. Balgiv, an antlropologist
was chielly mvolved i this phase of
study (Balgir, 1982),

The sanple of the study consisted
175 MDP pauents (100 Males and 75
females) and 200 normal coutrols,  Stan-
dard diagnosic criteria were wed both
for the diagniosis of afleciive pyychoses
and the subcategorisation hio wnipolar
(UP; and bipolwr (BP) patienis. The
findings showed that 1the MDP and
normals differed i a number of derma-
wglyphic characieristics (Balghc et ai.,
1978). Furiher, 11 was noied hat the
UP and BP were also significantly diffe-
rent hiom cach other,

In another smalier siudy with a
sample of 60 ncuratic depressives, diff-
erances were noled among the normals
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and neurotic depressives. However, ihe
neurotic depressives and affective psy-
chosis did not differ in the dermaio-
glyphic characieristics.  As pohiied the
sample size of neurotic was small and
this needs to be swdied further before
firm conclusions can be  drawn.

COMPARISON OF MDP AND SCHIZOPH-
RENIA

An attempt was made to cempare
240 schizophrenics and 120 MDP. The
results showed that the male MDP
differed significandy with male schizo-
phreiics in the finger patterns and pal-
mar patterns. On gquantitative analysis,
difference was voted inn the ‘md® angle
with the MDP group showing larger
‘atd’ angle (Balgir et al., 1980).

To-date no large scale siudies of
MDP bave beeu undertaken ourside ihe
Chandigarh ceowre, The only other re-
port is that of Narayanan and Malli-
karjuniah (1960} from Baagalore with a
smaller sample.

AL this peint it will be worthwhile
looking at the reasons for different
results by different investigators, Metho-
dological problems arise by not being
cigid about (i) diagnosis, (ii} sex distri-
bution, (iii) homogeneity of the sample,
(iv) adequacy of the controls, (v} 1ype
of analysis undertaken and the statistical
treaiment of the daia (Reviewed i
detail by Balgir and Srinivasa Murihy,
1982).

OTHER GENETIC RESEARCH IN SCHIZOQ-
PHRENIA

Approaches studying the genetics of
schizophrenia in  India  other than
dermatoglyphics is an area for future
work. There is a single report each
of chromosomal study in schizophrenics
(Chatterjee and Basu, 1980) and mor-
bidity of disorders in relatives of schi-
zophrenics (Sethi et al., 1980). In both
the studies it was noted that there is

more morbidity i the families and
mndividuals a¢ compared to the control
populition. This needs to be swudied
In greaier depth.

Two iteresting reporis have been
recently reposied abour the schizo-aflec-
tive psychoses as a different diagnostic
entity. The  Patiala rveport (Gurmeet
Singh and Sachdeva, 1982) found this
group Lo be closer (o MDP than schizo-
phrenia while the Manipal report (Raju
and Mani, 1982) consider il as a sepa
e entity,

Other genetic  research  issues in
schizophreria as to the relevance of
gemetic frctors in relation 0 pheno-

menology, course and ouwicome, response
to physical melhods of treatment and
assoctitioy ol cerebral abnormalities are
the areas not siuhied to-date.

OTHER GENETIC RESEARCH IN AFFEC-
TIVE DISORDERS

There is general recognition from
different parts of the world 1hat aflec-
tive psychoses can be divided at least
into (wo major subgroups, namely the
unipolar and the bipolar groups (UP
and BP).

The first attempt 1o examine this
issue in the Indian setting was made at
Madurai {(Venkoba Rae, 1973, 1974).
In a tamily sindy of 101 endogenous
depressives, it was reported that there
were 1o differences between the first
anack depressives, recurrent depressives
and BP group. A similar report was
the result  of the research work of
Chopra (1975 from Rancht. This was
in strong contrast 10 the reported diffe-
rences from Western centres. Some of
the reasons for such negative reports
were probably due 10 the sample
characteristics and other aspects of the

study (Svinivasa Murthy, 1975). These
negafive reports have mot  been  sup-
poried by swdies from Patiala  (Gur-

meet Singh and Agarwal, 1980} and
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Chandigarh (Gupa and Scinivasa M-
thy, 1980:. Both hese groups report
that the affective prychasis consists of
two cntities namely UP sond BP. Fur-
ther  diflerences notedd in the
Blond wroup disieihution (Gurieer Stugh
et al, 1979, The BP woup show greater
trequency of O Dlool group.  The issue
Anoiher inieresting anempt

wore

s stll open.
wis ntle 1o study the fithivm prophy-
laxis amd genetic aspects {Gho.h ev al,,
1977). It was  noted that  positive
family history wins teliierd 10 heuer res-
ponse to linhiun therapy.

An hreresting coatrovensy,  with
wenetic iuplications, ¢xisis in the coun-
try. [ am relerring heve w the veporied
ditffercoces in ahe prevalence ol affec-
rive disordecs in the North and Sowih
Indio, 11w vepovied tha adfeciive dis-
ordders e more o Novth (Gaurtneet
Singh, 1979, Ragn, 1979y, FHlowever, the
conclusions are Livgely bused ou hos-
pital i, This
meerg.img mres for genetic work and
mulii-ethnicay in the comnry can pro-
vide rich nwtevial (or work,

e dgain 1B an

GENETIC STUDIES OF MENTAL RETARDA-
TION

A laige pwber  of  publications
veloic w0 the geneiic disoodes causing
mentabrewardidion.  The research o this
area tadls o dowe gronps: (ij case re-
povts, (1) systeneitic surveys of patients
for inboru errovs ol merabolism, (i)
studies W eluadaie other geaeiic Lheo-
chromaosomal
relating to

rigs  and
disorders,
Mongolism.

Cansitbiou,  (iv;
especiaily

CASE REPORTS

Newly afl major wypes of meta-
bolic disordecss have been reported {iom
diltecent paris of the counwry.  Though
there e regional concentention o1 the
repocied cases, shere is al present not
sutlicient evidence w see regioual dilfe-

rences. It is noted that centres start
reporting  cases when they look for
them and have the fucility o0 investi-
gate the cases.

The cases reporled wme of phenyl-
ketonuria (Clhandra et al., 1968, Joshua
et al, 1968), Huarnmup's disease (Srikan-
tin et al, 1964, Rue ef al, 1970, Nuair
and Ruo, 1971, Somasundaram and Papa-
kwnavi, 1973), homocysinuria  (Verma
and Sinclair, 1970, Verma ef aof, 1574,
Narayanan et af, 1978), alkaplonuria
(Verna, 1968, Chiwa ¢ af, 1976) Hur-
lers dicase (Navayanan el af, 1971},
tyrosinosis (Jaiswal, 1973) hisudenemia
{(Rao etal, 1974) cysiinosts (Sunderavaili
et af, 1975} In addido other herediary
disordecs like (uberous sclerosis has been
repocted by Sosnasuiidaram (1968 and
Vyas et al. (1973,

SURVEYS FOR INBORN ERRORS OF META-
BOLISAM

A number of such studies are avai-
lable in the counry. Swveys for phe-
nylketonuria have been conducted by
Centerwall and [uyerah (1966}, Punekar
(1968), Sharada and Polassa (1968),
Joshua  (1973), Rao e af. (1973,
and Bharucha (1977;. Of (e swdies,
the swudies at NIMHANS, Bungalore
are repreesuune  of  he knowiedge
from 1hesc surveys. A comprehensive
swvey of Ilnbomn erors of mewbolisim
associated with menwd handieap invol-
ving 2000 children was  curried ou.
All ihe chiliven were below 12 years
of age. Awhors found 50 (2.5%) 1o
have one or other hibom errors of mera-
bolismt,  The most common of hese
was PKU {449%,) tollowed by Hurler’s
syudrome (24%) (Rao, Narayanan, and
Subash, 1981). What is ineresting is
the observanion of the auwhots that all
of them had  consanguinowly related
patents and in many of than consangui-
nity was present in earlier genevations
as well,
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The remarkable aspect of the in-
born errors is that the Bangalore centre
accounts for 679 of case: reporied from
the Indian subconiinent., Further, 759
of the cases originate from Karnataka.
This concentration of cases needs fur-
ther study as opined by the authors-
namely, (i} has the high rate of consan-
guinity contributed substantially to the
number of homozygotes for this aulo-
somal recessive disorder ? Is the relati-
vely high frequency due to compre-
hensive biochemical monitorimg of an
atrisk population ? Is there a particu-
larly fiigh risk group in the population ?
Has (he PKU gene any he'erozygote ad-
vanlage in the local population ?
Definite answers to theie questions need
to be found based on systematic chemical
screening of the newborn (Rao. ¢ al,
1981).

CONSANGUINITY

Consanguinity and menial handi-
cap raises important public health
questions., Repeatedly invesiigators have
found among the parents of the men-
tally retaded a greater frequency of this
inbreeding. In Rao et ¢l’s swudy (1981)
referred earlier, all inbom errors occu-
rred from  these types of marriages,
Similar reports have come from Vellore
(Centrewall, 1965, Centrewall and
Centrewall, 1966), Delhi (Sinclair, 1972),
Bangalore (Narayanan and Rao, 1978)
and Tirupaui (ITudira Bai and Sastry,
1978). What is reported is indicative
of a greater association of mental
retardation in consanguineous marriages.
There are reports of familial mental
retardation being more is also there.

On the face of it, the issue looks
clear and the evidence convincing.
However, the issue is more complicated.
In a series of reports in Medical Gene-
tics i India (Verma and Puri, 1978)
this issue has been discussed.  Rao

(1978) from Vellore swudied prospec-
tively, 6169 non-consanguincous  and
5459  comsangumeous marriages and
found congenital malformations not lo
be significonily different m  the (wo
groups. Puri et af. (1978) from Pomdi-
cherry studied 3206 children in a ¢imi-
lar survey and found that there was
enhanced frequency of autosomal rece-
ssive dizorders in consanguimeous marri-
ages, especially these fimilies praciicing
It in two or more generntions. In
terms of mental retardation, there was
significantly  inereased  risk seen  in
groups other than Bruhmins. Disorders
noled were primary microcepaly, icthy-
osis congeaila, Huwlers syndrome, albi-
nism, Laurence-Moon Beidl syndrome
and Mougolism. The increated  risk
was estimated as 1} 10 2 times over non-
Consanguineous marriages,

These contrasting reports call for
futher work in ihe community. The
implications and future areas for work
has been suggested by Vasalu (1978)
and Malhowa (1978). Malbowa (1978)
summarises the siluation as follows @ to
date about 10 siudies have been con-
duclted in  evaluating effects  of
inbreeding. The resulis obiamed are to
some extent conradictory., While San-
ghvi, Rao, Jacob and Juyabal found
no signiftcant differences in malforma-
tion rates, Dronamraju and Meera
Khan, Centrewall and Centrewall,
Kumar ¢ al, Murty and Janice, Basu
and Rao and Mukharjee reporied high
frequency of congenital malformations
and total morbidity, Most of these stu-
dies were retrospective in nalure except
that of Rao (1976) and were hospital
based. The conrudiciory results obtai-
ned may be due to (i) difference in
ethinicity of the groups, (ii) the para.
meters considered and the variability in
definitions, and (iii} due to lack of non-
inbred controls. Thus this area remains
open for future work.
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MONGOLISM

Reports of characteristics of Mongol
children have been nwide fiom different
parts of the counuy. Oue of the car-
liest reports was from Verghee and
Murti Rao (1961). These have been
followed by reports trom Andhirn Pradesh
(Rao ef al, 1973), Madras (Rali and
Muarimuthu, 1977), Somusundram  and
Papakumari, 1978). The onc comument
to which I want 10 draw your atten-

tion relates o the maternal age of the
mongols.  Verma and Singh  (1975)
found Mlongol children bheing bom  to
motliers of older age group, whife Rao
et af. (1973) and Somasundaram and
Papikumari (1978) found the moihers
0 be young. This raises ithe question
wheilier the mateminl age is less impor-
tant in India, or i1 is due to poor age
recording. This again is an area for
community based sample and rigorous
meihodology.

SUMMARY AND CONCGLUSIONS

The current review of the genctic eesearch at Clhandigarh in which T was personally assoctated and
the other reports podut to Yarge Incunae in our wlersinding of genetic aspects of mental disorders in

India,
arcas [or stuly of major public health finportance.

FOUR major areas for tunre work, namely,

The review has also brought lorth the need for lurther

work in this area. There are nruany

Some of them are speciaily pare of our need  like
inbreading effects on mentxd handicap and others are of universal inmportance.

1 would like to suggest

(i} Snulics ol tnbreeding and mental retardation
(ii) studics of disputed dingnostic syndromes like hysterical psychasis, schizo-aflective schizophronia,
{iit) 1o terspeginnad diftrrences in previalence of ditferent mental disorders,
{iv} genetic studies refating to course, outcome mud therapeutic response in major inental disorders.
I would like o end this oration, recalling with gratitude the opportunity provided by the Tndian
Psychiatric Socicty and specially Prof. Venkobn Rao and family for this encovragement to young mental

health professionals.
of mental disorders amd aspects of mental health.

THANK YOU, again.
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