
isolate the true genetic ground of the phe
nomenon. 
An account is given of basic techniques in 
time-series analysis, and results obtained in 
the field of infant mortality in Italy are 
discussed. 

Dr. A. Bellacicco, Istituto di Statistica dell'Univer-
sita di Roma, Italy 

CHRONOGENETICS 
OF MUSCULAR DYSTROPHY 

G. DEL PORTO, E. D'ALESSANDRO, 
G. BRENCI 

Department of Medical Genetics, University School of Med
icine, L'Aquila, Italy 
The Gregor Mendel Institute of Medical Genetics and 
Twin Research, Rome, Italy 

A genealogical study has been carried out 
in the families of subjects affected by pro
gressive muscular dystrophy. 
The following parameters have been taken 
into account: (i) the age of onset, (2) the 
clinical characteristics, and (3) the age of 
the possible exitus. 
Consanguineous series, with their genetic 
correlation, are drawn from this sample of 
families, and r correlation coefficients are 
calculated with respect to the above ex
perimental parameters. The r values thus 
obtained are then compared with those 
that one would expect on the hypothesis 
that the temporal traits considered be ge
netically determined. 

Prof. G. Del Porto, Cattedra di Genetica Medica, 
Universita deU'Aquila, Italy 

A CHRONOGENETIC 
APPROACH TO PSORIASIS 

R. CAVALIERI, G. ORSI, S. ZECCA, 
M. ROMANO 

The Immacolata Institute of Dermatology {IDI), Rome, 
Italy 

Psoriasis is a genetically conditioned derma-
tological disease characterized by signifi
cantly different sex and age distributions. 
It could thus be the object of a chronoge-

netic analysis, using the age of onset as 
a genetically determined and quantitative 
phenotypic parameter. 
A total of 2000 index cases has been consid
ered and their families analyzed with res
pect to the segregation ratios in the sibships 
of the subjects and in those of their parents. 
The observed values of segregation are 
found to be not significantly different from 
those expected under the hypothesis of a 
diallelic monomeric autosomic trait. 
It is concluded that the temporal trait, age 
of onset, must be genetically conditioned 
and that its chronogenetic variability — 
determined by the genetic variability of the 
starting ergons — may be assessed by means 
of standard techniques for quantitative 
analysis. 

Prof. R. Cavalieri, Istituto Dermopatico dell'Imma-
colata, Via dei Monti di Creta 104, 00167 Roma, 
Italy 

WILSON'S DISEASE AND 
MENKES' DISEASE—A CONTRAST 
IN CHRONOGENETICS 

SEAN O'REILLY, ANATOLE S. DEKABAN, 
ROGER AAMODT, WARREN F. RUMBLE, 
GERALD S. JOHNSTON 

Department of Neurology, The George Washington Univer
sity Medical School, Washington, D.C., USA 
Developmental and Metabolic Neurology Branch, NINDS, 
and Nuclear Medicine Department, NIH, Bethesda, Mar
yland, USA 

In discussing the " timing " of hereditary 
diseases in their book Cronogenetica: VEredita 
del Tempo Biologico, Gedda and Brenci point 
out the limitations of the traditional classi
fication of abnormal genes into lethal and 
sublethal categories. 
The diseases with which this paper is con
cerned provide a striking confirmation of 
such limitation, in their clinical and meta
bolic aspects. Both diseases can be char
acterised by the disorders of the physiol
ogy of copper, an essential trace-element, 
which they display. 
In Wilson's disease the patho-physiology is 
one of copper-toxicity associated with fail
ure of biliary excretion of copper and its 
accumulation in various organs. 
In Menkes' disease the problem is related 
to defective gastro-intestinal absorption of 
copper and the pathologic lesions are for the 
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most part secondary to copper deficiency. 
Yet internal kinetics of an intravenous trac
er dose of radioactive copper are remark
ably similar in each disease: in both there 
is prolonged whole-body and hepatic reten
tion of the tracer and decreased gastroin
testinal excretion. 
Presumably, the genetic abnormality that 
determines the disordered physiology of cop
per in these diseases is present from the 
time of conception. The chronogenetics, 
however, of each condition is vastly differ
ent. Both genes are " lethal ", clinically 
speaking; In Menkes' disease the condition 
is manifest at or soon after birth and runs 
its course to death in a few months to a 
year or so. In Wilson's disease, however, 
the phenotypical manifestations are fre
quently delayed for years. The contrast in 
chronogenetics of these two diseases em
phasises the necessity of considering factors 
other than the demonstrable disorder of 
copper physiology in each condition. 

Sean O'Reilly, M.D., 2150 Pennsylvania Avenue, 
N.W. Washington, D.C., USA 

TIME-DEPENDENT 
ELECTROLYTIC RATE IN T W I N S 

L. GEDDA, G. DEL PORTO, B. DI T O N T O 

The Gregor Mendel Institute of Medical Genetics and 
Twin Research, Rome, Italy 
Department of Medical Genetics, University School of 
Medicine, L'Aquila, Italy 

T W I N C H R O N O G E N E T I C S : 
EVIDENCE F O R T R E N D S IN 
EARLY MENTAL D E V E L O P M E N T 
AND PHYSICAL G R O W T H 

RONALD S. WILSON 

Louisville Twin Study, University School of Medicine, 
Louisville, Kentucky, USA 

When DZ twins were evaluated for the de
gree of concordance in mental development 
during the preschool years, they exhibited 
relatively high within-pair correlations up 
to 3 years of age, then dropped significantly 
at subsequent ages. It was notable that as 
the measures of intelligence stabilized, the 
degree of concordance for DZ twins grad
ually regressed towards the value expected 
from within-family gene segregation plus 
assortative mating. It appeared that there 
was a time-linked differential gene action 
operating for DZ twins which gradually 
reached full expression by school age. 
The evidence for timed gene action was 
further reinforced by the data for MZ 
twins, who maintained high concordance at 
each age, and who displayed coordinated 
patterns of spurt and lag between ages. 
Evidently, the course of mental develop
ment in the preschool years was heavily 
dependent upon the genetic blueprint of 
each twin. The data on physical growth 
confirmed results, and showed further that 
disparities in birth size for MZ twins were 
rapidly equalized as each twin got on his 
genetic growth curve. 

RonaldS . Wilson, Ph.D., Medical-Dental Research 
Bldg., Rm. i n H , P.O. Box 1055, Louisville, Ken
tucky 40201, USA 

The levels of Na+ and Cl~ electrolytes in 
the human sweat having already been 
shown, by a previous twin study, to un
dergo genetic conditioning, the age modifi
cations of the electrolytic rate have now 
been examined in a sample of 4-20-year-old 
MZ male twins. 
A separate analysis has been carried out 
for the two age groups, 4-10 and 11-20, so 
as to account for possible effects of puberal 
processes. 

Prof. Luigi Gedda, Istituto Mendel, Piazza Galeno 5, 
00161 Roma, Italy 

T W I N S : CONCORDANCE 
F O R CHANGES IN H A I R C O L O R 
AND EYE C O L O R D U R I N G 
EARLY C H I L D H O O D 

ANNE B. DOLAN, ADAM P. MATHENY, JR. , 
RONALD S. WILSON 

Louisville Twin Study, University School of Medicine, 
Louisville, Kentucky, USA 

Hair color and eye color were assessed rou
tinely from 3 months to 6 years for twins 
participating in a longitudinal study of 
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