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INTRODUCTION.

ALTHOUGH considerable attention has been devoted during the past years
to the problems of the influence of heredity on mental deficiency, no final
conclusions have yet been reached. It appears well established at the present
time, first, that in a large percentage of cases, variously estimated at from 40
to 809, mental deficiency is significantly determined by genetic mechanisms,
and second, that recessive genes seem to play a considerable role in such
mechanisms (Lokay, 1929; Brugger, 19304 ; Smith, 1930 ; Luxemburg, 1931;
Juda, 1934; Kreyenberg, 1935).

However, the value of studies which arbitrarily investigate mental defi-
ciency as a whole is impaired by the consideration that mental deficiency is
far from fulfilling the essential Mendelian postulate of a ‘‘ unit character "’
Even when clearly exogenous types are carefully excluded and investigations
are limited to the so-called primary forms, mental defect constitutes no entity
in a biological sense. It consists, rather, of a group of heterogeneous conditions,
differing essentially in @tiology, symptomatology and pathology. Hence, it is
most likely that different genetic mechanisms operate in the various groups.
The first requirement for any adequate approach to this problem, therefore,
appears to consist of a painstaking clinico-pathological investigation aiming to
separate clear-cut nosological entities so that each condition may be tested to
Mendelian ratios.

A second obstacle to the study of heredity in mental deficiency lies in the
difficulty of a rigorous identification, by means of exact criteria, of the character
under study. In numerous investigations mental deficiency was a graded
character, and the distinction between normal and affected individuals was
determined according to an arbitrary pohcy, based upon psychological tests or
sociological distinctions.

The Mendelian requirements of a rigorous selection and identification of a
unit character have been adequately met in recent studies that bear witness to
the variety of the mode of inheritance of mental defect. Thus, epiloia appears
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to be determined by dominant genes (Penrose, 1934), amaurotic idiocy by a
single recessive autosomal gene (Sjegren, 1931 ; Slome, 1934), whereas in other
particular types of oligophrenia two recessive genes are involved—a rare
autosomal and a more common sex-linked gene (Sjegren, 1932-35).

The present paper presents a genetic study of 200 cases of a recently
recognized type of mental deficiency—'‘ phenylpyruvic oligophrenia .

Folling in 1934 reported the finding of phenylpyruvic acid in the urine of
10 mentally defective patients; in 6 of these the condition was present in
two members of the sibship. In 1935 Penrose, on the basis of a pedigree,
suggested that the discase may be due to recessive genes. The present author
(Jervis, 1937), basing his conclusion on a study of 50 cases, offered evidence for
the hypothesis of a single recessive gene substitution.

The disease is characterized by an alteration of the metabolism of phenyl-
alanine. There is strong evidence indicating that this amino-acid is not oxidized
by the organism. An abnormally high amount of phenylalanine, in fact, is
found in the blood. The phenylalanine is then transformed into phenyl-
pyruvic acid mainly by the kidney, and this last acid is excreted in the urine.
Clinically, the disease shows a fairly well-defined symptomatology. In the
majority of cases anomalies of the motor system are demonstrable ; increase
of the muscle tonus, hyperactivity of the deep reflexes, knee and ankle clonus,
hyperkinetic and dyskinetic manifestations (athetotic and choreatic movements,
tremors, etc.). Pronounced intellectual defect is present in all the cases;
in the present material, two-thirds of the patients were at the idiot, and one-
third at the imbecile level.

This disease seems to fulfil the initial condition required by Mendelism, its
biochemical characteristic constituting a unity in a biological sense. In the
second place, the identification of the individual showing the character is made
by exact laboratory methods, i.e., the test for phenylpyruvic acid. Thus, a
very clear-cut difference can be drawn between affected and non-affected
members of a family.

MATERIAL.

Cases of phenylpyruvic oligophrenia were collected in the following way : All
the inmates of fourteen State Institutions for treatment and care of mental defec-
tives were examined ; a sample of urine of each patient was tested for the presence
of phenylpyruvic acid. The procedure consists of adding a few drops of a diluted
solution of ferric chloride to the acidified urine ; in the positive cases a green colour
results which gradually fades. When a case gave a positive result to the ferric
chloride test, additional evidence was obtained with the more specific test of
formation of 2 : 4 dinitrophenylhydrazone. This is secured by adding to 100 c.c.
of filtered urine 300 mgrm. of 2 : 4 dinitrophenylhydrazine dissolved in 50 c.c. of
hot 2N HCI. When phenylpyruvic acid is present there forms immediately a
precipitate of its dinitrophenylhydrazone, which can be identified by its melting-
point.

The inmates of the following institutions were examined : in the State of New
York—Letchworth Village, Wassaic, Rome and Newark State Schools; in the
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State of New Jersey—Vineland, Woodbine, Totowa, New Lisbon State Schools,
and Vineland Training School ; in the State of Massachusetts—Fernald, Wrentham
and Belchertown State Schools; in the State of New Hampshire—Laconia State
School. 20,300 patients were thus examined, of whom 161 were found to show a
positive reaction.

Next, the family of each patient was personally visited, and all the living parents
and siblings were examined and tested for phenylpyruvic acid. Moreover, in a
large number of cases other relatives of the patients, including uncles, aunts and
first cousins, could be personally examined. School records and hospital notes
were secured. Twenty-seven additional cases were thus observed. They were,
in the great majority, siblings of hospitalized patients. Twenty-five more cases
are taken into account which died prior to the undertaking of the present study.
Although biochemical proof was lacking, these patients were considered affected
by the disease, since they were siblings of identified patients, to whom they bore
striking similarities in both physical and mental features ; they had shown physical
development and severe mental defect, which had occurred without apparent
cause. This brought the total number of cases to 213.

In two families the data available were so scanty that dead members, although
mental defectives, were not included in the material.

Table I shows the distribution of the cases in the various institutions.

TABLE 1.—Distribution of the Patients in the Various Institutions.

Positive cases.

Patients examined. ~
Institution. ———— Total. In’institution. At home. Deceased.
Total. Male. Female. e, —— — r——
M. F. M. F. M. F. M. F.
Letchworth . . 3,568 1,874 1,604 . 11 20 . 8 15 2 4 I 1
‘Wassaic . . 3,194 1,649 1,545 . 7 10 5 8 .. 1 2 1
Rome . . 1,614 1,029 585 . 7 5 4 3 e e 3 2
Newark . . 1,965 818 1,147 . 8 16 4 11 4 1 .. 4
Vineland . . 1,440 352 1,088 4 19 3 15 1 3 1
Woodbine . . 760 760 8 S 9 .. 2 .. ..
New Lisbon . . 762 762 .. 6 1 6 .. 1
Totowa . . 574 .. 574 .. 1 .. 1 .
Mansfield . . 1,123 559 564 1z 3 8 2 2 1 2
Laconia . . 580 262 318 2 4 1 3 I 1
Fernald . . 1,553 786 767 6 15 6 14 .. .. 1
Wrentham . . 1,865 972 893 12 20 . 11 13 1 3 . 4
Belchertown . 1,302 515 787 2 I . .. I . .. ... 2
Total . . 20,300 10,338 9,962 . 88 125 . 65 96 . 12 15 11 14

Presentation of the Material.

For reasons of space only a brief summary of the constitution of each
family and a few clinical data of each case are reported. Thirteen cases are
omitted, since the data concerning their families were incomplete.

The families are divided into four groups according to the four States in
which they were observed. Families and patients are indicated with pro-
gressive numbers, and each patient with the number of the record of the
institution in which he was hospitalized. The abbreviations ‘“ Ph. neg.” and
““ Ph. pos.” indicate that the subject had been tested for phenylpyruvic acid
with negative or positive result respectively. ‘“G.S.”” and “ H.S.”” stand for
graduated from grammar school or high school respectively. ‘“O.B.” means
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‘“order of birth in the sibship’’. Sibs who died within, the first year of life are
arbitrarily excluded (since no reliable data concerning their mentality could be
secured), and are designated with the abbreviation ‘“d.i.”” (died in infancy).
If not otherwise indicated, individuals Ph. neg. were mentally within normal
limits. In cases in which samples of urine could not be secured, graduation
from grammar school was considered tentatively as evidence against the
presence of phenylpyruvic acid in the urine. As a matter of fact, thus far, no
individual showing phenylpyruvic acid in the urine was able to graduate from
grammar school, and the examination of thousands of samples of urine of
mentally normal individuals never showed a positive test for phenylpyruvic
acid. If not otherwise indicated, the personal history of the patient was
negative, i.e., no conditions were reported that might be suspected to be of
any significance in the causation of mental defect.

STATE OF NEW YORK.

Family I.—Father, Ph. neg.: one brother, G.S., with eight children, G.S.
Mother, Ph. neg.: one sister, Ph. neg., with two children, Ph. neg. Fraternity,
seven sibs : a boy, dissimilar twin of Case 1, died at 12 years of age, G.S.; four,
two males and two females, Ph. neg. ; one sib, similar (?) twin of Case 2, d.i.

Case 1: A. Edna, Letchw. 2772. Female, aged 21, Ph. pos., O.B. 1. Muscular
hypertonicity. Increase of deep reflexes with bilateral clonus of the patella.
Tremors of hands. 1.Q. 20.

Case 2: A. Edgar, Letchw. 762. Male ; died of tuberculosis, aged 12, O.B. 6.
Increase of deep reflexes. Tremors of hands. I1.Q). 20. Physical and mental
features very similar to Case 1.

Family I1.—Parents died in old age, G.S. No collaterals traced. Fraternity,
three sibs : two, a male and a female, died of tuberculosis, aged 2o, G.S.

Case 3 : B. Winifred, Wass. 593. Female, aged 58, Ph. pos., O.B. 3. Symptoms
of precocious senility. Bilateral Babinski sign. I1.Q). 23. Apathetic low-grade
imbecile.

Family I1I.—Father, Ph. neg.: two brothers, Ph. neg., with five children,
G.S. Mother, G.S.; died, aged 37; two brothers, no information. Fraternity,
four sibs: two males and one feniale, Ph. neg. Three sibs, d.i. One half sib,
Ph. neg.

Casge 4: B. Floyd, Rom. 9026. Male, aged 34, Ph. pos., O.B. 3. Marked
muscular hypertonicity. Increase of deep reflexes with bilateral clonus of patella
and foot. Tremors of hands. 1.Q. 13. Passive, quiet idiot.

Family IV.—Father, Ph. neg.: four sibs with ten offspring, G.S. Mother,
Ph. neg.: one sib., Ph. neg. Fraternity, two sibs.

Case 5: B. Robert, New. 1350. Male, aged 6, Ph. pos., O.B. 1. Increase of
deep reflexes with clonus of patella and foot. Athetosis. I1.Q). 38. Hyperactive
and excitable imbecile.

Case 6: B. Joseph. Male, aged 4, Ph. pos., O.B:, 2. Increase of deep reflexes
with clonus of patella. I1.Q). 1c. Tremors of hands. Quiet, apathetic, low-grade
idiot.

Family V.—Father dead, G.S.: one sister, Ph. neg. Mother, Ph. neg.: two
brothers, G.S., with one offspring, Ph. neg. Fraternity, one sib. Another sib,
d.i.
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Case 7: B. Joseph, Letchw. 2856. Male, aged 28, Ph. pos. Congenital
luxation of the left hip. 1.Q. 43. Apathetic high-grade imbecile.

Family VI.—Father dead, G.S.: no information concerning his fraternity.
Mother, Ph. neg., schizophrenic: no sibs. Fraternity, three sibs: one boy,
Ph. neg.; one girl (mentally defective ?), dead at 8 years. Two half sibs, G.S.

Case 8 : B. Mary, Letchw. 7430. Female, aged 34, Ph. pos., O.B. 3. Under-
development. Emaciation. Increase of deep reflexes. Tremors of hands.
1.Q. 33. At times almost catatonic, at others emotional outburst with intense
expression of fear.

Family VII.—Father died of heart disease, aged 45, H.S.: no fraternity.
Mother, Ph. neg.: one brother and one sister, Ph. neg., with two children, Ph.
neg. Fraternity, one sib. Two half sibs, Ph. neg.

Case 9: C. William, Letchw. 6385. Male, aged 14, Ph. pos. Hypertonicity
of the lower extremities with increased deep reflexes. Choreo-athetotic move-
ments of hands. I1.Q. 10. Restless, destructive low-grade idiot.

Family VIII.—Father, Ph. neg.: two sisters, Ph. neg.; with nine offspring,
G.S. Mother, G.S., died of tuberculosis, two sibs, H.S. Fraternity, two sibs: one
girl, Ph. neg.

Case 10: C. Norma, New. 3779. Female, aged 9, Ph. pos., O.B. 2. History
of rickets. Increase of deep reflexes. Athetoid movements. I.Q. 1o. Hyper-
active, destructive idiot.

Family I1X.—Father dead, G.S. Mother, Ph. neg. No information about
collaterals. Fraternity, eight sibs: one boy and five girls, Ph. neg.

Case 11: C. Anna, Letchw. 3846. Female, aged 25, Ph. pos., O.B. 5. Genera-
lized convulsions, three to four times a year until the age of 10. Diffuse rigidity
with increase of deep reflexes and tendency to catatonic postures. I1.Q. 12.
Passive, even-tempered idiot.

Case 12: C. Florence. Female, aged 23, Ph. pos., O.B. 6. Living at home.
Physical examination negative. I1.Q. 48. Apathetic, good-natured imbecile.
History of convulsions.

Family X .—Father, Ph. neg.: five sibs, Ph. neg., with twenty-five offspring,
Ph. neg. One of these schizophrenic. Mother, Ph. neg.: one brother, G.S., with
one child, Ph. neg. Parents first cousins. Fraternity, two sibs. '

Case 13: D. Benjamin, Letchw. 2538. Male, aged 26, Ph. pos., O.B. 1. Con-
vulsive seizures three to four times a year. Increase of deep reflexes, tremar of
hands. Bilateral keratitis. 1.Q. 10. Hyperactive, destructive, low-grade idiot.

Case 14: D. Mary, O.B. 2. Female, died at 10 years of age of pneumonia.
Low-grade idiot girl with a negative history. Physical development normal.
Physical and mental features very similar to Case 13.

Family XI.—Parents, Ph. neg. No information concerning collaterals.
Fraternity, seven sibs : four girls and one boy, Ph. neg.

Case 15: D. Albert, Was. 1882. Male, aged 13, Ph. pos., O.B. 5. Increase
of deep reflexes. Choreo-athetoid movements of hands. 1.Q). 19. Excitable and
mischievous idiot.

Case 16 : D. Anna, Letchw. 7331. Female, aged 6, Ph. pos., O.B. 7. History
negative. Rigid gait with increased deep reflexes. Athetoid movements of
hands. I1.Q. 10. Usually apathetic idiot. Occasional short fits of violent temper.

Family XII.—Father, G.S., died of uremia. Mother, Ph. neg. No collaterals.
Fraternity, seven sibs: two boys and one girl, Ph. neg. )

Case 17: D. Henry, Letchw. 153. Male, aged 35, Ph. pos.,, O.B. 1. Physical
examination negative. 1.Q. 46. Passive, even-tempered imbecile. i
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Case 18: D. Anna, Was. 358. Female, aged 31, Ph. pos., O.B. 3. Muscular
rigidity with increased deep reflexes. Choreo-athetoid movements of hands.
1.Q. 17. Excitable, apprehensive idiot. Occasional severe temper tantrums.

Case 19 : D. Margaret, Was. 2387. Female, aged 28, Ph. pos., O.B. 4.
Generalized hypertonicity. Increase of deep reflexes with clonus of patella.
Athetoid movements and tremors of hands. I.Q. 20. Transient episodes of
aggressiveness.

Case 20: D. Albert, O.B. 7. Died at 8 years of appendicitis. Low-grade
imbecile with a negative history. Physical development normal. The physical
examination was reported negative but for tremors of both hands.

Family XIII.—Father, Ph. neg.: no information concerning his fraternity.
Mother, Ph. neg.: two sibs with six offspring, G.S. Fraternity, five sibs: one
female and one male, Ph. neg. One sib d.i.

Case 21: D. Mary. Female, aged 20, Ph. pos., O.B. 2. Increase of deep
reflexes. Tremors of hands. [.Q). 20. Quiet, apathetic idiot.

Case 22: D. Kate. Female, died at 8 years of age of pneumonia, O.B. 2.
Twin (probably similar) of Case 21. Low-grade idiot : at 8 years she was untidy
and showed no speech. Physical and mental features very similar to those of
Case 21I.

Case 23: D. Peter, New. 314. Male, aged 12, Ph. pos., O.B. 5. Athetoid
movements. [.Q). 12. Pleasant, quiet, idiot.

Family XIV.—Parents and collaterals, no reliable information. Fraternity,
two sibs : one female, Ph. neg., with two children, G.S.

Case 24: D. Emma. Female, aged 35, living at home, Ph. pos., O.B.1.
Physical examination negative. I1.QQ. 49. Apathetic imbecile with occasional
emotional outbursts.

Family XIVa.—Father, Ph. neg.: two sisters, G.S. Fraternity, four sibs: one
boy and one girl, Ph. neg.

Case 25: D. Elizabeth, Letchw. 2885. Female, aged 19, Ph. pos.,, O.B. 1.
Increase of deep reflexes. 1.Q. 33. Apathetic, well-behaved imbecile.

Case 26 : D. John. Male, aged 17, living at home, Ph. pos., O.B. 2. Phuysical
examination essentially negative. I1.Q). 50. Passive, quiet, even-tempered
imbecile.

Family XV.—Parents, Ph. neg. No information concerning collaterals.
Fraternity, two sibs : one boy, Ph. neg.

Case 27 : F. Joseph, Rom. ror13. Male, aged 13, Ph. pos., O.B. 1. History of
convulsions. Muscular hypertonicity. Increase of deep reflexes with bilateral
clonus of patella. 1.Q). 13. Quiet and passive low-grade idiot.

Family XVI.—Parents, Ph. neg. No collaterals. Fraternity, two sibs: a
male, Ph. neg., with two children, Ph. neg.

Case 28 : F. Lilly, Letchw. 4630. Female, aged 16, Ph. pos., O.B. 2. Instru-
mental delivery. Muscular hypertonicity. Increase of deep reflexes with clonus
of patella. Right Babinski. 1.Q.17. Apathetic, well-behaved idiot.

Family XVII.—Parents dead, G.S. No collaterals. Fraternity, three sibs :
two boys, Ph. neg. Four sibs d.i.

Case 29 : F. Edna, Letchw. 1759. Female, aged 30, Ph. pos., O.B. 2. Marked
tremors of hands. Rigid gait. 1.Q. 13. Hyperactive, destructive idiot.

Family XVI1II.—Father, Ph. neg. : no sibs. Mother, Ph. neg. : one brother,
G.S., died of general paralysis. Fraternity, one sib. Another sib, d.i. One half
sib, Ph. neg.

Case 30: G. Philip, Was. 3474. Male, aged 13, Ph. pos. Tremors of hands.
Rigid gait. 1.Q). 13. Hyperactive, destructive idiot.
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Family XIX.—Parents, Ph. neg. No collaterals. Fraternity, two sibs: one
male, Ph. neg.

Case 31: G. Elizabeth, Letchw. 5405. Female, aged 19, Ph. pos., O.B. 2.
Athetoid movements of hands. Increased deep reflexes of lower extremities. I1.Q).
10. Quiet, even-tempered, low-grade idiot.

Family XX.—Father, G.S,, died, aged 68. Mother, Ph. neg. No information
concerning collaterals. Fraternity, three sibs: one male, Ph. neg., with two
children, H.S.; one female, Ph. neg.

Case 32: G. George, New. 264. Male, aged 52, Ph. pos., O.B. 2. Rigid gait
and posture. Marked tremors of hands and body. I.Q). 34. Well-behaved,
agreeable imbecile.

Family XXI.—Parents dead, G.S. No information concerning relatives.
Fraternity, ten sibs: one female, Ph. neg.; two males and two females, G.S.,
dead of tuberculosis.

Case 33: H. Mary, Rom. 9go6. Female, aged 65, Ph. pos., O.B. 2. Marked
tremors of hands. Pronounced signs of senility. Ps. Ex.: I1.Q. 31. Quiet and
well-behaved imbecile.

Case 34 : H. Emile. Female, died at 6 years, O.B. 4. History of convulsions.
Well developed physically. Low-grade idiot.

Case 35: H. Joseph. DMale, dead at 8 years, O.B. 6. History of convulsions.
Low-grade idiot, well developed physically.

Case 36: H. Clara. Female, dead at 15 years, O.B. 8. History negative.
Low-grade idiot. Physical development normal.

Case 37: H. Gertrude. Female, dead at 17 years, O.B. 9. History of con-
vulsions. Low-grade idiot.

Family XXI1I.—Father, Ph. neg.: four sibs, G.S. Mother, Ph. neg.: two
sisters with four children, Ph. neg. Fraternity, four sibs : one boy and two girls,
Ph. neg.

Case 38: H. Peter, Was. 1311. Male, aged 16, Ph. pos., O.B. 2. Dystonic
movements involving head, arms and hands. Hypertonicity of lower extremities.
1.Q. 10. Apathetic, even-tempered, low-grade idiot.

Family XXIII.—Father, Ph. neg.: no fraternity. Mother, Ph. neg.: three
sibs, G.S. Fraternity, four sibs: one boy and two girls, Ph. neg.

Case 39: H. Harry, New. 855. Male, aged 5, Ph. pos., O.B. 4. History
negative. Unsteady gait. Increase of deep reflexes. Athetoid movements.
1.Q. 25. Hyperactive, unco-operative imbecile.

Family XXIV.—Father, Ph. neg.: two sisters, Ph. neg. with five children,
Ph. neg.; one brother living abroad with four children, one of them low-grade
mental defective. Mother, Ph. neg.: no information concerning her family.
Fraternity, five sibs: one male and one female, Ph. neg.

Case 40: H. Michael, Rom. 4240. Male, aged 24, Ph. pos., O.B. 2. Tremor
of hands. Muscular hypertonicity with increased deep reflexes and clonus of
patella and foot. 1.Q. 10. Apathetic, quiet idiot.

Case 41 : H. Kamil, Rom. 4241. Male, O.B. 3. Died of tuberculosis, aged 9.
Tremors and athetoid movements of hands. 1.Q). 20.

Case 42: H. Julia, New. 2400. Female, O.B. 5. Died of appendicitis, aged
10. History of generalized convulsive seizures. Unsteady gait. Tremors of
hands. 1.Q. 16.

Family XXV.—Parents, Ph. neg. No information concerning relatives.

Fraternity, two sibs : one girl, Ph. neg.

Case 43 : I. Thomas, Rom. 9946. Male, aged 16, Ph. pos., O.B. 1. Convulsive
seizures from the age of 4 months to 2 years. Physical examination negative.
1.Q. 51. Quiet, even-tempered, co-operative imbecile.
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Family XXVI.—Parents dead, G.S. No collaterals. Fraternity, two sibs:
one girl, Ph. neg. Four half sibs, G.S.

Case 44 : K. Alice, Letchw. 6208. Female, aged 18, Ph. pos., O.B. 2. Physical
examination, negative. 1.Q). 48. Passive, even-tempered imbecile.

Family XXVII.—Father, Ph. neg.: five sibs with seventeen offspring, Ph.
neg. Mother, Ph. neg.: five sibs with twenty-four offspring, Ph. neg. (one a
defective boy, post-encephalitic syndrome). Fraternity, five sibs: one male and
two females, Ph. neg.

Case 45: K. Charlotte, Letchw. 4549. Female, aged 29, Ph. pos., O.B. 3.
Increase of deep reflexes. Tremors of hands. 1.Q). 20. Hyperactive, occasionally
destructive idiot.

Case 46 : K. Walter, Letchw. 4471. Male, aged 22, Ph. pos., O.B. 4. Increase
of deep reflexes. 1.Q). 23. Apathetic, quiet, low-grade imbecile.

Family XX VIII.—Father, Ph. neg.: no sibs. Mother, Ph. neg.: four sibs,
Ph. neg., with two offspring, Ph. neg. Fraternity, three sibs: two girls, Ph. neg.
One half sib, Ph. neg.

Case 47 : K. Rose, Letchw. 5473. Female, aged 7. Ph. pos., O.B. 2. Absent
gait but no paralysis. Hyperactivity of deep reflexes. 1.Q. 10. Apathetic,
low-grade idiot ; occasional fits of temper.

Family XXIX —Father, G.S. : died of cerebral h®emorrhage ; no sibs. Mother,
Ph. neg.: two sibs with nine offspring, Ph. neg. Parents, first cousins. Frater-
nity, three sibs: two females, Ph. neg., with four children, Ph. neg. Five sibs,
d.i.

Case 48: K. Artje, Rom. 1721. Female, aged 40, Ph. pos., O.B. 1. Increase
of deep reflexes with clonus of patella and foot. Choreo-athetoid movements.
[.0). 13. Restless, excitable, destructive, low-grade idiot.

Family XXX —Father, G.S.: dead, no sibs. Mother, G.S.: dead. Three
sisters with seven offspring: one schizophrenic, Ph. neg., and one low-grade
mental defective (not examined). Fraternity, five sibs: two males and two
females, Ph. neg.

Case 49: L. Grace, Was. 1162. Female, aged 44, Ph. pos. O.B. 4. Increase
of deep reflexes with clonus of patella. 1.Q. 41. Apathetic, quiet imbecile.

Family XX XI.—Father, Ph. neg.: one brother with three children, Ph. neg.
Mother, Ph. neg.: no information concerning her sibs. Fraternity, two sibs, one
girl, Ph. neg.

Case 50: L. Catherine, New. 4311. Female, aged 18. Ph. pos.,, O.B. 2.
Petit mal attacks from three to seven years of age. Athetoid movements of hands.
1.Q. 22. Quiet, apathetic idiot.

Family XX XII.—Father, Ph. neg. Mother, G.S.: died of tuberculosis. No
information concerning collaterals. Fraternity, six sibs: three boys and two girls
Ph. neg. Four sibs, d.i.

Case 51 : M. Rose, Letchw. 4195. Female, aged 16, Ph. pos., O.B. 3. Under-
development. Athetosis. 1.Q. 10. Hyperactive, excitable low-grade idiot.

Family XXXII11.—Parents, Ph. neg. No information concerning collaterals,
Fraternity, four sibs : one boy and two girls, Ph. neg.

Case 52 : M. Johanna, New. 2301. Female, aged 30, Ph. pos., 0.B. 2. Tremors
and athetosis of hands. 1.Q. 17. Hyperactive, at times destructive idiot.

Family XXXIV.—Parents, Ph. neg., second cousins. All collaterals (uncles,
aunts and cousins of patient, 35 members), Ph. neg. Fraternity, twelve sibs : four

boys and four girls, Ph. neg.
Case 53: M. Madelaine, Letchw. 7208. Female, aged 17, Ph. pos, O.B. 3.
Marked athetosis. Rigid gait. 1.Q. 13. Apathetic, quiet idiot.
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Case 54: M. Clotilde. Female, aged 13, living at home, Ph. pos., O.B. 5.
Tremors of hand. 1.Q. 54. Co-operative, well-behaved imbecile.

Case 55 : M. Julia, Female, aged 5, living at home, Ph. pos., O.B. 10. Physical
examination negative. I1.Q. s1. Quiet, submissive imbecile.

Case 56 : M. Ernest. Male, aged 4, living at home, Ph. pos., O.B. 11. Increase
of deep reflexes. Tremors of the whole body. I1.Q.20. Hyperactive, destructive
idiot.

Family XXXV.—Father, G.S.: died of cerebral h®morrhage, aged 50: three
sibs with two offspring, G.S. Mother, G.S., died of childbirth, aged 28: three
sisters with twelve offspring, G.S.; another sister is the mother of Family XXXVa.
Fraternity, six sibs : two males and two females, Ph. neg.

Case 57: M. Genevieve, New. 123, O.B. 1. Female, died at 26 years of age of
tuberculosis (?). History negative. Physical examination essentially negative.
Low-grade idiot.

Case 58 : M. Margaret, New, 1124. Female, aged 45, Ph. pos., 0.B. 5. Hyper-
tonicity of muscles. Tremors of hands. I.Q. 12. Resistive, unco-operative
idiot.

Family XX XVa.—Father, same as Family XXXV. Mother, Ph. neg.: sister
of mother of family XXXV. Fraternity, eight sibs: four females and two males,
Ph.neg. The two males had four offspring, Ph. neg., one of whom mental defective
with bilateral cataract. Two sibs d.i.

Case 59: M. Joseph. Male, aged 43, Ph. pos., O.B. 1. Increase of deep
reflexes. Rigid gait and posture. 1.Q. 35. Well-behaved, apathetic imbecile,
living at home.

Case 60: M. Ruth, New. 2401. Female, aged 36, Ph. pos., O.B. 6. Marked
tremors. Increase of deep reflexes with clonus of foot. I1.Q. 10. Unco-operative,
resistive, low-grade idiot.

Family XXXVI.—Father, Ph. neg.: two sibs, Ph. neg. Mother, Ph. neg.
No information concerning relatives. Fraternity, four sibs : one boy and one girl,
Ph. neg. Four half sibs, Ph. neg.

Case 61: M. Ilma, New. 4274. Female, aged 7, Ph. pos., O.B. 2. Tremors of
hands, at times diffusing to the whole body. Unable to walk. I1.Q. 10. Occa-
sional outbursts of screaming.

Case 62 : M. Wesley. Male, aged 5, Ph. pos., O.B. 3. Increase of deep reflexes.
Athetosis. Unable to walk. I1.Q. 20. Quiet, passive low-grade idiot, living at
home.

Family XXXVII.—Father, G.S.: died of pneumonia: one sib, G.S., with
two mentally defective children, who could not be examined. Mother, G.S. : died of
cancer, aged 58. No information concerning her fraternity. Fraternity, five sibs :
two male and one female, Ph. neg., with six offspring, G.S.; another female is the
mother of Family 48.

Case 63 : P. John, New. 563. DMale, aged 45, Ph. pos., O.B. 3. Instrumental
delivery. Under-development. Rachitic symptoms. Marked tremors of face,
tongue and hands. I.Q.27. Well-behaved, agreeable, low-grade imbecile.

Family XXXVIII.—Father, Ph. neg.: two sibs, G.S. Mother, Ph. neg.:
four sibs with fourteen offspring, G.S. Parents, first cousins. Fraternity, six
sibs : two girls and one boy, Ph. neg.

Case 64 : P. Nettie, New. 3200. Female, aged 30, Ph. pos., O.B. 1. Rigid
gait and posture. Tremors of hands. I1.Q. 25. Quiet, passive, low-grade

imbecile.
Case 65: P. Concetta. Female, died, aged 6, of appendicitis, O.B. 4. History

negative. Gait unsteady with hypertonicity of legs. 1.Q. below 2o0.

Case 66 : P. Victoria, New. 3198. Female, aged 14, Ph. pos., 0.B. 5. Increased
deep reflexes. Rigid gait and posture. Athetosis. 1.Q. 26. Hyperactive,
destructive, low-grade imbecile.

LXXXV. 47
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Family XXXI1X.—Parents, Ph. neg. No collaterals examined. Fraternity,
three sibs: one boy, Ph. neg.

Case 67: Q. Anna, Was. 1162. Female, aged 11, Ph. pos., O.B. 2. Tremors
of hands. Increase of deep reflexes. I1.Q. 13. Apathetic, quiet, low-grade
idiot. ’

Case 68: (). William. Male, died of pneumonia, aged 6, O.B. 3. History
negative. Well-developed low-grade idiot. Physical examination reported nega-
tive except for athetosis.

Family XL.—Father, Ph. neg.: two brothers, Ph. neg. Mother, G.S.: died
at 38 years of age of pneumonia. Fraternity, four sibs: one boy and two girls,
Ph. neg. One sib d.i.

Case 69 : R. William, Letchw. 5861. Male, aged 16, Ph. pos., O.B. 1. Physical
examination negative. 1.Q. 50. Co-operative, even-tempered imbecile.

Family XLI.—Father, Ph. neg.: two sibs with eight offspring, G.S. Mother,
G.S.: died of Bright's disease, aged 63. No information concerning her sibs.
Fraternity, four sibs : two boys and one girl, Ph. neg. Two sibs, d.i.

Case 70: R. Peter, Rom. 1525. Male, aged 38, Ph. pos., O.B. 2. Marked
generalized rigidity of muscles. Tremors of hands. I.Q. 10. Quiet, passive
idiot.

Family XLII.—Father, Ph. neg.: three sibs with four offspring, Ph. neg.
Mother, Ph. neg. Fraternity, four sibs: one boy and one girl, Ph. neg.

Case 71: S. Nora, Was. 1078. Female, aged 14, Ph. pos.,, O.B. 1. Instru-
mental delivery. Increase of deep reflexes with clonus of patella. Choreo-athetosis.
I1.Q. 20. Passive, quiet idiot.

Case 72: S. Mary. Female, died at 4 years of pneumonia. History negative.
Low-grade idiot girl bearing striking similarities to Case 71.

Family XLIII.—Father, Ph. neg. Mother, G.S.: died of heart disease.
No collateral examined. Fraternity, three sibs: one boy, Ph. neg.

Case 73: S. Bertha, Was. 623. Female, aged 21. Ph. pos., O.B. 1. Marked
tremors. Increase of deep reflexes with clonus of patella and foot. I.Q. 40. Quiet,
even-tempered imbecile.

Case 74: S. Elsie, Was. 624. Female, aged 16, Ph. pos., O.B. 2. Choreo-
athetosis and tremors. Increase of deep reflexes with clonus of patella and foot.
Congenital dislocation of the hip. I1.Q. 32. Hyperactive, emotionally unstable
imbecile.

Family XL1V.—Father, Ph. neg. : three sibs with ten offspring, H.S. Mother,
Ph. neg. : one sib, Ph. neg.

Case 75: S. Paul, Letchw. 4999. Male, aged 22, Ph. pos., O.B. 2. Meningitis
(?) at 8 months. Friedreich-like deformation of both feet. Choreo-athetosis.
1.Q. 13. Hyperactive, destructive idiot.

Family XLV .—Parents, Ph. neg. Collaterals, no information. Fraternity,
six sibs : two boys and two girls, Ph. neg. : one of these schizophrenic.

Case 76: V. Paul, Was. 3652. Male, aged 17, Ph. pos., O.B. 4. Muscular
hypertonicity. Increase of deep reflexes with clonus of the patella. 1.Q. 17.
Emotionally unstable, idiot.

Case 77 : V. Hilda. Female, aged 12, Ph. pos., O.B. 5. Physical examination
negative. Ps. Ex. I1.Q. 48. Marked speech defect. Quiet, timid imbecile living
at home.

Family XLVI.—Parents, G.S. : bothdead. No collaterals traced. Fraternity,
three sibs : two boys, Ph. neg. .
Case 78 : V. Mary, Letchw. 702. Female, aged 23, Ph. pos., O.B. 3. Under-
.development. Diffuse tremors. 1.Q. 10. Passive, quiet, low-grade idiot.
’
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Family XLVII.—Parents died in old age, G.S. No collateral traced.
Fraternity, one sib.

Case 79 : W. William, Was. 1184. Male, aged 39, Ph. pos., physical examina-
tion negative. I1.Q). 42. Apathetic, well-behaved imbecile.

Family XLVIII.—Father, Ph. neg.: no collaterals. Mother, see Family
XXXVII. Fraternity, three sibs.

Case 80: W. Albert. Male, aged 16, Ph. pos., O.B. 1. Physical examination
essentially negative. 1.Q. 38. Quiet, well-behaved imbecile.

Case 81 : W. Rita, New. 4444. Female, aged 14, Ph. pos., O.B. 2.  Obesity of
the hypopituitary type. Increase of deep reflexes. I1.Q. 25. Quiet, passive,
low-grade imbecile.

Case 82: W. Florence, New. 4443. Female, aged 10, Ph. pos., O.B. 3. Rigid,
unsteady gait. Increase of deep reflexes. I1.Q. 16. Indolent, passive idiot.

STATE OF NEW JERSEY.

Family XLIX.—Father, G.S.; died of cerebral hamorrhage : one brother
with four children, Ph. neg. (one of them schizophrenic). Mother, Ph. neg.: two
sisters with eight offspring, Ph. neg. Fraternity, four sibs: one male, Ph. neg.
Three sibs, d.i.

Case 83 : B. William, Wood. 42. Male, aged 39, Ph. pos., O.B. 2. History of
epilepsy. Increase of deep reflexes. Left Babinski. I1.Q. 20. Passive, quiet
idiot.

Case 84 : B. Sadie, Vin. St. 996. Female, aged 36, Ph. pos., O.B. 3. Diffuse
tremors. Increase of deep reflexes with patella clonus. I1.Q. 35.

Case 85: B. Anna. Female, married, without children, aged 34, Ph. pos.,
O.B. 4. Marked tremors of hands. I.Q. 39. Submissive, emotionally unstable
imbecile living at home.

Family L.—Father, G.S.: died of uremia. Mother, Ph. neg. No collateral
investigated. Fraternity, six sibs: two boys and two girls, Ph. neg. One sib,
d.i. .

Case 86: B. William. Male, aged 27, Ph. pos.,, O.B. 5. Physical examina-
tion negative. 1.Q. 50. Apathetic, well-behaved imbecile, living at home.

Case 87 : B. Helen, Vin. St. 2049. Female, aged 19, Ph. pos., O.B. 6. Choreatic
movements. Generalized hypertonicity with increased deep reflexes and clonus
of patella and foot. Right Babinski. I.Q). 10. Hyperactive destructive idiot.

Family LI.—Father, Ph. neg.: one brother, G.S. Mother, Ph. neg.: five
sibs with nine offspring, G.S. Fraternity, five sibs : three boys, Ph. neg.

Case 88 : B. James, New Lis. 676. Male, aged 19, Ph. pos., O.B. 1. Scoliosis.
Increase of deep reflexes. Tremors of hands. 1.Q. 16. Quiet, passive idiot.

Case 89 : B. Eleanore. Female, aged 13, Ph. pos., O.B. 4. Marked tremors.
Increase of deep reflexes. 1.Q. 20. Quiet, apathetic idiot, living at home.

Family LII.—Parents, G.S.: died in old age. No collateral examined. Fra-
ternity, two sibs : one male, Ph. neg.: one sib, d.i.

Case 9o : B. Anna, Vin. St. 923. Female, aged 40, Ph. pos., O.B. 2. Marked
tremors of hand. Blood Wassermann positive. 1.Q. 54. Passive, even-tempered,
high-grade imbecile.

Family LIII.—Father, H.S.: three sibs with six offspring, G.S. Mother,
Ph. neg. : one sister with three offspring, Ph. neg. One of these low-grade mental
defective (birth injury ?). Fraternity, one sib.

Case g1: B. Carol, Vin. Tr. 2257. Female, aged 17, Ph. pos. History of
epilepsy. Increase of deep reflexes. Tremors of hands. I1.Q. 25. Excitable,
hyperactive low-grade imbecile.
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Family LIV.—Parents, G.S.: died in old age. Of three collateral families
only one examined : five members, Ph. neg. Fraternity, six sibs: two males,
Ph. neg.

Case 92: C. Florence. Female, aged 34, living at home, Ph. pos., O.B. 2.
Epileptic attacks twice a month. Tremors of hand. I.Q. 42. Quiet, apathetic
imbecile.

Case 93 : C. Harold, New Lis. 864. Male, aged 27, Ph. pos., O.B. 4. Increase
of deep reflexes with clonus of patella. 1.Q). 24. Quiet, passive low-grade imbecile.

Case 94 : C. Ruth, Vin. St. 1854. Female, aged 25, Ph. pos., O.B. 5. Athetosis
and tremors of hands. Increase of deep reflexes with patellar clonus. I.Q. 16.

Case 95: C. Jack, Wood. 1210. Male, aged 23, Ph. pos.,, O.B. 6. Marked
athetoid movements. 1.Q. 20. Quiet, idiot, occasional temper tantrums.

Familv LV .—Parents, Ph. neg. One father’s sib with three children, Ph. neg.
Fraternity, four sibs : one boy and two girls, Ph. neg.

Case 96 : C. Lucy, Vin. St. 2351. Female, aged 12, Ph. pos., O.B. 4. Increase
of deep reflexes with bilateral clonus of foot and patella. Marked tremors. 1.Q.
10. Hyperactive and emotionally unstable idiot.

Family LVI.-—Father, Ph. neg.: three brothers with four offspring, Ph. neg.
Mother, Ph. neg.: first cousin of Case 119. Fraternity, three sibs: two girls,
Ph. neg.

Case 97: C. Caroline, Vin. St. 2289. Female, aged 15, Ph. pos., O.B. 1.
Paralysis of the right brachioradialis. Tremors of hands. 1.Q. zo0. Hyperactive,
emotionally unstable idiot.

Family LVII.—Father, Ph. neg., of mixed Negro-Indian race. Mother, G.S.
(?) of mixed Negro-White race. No collaterals traced. Fraternity, two sibs: one
girl, Ph. neg.

Case 98: C. Ernest, Wood. 980. Male, aged 10, Ph. pos., O.B. 1. Physica
examination negative [.Q. 19. Quiet, agreeable idiot.

Family LVIII.—Father, HS.: died of heart disease. Mother, Ph. neg.
No collaterals examined. Fraternity, four sibs : one boy and two girls, H.S.

Case 99 : E. Frank, Wood. 482. Male, aged 40, Ph. pos., O.B. 1. Epileptic
attacks three to four times a year. Muscular hypertonicity with increased reflexes
and clonus of patella and foot. 1.Q. 25. Quiet, well-behaved imbecile.

Family LIX.—Father, G.S. : died of cancer. Mother, Ph. neg. : four sibs with
nineteen offspring, Ph. neg. Fraternity, two sibs : one female, Ph. neg., with one
child, Ph. neg.

Case 100 : F. Helen, Vin. St. 2624. Female, aged 23, Ph. pos., O.B. 2. Rigid
posture and gait. Increase of deep reflexes. 1.Q. 1g9. Passive, quiet idiot.

Family LX.—Father, Ph. neg. : two sibs with three offspring, Ph. neg. Mother,
Ph. neg.: two brothers with six offspring, G.S. Fraternity, two sibs: one girl,
Ph. neg.

Case 101: H. Margaret, Vin. St. 2471. Female, aged 9, Ph. pos., O.B. 2.
Epileptic convulsions three to four times a year. Hypertonicity of lower extre-
mities with increase of deep reflexes. Tremors of hands. I1.Q. 25. Apathetic,
low-grade imbecile.

Family LXI.—Father, Ph. neg. : six sibs with twenty-eight offspring, twenty,
G.S., and eight, Ph. neg. Mother, Ph. neg.: five sibs with ten offspring, G.S.
Fraternity, seven sibs : one boy and four girls, Ph. neg.

Case 102 : H. Edward, Wood. 972. Male, aged 12, Ph. pos., O.B. 3. History
negative. Rigid gait and posture. Increase of deep reflexes with clonus of patella.
1.Q. 20. Quiet, passive idiot.

Case 103: H. Raymond. Male, aged 5, living at home. Ph. pos., O.B. 6.
Unsteady gait with diffuse tremors of the body. I.Q. 26. Passive idiot; occa-
sional temper tantrums.
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Family LXII.—Father, Ph. neg. Mother, G.S.: died of uremia, aged 45.
No collaterals examined. Fraternity, one sib.

Case 104 : H. Ralph, Wood. 1197. Male, aged 12, Ph. pos. Hyperactivity of
deep reflexes with clonus of patella. 1.Q. 10. Quiet, apathetic idiot.

Family LXIII.—Parent, Ph. neg. No collaterals examined. Fraternity, two
sibs : one girl, Ph. neg.

Case 105: H. Margaret, Vin. St. 2471. Female, aged 25, Ph. pos., O.B. 1.
Increase of deep reflexes with clonus of patella. Tremor of hands. I.Q. 2o.
Hyperactive, excitable idiot.

Family LXI1V.—Father, G.S.: died of cerebral h®morrhage, aged 44 : three
sibs, no information. Mother, Ph. neg.: one brother with four children, G.S.
Fraternity, three sibs : one female, Ph. neg. with two children, Ph. neg.

Case 106: G. Selma. Female, aged 50, living at home. Married with a
child, apparently normal, who died at 5 years of pneumonia, Ph. pos., O.B. 1.
Tremors of hands. Precocious senility. I.QQ. s0. Apathetic, well-behaved
imbecile.

Case 107 : G. August, Vin. T1. 6go. Male, aged 45, Ph. pos., O.B. 3. Increase
of deep reflexes. Tremors of hands. I.Q. 32. Passive, even-tempered imbecile.

Family LXV —Father, Ph. neg.: three sibs, G.S. Mother, Ph. neg.: two
sibs with three offspring, G.S. Fraternity, one sib.

Case 108: G. Allen, Vin. Tr. 2270. Male, aged 36, Ph. pos., instrumental
delivery. Increase of deep reflexes with clonus of foot and patella. Marked
tremors of hands. 1.Q). 36. Well-behaved, emotionally unstable imbecile.

Family. LXVI.—Father, G.S. : diedinold age : five sibs with fourteen offspring;
thirteen, G.S.: one girl, low-grade, physically normal idiot (not examined).
Mother, G.S. : died in old age; four sibs with twelve offspring, G.S. Fraternity,
nine sibs: one girl, G.S., died at 18 years of pneumonia: four boys and two
girls, Ph. neg.

Case 109 : L. Bertha. Female, died at 16 years in the Village for Epileptics,
Skillman, N.J., O.B. 6. History of severe convulsions. Unsteady gait. Tremors
of hands. 1.Q). 10.

Case 110: L. Catherine, Vin. St. 2169. Female, aged 11, Fh. pos., O.B. 8.
Epileptic attacks in late infancy. Marked, diffuse tremors. Choreo-athetoid
movements. 1.Q. 1o0. Excitable and hyperactive, low-grade idiot.

Family LXVII.—Father, Ph. neg. Mot