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PREFACE 

A critical review from a scientific and a practical point of view is 

required of the significance of parental alcoholism and of the other 

germ poisons. 
The literatme on the subject is very extensive, but the problern 

has not been solved. The opinions on the different investigations are 

divided. 
The publications on the other germ poisons we find spread about 

in the literature. In the handbooks of toxicology very littleis found 

about them. 
As to the scientific need of a study like the present, the light has 

repeatedly fallen on germ poisoning, especially that through alcohol 

by the mendelian investigations on heredity, and the question has 

arisen as to its value, and on the ground of thosc investigations the 

importance is sometimes doubted. Where the problern is in discus

sion in this way, a critical and extensive treatise of the whole liter

atme is required. 
In making this study I have adopted the critical standpoint. I have 

treated the subject analytically and systematically, so that in many 

chapters the different parts of the subject have their turn. In this 

way the reader can easily locate himself, and it is also shown where 

the weak places in om knowledge of the subject are present. 

And as the literatme is treated extensively, the value of the histo

rical method appears, which somewhat enhances here theimportance 

of earlier investigations. 
Besides experimental research a large space has been devoted to 

medical statistical investigations. The tables will demonstrate the 

value of the results. 
The literatme has not been fully treated in this study, especially 

with regard to the earliest investigations nor all the parts of the 

problern equally extensively. In some of the publications that are 

dealt with here, the missing literatme is mentioned. 
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The discussion of the other gerrn poisons offers the possibility of 

cornparing the different gerrn poisons. 
Finally, the increase of our knowledge of gerrn injuries by ray treat

rnent forces us also to a cornparison of its significance with that of the 

gerrn poisons. 
The problern of parental alcoholisrn and the other gerrn poisons 

has a rnedical, a statistical, a biological and a sociological side. By 

collaboration of investigators in these different fields of work the 

problern will be best considered. The rnedical point of view will be 

the rnost irnportant. 
This is especially applicable for the practical or eugenic significance 

of the problem. In the various countries where an eugenic rnovernent 

is developing, with the renewed appearance of alcoholisrn after the 

great war, with the increasing urgency of the problern of population, 

the need of engenie reforrn arises and then the attention is also drawn 

to the alcohol problern. The question is, how far is our knowledge suf

ficient for practical purposes. 
The author is indebted to the Dutch Physicians' Union of Total 

Abstainers for contributing towards the expenses incurred for the 

translation of the rnanuscript into English. 



INTRODUCTION 

Injuries to the germ (blastophthory) are brought about by chronic 

poisoning (mercury, lead, alcohol), by infection (syphilis, tubercu

losis), by constitutional diseases (diseases of metabolism), by chronic 

underfeeding and by local diseases of the sexual glands. It may also 

be caused by subjection to experiments and further byray treatment. 

These injuries we know through pathologic-anatomical examina

tions of the sex glands of the parents, and we also conclude from 

examples of defective offspring that such injuries to the germ sub

stance exist. 
vVe consider these changes to the germ plasm tobe very indefinite 

and they must be strictly distinguished from hereditary modifica

tions. The question in how far acquired characters are hereditary, or 

may become so, will not be discussed here. 

FoREL ( 1911) classified blastophthorical injuries to the germ as 

"any influence, except those of heredity, which directly and immedi

ately disturb or destroy the structure of the cell, so that the pro

ductions of such germs, which otherwise were good in themselves, 

would turn outtobe inferior in their further development, in conse

quence of a disturbance of their latent determiners (predetermined 

energies). If the respective determiners of the germ cells are perma

nently injured, this injury will without a doubt be transferred to the 

predisposition of the offspringandin this manner it may also happen 

that it will further establish itself hereditarily in their germ cells. The 

blastophthorical disturbances then become hereditary. Alcoholic 

poisoning of the germ constitutes the prototype of blastophthory." 

FoREL recognises here a certain theory of heredity, which we, 

following our own definition, do not accept. 

In connection with the possibility that mutations may arise, 

that is thus new hereditary variations (NILSSON-EHLE,BAUR,T.TAM

MES; H. J. MüLLER 1927, R. GoLDSCHMIDT 1929), we must bear in 

Frets, Alcohol 
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mind that when these might arise from the action of chemical sub
stances (alcohol, lead) such mutations or hereditary deviations would 
only be seen in later generations. These changes are namely mostly 
recessive; if they arise as modified germ-cells then they, when fused 
with normal germ cells, will cause phaenotypical normal individuals 
tobe created. Only in the folloVIring generations when two individ
uals which are heterozygotes for the modification mate, will the 
modification appear. 

Of the several germ injuries named in this work only such as are 
caused by poisoning aredealt with. 

Chemical substances, as germ poisons, may injure the new indi
vidual in three ways.The poison may affect either the male orfemale 
germ cells or the germplasm, namely before conception, or the devel
oping germ in the various stages of development, namely after con
ception. Strictly speaking we discriminate between germ-cell poison
ing and germ poisoning. 

In the case of lead poisoning e.g., we are informed by CoNSTANTIN 
PAUL that saturnismus of the father leads to abortion. By allowing 
any deleterious substance to influence the spermatozoids and the egg 
cells before conception, it is possible to get some idea of the difference 
in sensitivity of the egg-cells and spermatozoids. 0. HERTWIG is of 
the opinion that the egg-cell is more sensitive. 

By influencing the fertilised egg in different ways, DARESTE ob
tained many monstrosities with fowls. FERE obtained similar results 
by injecting all kinds of chemical substances. 

In the case of man, all three effects of the germ poisons have 
presented themselves. 



A. ALCOHOL 

Of all the germ poisons, alcohol is the best known and has been 

investigated most. The opinion as to the signification of alcohol in 

this respect is very much divided. Most investigators consider alco

hol as an important germ poison. There are some who doubt this 
significance or even reject such. Especially in the investigations of 
late years, we find this to be the case. 

Weshall endeavour to give here a critical review of the literature. 

I. D a t a a b o u t t h e U s e o f A l c o h o l b y M a n. 

Imbecility, epilepsy, insanity and malformations in children have 

been ascribed to parental alcoholism. Further it has been found that in 

cases of marriages of alcoholic parents, thenumber of births is greater 
than in families of sober habits, whilst the death rate is also higher. 

The Amount of Alcohol in the Blood 

In order to understand any possible effects of alcohol, such as used 
by man, on the germ substance, it is essential to know how alcohol 

stands in respect to the circulation and to the sex-glands. 
The alcohol which man drinks is, for the greater part, absorbed in 

the stomach and the remainder in the intestines and then goes into 

the blood and lymph. (HANDWERK 1927). 

In persons who do not drink andin mammals, alcohol is present in 

the blood in measureable, though very negligible quantities. 
SCHWEISHEIMER found in human blood an average of 0.003 % al

cohol. PRINGSHEIM found in rabbits' blood 0.002 %, in the musdes of 

rats 0.003 %, and in the liver 0.002 % alcohol. 
KroNKA ( 1927) found in persons in a sober condition 0.0015-

0.0127% of alcohol in the blood, but mostly 0.0015-0.0053% and 

after correction an average of 0.004 %. After the consumption of a 
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moderate quantity of alcohol, 25 ccm abs. alcohol, he found in the 
blood 0.006 %-0.016 %, an average of 0.012% of alcohol. 

HANDWERK ( 1927) gave larger quantities of alcohol with varying 
quantities of food in the stomach. He gave for instance 2 litres of 
beer ( = 57 ccm abs. alcohol) and found one hour after administra
tion an average of 0.023 % alcohol. Where he gave 4 litres ( = 114 
ccm abs. alcohol) he found the average quantity of alcohol in the 
blood tobe 0.051% and when administering 285.ccm spirits (= 114 
ccm abs. alcohol) he found somewhat less viz. 0.049 or 0.051 % alco
hol in the blood. If alcoholic beverages ( = 114 ccm abs. alcohol) are 
taken on a full stomach, the proportion of alcohol in the blood is 
distinctly lower, viz. 0.024 %· 

A small part 5 % of the alcohol which is absorbed by the stomach 
and intestines and taken up by the blood, is secreted by the kidneys. 
If the quantity of urine is increased (after taking coffee etc.) the per
centage of alcohol passed by the kidneys is higher; the degree of al
cohol in the blood is in any case lower. (PFEIFER 1927). 

French investigators have found higher values with animals. 
Nrcwux (1900) is ofthe opinion that theremaybe traces of·alcohol 

in normal blood but these minute quantities are of no importance with 
regard to the quantity which is found after alcohol has been used. 

Nrcwux (1899) in his experiments on pregnant guinea pigs gave 
10% alcohol through the stomach tube. He gave 5 ccm pure alcohol 
per 1 kilo animal weight and found in the blood 0.36 % alcohol and 
in the blood of the foetus 0.31. When he gives I ccm he finds resp. 
0.13% and 0.08 %· He had similar results with dogs and sheep. 

In the case of pregnant women, he found that if he gave 60 ccm of 
rum with 45 % alcohol, which is equivalent to j ccm pure alcohol per 
1 kilo weight of body, there was an average of 0.03 % alcohol in the 
blood taken from the umbilical cord. 

GREHANT (1900) found when administering 1 ccm pure alcohol per 
kilo animal weight into the stomach of a dog, 0.13% pure alcohol in 
the blood.When administering 6 ccm per kilo body weight the animal 
became unconscious andinsensible and then he found 0.7% pure al
cohol. After 23 hours there was no trace of alcohol in the blood. The 
largest dosage which GREHANT gave is 10 ccm per kilo body weight 
and then the maximum proportion of alcohol is 1.08 %, 2! hours 
after the beginning of the test. When GREHANT (1899) gave a dog a 
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stilllarger dose of alcohol (22.2 ccm abs. alc. pro kilo bodyweight) 

the animal dies. GREHANT found consecutively 1.1 %, 1.35% and 
1.42% abs. alcohol in the blood. In the organs of man 0.3-ü.4 % 
alcohol has been found (cit. TRIBOULET 1922). 

KoBERT ( 1906 II, page 936) states that in cases of animals highly 
narcotized by alcohol, 0. 72 % alcohol is found in the blood and 
0.12 % when there is only lethargy. See also RoGER ( 1922, p. 25). 

According to an article by VIEILLEDENT (1926) 4-6% of alcohol 
in the blood would cause death by alcoholic poisoning, 2-4 % would 
bring about drunkenness. Theseare improbably high figures. In cases 
of drunkenness the lowest observation is 4 per thousand. The in
dividual factor is of importance. In acute cases of alcoholic poisoning 
in man an alcohol concentration of 0.33 % is found in the blood ac
:ording to PAUL and BONNE (cit. HoPPE). 

Alcohol in the Cerebro-Spinal Fluid 

ScHOTMÜLLER and ScHUMM ( 1912) examined with the aid of the 
LIEBEN iodoform test, the liquor cerebrospinalis for alcohol in a num
ber of alcoholics after their admittance into the hospital. The result 
with two patients was negative, but with several it was distinctly 
positive. The utility of the iodoform test at these examinations was 
criticised by VoRKÄSTNER and NEUE (1913). ScHOTMÜLLER and 
ScHUMM ( 1913) replying to this said that with the test with persons 
who had not used alcohol shortly before, the result was negative. In 
the meantime the authors have been successful in quantitatively 

defining alcohol in the liquor cerebrospinalis. In one instance ScHOT
MÜLLER found 0.8% of alcohol in the distillate. NICLOUX when 
experimenting with guinea pigs and dogs found 0.4 % alcohol in the 
cerebraspinal fluid and 0.4 % in the blood. The animals received 5 
ccm pure alcohol per kilo body weight. 

Alcohol in the Mother's Milk 

Older investigators, BAER, BESSEY and DEMME mention the 
transmission of alcohol in the milk and see in this the possibility of 

an influence on the suckling through the use of alcohol by the 
mother. The existence of idiocy and imbecility is explained in this 

way by BESSEY. DEMME informs us that a child suckled by an alco-
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holic mother- she drank daily 200/2SO grammes of spirits - suffer

ed from severe convulsions which subsided as soon as the child was 
fed with other milk. 

KLINGEMANN ( 1891) undertook experiments with four goats. He 

found if they were given a little alcohol (up to SO ccm) no alcohol 

could be traced in the milk. If a larger dosage (100/200 ccm) was 
given, then small quantities passed over into the milk but not more 
than O.S % of the alcohol given. 

RosEMANN ( 1900) came to the same result in his experiments with 

COWS and likewise KOLDEWYN ( 191 0) who just like KLINGEMANN 

gave alcohol to a goat in the food and through the stomach tube. On

ly when the body was suddenly supplied with a large quantity of 

alcohol was there a small quantity found in the milk. One day after 
use alcohol was no longet found in the milk. KOLDEWYN does not 

mention NICLoux's experiments (see below). 
The former results are Contradietory to the experience in the 

clinics. (DEMME 1890, page 82). E. TouLOUSE (1891, 1896, page SO) 
and M USKENS ( 1924 page 31 1) for instance remind us of how small 

quantities of alcohol consumed by the nurse cause the baby to react 
with convulsions. 

NICLOUX (1899) gave a wetnurse 60 ccm rum, thus ! ccm pure 

alcohol per kilo bodyweight and found 0.07 % alcohol in the milk; 

in a second experiment he found 0.08% alcohol. NICLOUX (1900) 
when giving dogs 3 ccm pure alcohol per kilo animal weight, found in 
the mother's milk 0.2S% alcohol. Making another experiment by 
giving 4 ccm pure alcohol he then found 0.37 % in the blood and 
0.27% in the milk. NICLOUX finds in his method no alcohol in, the 
milk of the suckling woman, who does not take alcohol. When 
experimenting with a sheep he found 0.2% alcohol in the milk. 

NICLOUX is of the opinion that convulsions in sucklings are tobe. 

ascribed to the use of alcohol on the part of the wetnurse. 

Alcohol in the Blood of the Placenta; in the Amnion Fluid; 

in the Sperm. Congenital Alcoholism 

NICLOUX ( 1900) made many investigations about the proportion of 

alcohol in the blood and tissues (page 4). 

He also investigated the proportion of alcohol in the placenta and 
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in the amnionliquid and on the basis of the positive findings of this 
investigation he differentiates congenital alcoholism. 

He found (1899) in the blood of the placenta of women 0.03% al
cohol. In the amnion water ofthe foetus he found 0.46% alcohol (there 
was 0.5% in the mother's blood); in another experiment these figu
res were 0.22 and 0.3 % respectively. 

In the testicles of the guinea pig or the dog he found 0.2 % (in the 
blood 0.3 %) ; in a further experiment these figures were 0.4 and 
0.48 % respectively. Similar figures were also found for the ovaries. 

NICLOUX found in the sperm of man- the experimental person' 
having imbibed 1.5 ccm abs. alcohol per I kilo body weight -- 0.11 % 
alcohol. (In the blood the percentage was calculated at 0.15 %). 

The cells of the body therefore, the germ cells as well, are all in 
contact with the alcohol which the person consumes as a beverage. 
The quantity is indicative of the quantity of alcohol used. 

Toxic and Lethal Dose. 

The venom of alcoholic beverages concerns the aethylalcohol it
self and the admixtures (voN }AKSCH 1910, BuMKE 1914). 

The lethal dosage for non-drinkers according to T AILOR is 60-180 
grammes, according to KuNKEL 100--200 grammes (cited by Ko
BERT 1906; see also page 4). 

a. P a t h o 1 o g i c a 1-a n a t o m i c a 1 A 1 t e r a t i o n s o f 
t h e G e r m-g 1 a n d s 

Pathological-anatomical changes of the sexual glands are especial
ly known from the investigations of SIMMONDS ( 1898, 191 0), of BERT
HOLET (1909, II) of WEICHSELBAUM and KYRLE (1912) andof KYRLE 
and ScHOPPER (1914; earlyliterature). 

BERTHOLET examined the testicles at 210 post mortem examina
tions among which were I 00 bodies of chronic alcoholics. WEICHSEL
BAUM and KYRLE reported more than 57 cases, later then a further 
18 cases. The latter were specially investigated because the liver 
showed no signs of modifications to which the changes in the testicles 
might be attributed. Atrophy of the testicles, fatty degeneration of 
the gland cells and an increase of the connective tissues was noticed. 
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There are different grades of alterations. Finally no more sperm cells 
were traced. SIMMONDS also finds azoospermia. 

WEICHSELBAUM and KYRLE are of the opinion that besides degen
erative changes,. there are also signs of regeneration. BERTHOLET 
examined two cases where total abstinence of more than 25 years had 
succeeded alcoholism. In this instance regeneration and normal 
sperm cells were found. 

BERTHOLET examined some females and found in the ovaries chan
ges corresponding to those of the males in the testicles. (LANCERAUX 
likewise had the same experience, cit. TRIBOULET). 

BERTHOLET thinks that in cases where fatty degeneration of the 
gland cells is met with, but where moreover, numerous spermatozoids 
are present, children with reduced resistance, with feeblemindedness 
and malformations are born. 

WEICHSELBAUM points out that especially in cases of chronic al
coholism where cirrhosis of the liver is found, changes in the testicles 
are met with. BERTHOLET, found changes stronger where tuberculosis 
was present at the same time. It is possible with chronic alcoholism 
that there is some connection between constitutional and germ cell 
degeneration. 

KYRLE and ScHOPPER (1914) examined the liver and testicles of 
rabbits which they had given alcohol. Large quantities were given 
which were equal to a daily consumption oft litre SO % gin of aper
son of 80 kilos weight. They report on 31 rabbits. They found in the 
testicles an irregular atrophy with a slight local increase of the in
terstitial tissue. 

WELLER (1930) found similar changes with cases of acute alco
holism. 

BoNIN and GARNIER ( 1900) gave diluted alcohol as daily food to 
white rats and found in two instances after 8 and II months respect
ively important anatomical changes in the testicles. The seminiferous 
tubes were narrower and the epithelium in some places had almost 
disappeared. There was cell degeneration but there were no vascular 
changes. Few spermatozoids were found. There were also some nu
cleus divisions with the spermatoblasts and signs of amitosis, at
tempts of yet unripe spermatides to transform themselves into sper
matozoids. The spermatozoids were the most sensitive of the differ
ent forms of development. Before they degenerated some were still 
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able to fertilise. This would explain the deviations in the offspring of 
alcoholics (cf. BERTHOLET page 8). Degeneration and regeneration 
which is found in the testicles of alcoholics is also found in the test
icles of animals after ray treatment (HERXHEIMER 1926). 

ARLITT and WELLS ( 1917) examined the sexual glands of rats where 
alcohol had been added to the food. During life unhealthy indica
tions were noticed and of the organs examined only the testicles 
showed marked anatomical changes. There was a decrease in the 
size and also the seminiferous tubes were smaller and the number of 
spermatozoids had decreased; there was no interstitial inflamma
tion. The result of the examination of the ovaries is uncertain. 

C. GRAVE found in albino rats of HANSON and HANDY treated wiht 
inhalation of alcoholic fumes (I 7 months, 6 of each 7 days, l-4 
hours) that testes and ovaries show a marked departure from the 
normal appearance. STOCKARD did not find any changes. See also 
KOSTITSCH p. 97, and STIEVE, p. 125. 

In judging the changes named herein there is some room for dif
ference of opinion; there are those who are not convinced. In general 
one need only pursue the mannals on pathological anatomy (e.g. 
HERXHEIMER 1919, page 811, Il 1164, 1103; KAUFFMANN 1922) in 
which it is inferred that in cases of chronic alcoholism these changes 
of the sexual glands occur. 

VoN }AKSCH (1910 page 291) in his judgment says that one can 
easily determine the anatomical diagnosis of chronic alcoholism 
from the joint anatomical changes of the different organs which is 
found in every occurrent case. Here it must further be taken into 
consideration that alcohol belongs to the group of poisons which in 
acute cases causing death does not show marked changes of the in
ternal organs ( KoBERT 1906). 

b. C 1 in i c a 1 an d S t a t i s t i c a 1 D a t a 

Many data are found in the alcohol literatme and also in me
dical works. 

BuMKE, the Director of the Psychiatrie Clinics at Munich, writes 
for example in 1924 in his manual on mental diseases: "Alcohol re
duces the number of viable children; miscarriages and stillbirths are 
frequent in alcoholic families and a large number of the children born 
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alive die in the first year from convulsions, general impairment or in 
consequence of very slight resistance against infectious diseases." At 
an examination of the clinics at Munich BuMKE informs us that it 
was found that with a group of serious alcoholics, the total number of 
children alive did not reach the total number of parents as long as 
they were still alive. 

Older workers who ascertained the injurious effects of alcohol on 
human offspringg are MARTIN (1897), DEJ:ERINE (1886), DEMME 
(1890), ANTON (1901), LAITINEN (1909) and many others. Weshall 
now discuss consecutively the various injuries to children of alcoholic 
parents named in the literature. 

I. N atality and Infantile Mortality; Body Weight 

ARRIVEE ( 1899) made in France a demographic study of about 1600 
confinements and divided them into 3 groups. The first comprised 
433 cases of alcoholic parents, the second 368 cases of tuberculous 
parents and the third group 847 other cases. ARRIVEE found abortus 
in 50 cases of the alcohol group i.e. 11.5 %. in the tuberculous group 
35 cases i.e. 9.8% andin the undefined group 56 cases i.e. 6.6 %
There were 13 premature births in 363 confinements of alcoholics i.e. 
3.6% andin the undefined group the percentage is 0.64 %- ARlUVEE 
found in the group with alcoholic heredity 20 cases of stillborn at 383 
confinements i.e. 5.2% of the cases, 3.6% of the group tuberculous 
heredity andin the undefined group 2.8 %-

The infantile mortality in the first group ( alcoholic heredity) is 112 
deaths in the first year out of 363 births and 53 deaths between the 
first and fifth year, together 167 deaths from 0 to 5 years of age i.e. 
46 %- The number of deaths in the case of 791 children in the first 
five years and from healthy parents aggregated 25.4 %-

The infant mortality mentioned in the material of MARTIN's (see 
page 19) and that of LANCERAUX (page 19) is great. 

LEGRAIN (1895) found among 814 children of drinkers 174 cases of 
premature birth, stillborn, infantile mortality together i.e. 21 %. a 
much lowerpercentage than ARRIVEE. 

SULLIVAN ( 1900) gives the following information about infantile 
mortality with alcoholics. Of 120 female inebriates were born 600 
children, of whom 335 (55.8 per cent) died under two years, or 
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were dead born. In over 60% of the children dying in infancy the 
assigned cause of death w_as convulsions. SuLLIVAN gives the fol
lowing standard of comparison. Drunken mothers (21 cases) had 
125 children, · of which 69 (55.2%) diedunder 2 years. Sober mothers 
(28 cases) had 138 children of which 33 (23.9%) diedunder 2 years. 

SULLIVAN ( 1900) finds a progressive death rate in the alcoholic 
family classing the children in the order of their birth. 

For statistical study of the question of the significance of parental 
alcoholism one must rely on simple and known material. The best 
thing is that investigators collect their own material. 

The work of Prof. LAITINEN (1909) of Helsingfors has the advan
tage that for many years as a physician with a large practice, he 
made observations himself, alcoholic families were compared with 
sober families. In his investigations three groups of observations are 
named which on account of the agreement of the results which may 
be deduced therefrom increase their significance. 

In the first place LAITINEN mentions the results of the study of 
data which were obtained by investigations in a small town. (tab. I) 

Housing; Averagenumber of rooms . 
Average age mother . . . . . . . 

" father . . . . . . . ·. 
number of children per family 

Number of children deceased in youth. 
Still alive . . . 
Miscarriages . . . . . 
W eak at birth . . . . 
Con vulsions first years 

50sober 
families 

2.83 
39.52 years 
47.16 

4.28 
18.48% 
81.52% 
0.94% 
1.3 % 

50 alcoholic 
families 

2.31 
39 years 
40.27 

4.72 

24.82% 
75% 
6.21% 
8.27% 
3.23% 

One would perhaps like to know here as well as in the following 
groups whether one or both parents were total abstainers, also 
whether roughly in both groups there are as many families with one 
or two children (page 16); yet the fact that LAITINEN knows his 
material thoroughly and investigated apart himself, makes the reli
ability of the results very great. 
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The second group is the result of sending out a circular. 1285 par
ental alcoholics (623 moderate, 662 heavy) and 840 sober parents 
sent in details asked for about the weight of sucklings which were 
weighed every week for 8 months, and also about aliments and teeth
ing. The children about which details were given were as a rule the 
third or fourth child and the data covers 840 children of non-drink
ing parents, 623 children of moderate drinkers and 622 of heavier 
drinkers. Moderate drinkers are those who do not consume more 
alcohol per day than that contained in a glass of beer (4% alcohol). 

The conditions of life, the age and the housing conditions were 
roughly about the samein the 3 groups. The weight of the children of 
sober parents was always greatest. The average number of teeth of 
eight months old children of sober parents was greatest, the number 
of children of such parents, which were without teeth was the small
est, the average age when the first tooth wascutwas the lowest for 
children of sober parents. 

The results in the case of children of moderate drinking parents 
always fluctuates between those of non-alcoholic parents and harder 
drinking parents. 

In the third place LAITINEN has at his disposal his own observa
tions in 3611 families with 17094 children. The mean weight of body 
at birth of the whole material is greatest in children (boys as well as 
girls) of sober parents. From LAITINEN's own material the number of 
children per family is by far the greatest of parents who are hard 
drinkers, in moderate drinking parents the average number of chil
dren is smaller andin parents of temperate habits the average is also 
smaller. The death rates of childrep. in the same order in LAITINEN's 
material are 32 %, 23% and 13.5 %, the number of miscarriages 
7 %, 5 % a.nd I %-

LAITINEN's material therefore presents a greater infantile death 
rate and a greater a verage number of children per family in alcoholic 
families. The weight of the child at birth and the development in the 
first year is more favourable in children of non-drinkers than in those 
of intempcrate parents. 

PEARSON and ELDERTON ( 191 0) showdivergent results in their well 
known statistical investigations. They do not find any difference in 
the weight of those children attending schools in the poorest part of 
Edinburgh, in the height of children of parents where the father 
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drinks and only a noticeable difference if the mother drinks. They 
examined 315 sons and 270 daughters of parents who drank and 207 
daughters of parents who did not drink. 

There is a higher death rate among offspring of alcoholic than 
among offspring of non-alcoholic parents; the families in the former 
case are larger. This applies to the material for Edinburgh as well 
as for Manchester. On these points, the mean weight of the children 
and the death rate, PEARSON's results do not differ from LAITINEN's. 
PEARSON also refers to this hirnself (2nd. study page 19). He writes 
"We have noticed a different ratio in weight of an equally slight 
character and a substantial difference in mortality." 

The result of the investigations as to the health of the children in 
connection with the use of alcohol on the part of parents gives rise 
to some doubt as to the suitability of the material for the problern 
investigated. For children attending schools for backward children in 
Manchester the authors find normal health in sons in a slightly larger 
nurober in the case where the father or the mother drinks than if they 
do not drink; in the case of daughters the results for both groups dif
fer. The differences are so slight as to be of no importance. As this 
particular school is attended only by children offamilies in which at 
least one child is mentally deficient, the question arises as to the 
state ofthe health of the parents who do not drink. Nothingis men
tioned of this. 

The nurober of children suffering from tuberculosis and epilepsy 
in the materüi.l for Manchester is greater in the case of sober parents 
than of alcoholic parents. 

As to intellectual development here PEARSON also finds the per
centage of mentally normal children smaller with moderate drinking 
parents than with immoderate. This result is clearer for Manchester 
than for Edinburgh; he writes: "Here again we must repeat that we 
do not suppose temperance to be a cause of mental defect any more 
than we suppose it should be a cause of phtisis or epilepsy. The slight 
association, if it be significant, is probably a secondary effect of an 
hereditary influence, the mentally defective children coming from a 
feebler stock, which has not the desire or possibly the capacity for 
alcohol of a stock of a more vigoraus physique." Indeed one would 
like to know the parents i.e. something of the genotype of the children. 

I t is possible that in the materialmentaldefectiveness, tuberculosis, 
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and epilepsy are present from other causes than from alcohol, which 
make the effects of alcohol invisible. 

PEARSON ( 1911) criticized LAITINEN 's work. The methods for sta
tistics were not always properly applied. We must acknowledge, that 
this should be taken into account. The very first consideration how
ever isthat the material is serviceable for tbe purpose. One must know 
the material and it must be simply compiled. In this respect the 
investigations of LAITINEN's are of greater value than PEARSON's. 
(See also page 31-36). 

In contradiction to the opinion of PEARSON and of PEARL (page 87) 
that alcoholism may have a selective effect by reason of the in
creased death rate of children, ALLERS (1911, page 656) statesthat 
in general always in our civilised territories, territories with a high 
death rate of babies coincide with those of a !arge infantile mortality 
and those of a smaller number of persons fit for military service. 

According to D. HERON's investigations on the feeble-minded 
inebriate, these alcoholic women two thirds of whom are mentally 
defective had not smaller but !arger families than sound stocks, 
865 female inebriates had in all 2589 children. 

A higher death rate among children is always found where the 
mother is alcoholic. SULLIVAN ascertained in alcoholic mothers a 
mortality among the offspring up to the end of the second year of 
55.8 %· The children mostly died of convulsions (cit. V. WLASSAK 
1929). 

SICHEL ( 191 0) names I 00 married patients emanating from alco
holic families, 22 marriages were childless, nothing was known of 10 
marriages, and of the remaining number with a total of 565 children, 
200 children died, 205 were healthy, 118 are alive but the state of their 
health is unknown, and 142 are ailing and defective i.e. 25% (see also 
page 37). The mean size of family is 4.71 children in 120 marriages; 
the death rate is 35.4 %· Of the 247 children of which the condition 
of health was unknown, 205 were healthy and 42 i1l and defective i.e. 
17 % ailing. MINOR ( 1911) found in 1064 families where either the 
men or women were treated for alcoholism (see also page SO) 1513 
rniscarriages. STUCHLICK ( 191 5) found in the material of the Psy
chiatrie Clinics at Zurich that of SO children of married alcoholics 
(page 69) only 28 (56%) were healthy, 13 (26 %) stillborn or died at 
an early age. KRAEPELIN ( 1909) informs us of the result of investiga-
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tions by PLAUT. 32.7% of 183 children of alcoholics died in their 
first year and 59 % of the survivors were not physically sound. 
Further nearly half of the remainder showed signs of bodily disorder 
and disturbed development. 

In the Zero family (cf. page 61) the natality and mortality were 
both high. Of the 300 Zeros 74 died in infancy i.e. 24 %, the same 
percentage as DEMME found (tab. 2). 

RoSENBERG also reports a high death rate among children. In
creased fertility and high death rate among children is reported by 
LUNDBORG (see also page 62). EuAssow ( 1915) finds in families of 
children attending a school for defectives an infant death rate of 30.9% 
(see page 38). PREISIG and AMADIAN found among 613 children of 
100 cured alcoholics an infant mortality of 23% (under two years), 
which does not differ from the general death tables in Switzerland. 
The physical and psychological condition of children is not unfavour
able (page 69). 

PouscH (1927c) found among 110cases9fgravidity in 58 marriages 
with male delirants, 23 cases of abortion, 1 stillborn and 23 deaths in 
the first year ( 15 %) . The 8 cases where the marriages were childless 
arenot included in this material. The infant death rate according to 
the annual returns does not differ from that of Berlin in the same 
year (20-11 %) . In 7 out of 23 deaths of babies convulsions were the 
cause. PoLISCH refers to the little value of this report of the parents 
(see also V. WLASSAK, 1929 page 137). 

Boss ( 1929) in his material of alcoholics finds with female drinkers 
twice as many abortions and still-birth and three times as great a 
baby mortality as with non-drinkers. 

The wives of 489 drinkers have 1246 births, among which are 6% 
stillborns and 7 % deaths in the first two years. These figures are low 
and not higher than in the general population. 

From table 2 (p. 14, 15) we see: -
The mean number of children per family of drinking parents is lar

ger than with sober parents. 
The mean body weight at birth of children of alcoholic parents is 

smaller than with children of sober parents. 
The number of abortions, premature births and still births is lmger 

with drinking than with sober parents. This appears, for instance, 
when comparing the figures by ARRIVEE. The value of his figures 

Frets, Alcohol 2 
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can be judged well, because the author has examined both alcoholics 

and non-alcoholics (cf also SuLLIVAN). 
The mortality among children of drinking parents is very high. The 

figures of different authors differ here very much. Illnesses are more 

frequent with children of drinking parents than with children of non

drinking parents. The physical and mental condition of the latter is 

not so good. The figures here are also divergent. Moreover, some 

authors obtained other results (ELDERTON and PEARSON). On dege

neration see page 64. 

2. Epilepsy 

In the textbooks of mental and nervous diseases and in mono

graphs on epilepsy the great significance of alcoholism of the parents 

in respect to epilepsy in the children is always referred to. I refer to 

ECHEVERRIA (1881), DEJERINE (1886), FERE (1890), E. TüULOUSE 

(1896), Ü. BINSWANGER (1~99), KRAEPELIN (1913), REDLICH (1924), 

MUSKENS (1924), jELGERSMA (1926), BUMKE (1924), NOTKIN (1928), 

LANGE ( 1927) and many others. Extensive literatme is referred to by 

STÜBER (1921). 
It must be remernbered when we see that alcoholic parents have 

inferior children, that alcohol may be the cause of this in three ways. 

In the first place as a manifestation of heredity, secondly as a mani

festation of germ poisoning and thirdly by insufficient care given to 

children in a family where the father, and still more so where the 

mother is addicted to drink. 
Very much importance is always attached to the significance of 

heredity. Especially in thesensethat we are of the opinion that per

son's predisposed to be defective become alcoholics "ne devient pas 

alcoholiste qui ne veut" (LASEGUE), and that therefore many defec

tives are found among children of alcoholics. 

Besides this alcohol has also a poisonous effect on the germ. 

0. BINSWANGER ( 1899) understands by hereditary transmission of 

epilepsy, not only or in the first place the psychopatic constitution of 

the parents, but lays stress on all illnesses which seriously harm the 

state of nutrition of the parents. Of these the most investigated 

are alcoholism, syphilis, tuberculosis and gout. These illnesses have 

therefore an injurious effect as germ poison. KRAEPELIN ( 1913) also 
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cunsiders that epilepsy, at least to the same extent, is the expression 
of a germ injury as of hereditary transmission. J ELGERSMA ( 1926) 
(III 476) is of the same opinion. 

Of the many investigations made concerning the aetiology of epi
lepsy in which attention is also drawn to alcohol, the following may 
be mentioned. 

MoREAU ( 1854} found in relatives of 364 epileptics, 250 cases of bad 
health including 30 cases of epilepsy, 24 cases of alcoholism, 25 cases 
of convulsions, 26 cases of insanity, 35 cases of tuberculosis. MoREAU. 
arrives at a percentage of 19.35% alcoholic parents with 124 epilep
tics, from his own material. 

A. VOISIN (1883) found out of 95 ordinary epileptics 12.6% with 
ancestors who died from alcohoiic excess. 

H. MARTIN ( 1879) finds that alcoholism of the parents is very fre
quently a cause of convulsions in the first year and of epilepsy in 
their descendants. MARTIN investigated thecases of epileptic patients 
in the Salpetriere in 1874; there where 130/150. MARTIN had very 
good family data of 83 epileptic patients. Of 60 of these patients, the 
use of alcohol by the parents is positive, but with the remaining 23 it 
was doubtfuL It is of importance that MARTIN gave abrief descrip
tion of the illness in 12 of his cases.The 60 epileptic patients had 244 
brothers and sisters, 48 of whom had convulsions in the first year 
(20 %), 132 died young (54%); of the 112 survivors some had a 
weak nervous system. Most of them were still very young when the 
observations were made; this explains that no alcoholics are mention
ed among them. The 23 epileptic patients, where parental alcoholism 
was not certain or was lacking, had 83 brothers and sisters, I 0 of 
which had convulsions (12 %) and 37 died young (45 %). The per
centages in the second group are therefore somewhat lower. 

Among the parents and grandparents of the total number of 83 
epileptic patients, the following illnesses and causes of death were 
named: - 60 cases of alcoholism as stated before, 15 cases of apo
plexy, 5 cases of heart disease, 4 cases of suicide, 5 cases of hysterics 
and 4 cases of insanity and dementia. MARTIN remarks here that the 
number of cases of insanity and of epilepsy issmall 

MARTINis finally of the opinion that of the surviving children of 
inebriate parents, no less than one third become epileptic. 

LANCERAUX (1879) reports of 83 families observed by him, in 
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which one or more members suffered from d iseases of alcoholic origin. 
There were 410 children. Ofthis number I 08 (more than one fourth) 
had convulsions andin 1874, 169 were dead (41 %) and 241living, 
but 83 (more than a third of the survivors) were epileptic. (see tables 
2 and 3). 

DEJ:ERINE ( 1889) has defined alcoholism in the ascending line of 350 
epileptic patients (108 males and 242 females) of the service of BouR
NEVILLE's at Bicetre and at la Salpetriere. He found in 51.6 % of the 
cases alcoholism, 2.8% in the mother, and 37.7% in the father, 12% 
in the grandfather, 2.4% in the grandmother and 0.4% in other rela
tives. DEJ:ERINE observes that it is certainly very difficult to detemine 
alcoholism only on the basis of information obtained at later dates 
(page 114, page 98). FeR:E (1890) has also investigated the heredity of 
epileptic patients of the Salpetriere and Bicetre. He found in 308 
male epileptics alcoholism in 62 cases in the male line and 56 times in 
the female line i.e. 38.3 % of the cases. Of 286 epileptic females F:ER:E 
found alcoholism 72 times in the male line and 58 times in the female 
line i.e. 45.4 % of the cases. BouRNEVILLE ( 190 I) informs us of the 
occurrence of parental alcoholism in patients admitted by him in the 
years 1879-1900, suffering from epilepsy, hysterics and idiocy. Of 
the total number of 2554 patients received, 2072 males and 482 
females, he found in 785 boys and 148 girlspatemal alcoholism; in 67 
boys and 13 girls matemal alcoholism and in 30 boys and 10 girls 
alcoholism of both parents. Of 17.8 % of the patients no family data 
were available and in 41.1 % of the patients there was no parental 
alcoholism. E. TouLOUSE (1896) reports the views of French clini
cians and observes that the children of alcoholics are epileptics, 
idiots and imbeciles, sufferers from different psychoses and from 
hysterics. TRIBOULET and MIGNOT ( 1922), the authors of the chapter 
on alcoholism in the New Medical Manual of RoGER, WIDAL and TEIS
SIER have taken up a similar standpoint. 

Among the writers on aetiology of epilepsy EcHEVERRIA (1880) is 
always referred to. Also conceming the significance of parental al
coholism in respect to that aetiology. He made clinical statistical 
investigations (1881). ECHEVERRIA was physician-inchief to the 
Hospital for Epileptics and Paralytics and to the City Asylum for 
the insane, New York. He reports on 572 individuals affected with 
alcoholic epilepsy. The first division of his material contains 257 
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cases, 140 males and 11 7 females with alcoholism and epilepsy 
in clear sequential relationship. Of 139 patients, 75 males and 64 
females, EcHEVERRIA was able to obtain particulars of the habits 
and nervous affections of the parents. These 139 cases comprise 92 
in which intemperctnce either alone or associated with epilepsy 
existed among the parents. In the remaining 42 cases, the tendency 
to alcoholic excess with resultant epilepsy was inherited from in
sane or epileptic parents who sprung, at least some of them (seven 
fathers and nine mothers) from hard drinking parents. 

This material of EcHEVERRIA is complicated owing to the patients 
suffering from epilepsy and alcoholism at the same time. In the 
ascending line of these patients more alcoholism will be found than in 
the ascending line of patients suffering from epilepsy alone. ECHE

VERRIA referring to his material points out that in the ascending line 
of alcoholics, alcoholism occurs with insanity, epilepsy and nervous 
diseases and that these diseases may be found alternately in the 
different generations (page 18 and page 31-36). When considering the 
total of 572 alcoholic epileptics, EcHEVERRIA found parental intem
perance alone in 18.2% of the males and in 16.2% of the females; 
parental intemperance attended with epilepsy or insanity existed in 
16 % of the males and in 19.2 % of the females. EcHEVERRIA con
cludes that the extent of epilepsy in the progeny of intemperate in
dividuals reaches 20.25 % and he finds a ratio of 17.2 intemperate 
parents among ordinary epileptics. There is roughly the same per
centage of alcoholics in the ascending line of epileptics and of epi
lepsy in the descending line of alcoholics (page 35). Forthis reason 
EcHEVERRIA says that it is only fair to regard 18 % as very near the 
real proportion of cases of epilepsy arising from intemperance in the 
parents not accompanied with mental or nervous diseases. 

DEMME ( 1890) found in 71 cases of epilepsy in the children's hospi
al at Berne, 21 cases of alcoholism of parents i.e. 30 %- In another 
group of 27 cases he found 8 cases of alcoholism of parents i.e. also 
30%. In the first series there were moreover 9 epileptic fathers and 
3 mothers. DEMME found in 17 cases alcoholism still further in the 
ascending line. 

Among 814 children of drinkers LEGRAIN ( 1895) found 173 cases 
of convulsions (22.7 %) in the first year and 131 times (17.2 %) 
epilepsy and hysterics. Of the children of female drunkards 219lived 



22 ALCOHOL 

beyond infancy and of these nine, or 4.1 %, became epileptic accor
ding to SULLIVAN (1900). 

20.5 % of the psychotic patients of the material of KoLLER 
(1895, see also page 43) with alcoholic heredity are especially pa
tients with alcoholic psychoses, epilepsy and congenital mental 
deficiencies (imbeciles and idiots). In case of alcoholic epileptics 
BRATZ ( 1899) found with 44 out of 50 patients roughly 88 % with he
reditary transmission. In 16 of these patients the hereditary factor 
was alcoholism of father (32 %) ; 4 of thesebad epileptic brothers and 
sisters. SICHEL ( 191 0) found among 308 patients admitted into the 
Asylum at Frankfort on Main in 1907 and 1908 where excessive use 
of alcohol on the part of the parents was reported, 15.2% suffering 
from epilepsy. Of the 276 admissions (from the same material as 
above) for epilepsy, hysterics and imbecility he found 166 cases i.e. 
16 % due to parental alcoholism. 

BRATZ ( 1908) confirms the results of SICHEL, who found in bis 
material for Frankfort few Jews and that with Jewish epileptics 
there was little alcoholism in the ascending line. BRATZ found in Ber
lin among 1262 epileptics observed by him, 28 Jews i.e. 2! %· In 
Berlin there is a Jewish population of 10 %· With these 28 epileptic 
Jews BRATZ did not find any instances of alcoholism of the parents, 
whilst of 1234 non-Jewish patients, 254 showed alcoholic heredity, 
mostly of the father. He finds in bis material589 times no hereditary 
transmission, 391 times neuropathy and 254 times alcoholism. He 
also found with hysterics alcoholism in the ascending line. In Japan 
MYAKE (cit. BRATZ) found with dementia praecox 4% potators in the 
ascendency (page 46). 

GRIFFITH ( 1911) found in 154 cases, 8 of parental alcoholism thus 
only 5.2% of the cases. 0. BINSWANGER (1899) has at bis disposal 
information of 121 cases concerning heredity out of 150 cases of 
epilepsy. In 26 cases he found alcoholism in the ascending line i.e. 
22 % ( 17 in case of the father, 2 of the mother, 4 of the grandfather 
and 3 of other members of the family). 

Alcoholism of the parents as the only hereditary cause was found 
by BINSWANGER in 8 cases (6.5 %). These would be certain cases 
of germ injury. GALLE a pupil of BINSWANGER found in such mate
rial not favourable for family investigations, only 12 cases of drunken
ness of the father or of the mother in 607 male epileptics. BINS-
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WANGER observes that there is very little alcoholism in Thuringia. 
KRAEPELIN {1913) foundin 303 cases of epilepsy of males, 18.2% 

caused by parental intemperance, in 104 cases of females, 19.2 % and 
267 cases of patients under 20 years, 21 %· 

VaLLAND found in the material of 24 families with epileptic 
brothers and sisters 4 with hereditary antecedants of mental disease, 
epilepsy and alcoholism simultaneously and moreover three cases of 
alcoholism of the father only. MUNSON (1911 page 343) found in 78 
cases of traumatic epilepsy 39 times alcoholism in the direct ascend
ing line and further 23 cases in other collateral relatives. 

E. MüLLER ( 1910, 1911) can show in the material of the 503 cases 
in the Hospital for Epileptics at Zurich during 1896/1907, 171 cases 
of alcoholism thus 34% (epilepsy 10 %, psythoses and neuroses 
29.2 %). GRENIER (cit. E. MüLLER) examined the children of 188 al
coholics; in 43 of these cases there was also mental derangement with 
the alcoholism; 145 were alcoholics alone. Of 195 children there were 
98 i. e. 52% alcoholics, 69 i.e. 36.7% had delirium tremens and 143 
i.e. 73% were suffering from convulsions of which 46, i.e. 24% from 
epilepsy. 

NEUMANN (cit. E. MüLLER) calculated from several statistics that 
16.4 of the children of drinkers suffered from epilepsy and that in 
23.7 % of the cases of epilepsy, parentallacoholism in the ascending 
line was found. 

RosENBERG ( 1913) finds no connection in the 8 cases in his mate
rial between epilepsy and parental alcoholism (see page 61). STÜBER 
( 1921) gives a compilation from the Iiterature (his tables page 379) 
on hereditary alcoholism of epileptics which shows a mean figure of 
33%. 

DAVENPORT and WEEKS ( 1911) collected details of relatives of 372 
epileptics. Of 5533 relatives they found 700 epileptics, 535 alcoholics, 
350 cases of feeblemindedness, 169 of insanity and 141 of migraine; 
2427 members were without nervous disorders. 

TURNER' s ( 1 911) earlier figures taken from 6 7 6 cases of epilepsy, 
revealed the fact that the commonest predisposing cause of epilepsy 
is ancestral epilepsy. In a further series of 214 cases, in which parent
al alcoholism as a predisposing influence was especially inquired into, 
the same conclusions were arrived at, viz, that ancestral alcoholism 
was a relatively minor factor compared with ancestral epilepsy in the 
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causation of the disease. TuRNER found no hereditary cause in 350 
cases or 49% (first series), in 106 cases or 49.5% (second series), he 
found epilepsy in 250 cases or 37.2% (first series) 81 or 37.8% 
(second series); he found alcoholism in 21 cases or 3.1% (first series), 
15 cases or 7% (second series). There are many cases in TURNER's 
material where nothing is known of heredity. Therefore the percent
age of the known causes is also low. 

CoLLINS (1913) in 177 cases of epilepsy obtained an ancestral his
tory of defects in 101 cases or 57o/o.The defect was alcoholism in the 
parents or the grandparent in 57 cases or 32.2 % of the total. Of the 
320 males of a second series of cases, parental alcoholism is recorded 
in 72 instances or 22 %; in I 0 cases both parents were drunkards; of 
the 100 females alcoholism occurs in the parents in 28 cases. Of the 
72 cases of parental alcoholism the heredity is patemal only in 54 
cases and in the 28 females it is patemal only in 22 cases. 

FAIRRANKS (1914) in a critical study of 175 cases of epileptic 
children found in only 12 instances traces of convulsive attacks in the 
ancestors or in other members of the family. He found many cases 
of trauma during pregnancy and birth. He does not mention parental 
alcoholism. THOM ( 1915) studied 157 cases of hereditary epilepsy, 
each presenting I or more of the following five mental defects: 
epilepsy, alcoholism, insanity, feeblemindedness and migraine. He 
found in 58 of these hereditary cases alcoholism of the ascendants 
(in 42 cases of the father, in 9 cases of the mother, in 4 cases of 
matemal grandfather and in 3 cases of patemal grandfather). The 
nurober of timesthat alcoholism is found alone is 23 i.e. 14.6 %. In 
95 % of the cases where alcoholism, migraine or feeblemindedness 
was the defective influence, the heredity was direct. Epilepsy asso
ciated with alcohol and epilepsy with migraine were the two com
monest combinations of the hereditary tracts. 

Of 204 sufferers from epilepsy in JöDICKE's (1914) material, there 
are I 08, i.e. 50.4 % with direct and indirect hereditary transmission: 
of these 44 times i.e. 31.9% by alcoholism (32 times or 39.5% in 
males and 12 times or 21 % in females). 

The figures of others are as follows: (cit. JömcKE) SIEHOLD 18 %, 
BIRO 14 %, FINCKH 25.7 %, WüLFENSTEIN 43.5 %. 

MEDOW (1914) finds in 12 cases of epilepsy 3 cases of alcoholism 
in one of the parents accompanied by traces of other psychical defects 
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VoGT ( 191 0) as psychiatrical consulting adviser to a polyclinic for 

children was struck by the fact that among youthful psychopaths 

with serious alcoholic ascendants, there were so many instances of 

epilepsy or epileptically disposed children. These were nearly always 

the offspring of non-Jewish families. (page 22) As a special observa

tion, the following instance deserves to be mentioned: VoGT ( 191 0) 

describes a healthy woman who had children by three different 

fathers. One was an illegitimate child of a healthy peasant lad, an

other was also an illegitimate and epileptic child of a tramp and 

drunkard and five children were conceived in her marriage with a 

steady man. Only the second child of the seven was ailing. BIANCHI 

( 1 911, cit. STÜBER) found in 511 epileptics who attended the psy

chiatric polyclinic at Naples in the course of 10 years, that 30% of 

the cases could be attributed to alcoholic heredity. According to 
Fwon and CoLLINS 1913 (cit. STüBER) there is still no proofthat 

parental alcoholism causes epilepsy in the children. BüLTEN found 

in 121 cases of epilepsy potus of the genitor as the only hereditary 

tract in 8 cases, tuberculosis in the family 7 times and in 36 % of 

the cases he found marked heredity. 
STUCHLIK ( 1918) scrutinized the history of about 12600 patients 

who were admitted into the psychiatric clinic at Zürich in the years 

1870 /1913 and found among them 341 sufferers from epilepsy. Of I 76 

epileptic patients, there were 89 cases of alcoholic heredity i.e. 30.2% 

(there must therefore be some patients with hereditary transmission 

of more than one relative), of these 55 times in case of father, 10 times 

mother, 6times in patemal grandfather, once in grandmother, 6 times 

in uncles and aunts, 6 times in matemal grandfather, grandmother 

once, aunts and uncles 4 times. In 58% of epileptic patients with 

alcoholism in the ascending line there was no other illness in the 

ascendancy. 
In the case of married alcoholics, STUCHLIK found from the 

material of the psychiatrical clinic at Zürich, that of 50 children 

there are only 28 (56%) healthy, 5 (10 %) are epileptic. He is of the 

opinion that alcohol is a very frequent cause of epilepsy (page 69). 

WYRSCH ( 1921) found in Unterwalden 57 epileptics i.e. 1.85 per 

I 000 of the population. (AMMANN estimated for the whole of Switzer

land the number of epileptics at 5 per 1000). The aetiology of this 

material of WYRSCH's is, 22.8 % heredity, 24.6 % parental alcohol-
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ism and 7.35 % traumatism. The polyclinics of Zürich were '!-ttended 
in the years 1913-1919 (resp. 1920) by 418 epileptics. The aetiology 
of 165 cases is: 13.5% heredity, 15.9% alcoholism, 15.3% trauma. 

BovEN ( 1918) reports on 48 epileptics of both sexes in the asylum 
at Cery Switzerland 30 cases of heredity from patemal alcoholism 
i.e. about 60 %· 

0. MARBURG ( 1919) finds with ISO chronic epileptics, 60 males 
and 90 females, 41 cases of hereditary transmission, of which 
alcoholism 5 times. He accepts I 0-19 % alcoholic aetiology of 
parents. 

MuSRENS (1924) found that in 1000 male and 1000 female epilep
tic patients, quite a third of the cases showed epilepsy (also migrai
ne andin pregnancy) in·the families (ascending line direct and indi
rect and descending line). MusRENS found insanity in about 15% 
of the cases. MusRENS says that alcoholism in the parents and grand~ 
parents is certainly a disposing influence for epilepsy in children. In 
the above material he found-48 cases of alcoholic heredity of parents 
and grandparents in 911 males and 63 similar cases in 900 females, 
thus in 6 % of the material. 

From the information coritained in the literature it appears there
fore that the significance of tlie use of alcohol by the parents as a 
cause of epilepsy in children is really very great. Many investiga
tions especially about the use of alcohol in the ascending line of 
epileptics have been made, but fewer about epilepsy in the descend
ing line of alcoholics. 

There are, especially among later investigators, some who doubt 
the significance of parentalalcoholism for the origin of epilepsy in 
the children. 

REDLICH ( 1924) observes that it is often possible to prove without 
any doubt parental alcoholism in the ascending line of young epi
leptics, but proof to the contrary is lacking, thatis to say from the 
corresponding percentages in non-epileptic children. REDLICH finds 
in the material of his own practice where epilepsy in general is less 
prevelant, that alcohol plays no role with the parents of epileptic 
patients. 

HAUPTMANN ( 1917, p. 209) also observes that in his material of 
a Research-department for nervous diseases during the great war, 
parental alcoholism played a very small role, at least as sole cause. 
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RüDIN ( 1923) when looking the first time through his material, did 
not find a great percentage of sufferers from epilepsy among children 
of chronic alcoholics. Neither did WAUSCHKUHN, whose results of an 
examination of RümN's material were communicated by SNELL 
(1921 ). BuMKE (1924) also agrees with RüDIN. GAUPP (1925) likewise 
observes that the injurious effects of ihe use of alcohol by parents 
on the children has not yet been made clear. 

The significance of parental alcoholism is still shown in the re
marks made by VoGT ( 191 0) that especially the early appearance of 
serious cases of epileps~ is not seldom found in children of drinkers 
(see also page 25). 

RümN's material of the Research Institute for Psychiatry at 
M ünich was scrutinized by SNELL ( 1921). SNELL grouped hismaterial 
in the same manner as KOLLER and DIEM (page 43) and those of 
KALB. He finds that alcoholism with epileptics is more often an 
hereditary factor (25.9 %) than with mental diseases (20.9 %) and 
with healthy people (21.3%) and much ofteuer than with general pa
ralysis ( 14 %) . Especially parental alcoholism ~s considerably higher 
than in the three other groups. WAGNER-JAUREGG (1928) pointsout, 
that SNELL finds in 352 cases of epilepsy 18.9 % hereditary trans
mission With alcoholism and only 3.4 % with epilepsy and concludes 
that parental alcoholism takes an important part in the aetiology 
of epilepsy. (Also E. MüLLER, p. 23). 

The results of the investigations by GuscHMER (1916) pupil of 
RüDIN, in which he found among parents of 54 epileptics 16 times 
alcoholism, herewith correspond. He found only seven times alco
holism among the 90 fathers of the cousins. 

SNELL is uncertain either of the significance of alcoholic heredity 
as a germ injury or that for instance a hereditary influence at one 
time produces epilepsy and another time intemperance. 

The information given by SNELL on the basis of investigations of 
W AUSCHKUHN made at the genealogical section of the Research In
stitution at Münich ,that chronic alcoholics have not always epileptic 
children is noteworthy (see also RümN page 35). The descendants of 
alcoholics who were about 30 years of age, were examined. In the 
case of patemal alcoholism there is apparently some other combining 
influence in epileptic families which results in epilepsy in children. 
M oreover wr wouldreferto divergent results of other authors. (table 3). 
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Of recent date investigations we may mention those of KüFFNER 
( 1927), GANTER ( 1927), NOTKIN ( 1928), WEISE ( 1928), GER UM ( 1928), 
OsTMANN (1928) and KüENZI (1929). KüFFNER (1927) compiled the 
following statistics of the material of an Institution for epileptics in 
Saxony. Of 900 epileptic women 12.3 % have in the direct ascending 
line or in side line epilepsy, 11.4% psychoses and nervousness. 103 
patients had hereditary antecedents of intemperance of parents or of 
grandparents, or if doubtful cases are included 124 patients, i.e. in 
11 % or 14% ofthe cases. 47 ofthese patients have not only parental 
alcoholism in the ascending line but also some psychical abnormalities. 
If these 47 cases are left out there remains only 6 % of the cases with 
alcoholism of the parents as sole hereditary factor . 
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. For 1100 male sufferers from 
epilepsy KüFFNER found similar 
figures viz epilepsy in the ascend
ancy in 12.7 % of the cases, psy
chosis etc. in 13.8% of the cases 
and alcoholism alone in 6 % of the 
cases. 

GANTER( 1927)examined in East 
Prussia the heredityin the ascend
ing line of 503 sufferers from epi
lepsy. Of I 06 of these patients there 
was an incomplete anamnesis and 
there were I 04 cases of organic 
epilepsy; with I 02 patients there 
were hereditary antecedants, I 04 
patients were without hereditary 
antecedants. Of the 102 patients 

WJ o.lc .• epil..a\c.and conv. therewerehereditaryantecedants 

~ imbec.. )(~ bodily weak 11111 bad t.emp of epilepsy 35 times (parents, 
. uncles, and aunts), of epilepsy in 

Flg. 1. b h d . 18 t" f 
P d . (F G N 19 21) rot ers an s1sters 1mes, o e 1grees. rom ANTER, . - . 

insanity 10 times, of abuse of al-
cohol by father 23 times, of nervousness 15 times, and of imbecility 
in the father once. 

GANTER reports some cases (see Fig. 1) where one of the par
ents had been married twice. If then one of the parents was alcoholic, 
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epilepsy was found in the offspring of the intemperate parent; 
similar cases were also reported by VoGT ( 1910, see page 23) and 

HüLlTSCHER (cit. by GANTER). In the 106 cases with insufficient 
anamnesis there werein 20.7% of the cases hereditary antecedants 

of epilepsy andin 36.7 % of the cases of alcoholism. This last per
centage is very high according to GANTER: the interrogating phy

sician will have been too hasty in filling in alcoholism. When GANTER 

put all the different groups of hismaterial tagether he found in 503 

sufferers from epilepsy 66 times hereditary antecedants of alcohol

ism i.e. in 13.1 % of the cases. (However, the 3 groups when checking 

GANTER's figures do not comprise 503 but 233 cases (102 + 25 + 
106 = 233; 23 + 4 + 39 = 66). The percentage of 13.1 named by 
GANTER is incorrect.) 

NOTKIN ( 1 928) an American worker sa ys that ancestral alcoholism 
has been emphasized by many investigators. He gives a detailed 
review of the literatme in which it is shown that investigators found 
alcoholism in the ascending line in 20-30 % of the cases. NOTKIN 
found in his own material in 39 cases, 4 cases of matemal alcoho

lism; and 5 cases of patemal alcoholism; in 2 cases both father and 

mother were alcoholics; in one case patemal and matemal grand

fathers; finally in one case patemal grandfather, the father and 

a brother were all alcoholics. There are thus 13 cases in which there 

is a direct ancestral alcoholism giving 32.5 % of the total number of 
cases and 48.1 percent of the number with known heredity. The fre

quency is slightly higher on the patemal side. Although NoTKIN is 
aware of the doubt of some investigators as to the reliability of the 
frequency of alcoholism in the ascending line of epileptic patients, he 

found in his own small material a high percentage. NoTKIN observes 

that he has met with the same difficulties in obtaining reliable family 

records which have been mentioned by other investigators (DEJE
RINE p. 20). 

GüNTHER WEISE ( 1928) a pupil of KEHRER's found with genuine 

epilepsy besides other factors as hereditary antecedants also potus. 

GERUM ( 1928) made a thorough investigation of the heredity of 

epilepsy in the material of the hospital for mental and nervaus 
diseases in Frankfort a. M. in the years 1921-1926. He made ex
haustive enquiries in the families. This is therefore an important 

investigation. 
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Epilepsy is in Frankfort a rare illness. GERUM found rather a large 

number of eures and a great number of cases of a mild character. 

He is of the opinion that epilepsy does not contribute towards 

degeneration. GERUM's special object was to learn to define the whole 

of the epileptic symptomes better with the aid of investigations of 
heredity. He combines in a first group the cases of epilepsy with 

direct, similar heredity (thus parents and grandparents and again 

epilepsy). GER UM has 12 of such cases ( 6 fathers, 6 mothers and more
over one case of the grandfather of the father). In this group GERUM 

investigated alcoholism as well. In 4 of the 12 families there was potus 

of one of the parents, of two very slight. It is clear that these selective 

cases do not form a complete idea of the significance of alcoholism for 

the aetiology of epilepsy. 
GERUM examined also the children of his patients. The figures are 

small, :23 children of these epileptic families without potus do not 
differ from healthy families. The picture is not so favourable (infan

tile mortality, imbecility) of 35 children of these epileptic families 
with potus. According to GERUM, the material of the children with 
ancestral akoholism is markedly inferior to that of epileptic families 
without potus. In a second group GERUM combines 18 cases of indi

rect similar heredity (8 times brothers and sisters, 6 times cousins). 

Also in this material there is a small hereditary antecedant of alco· 

holism. 
A third group comprises 42 cases without epileptic antecedants; 

G ERUM calls them singular cases; although without antecedants of 
epilepsy it still includes the antecedants of insanity and nervous dis
ease, also of parental alcoholism. In 62% of the cases there was alco
hol in the anamnesis that is to say, the patienthirnself is alcoholic or 
the family is addicted to drink. The significance of alcohol in this 3:-d 
group is much greater than in both of the preceeding groups, which 
depends on the grouping. GERUM compares in the 3rd group the 

epileptic patients in families where alcohol is misused with those in 

families where alcohol is not misused and found the percentage about 

the same (the same result as GERUM found with the other groups). 

This result does not say much as to the significance of the abuse of 

alcohol for the aetiology of epilepsy because the numbers are so 

small. One might expect the number of epileptic children in alcoholic 

families tobelarger than in as large a number of sober families. 
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GER UM in his conclusions on this basis, observes that alcohol might 
not be ascribed the capacity of producing genuine epilepsy. This far 
reaching conclusions, that te made on the basis of a small amount 
of human material and with his mind fixed on the simple Mendelian 
figures for segregation, may certainly not to be accepted for such a 
complicated subject as epilepsy. 

His conclusion is also that the investigations covering offspring in 
cases of epilepsy may only be made in such cases where alcohol plays 
an unimportant part. The important investigations of GERUM which 
have little bearlng on the question of parental alcoholism, pointout 
the necessity of family investigations concerning alcoholism. (see 
p. 61). 

OsTMANN (1928) examined the extracts in the Lunatic Asylum at 
Schleswig. From 1900 till 1925, 520 patients were admitted for epi
lepsy. Of 218 patients he reports hereditary antecedants, of which 
there were 71 cases of alcoholism in the ascending line i.e. 33 %. 

In the material of KüENZI (1929) with 31 men and 3 women, who 
suffered from epilepsy and alcoholism at the same time, there were 
90 births and 4 still births among the males and 13 births with the 
females. Before the end of the 2nd year there di~d 16.1 % of the 
children of the male group and 7.7 % ofthefemale group, together 
15 % ; 17 % of the children died before reaching their 20th year. 
Among the grown up children 2 suffer from epilepsy (2.9 %), 3 from 
psychoses, 4 from alcoholism and 2 from imbecility. KüENZI finds 
about the same figure in the group epilepsy only. In the ascendancy 
we find 14 cases of alcoholics out of 51 males and 8 cases of alcoholics 
out of 44 females epileptics i.e. 23.2 %. Of epileptics who at the same 
time were alcoholics the alcoholic heredity was 58.9 %. 

In table 3 the results of some investigations are summarised. The 
percentage of epileptic patients among whom alcoholism in the as
cending line is present, varies very much (tab. 3 column 2). There are 
several reasons for this. Abuse of alcohol has been accepted by differ
ent investigators more or less easily. The material varies also. If 
alcoholism of relatives of the patients is traced by consulting old 
histories of diseases (historiae morbi) one will in general obtain less 
reliable results than when the investigator pursues the abuse of alco
hol in the families by questioning the patients present at a certain 
moment and by paying visits. Furthermore there is a difference in the 
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T ABLE 3. ALCOHOL ABUSE AMONG THE RELATIVES OF SUFFERERS FROM 

Author 

MOREAU (1854) 
LANCERAUX (1879) 

A. VoiSIN (1883) 
J. VOISIN (1897) 
MARTIN ( 1879) 
DEJERINE ( 1889) 
F:ER:E (1890) 

BouRNEVILLE ( 190 I) 

EcHEVERRIA ( 1881) 

DEMME ( 1890) 
LEGRAIN {1895) . 

EPILEPSY 

Alcoholism in 
the ascendency 

of epileptic 
patients ') 

% I N. •) 

19.35 124 

12.6 95 
31 299 
70 83 
51.6 350 
38.3 308m. 
45.4 286 f. 
36.5 4) 2554 3) 

3.1 
1.5 

17.2 6) 

30 98 

GRIFFITH (1911) 5.2 !54 
121 Ü. BINSWANGER (1899). 22 

Alcoholism only Epilepsy in 
in the ascen- the descen-

dency of epilep- dency of 
tic patients alcoholics 

I % I N. % I N. 

25 410 
33 241 

33 

18.2m. 
}572 6) 16.2 f. 

20.25 

25 215 
20 7) 481 

6.5 121 

') Some authors distinguish in the ascendancy the direct heredity 
(parents, grandparents) and the collateral heredity (sisters and brothers, 
uncles and aunts). 

•) We only mention the number of patients, of which family data have 
been obtained. Some authors mention also the total number of patients. 

3 ) Cf. p. 20 Sufferers from epilepsy, hysterics and idiocy. The total 
number of admissions, patients without a family anamnesis are included. 

•) · Alcoholism of the father, of the mother of both parents. · 
•) Alcoholic epileptics. 6) Among ordinary epileptics. 
') Epilepsy and hysterics; after correction; without correction 17.2 %. 
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TABLE 3 (continued) 

Author 

GALLE (1899) 3) . 
SULLIVAN (1900) 

KRAEPELIN ( 1913) . 

" " 
" " 

VOLLAND 

Lur 5) 

MUNSON (1911) 

E. MüLLER (1910) . 
SICHEL-SIOLI (I 91 0) 7) 

GRENIER 8) . 
NEUMANN 8) 

STÜBER (1921) 
TURNER (1911) 9) 

" " 
CoLLINS ( 1913) 

" " 

" " 
FAIRBANKS (1914) 10) 

T HOM (1915) 

MEDOW (1914) 

IANCHI 10) . B 
F LOOD and CoLLINS 11) . 

Alcoholism in Alcoholism only 

the ascendency in the ascen-

of epileptic dency of epilep-

patients ') tic patients 

01 
/o I N. ') I % I N. 

2 607m. 

18.2 303m. 
19.2 104f. 
21 267 4) 

29 24 12.5 24 

50 78 6) 

34 503 
16 726 

23.7 
33 

3.1 676 
7 214 

32.2 177 

22 320m. 
28 100 f. 

175 

37 157 14.6 157 

25 12 

30 511 

1 ) Se~ page 32. ') Seepage 32. ') Cf. page 22. 

') Younger than 20 yrs. 6) Cit. by H. VoGT. 

33 

Epilepsy in 
the descen-

dency of 

alcoholics 

% I N. 

4.1 219 

12 

24 195 

16.4 

6) Traumatic epilepsy. 7) Sufferers from epilepsy, hysterics and 

imbecillity. •) Cit. by E. MüLLER. 
9) no heredity known 50 %. 
10) Parental alcoholism not mentioned. 
11) Cit., by STÜBER and p. 25. 

Frets, Alcohol 3 
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TABLE 3 (continued) 

Alcoholism in Alcoholism only Epilepsy in 
the ascendency in the ascen- the descen-

Author of epileptic dency of epilep- dency of 
patients 1 ) · tic pa tien ts alcoholics 

% I N. ') I % I N. % I N. 

BüLTEN 6.4 121 

STUCHLIK ( 1915) 30.2 176 17.6 176 10 50 

WYRSCH (1921) 24.6 57 

" " 
15.9 165 

BovEN (1918). 60 48 

MARBURG ( 1919) 10-18 !50 

l\1 USKENS ( 1924) . 5.2 911 m . 

" " 
7 900 f. 

SNELL (1921) 25.9 3) 

G USCHMER ( 1926) 30 54 

K ÜFFNER ( 1927) 12.3 900 f. 

" " 
II ( 14) 124 6 124 

" " 
13 1100 m. 6 1100 m. 

GANTER ( 1927) 22.5 102 4) 

" " 
36.7 106 

NOTKIN ( 1928) 32.5 39 
GERUM (1928) 62 5) 42 6) 

ÜSTMANN ( 1928) . 
133 

218 

K ÜENZI ( 1929) 23.2 95 2.9 

figures of column 2, because some investigators of those patients 

forming the material, leave out those of whom there are no or insuf

ficient family records, or also leave out where there are no hereditary 

antecedants. There are also differences of opinion as to the concep

tion of heredity. Some investigators include also patients with signs 

of degeneration. There is also a difference, owing to the fact that 

1 ) See page 30. 2) See page 30. 3 ) Cf. p. 27. 
4) All with hereditary transmission. 
5) Without heredity by epilepsy. 
•) Alcoholism in ascendancy or of the patient himself. 
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under heredity sometimes only the heredity by the parents and 
grandparents, in other cases by allrelatives is understood. Further, 
investigations concerning patients in institutions may not simply be 

placed in the same category as those concerning patients at large 
(those who attend polyclinics). The country or district where in
vestigations are made is also perhaps of importance with a view to 

the great difference in the percentage of epileptic patients in different 

territories. Yet it would be very wrong to wholly deny the demon

strative value on the grounds of the objections which may be brought 

forward to many of these statistics. After all, there is too much con

formity in all these statistics to allow this. We may positively assume 

that among the ascendants of epileptics there is a frequency of al
coholics in 20-30 % of the cases. 

lnvestigations as to the presence of epileptics in the offspring 
(descendants) of alcoholics are very much less numerous. A percent
age of I 5-20% is found (6th column, table 3). Wehave already ment
ioned the observation of RüDIN (see also W AUSCHKUHN) that heinbis 
material among the children of alcoholics found very few epileptics. 
An important finding by GERUM is that the children of epileptics 

with potus in the ascending line show greater inferiority than those of 

epileptics without potus in the ascending line. How alcohol in the 

ascending line has acted, either as pure heredity or as germ poison (see 

p. I 8) is difficult to determine. From column 4 of table 3, it may be 
seen how frequently- only a few investigators have reported here 

on - alcoholism appears as the only cause in the ascending line of 

epileptics (cf. page 75). 
In the future, importance will mainly be attached to those in

vestigations where the investigator hirnself knows bis material, and 
where he has obtained the family records by bis own questioning and 

visits and when he does notlimitbis questioning to alcoholism alone. 

From short descriptions of all or a number of the cases (as the old 

French clinical investigators did) the reader will be able to see how 

the investigations have been made and which likewise enables him 

to judge the cases. It is also ofimportance that the investigator col

lects control material, thus examining healthy people in the ascend

ing andin the descending line. And when investigating the descend

ency of alcoholists it is necessary to trace their ascendency. It is only 
possible to judge the significance of the alcoholism of the parents for 
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deviations in the descendants, if one knows as well as possible the 

genotype of the parents. 

3. Feeblemindedness, Imbecility and Idiocy 

As in the aetiology of epilepsy alcoholism of parents has an im

portant part, as it also has for feeblemindedness. BouRNEVILLE 

examined 1 000 cases; of 829 cases there was alcoholism of one of the 

parents, 620 times i.e. 75 %; drunkenness of father at conception is 

reported 57 times. J. VoiSIN ( 1897) reports that alcoholism appears 
most frequently in the statistics of idiocy and that drunkenness also 

causes idiocy in the descendants. EcHEVERRIA ( 1881 p. 491) observes 

that of idiocy the direct cause is parental alcoholism in contrast with 
epilepsy and other nervous disorders, which would appear together 

with alcoholism alternately in the families of alcoholics. (p. 21). 

EcHEVERRIA will here no doubt be especially thinking of serious af

fections of the brain (hydrocephalus e.g.). 

LORRAIN ( 1871, cit. by KRAEPELIN) also believes that the causes of 

dystrophic infantilism are especially injuries of the germ by diseases 

of the parents: lues, tuberculosis, alcoholism and perhaps malaria 

and pellagra as well. (p. 75). 

ECHEVERRIA hirnself finds parental alcoholism in 35 % of 211 cases 

of simple and epileptic congenital idiocy. Three of these idiots were 
conceived while their respective fathers displayed manifest signs of 
alcohol intoxication (p. 58). 27 or 12% of 225 alcoholic epileptic 
patients with hereditary antecedants of epilepsy, insanity or intem
perance had idiot brothers or sisters. EcHEVERRIA reports further 

that LANGDON DowN believes that intemperance in the parents pro
duces only 2 % of idiocy in offspring, whilst F. BEACH finds parental 
intemperance in 31.6% out of 430 patients and KERLIN in 38 cases 
out of 100 idiot children. 

DEMME (1890) finds in his material of the children-hospital at 

Berne, that of 61 feebleminded, imbeciles and idiots of 1-4 years, 
there were 33 from families where the tatherwas inebriate i.e. 54% 

of the cases. Seven of these children, which just comprised the im

beciles and idiots, the mother was also potator. In a second group 

of 53 similar children there were 29 cases of hereditary antccedants 

of parental intemperance i.e. 55%- Nothingis said in how far these 

children themselves also received alcohol. 
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LEGRAIN ( 1895) found 322 feebleminded children in 814 cases of 
children of alcoholics i.e. 39.5 %-

BEZZOLA ( 190 I) informs us of his experience as Asyl um doctor and 
doctor of an establishment for feebleminded children, that on one 
side there is a frequency of heavy drinking of parents of the feeble
minded and on the other side there is much feeblemindedness of 
children in the descending line of drinkers. 

SICHEL ( 191 0) found among the patients of the lunatic asylum 
where parental alcoholism was reported, I 0.4 % suffering from imbe
cility and idiocy. ScHLESINGER ( 1907, 1926) examined 138 pupils of 
schools for feeblemindedness from 128 families. He found 49.2% 
with psychoneurotic heredity (21.6 % seriously insane) and 30% al
coholism of parents. ScHLESINGER reports in 1926 that in hismaterial 
more than the half consists of mentally deficient children from drink
ing families, and he refers to the significance of heredity and of en
vironment. 

The poor vitality of offspring of drinkers according to ScHLESIN
GER is conspicious. It is distinctly less then that of other pupils. Two 
thirds of the number show distinct degeneration and half of them 
had shown convulsive dispositions in first year. PrLCZ ( 1907 ref. 
RüDIN 1908) found with imbecility, alcoholic psychoses and 
epileptical mental disorders, alcoholism in the ascending line as most 
important influence. BAYERTHAL ( 191 0) found as doctor of a school 
for the feebleminded in Worms 59 times in64childreni.e. 92% ofthe 
cases hereditary antecedents in the form of nervous and psychical 
disorders, mostly in the parents. In the same material Bayerthai 
found in 53 % of the cases alcoholism of the father. 

The divergent findings of ELDERTON and PEARSON (1911) we have 
already discussed (p. 12). We pointed out that PEARSON hirnself 
ascribes them to the exceptional manner in which his material is 
compiled. H. VoGT (1910) found among jouthful psychopaths very 
many children of drinkers, but he also thinks that the children at
tending the schools for the feebleminded emanate from families with 
limited mental power. 

STROHMAYER ( 191 0), physician of an educational home for children, 
is of the opinion that in feeblemindedness, alcoholism of the parents 
plays a greater role than heredity. 

MEDOW (1914) found in the first place that with congenital 
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feebleminded persans serious injuries to the germ play an important 
part. Of 15 of the cases there were 4 referred to as cases of hard 
chronic alcoholism of one of the parents. 

RosENBERG ( 1914) has in hismaterial (p. 61) 27 cases of imbecili
ty; in I 0 of these parents or grandparents were drinkers. 

In 42.6 % of the cases KRAEPELIN ( 1915 IV, 2311) found heredi
tary transmission by the parents to be· the cause of imbecillity and 
idiocy and 22 % of these cases through alcoholism. 

ELIASSOW (I 915) pursued the material of a school for backward 
children in Königsbergen in Prussia in another manner than PEAR
SON. He investigated the history of families of which at least two 
children attended or had attended the school. As a medical man he 
visited the families himself. He had data of more than 50 families, 73 
children of which were attending the school during the investigations. 
ELIAssow gives the pedigree of all families. In this instance the meth
od of working. was correct but still incomplete; the intellect of the 
family was only investigated in a small degree and we must remem
ber, that ifis selective material. 

ELIASSOW found alcoholism in the family anamnesis of 43 children, 
i.e. 58.9%. In hismaterial alcoholism is by far the strongest heredi
tary influence. He found imbecility in the ascending line only twice, 
the same with insanity, and with epilepsy four times. The infantile 
mortality is very great, 30.9% (tab. 2, p. 14). Only such persans 
where abuse of alcohol was clearly found (repeated drunkenness, 
degeneration of character and neglect of family) have been annotat
ed. Of the 73 children, 23 or 31.5% had inebriate .fathers. 

E. DE V RIES ( 191 7) found in an asylum 22 % of the cases of idiocy 
from parental alcoholism. HERDERSCHER ( 1925) informs us that in 
2663 children attending schools for backward children, there was 
parental alcoholism to the extent of 14%, alcoholism of the grand
parents occurs in 43 % of the cases. 

WEINBERG ( 1918) opposes the idea of a strong propagation on the 
part of mental defectives. In any case this only applies to those in th€.: 
married state. The frequency of marriages among mental defectives 
is, however, small. The mental defectives according to WEINBERG 
would become extinct if they were not continually formed anew. 
WEINBERG thinks that alcohol in the first place plays an important 
role. 
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REITER and OsTHOFF ( 1921) found of 250 pupils of a school for 
backward children alcoholism of one or both parents 54 times -

21.6 %. The whole hereditary transmission for alcohol in the ascend

ency is 23.6 %. 
Of 235 children from families where one or more children attend 

this school for backward children, and of which one of the parents is 

imbecile there are, according to the investigation of REITERand ÜST

HOFF(1921), 192 i.e. SO% weakminded. Of 133 children, however, of 

which one of the parents is moreover a drinker there are 99 i.e. 74.4% 

weakminded. The ratio with children of drinkers is therefore less 

favourable. In .the families which are taxed with alcoholism and 
weakmindedness only 9.2% cases are found, where no other weak
minded brothers and sisters are; in the families which are only 
taxed with weakmindedness this percentage is much higher viz. 

26.2 %. 
With 63 children at the same school one of the parents is weak

minded, the other a drinker; of these 63 children there are 49 weak

minded thus 77.8 %. With 70 children of this school one of the par

ents is healthy, the other is weakminded and drinker at the sametime 

Of these 70 children there are 50 weakminded i.e. 71.4%. According 

to these figures there may be besides the disposition for weakminded

ness also a toxic influence of alcohol. 
This conclusion is not forcible here: one must know the genotype 

of the children. 
GANTER ( 1927) found in his patients suffering from imbecility and 

idiocy 56 cases of hereditary transmission, 61 cases with no heredi

tary transmission, 28 cases where family anamnesis was insufficient 

and 148 cases where the deficiency was caused through organic 

defects. In the 56 patients of the first group there was 18 times 

alcoholic hereditary transmission, II times feeblemindedness, 4 times 

insanity and 9 times abnormalities in character. Furthermore there 

were six cases with dual transmission, whereof the transmission 
from father's side was 5 times alcoholism. In the group with incom

plete family data, the hereditary factors were: alcoholism, feeble
mindedness and abnormalities of character. LoKA Y ( 1929) found with 

parents of 82 imbeciles, 25 cases of alcoholism i.e. 30 %, of which 6 
times imbecility. LoKAY estimates after correction the number of 

alcoholics among the parents at 15.8 %. BRUGGER found 14.8 %. 



40 ALCOHOL 

Among fathers alone LoKAY finds 32.9%. In the feebleminded, where 
there was alcoholism in the ascending line, there were many short
comings in character (SCHLESINGER). 

According to BuMKE ( 1924) it is certain that the exogenic cause of 
idiocy arising from injuries to the germ through alcohol (quicksilver 
and lead) and syphilis, is more frequent than the endogenic. 

RüDIN finds epilepsy and imbecility more frequently occurring 
tagether among brothers and sisters than f.i. imbecility, and manic 
depressive psychosis. This can indicate germ poisoning by alcoholiS}ll 
of the parents. 

From table no. 4 we see that the different authors find different 
percentages of hereditary transmission. Our conclusions are the 
same as for table 3 (page 31). 

TAB. 4. ALCOHOLISM AMONG THE RELATIVES OF SUFFERERS FROM 
IMBECILITY AND IDIOCY 

a. Alcoholism in the ascendancy 

Author 

BoURNEviLLE . . . . . 
EcHEvERRIA 1881 
Beach .. . 
KERLIN .. . 
DEMME 1890 . 

1890 
BAYERTAL 1910. 
MEDOW 1914 .. 
KRAEPELIN I 915 
KING 2 ) •• 

SCHULTZE 2) 

ONIG .. K .. 2) 

FREDGOLD 2) 
GUILLAUME 2) 
ScHLESINGER 2) s) 

') Parents. ') Cit. Kraepelin. 

N. I N. of I 
cases. % 

829 620 75 
211 35 
430 31.6 

100 38 
61 33 54 
53 29 55 
64 53 
15 4 27 

22 1) 

11.3 1) 

15 1) 

15 1) 

46.5 1) 

41 1) 

30 1) 

•) Investigation of children of schools for backward children. 



Author 

LEUBUSCHER 1) 2) 

PoTPESCHNIGG 1) 2) 
LEY 1) 2) . 

KoLLER 1) 

IRELAND 1 ) . 

KRAYATSCH 1) 

ELIASSOW 2) I 915 

E. DE VRIES . 

FEEBLEMINDEDNES 

N. 

235 

433 

73 

REITER and ÜSTHOFF I 921 250 

HERDERSCHEE 

SCHMID-MONNARD 8) . 

HENNEBERG 8) 
(ASSEL 8) 

ZIEHEN 8) 

RILLENBERG 8) 

SCHLESINGER I 926 

GANTER ( 1927) 
LoKAY 1929 

2663 

56 

82 

N. of 

cases. 

76 

40 

8 
43 

54 

18 

23 

b. I mbecility in the descendancy of alcoholics 

Author 

LANGDOWN DowN. 

LEGRAIN 1895 

DEMME 1890 (Cf. p. 000) 

1) Cit. Kraepelin. 

N. 

814 

57 

N. of 
cases 

322 

47 

% 

20 3) 

33 3) 

42.4 4) 

30 3) 

32.3 3) 

9.2 4) 

I. 9 5) 

59 
22 

21.6 3) 

23.6 6) 

14 

43 7) 

II 
11.5 

29 
20.3 

2.5 

50 

32 
30 10) 

% 

2 

39.5 

41 

2 ) Investigation of children of schools for backward children. ') Parents 

•) The father. 6) The mother. 6) Entire hereditary transmission. 

') Alcoholism with one of the grand parents. 

') Cit. Reiter and Osthoff. 9) Patients with hereditary transmission. 
10) After correction 15.8 % among the parents. 
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40 Malformations 

The occurrence ofidiocy, epilepsy and malformations in families 
has been written about very often and as a cause of these defects par
ental alcoholism has also been mentionedo VoGT ( 1910) states that he 
knows of several pedigrees where very serious forms of psychical 
degeneration, epilepsy and idiocy and serious malformations, still 
born and such like occuro (cfo RüDIN, po 40)0 

LAITINEN mentions that in hismaterial he also met deformed 
childreno 

DuvAL and MuLON ( 1912) report that the cause of malformations 
is due to parental alcoholism and even ordinary drunkenness at time 
of conception (page 58) 0 

LANCERAUX (1879) found in the descending line of drinkers, 
inebriates, feeblemindedness and epilepsy, also malformationso The 
malformations meant here are, malformations of the brain, causing 
hydrocephalus and porencephalyo Further he mentions individuals, 
badly developed in body, small of stature with asymmetry of the 
skullo MAGNUS Huss (cited by LEGENDRE 1912) also ascribes con
genital weakness to alcoholic heredityo (Infantilism, LASEGUE, BAER) 0 

LANGERAU X points out the decrease of length of body of children of 
tuberculous alcoholics (small staturein wine districts)o 

Parental alcoholism is responsible for the increase of the number of 
persons rejected for military service according to BAER and DEMME 

(1890)0 DEMME found of 47 cases of hydrocephalus, 23 cases of hered
itary transmission through parental alcoholism (I 7 times by the 
father, 4 times by the mother and twice by both)o 

ARRIVEE ( 1899) found congenital bodily weaknesses in the group 
of alcoholism of the parents in 3085 %, in that with tuberculosis in 
1.2% andin the indefined group in 0075% of the caseso (See also 
page IO)o 

Bodily defects, stigmata, deformed skull, asymmetry, dental 
malformations, deafness, paralyses, pathological curvature of the 
spine were found by LEGRAIN ( 1895) in 29 out of 215 alcoholic fam
ilieso 

RoGER ( 1912) also says that racial degeneration appears in 
stigma ta of bod y, decrease of the length Qf bod y and nervous diseases, 
epilepsy or hysterics and insanity and he refers to the statistics 
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of DEMME in this respect. DEMME's (1890) st<1:tistics are certainly 
very important (cf. page 67). Of 57 children of 10 families of alcoho

lics, there were only 10 normal, 25 died young, 5 are bodily bad 

developed and 4 deformed. Of 61 children of I 0 parents, who do not 
drink there were 50 normal, 5 died young, 2 with congenital defor

mities. E. ScHWALBE ( 1906 page 179, 1911 page 57 4) is of the opinion 

that it is certain that syphilis and alcoholism of the parents mean 

signify serious injuries to the fetus, often causingdeath. It is however 

not certain that these diseases can be indicated as a cause of definite 

types of malformations (see also page 81, STOCKARD). 
ARRIVEE ( 1899) found in 1506 accouchments, 17 times twins, i.e. 

11.3 per thousand. Of the 17 cases there are 9 in the group for 
parental alcoholism, which comprises 383 cases i.e. 23.5 per thousand. 
ARRIVEE reminds us of the opinion of TouRNIERthat twin pregnancy 
is to be considered as a form of hereditary malformation. Also in 

LUNDBORG's table (p. 60) many malformations appear as the expres
sion of alcoholic transmission of parents. 

Where there aredifferent symptoms of inferiority in children, such 
as feeblemin.dedness, epilepsy and malformations in the family of an 

alcoholic one is especially included tothink of blastophtorical effects 

of alcohol. (page 72). The occurrence of malformations in tubercu

lous families is attributed by F.ER.E ( 1894, page 371) to the effects of 
the tu bereulaus toxin in the de,;eloping embryo (p. I). 

5. Insanity and Neuropathy 

Among the children of alcoholics lVIARTIN found epileptics, idiots 

and imbeciles, sufferers from insanity and hysterics. 
French clinicians attach much importance to the use of alcohol of 

the parents as a cause of insanity. J OFFROY ( 1895) says that parental 

alcoholism is most frequently found in the heredity of the insane and 

this is perhaps the most significant. 
KoLLER ( 1895) one of FoREL's pupils has studied the material of 

patients of the years 1881-1892 in the lunatic Asylum ;:t Burgholzli. 

Of the 1850 patients, there are 49 % with antecedents of insanity, 

20.5% of alcoholism and 19% of psychopathy. The patients with 
alcoholic heredity are especially sufferers from alcoholic psychoses 
and epilepsy and congenital mental deficiencies (imbeciles and 
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idiots). Of the 30 patients suffering from alcoholpsychoses there were 

40.4% with alcoholic heredity (see page 47). 

KoLLER investigated the ascendency of a similar number (370) of 

healthy persons and patients. She found 76.8 % hereditary trans

missions with patients (for the whole material the hereditary transmis

sion was 78.2 %) and 59 % with healthy people. These are remark

ably high figures; perhaps among the healthy there are a number of 

special characters, psychopaths with hereditary transmission which 

should really be separated from the healthy. 

The 59 % hereditary transmission of healthy persons covers 28 % 
direct transmission; the 76.8% heredity of patients comprises 57 % 
direct heredity. The difference between healthy persons and patients 

in respect to the direct heredity is considerable ( 1 : 2). As to the 

direct heredity of the healthy persons, the percentage of the total of 

persons with hereditary transmission (218), of insane inheritance is 

10 % of nervous diseases 11 % and 14.2 % (31) of alcoholism. Con

cerning the direct heredity of patients, the percentage of hereditary 

insanity is 25 % for the total number of those with hereditary 

transmission (284) of nervous diseases 7.4 % and 19 % (54) of al

coholism. There were 45 cases of indirect inheritance. Of 370 healthy 

people there were 31 (8.3 %) with alcohol parental heredity and of an 

equally large number of patients there were 45 (12 %) which had 

the same form of inheritance. 
LEGRAIN ( 1895) found among 761 children of drinking parents 145 

times insanity i.e. 19 %-
ANTON ( 1 901) found with 5000 admittances at the psychiatrical and 

neurological clinic at Halle 460 times alcoholism of the parents i.e. in 

1 0 % of the cases. 
DIEM ( 1905) who made similar investigations to KoLLER's found 

with healthy men 64 % of the cases tobe of hereditary transmission 

(in the ascending line) and with women 69.5 %-

Through alcoholism of parents, mentally deficients are somewhat 

more taxed thari healthy persons. There are in KoLLER and DIEM's 

material lunatics with parental alcoholic heredity: men in 23.6 %, 

36.4% and 27.6% of 713, 748 and 595 cases respectively and women 

17.4 %, 28.0% and 17.9% of 734, 522 and 596 cases respectively. 

In DIEM's material the direct inheritance is of parental alcoholism 
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with healthy persans in 11.5% and with mental deficients in 13-· 

21 % of the cases. 
The method of investigation made by KoLLER ( 1895) and DIEM 

( 1905) is of special importance. They compared the her~ditary 
transmission of lunatics and of healthy persans and distinguished 
in the cases of inheritance the number from insanity, from psycho
pathy and from alcoholism. In this the high figures for healthy per
sons are marked and surprising. 

The investigations teach us that when making medical statistical 
investigations about parental alcoholism, we must always make 
control investigations with healthy people. With experimental in
vestigations this.has already become the custom. (See also page 77). 

TIGGES (1907, page 893) reports from German institutions 41.4% 
hereditary transmission, of which 8.3 % from alcoholism in the 
ascending line. 

GEELVINK ( 1907) found among I 00 female chronic alcoholics treat
ed in the Lunatic Asylum during the last four years, 12 imbeciles, 13 
with hysterics, 8 with epilepsy, 4 psychopaths and 3 women who 
became alcoholics in the climacteric, tagether 40% congenitally defi
cient persons. Among 800 male admittances during the same period 
with chronic alcoholism there were 32.2 % congenital deficients. 
Among the remaining female chronic alcoholics there were still 4 
with hereditary insanity and 9 times alcoholism of one of the 
parents. With the remaining 600 male alcoholics these figures were 
8.6 % and 4:6 %. The influence of environment is shown in the 
fact that 40 % of the female alcoholics as prostitutes, waitresses and 
public women were connected with the liquor trade through their 
profession. 

From this publication of GEELVINK's it again appears that the 
notion of hereditary transmission must be defined more sharply. 
There must be discrimination between heredity in respect to parents 
and that of other meinbers of family. Further congenital deficiency, 
imbecillity for instance is not simply hereditary transmission. In 
the case of epilepsy the use of alcohol by the patient hirnself has 
also been wrongly referred to as transmission. Other investigators 
also include bodily and nervaus stigmatism in the notion of here
ditary transmission (page 31). 

Further the investigations made by SICHEL ( 1910) in 1907 and 
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1908 of people voluntarily taken up in the Lunatic Asyl um at Frank
fort are important. Of 2523 patients there were 449 with alcoholic 
heredity (342 males and 107 females) i.e. in 17.7 % of the cases, 304 
times with nervous diseases, 335 times with insanity and 1440 times 
there was no such inheritance, or it was unknown. 

Of these figures there were some cases of persons having been 
admitted twice: the nurober of patients with hereditary antecedents 
of alcoholism, i.e. abuse of alcoholism by the parents (in 248 cases) or 
by close relatives (60 cases) amounted to 308 cases( 225 males and 83 
fe~ales). Among these patients there were especially chronic alcoho
lics ( 123), further sufferers from imbecility and idiocy (32), from 
hysterics (23), from epilepsy (47) and alcoholic psychoses (53, prin
cipally delirium tremens) and from other forms of insanity (62). 

The hereditary transmission hy alcoholism with the patients of the 
Lunatic Asylums refers namely to alcoholics and sufferers from the 
different alcoholic psychoses (in all 176 of 308 cases) and in a less 
degree persons suffering from other forms of insanity (62 of 308 
cases). In other material SICHEL found of 714 admittances 93 cases of 
parental alcoholism i.e. 13 %-

Finally I would point out the association of alcoholism of the 
parents and dementia praecox, which various writers refer to. SICHEL 
finds among patients with alcoholism in the ascending line 14.3 % 
suffering from dementia praecox. 

JELLIFFE (1911) e·.g. finds that three elements have been most 
marked in the ancestry of dementia praecox patients, viz. dementia 
praecox itself, alcohol and abnormal personality. Alcoholic parents 
have according to }ELLIFFE's experience, been mostly responsible for 
hebephrenics. 

BERZE points out that different cases of chronic alcoholism and 
alcoholic psychoses could be included as similar heredity with de
mentia praecox. Alcoholism is very often an accessory to dementia 
praecox and not seldom the expression of hebephrenics. 

In his extensive material on heredity of patients suffering from 
dementia praecox RüDIN finds ( 1916) in the group offamilies with 
sufferers from this psychosis, where one of the parents was addictecl 
to drink, the percentage of dementia praecox patients greater than 
in families where alcohol was not consumed by either of the parents. 
The same with HUTTER (1926). 
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RüniN's results would pointout that alcoholism of one of the par

ents favours the condition for dementia praecox. 

BERZE and J ELLIFFE see in alcoholism of one ofthe parents in those 

cases often the symptoms of an abnormal character even of demen

tia praecox, to which alcoholism in its turn has been attributed. In 

the instances named by J ELLIFFE ( 1911), alcoholism has been a symp

tom of severe neurasthenia or even dementia praecox at a more ad

vanced age, and to which it in its turn has contributed and establish

ed a vicious circle which has left its impress in heredity. 

PoLISCH ( 1927a) finds among 60 chronic alcoholics (not clelirium 

tremens) 64 % with abnormal dispositions. PouscH does not mean 

cases where psychosis arose later, but psychopaths (epileptoid-ir

ritable, over-sensitive, epilepsy, unbalanced). PouscH thinks that 

such psychopathical deficiency and not a psychotical disposition is 

the basis of chronic alcoholism ( contra STÖCKER). Therefore chronic 

alcoholics are not latent sufferers from clementia praecox. 

Of various nervous diseases, hereditary transmission through alco

holism of the parents is named. 
DEMME ( 1890) found in 61 cases of chorea minor 19 times alco

holism of the parents i.e. in 31 %· FRETS ( 1929) finds in five families 

suffering from RECKLINGHAUSEN's disease, several members of fam

ilies with alcoholism and with tuberculosis. 

In table 5 we see some examples of the percentage of alcoholic 

heredity of relatives, mostly the parents (see also page 61). 

6. Alcoholism and Abuse of Alcohol by the Parents 

The difference between heredity of use of alcohol and germ injury 

through use of alcohol of the parents is perhaps shown best, if we try 

to determine the significance of the occurrence of alcoholism in the 

ascendency of alcoholists. 
W e can imagine alcoholism i.e. the desire for drinking alcohulic 

beverages and for satisfying it to be hereditary. EsQUIROL ( 1838) 

already pointsout that the fatal disposition to drunkenness is some

times hereditary. There is sometimes, he says, a marked inclination 

which induces certain individuals to make an excessive use of fer

mented beverages. 

KROON ( 1924) reports on a case where the heredity of drunkenness 
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TABLE 5. ALCOHOLISM AMONG THE RELATIVES OF SUFFERERS FROM 
INSANITY 

a. Alcoholism in the ascendancy 

Author N. IN. ofcases I % 

KoLLER 1850 20.5 1 ) 

id. 30 2) 40.4 

id. 284 19 
ANTON 1901 5000 10 
KoLLER and DIEM I 905 713 3 ) 23.6 

id. 748 3 ) 36.4 
id. 595 3) 27.6 
id. 734 4) 17.4 
id. 522 4) 28.0 
id. 596 4) 17.9 

TIGGES 1 907 . 8.3 
SICHEL 1910 . 714 93 13 

id. 1910 2532 449 17.7 

b. Insanity in the descendancy of alcoholics 

Author. IN .of children\ N. of cases I % 

LEGRAIN 1890 ....... . l 761 I 145 I 19 

is quite clear. With members of this family intemperance is either 

very marked or is completely absent; there are no cases of moderate 
drinking. In this family members of the first generation, the male as 

well asthefemale were not at all given to drink. Several sons, thus 
belanging to the 2nd. generation are intemperate whilst the daugh
ters are wholly free of intemperance. Among the sons of these daugh
ters, thus in the 3rd generation, cases of intemperance again make 
their appearance, whilst the daughters do not show this characteristic. 
On the grounds of a thorough investigation of this family, which 

1) There are among them especially sufferers from alcoholpsychoses. 
2) Alcoholpsychoses. 3 ) Males. 4) Females. 
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comprises 140 members of which 16 drunkards, Prof. KROON comes 
to the conclusion that we have to do with a case of sex-limited hered
ity (MoRGAN, Woons). lntemperance would be dominant with the 
male and recessive with the female. 

We can imagine that the use of alcohol injures the germcells and 
that through this mentally and physically inferior individuals; epi
leptics, imbeciles, idiots, malformed and insane are born. That in this 
manner persons are born with the inclination for alcoholic beverages, 
is only conceivable in so far that mental deficients have a weak will. 
Different investigators (e.g. MINOR 191 0} pointsout the difficulty in 
getting an impression as to how the inclination to use some artifi
cially prepared chemical product or other can be inherited (cf. 
idiosyncrasy; p. 113}. 

EcHEVERRIA ( 1881, page 495) referring to histories of the descent 
of 115 individuals, who have exhibited symptoms of alcoholism, 
notices that the number of children amounts to 476 and that drink
ing instincts have manifested themselves in 205 of them. LEGRAIN 
( 1889) studied the admittances of alcoholics at Lunatic Asylums and 
found of 119 alcoholics, 63 times alcoholism in the ascendency, after 
correction he arrives at 63 cases of alcohol heredity out of I 02 in
dividuals, i.e. in two thirds of the cases. In 1895 he found with 215 
drinkers I 08 times alcoholism in the descendency i.e. in 49.% of the 
cases; or of 46 7 children there are 197 alcoholics i.e. 42 %. 

LANCERAUX finds with 813 admittances of alcoholists in the hos
pitals, 174 times alcoholic heredity i.e. 21 %. 

ANTON ( 190 I) finds with 460 cases of alcohol psychoses and neu
roses 250 times intemperance of the parents i.e. in 54 % of the cases. 
DODGE (cit. ANTON} finds with 379 drunkards in an asylum 180 
times alcoholic heredity (47 %). SoLLIER (cit. ANTON} finds in 350 
families with chronic alcoholism 40 % hereditary transmission and 
of this 106 cases of parental alcoholism i.e. 30 %. Prof. HITZIG says 
ANTON, on the basis of his clinical experience, was of the opinion 
that the children of alcoholics were more disposed towards nervous 
diseases than the children of nervous and mentally deficient parents 
(page 44}. HEYMANS and WIERSMA (1906} as a result of their in
vestigations of the heredity of a great number of characteristics, 
including intemperance, are of the opinion that these characters are 
more or less subject to heredity. SICHEL ( 191 0) finds among 2532 

Frets, Alcohol 4 
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patients, 822 cases of alcoholism. Of these 822 cases there are 224 
instances of hereditary transmission through potatorium of parents 
or close relations i.e. 27 % of the cases. PrLcz (cit. V. WLASSAK 1929) 
finds in 60.9 % of the cases of alcoholism, parental alcoholism. 

RYBAKOW ( 1906) investigated the material of the polyclinic of the 
Psychiatrical Clinic in Moscow. He questioned in all 600 alcoholics 
who applied for medical advice, about the question alcoholism and 
,nervous diseases .of parents, grandparents, brothers and sisters and 
uncles and aunts. Alcoholism in the ascendency is found by RYBA
KOW in 87% of the cases; 21% of the cases exhibited nervous and 
mental diseases among near relations. RYKABOW concludes that al
coholics just as other morbid persons are strongly disposed to bring 
similar children into the world. To become a drinker, say RYBAKOW 
and others, one must be in the first place born as such. With the very 
great percentage of the hereditary transmission in RYBAKow's 
material one must also bear in mind the influence of environment 
(page 73). 

Alcoholism of the parents (the father) is found in alcoholics in a 
very high percentage by MINOR ( 1911) and PREISIG and AMADIAN 
(1918). MINOR investigated the heredity and the conditions of life of 
the patients (total9760) while attending a polyetinie for alcoholism in 
Moscow. For the year 1907 he finds that in 88% of the 9760 cases, 
many relatives, members of the families of alcoholics were also al
coholics. Of 1812 alcoholics there were 1378 intemperate fathers, 
1414 brothers and 1186 uncles on the father's side, 385 on the grand
fathers side etc. Afterthese investigations, the result of which struck 
MrNOR very forcibly, he made other investigations for 1908. Of 158 
patients there are 113 alcoholic brothers, 103 fathers, 58 uncles on 
the fathers side, 55 on the mothers side, etc. MrNOR who knows the 
profession and resi~ence of his patients, refers to the great influence 
of environment (maladie des camarades, F:ER:E). 

Conforming findings were reported by PREISIG and AMADIAN 
( 1918) pupils of MAHAIM of the Asyl um at Cery in Lausanne. They 
observed 100 cured alcoholics from the material of the Blue Cross 
Society in Switzerland. The duration for the abuse of alcohol was 
four years at least, the mean duration 15.5 years. The period of 
abstinence was at least 5 years, the mean duration 19 years and was 
on an average at the ages of 22-37 years. Most of the patients drank 
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land wine, at least I Litre per day. Others more .(15 individuals 5 
litres, some 6-10 litres). The average age when abusive drinkingwas 
commenced was 23 years. The authors examined their own material, 
the persans and the conditions of living. The physical value of the 
persans examined was good in their youth, 80 % were fit for military 
service. Also in later years there was no indication of abnormal 

morbidity. All these people, especially those who were past sixty 
were strong and well preserved for their age. V ery few psychical 
deviations were noticeable. 

PREISIG and AMADIAN find for all their I 00 cases, hereditary trans
mission, of which there is direct heredity in 86 cases. In 65 cases the 
heredity is alcoholism (65 %), in 14 cases abnormalities of character, 
'in 4 cases insanity and 8 times suicide. There was direct heredity 
from fathers side in 80 cases, from mothers side in 6 cases and there 
were three cases of collateral heredity (brothers and sisters). The 
heredity on fathers side (80 cases) was for instance 62 times alcohol
ism. Theseare very high figures. Alcoholism as direct heredity with 
normal individuals is found by DIEM in 11.5 %, of the cases, with 
insane people in 21-25% of the cases. 

PREISIG and AMADIAN do report, it is true, on the descendancy of 
the cured alcoholics, but as they did not examine the descendents 
personally, · these data do not come into consideration for them for 
forming an opinion. This is certainly a great pity, as observations of 
the children of the cured alcoholics among whom there would be 
many adults would just be of great importance. 

STUCHLIK ( 1915) finds among 50 children of married alcoholics 
only 4 (8 %) alcoholics (or suffering from another disease). 

MALEIKA ( 1926) finds in the ascendency of the sufferers from al
coholism which made its appearance again after the great war 22 % 
hereditary transmission, mostly in the form of alcohol abuse of father. 
OSTMANN ( 1927) likewise finds in the ascendancy of sufferers from 
alcohol psychoses (576 men and 59 warnen) in the Lunatic Asylum in 
Schleswig in the years 1899-1926, 22% hereditary transmission 

through alcoholism of parents or grandparents. KüNZLER (1930), 
see tab. 6. 

PouscH (1927a) finds that nearly half of the fathers (33 of 69) of 
sufferers from delirium tremens made an abusive use of alcohol. 
PouscH sees here especially the influence of environment (page 73). 
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TABLE 6. ALCOHOLISM AMONG THE RELATIVES OF ALCOHOLICS 

Author N. IN. of cases I % 

LEGRAIN 1895 119 63 60 
LANCERAUX . 813 174 21 
ANTON (1901) 460 1) 250 54 
DODGE ( cit. ANTON) 379 180 47 
SOLLIER (-) 350 106 30 
SICHEL 1910 . . 822 224 27 

RYBAKOW 1906 600 87 

MINOR ( 1911) 9760 88 

RosENBERG 1914 . 45 

PREISIG and AMADIAN ( 1918) 100 65 
ÜSTMANN ( 1927) 635 1) 22 
POLISCH ( 1927) . 69 33 so 
POLISCH ( 1927). 33 2) so 
KüNZLER (1930) 303 114 38 

b. Alcoholics in the descendancy of alcoholics 

Author N. of N. of N. of alcoh., % alcoholics children children 

ECHEVERRIA 1881 115 476 205 43 
LEGRAIN 1895 . 215 467 197 42 
STUCHLIK 1915 so 4 8 
PouscH 1927 58 123 1 0.8 

Among the drinking fathers there are two cases of delirium tremens; 

with 22 brothers and sisters addicted to alcohol (total304) there was 

one case of delirium tremens. More than half of 33 female sufferers 

from delirium had fathers or mothers who drank. Other forms of 

hereditary transmission are not to be found in PoLISCH's material. 

') Alcoholic psychoses. ') Females. 



ALCOHOLISM AND ABUSE OF ALCOHOL BYTHE PARENTS 53 

He has excluded the cases of feeblemindedness in the ascendancy 
(page 70). 

OsTMANN ( 1927, page 250) finds of 40 sufferers from delirium 

only four without any hereditary transmission. Of these 4 patients 

one was suffering from chronic lead poisoning, one had undergone a 

trauma, a third one was physically very weak and a fourth was 

physically ill. Of hereditary transmissiop. OsTMANN mentions 56 times 

alcoholism of the father, once of the family, once of the grandtather 

and once of the brothers and sisters; once the father was insane, 

three times the mother, 4 times the father was suffering from nerv
aus disease or had an abnormal character, there are 6 times here
ditary transmission without further details, two illegitimate children, 
2 imbeciles, 4 persons with numerous signs of bodily degeneration. 
One sees that OSTMANN takes a broad view of hereditary transmis
sion (p. 31). 

The investigations of OsTMANN and PoLISCH cannot be compared. 
PoLISCH works on selective material; he chose cases without hered
itary transmission in order to trace the nett significance of parental 

alcoholism in the descendency (page 73). NÄCKE (1912) is of the 

opinion that with delirium tremens there is nearly always predisposi

tion. DEMME ( 1889) likewise thinks so. 
Boss ( 1929) among 1057 (909 males, 456 females) admittances of 

alcohol patients in the mental hospital in Zurich in the years 1910 to 
1927, among the alcoholics, who besides, before their inebriation, 

showed some mental defect and who almost without exception had 
some psychopaths and insanes in their ascendancy, in 45 % of the 

cases, finds that the father was an alcoholic. 
He finds the same percentage for alcoholics only. 
He also finds the same percentages with alcoholics alone and com

plicated alcoholics for the alcoholism of other relatives (brothers, 

mother and sisters). This is a remarkable result, which points to the 

significance of alcoholism as an influence of environment rather than 

of heredity. In so far as alcoholism belongs to the characteristics 
of the "famille neuropathique" we shall expect to find alcoholism 

ofteuer in the ascendancy of psychopaths than in those of healthy 

people. 
Boss finds among alcoholics in the alcohol trade a smaller number 

of psychopaths and persans with hereditary transmission than in 
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the rest of bis material (p. 72); the proportion is I : 3. 95 married 
alcoholics in the alcohol trade whose wives were not heavy drinkers, 
have 233 children. The first five years 196 children survived (see 
tab. 2). Allthese children are physically and mentally sound except 
those in two families. In one family of three children all three are 
physically backward, but mentally so und; in a second family there 
are three healthy children and one epileptic child. Boss remarks that 
for further understanding family investigations are necessary. From 
the material of the consultation bureau for alcoholism he has taken 4 
families where there is much alcoholism in the ascendancy, but no 

other form of mental infe-

I 

1I 

• o.k riority. In these families 
1.1 14J... there is no increasing infe

riority among the children 
and grandchildren (p. 64). 

Ili 

IV 

V 

FrG. 2. Pedigree (Ped. E, from Boss, 1929) 
The children V I and V 2 are in a rather 
good condition, V 2 is bodily weak and 
nervous. In four generations the father 
was an alcoholic. There is very little 

known of other parents. 

The children, however, are 
often still young and the 
families are very insuffi
ciently known; moreover 
the data are for the greater 
part procured by la ymen. 

In table 6 we see again 
very divergent figures . 
With normal individuals 
DIEM finds in 11.5 % of 
the cases alcoholism as 
direct heredity. 

If we compare the tables 
3-6 about the occurrence of alcoholism in the ascendancy of suffe
rers from epilepsy, imbecility, idiocy, insanity and alcoholism 
and about the occurrence of these diseases in the descendancy 
of alcoholics, we cannot determine either which of the diseases 
is more frequent with parental alcoholism, owing to the divergent 
percentages in every list. The percentages for imbecility and 
idiocy are somewhat higher than for epilepsy and insanity. The 
figures for alcoholism are the highest because tradition is of impor
tance here. 

When judging these results we must take into consideration how 
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often imbecility and idiocy, epilepsy and insanity occur in the 
as- and descendancy of normal people. 

7. Tuberculosis 

The association of alcoholism of the parents with tuberculosis in 
the children is very complex. 

If as a consequence of the abuse of alcohol by the father a reduc
tion of the income of the family is brought about, the general con
ditions of life, feeding and living become worse, and by this the 
disposition of the children for tuberculosis becomes enhanced. 

Furthermore the father who drinks is more exposed to infection 
with tuberculosis through frequenting public houses (la phthisie se 
prend sur le zinc, HAYEM) and the children in their turn are exposed 
to the danger of contagion. Chronic alcoholism of the father has also 
an injurious effect on all organs of the body, also on the germ-cells 
(blastophthory), so that weak children with also reduced power of 
resistance against tuberculosis are born. Children of alcoholic parents 
contract tuberculosis more readily than children of temperate 
parents (tab. 7 page 56). These are phaenotypical phenomena. 

Many experiments have been made from which it has been proved 
that the use of alcohol reduced the resisting power against infection 
(KERN, 1910). 

Further tuberculosis, besides alcoholism and other defects, are 
considered as a component of the "famille neuropathique" (FERE, 
RIETEMA 1904). For so far as this connection exists, tuberculosis in 
the children is genotypically defined. Finally, with regard to the 
descendancy of tuberculous patients, the toxin of the tuberculous 
bacil is a germ poison (page I) and for this reason children of suf
ferers from tuberculosis will have a lesser resistance in very many 
respects, thus also against the inclination to use alcohol. In the 
descendancy of tuberculosis patients one can on these grounds ex
pect more alcoholics. 

LEGRAIN (1895) found among 814 children of potators 55 times 
tuberculosis i.e. 6.77 %-

IMBAULT ( 190 I cit. STOCKARD) found tuberculosis to be about as 
common among children of alcoholic parents as among those of 
uberculous parents. 
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RoSENBERG ( 1913) found an unfavourable influence of parental 

alcoholism on the tuberculosis in the children and a still worse 

influence from the alcohol itself. 

From table 7 we see the significance of parental alcoholism for 

tuberculosis in the children. 

TABLE 7. (After G. VON BUNGE) 
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Notregular 1) . 430 4.9 11.6 2.6 9.3 

regular but not much 2) 480 5.8 11.7 3.1 14.3 

steady drinker 3) 231 7.4 21.7 4.3 22.2 

heavy drinker 167 12.6 29.3 4.8 27.5 

8. The capacity of the mother to feed her child 

In different publications since 1899 VoN BuNGE deals with the 

results of his investigations about the ability of the mother to feed 

her children. He finds that the ability to do so is on the decrease and 

indicates as the cause the use of alcohol by the parents. In the course 

of 10 years VoN BuNGE sent out to the doctors lists of questions and 

found that of 2401 cases, 883 mothers were able to give their children 

the breast, and 1518 were not able to do so, Of the latter number 450 

women were not able to feed their children although their respective 

mothers had been able to do so. 

VoN BuNGE investigated the occurrence of tuberculosis, insanity 

and nervous disease, caries and alcoholism (tab. 7). 

In the group of 450 women, who could not feed their children 

1) Drinks occasionally. 

') Daily consumption less than 2 L. beer or less than 1 L. wine or a here

with corresponding quantity of other alcoholic drinks. 

') daily consumption 2 L. beer or one L. wine or more. 
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themselves, although their own mothers had been able to do so, voN 
BuNGE finds that in 40 % of 338 cases the father was potator (in the 
sense of hard abusive drinking) andin 33% was a hard drinker. In 
the group for women, where both mother and daughter had been 
able to feed their children, the father in 1.8 % of 605 cases was a 
potator andin 6.8% a hard drinker. In the group of 545 women, 
where mother and daughter both were unable to feed their children, 
these percentages were 14.6 and 14.3. 

It would appear that in the first group where the mother was and 
the daughter was not able to feed the children that the abuse of 
alcohol by the father is highly significant. In the 3rd group where 
both mother and daughter were unable to feed heredity plays apart. 
In these families there is also more insanity and ner'vous disease and 
more tuberculosis. 

AGNES BLUHM ( 1908) finds among 39 daughters of alcoholics only 
14, thus 36 %, who could not feed their children. V. WLASSAK (1929) 
pointsout thatthe materialissmall and there is an absence of con
trol observations so that it therefore cannot be taken as a contra
diction of the results of V. BuNGE. 

1t is of importance to note also, and to which BLUHM refers to 
herself, that BLUHM investigated the descendancy of alcoholics in 
respect to the feeding capacity of daughters, whilst V. BuNGE in
vestigated the ascendancy of mothers not feeding their children 
(page 35; also p. 72). 

9. Parental Alcoholism and Crime 

DuGDALE (1877) in his studies of criminals finds that 42.5% of 
the total nurober of criminals are of intemperate families while 39 % 
are habitual drunkards. For DuGDALE it is more than probable that 
the common causes of both crime and intemperance are notably 
sexual excess and insane ancestry. BAER, giving figures for the 
prisoners in Germany, states that 24% are suffering from the hered
itary effects of parental alcoholism. These criminals were at the 
time that they committed the crime occasional drinkers or alcoho
lics. (BAER, p. 48). 

From the report of ANTON ( 190 I) I cite that BENDA finds with 500 
criminals hereditary transmission of parental alcoholism in 30% of 
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the cases, MARRO 46 % with 507 criminals and TA WNOWSKA 54 % of 
the cases with ISO prostitutes. 

JöRGER (1905) finds in the Zero family among 240 adults, 20 cri
minals. Crime is not very prominent here. See also LEGRAIN (page 68) 

Of 199 criminals observed by HARTMANN ( 1905) in the prison at 
Zürich there are 35.2% with alcoholic heredity and 32.7% criminal 
heredity. These figures according to another calculation are 29.6 and 
19 .I %. DIEM found for healthy persons, comparable with the last 
named figures, 17.7% and 10.4 o/o. With criminalsthereistherefore 
a considerably higher alcoholic transmission than with healthy per
sons. Parental alcoholism is in the case of crimirials one of the most 
important hereditary influences. The direct heredity (i.e. through 
parents) amounted to 26.1 % with these 199 criminals (23.1 % 
through the fathers) .Of the 199 criminals themselves there were 63 
or 29.4 % alcoholics. Among the habitual criminals there are roughly 
twice as many drinkers as among occasional criminals. The former 
have also almost twice as large an alcohol heredity and two and a 
half times direct heredity. Of the criminals with alcohol heredity a 
much greater number are alcoholics themselves than of criminals, 
who have no alcoholic antecedents or who have some other heredit
ary influence. BAER (cit. HARTMANN) finds with 17.418 Prussian 
prisoners 22.5% with direct alcohol heredity and with 4087 Bava
rian 34.6%. The percentages found by other authors are among 
others 16.1 %, 25 %, 30 %, 46 %, 69 %· 

HARTMANN has made investigations with 214 criminals from the 
day of their birth i.e. about the sign~ficance of acute alcoholism of 
the progenitors similar to those made by BEZZOLA for feebleminded 
persons (page 59) and finds his results confirmed. (cf. also V. WLAs
SAK, 1929). 

I 0. Acute Parental Alcoholism 

Wehaveseen that alcohol consumed by man is taken up into the 
blood and the tissues (page 3) and if we therefore trace the phenom
ena of the use of alcohol to the quantity of alcohol in the blood, we 
can imagine that an acute and serious alcoholic intoxication (drunk
enness) during coitus leads to a defective new individual, either an 
imbecile, idiot or an epileptic. 
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There are some reports of observations of defective children 
whose parents admitted drunkenness during copulation (ESQUIROL, 

F:ER:E 1884, 1890, A. VorsrN 1883, DEJ:ERINE 1886, TouwusE 1896 

and BouRNEVILLE). Of the present standpoint regarding heredity, one 

would like to know the genotype of the parents (tlms the occurrence 

of diseases, epilepsy, insanity, imbecillity in the ascendancy). The 

drunken father may also be a chronic alcoholic (0. BINSWANGER 

1899). 
Woons ( 1913) reports on children, conceived during drunkenness 

of the father and who became epileptic; the fathers were usually 
nondrinking persons and all the other children were healthy (p. 28). 

E. MüLLER (1910) reports similar cases. 
BEZZOLA ( 190 I) investigated with the aid of statistics the signific

ance of acute parental alcoholism for the occurrence of feeblemind
edness in children. His material was 8196 cases of imbecillity and 
idiocy occurring according to the official census of 1897 for children 
in the canton Berne, born between 1880 and 1890. 

BEZZOLA fixed the number of births, in each month of the year of 
these feebleminded children and compared this wi~h the number of 
children of the general birth statistics and he then found that with 

months of heavy drinking among the population, carueval time, 

vintagging, are corresponding months in which in general fewer 
children were born, yet there were more feebleminded individuals 

among these than in other months. The differences arenot very great 

and there are still other influences. It is clear that it is difficult to 

conclude from these data that there is some connection here be

tween the drunkenness of conception and the imbecility of the 

children. Of the statisticians PEARSON ( 191 0) sharply criticized such 

a conclusion. MüLLER ( 191 0) made similar investigations in respect 
to epilepsy. The material he had at his disposal was small, namely 

847 cases. He also arrived at a result that in such times when alcohol 
is principally consumed the production of abnormal children occurs. 

Similar investigations were also made by HARTMANN ( 1905) with a 
small number of 214 criminals, with the !'ame results (p. 58). 

N ÄCKE ( 1908, 1912) pointed out the difficulties to obtain anything 

definite on this point (lit.). HoPPE ( 191 0) admits these difficulties 

yet he describes in a historic review the great value of the proofs. 0. 

HERTWIG ( 1913) considers it very im probable that acute alcoholism 
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would give rise to the said deviations; he is, however, convinced 
that chronic alcoholism has an injurious effect on posterity. 

11. Family Investigations 

Just as besides or above the statistical treatment of a subject 
much importance is attached for medical consideration to a detailed 
account of individual cases, so in thc treatises on alcohol detailed 
information of well observed families or groups of population is of 
great value. 

J ÖRGER ( 1905), the Physician in chief of a Hospital for Mental 
Diseases in Switzerland, describes the Zero family, of which he bim
self knew three generations. Of the 31 0 persons in 5 generations and 
during more than a century, records are given. Vagabondism, al
coholism, crime, immorality, feeblemindedness and insanity are 
the features of this family, alcoholism being predominant. 

The injurious effect of the use of alcohol by the parents, as a germ 
poison is tobe clearly seen in the family, says jöRGER. In a family of 
which both parents are drinkers, the progeny is exceptionally bad. 
There is hereditary inferiority in the family and the outward cir
cumstances arealso unfavourable, yet the alcoholics have the worst 
progeny. On the other hand all improvements in the family are ac
companied by a lesser use of alcohol. ]ÖRGER also described the 
Markus family. 

Investigations made by DuGDALE (1875) in the juKE family in 
which are many criminals arealso very well known (page 57}. 

RosENBERG (1914} went through the family records of 100 fam
ilies of a small village in the 19th century ("die Amberger"). He 
finds the average age of drinkers lower than with moderate drinking 
people. The infantile mortality up to the age of 20 years is greater 
with children of heavy drinkers than with moderate drinkers. 
Among the children of moderates there are fewer drinkers than among 
those of drinkers. Here, therefore, is clearly a question of heredity. 
Of the population of this village observed by RoSENBERG, 45 % cer
tainly emanate from drinkers, while of the adult men only 30 % 
descend from drinkers. The results are exceptionally bad where the 
father and mother both drink. The influence on the children is strang
er if the mother drinks than if the father drinks. PEARSON who also 
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finds this, thinks he can ascribe this to neglect where the mother 
drinks. RosENBERG says that the decided impression one gets when 
studying the tables of families, that a number offamilies are decli
ning rapidly, unfortunately cannot be expressed in figures. Alcohol
ism occurs in certain families. 31 of the I 03 families described by 
RosENBERG include: 

41 % of all persons, 
40 % of all males above 20 years 
80 % of all drinkers 
56 % of all minors (large families) 
56 % of all those supported 
65% of the whole amount of support 
63 % of all feebleminded 
46 % of all sufferers from tuberculosis and 
37 % of all psychoses. 

H. LUNDBORG (1914) now director of the State Institution for 
Heredity Research in Uppsala, has for many years been occupied 
with the population of a certain district in Sweden; he lived there· 
from 1908-1912 and utilised all his time for studying the families. In 
his large book he describes the history of a farmer's family covering a 
century and a half; it covers 2200 persons, 377 families with 1909 
children. He compares the data about these families with those of 
the whole Swedish population. In the larger family many cases of 
feeblemindedness, idiocy, insanity, psychoses, epilepsy are found. 
Also cases of alcoholism. Here, again, we are dealing with a family 
with its own constitution so that the conclusions may therefore not 
be generalised. (see also page 65). 

In one group of the material studied there are 37 families where 
more or less serious alcoholism of one or both parents occurred (table 
8). Further there was with these families no hereditary transmission. 
The families where alcoholism made its appearance after the birth 
of the children have not been included. The number of births in the 
group where parents are alcoholics is great, also the infantile death 
rate is great. In group I, where the parents are without hereditary 
transmission there are 15.5 % feebleminded persons, in the group III 
beforementioned, where one or both parents are alcoholic, there are 
39.5 % (see table). Among these are, besides the insane, especially 
alcoliolics and criminals. The number of healthy persons above 15 
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years is smaller than in any other group, viz. 44.5 %. Group I with

out hereditary transmission has the maximum number, being 70.3% 
Cases of severe mental deficiency appear most in group III, in. 12.2% 

of the cases; in group I in 1.4 % of the cases. LU ND BORG formulates 

his opinion in this manner (page 493). It is to be regretted that we 

have so far only an insufficient knowledge of the germ injurious fac

tors. This is true, but in my opinion it is at least very probable that 

alcohol plays an important par:t in respect to the creation of patho

logical mutations (defects) with human beings and I believe that in 

degenerate families this may arise more easily than in healthy ones. 

We must admit the great value of these investigations, because 

LUNDBORG studied his material for many years personally. 

Qf the family No. 136, described by the psychiatrist ScHWEIG

HÖFER in 1926, the abuse of strong drink is specially characterised. 

The observation covered 7 generations. The writer concerned hirnself 

with this family for 30 years, examined and treated a large number 

of the members of the family personally. It is not possible for the 

writer to discriminate in this family between the influence of environ

ment and predisposition. In every generation there are several 

potators; there is some influence of environment through profession 

(innkeepers). Degeneration in the sense of progressive inferiority in 

the successive generationswas not found by ScHWEIGHÖFER. Besides 

cases of alcoholic psychoses, also dementia praecox and manic

depressive psychosis occur. Of the children of inebriates neither the 

occurrence of epilepsy nor of feeblemindedness is mentioned. Most of 

the inebriates among the members of the family are cyclothym. 

LöwENSTEIN ( 1928) reports of a pedigree which cornprises more 

than 2300 persons and which covers 8 generations. In this family 

there were 42 sufferers from dementia praecox, 14 from different 

psychoses, 7 from dementia senilis, I from general paralysis and 1 

from maniac depressi ve psychosis, further there were I 0 I psycho

paths, 68 drinkers and II criminals; a remarkable fact being that 

there were no cases of epilepsy. The condition of the progeny is un

favourable. 
We must take it, in respect to the result of these few family in

vestigations, that with different families, the susceptibility for the 

injurous effects of alcohol varies. There are some alcohol proof 

persons (cf. page 77). Secondly, so far there are very few cases of 
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epilepsy in the families of alcoholics. These results are preliminary 

and coincide with some results named in the statistics already dis

cussed (p. 35). 
The family investigations also prove in cases of parental alcohol

ism, the importance of disposition or heredity, of germ injuries and of 

environment and tradition. 
LUNDBORG is of the opinion that the significance of germ injury 

can be established. Inanumber offamilies in his large material, the 

only hereditary influence is alcoholism of the parents. 

RoSENBERG got the impression that the many drinking families 

observed by him in his material, show a decline in the successive gen

erations. JöRGER finds that the alcoholics in the families observed 

by him have the worst offspring and that where the abuse of alcohol 

is stopped there is a rapid improvement Finally ScHWEIGHÖFER did 

not find any degeneration in his family 136. 

Family investigations will best go to show the importance of 

alcoholi=m. 

12. The Influence of Parental Abuse of Alcohol in the 

Successive Generations 

Under the name degeneration MüREL refers to "all the different 

unhealthy persons which appear to me to depart from a normal 

type which in itself contains the conditions indispensible for the con

tinuation of the progress of the species." And the morbid changes in 

the successive generationsareprogressive: "the offspring of degener

ates present types of progressive degeneration". Some of the degener

ates show sterility and are therefore incapable of transmitting this 

type of degeneracy. Among the different causes of degeneration al

cohol plays a great role. Many French writers accept the opinion of 

MoREL. Of the older English writers E. DARWIN also reports on the 

effect of alcoholism of the parents on succeeding generations. (See for 

lit. DEMME 1890). The early appearance in children of some abnor

mality of the parents (anteposition) is also considered as a sign of 

progressive degeneration (EsQUIROL). 

As to the progressiveness of degeneration as a result of alcoholism, 

this has not been established in statistics and it will also be very 

difficult. 
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LEGRAIN ( 1895) finds in the second generation of bis material 
more serious changes than in the first. He has the data of 98 alcoholic 
families at bis disposal covering two generations and finds deviations 
294 times, through alcoholism in the ascendancy. He especially finds 
imbecility and idiocy (in 54 families). In 42 of 96 families there are 
children which had convulsions and in 40 of 96 families epilepsy 
exists. In all cases, with the exception of eight, where thesickpersons 
became adults, alcoholism has been established. Of 33 families cases 
of insanity are reported in 23 families. Seven families were observed 
covering three generations. The third generation comprises 17 chil
dren, all feebleminded (imbeciles, idiots), 2 are epileptic and 2 hys
terical). 

RosENBERG's (1914) opinion, that with drinkers and their off
spring in contradistinction to sober people an inferiority of body, 
mind, morality and of social standing appears, I have already men
tioned (page 61 "die Amberger im 19. Jahrhundert"). RoSENBERG 
from bis material cannot reply to the question as to whether the be
ginning of the degeneration first appears as a result of alcoholism. In 
the KALLIKAK family which GoDDARD ( 1912) investigated over 6 
generations and where very much degeneration, imbecillity and 
crime was found, there is no clear progressivity of degeneration, nor 
in the Jukes family (comp. page 66). 

LUNDBORG ( 1914) has tried to form an opinion for bis extensive 
material as to the progressivity of degeneration. LUNDBORG as stat
ed before, lived from 1908 till 1912 among a peasant population and 
from bis experience with those alive and from annotations, which are 
tobe found in the well kept population statistics of Sweden, he comp
iled a history covering a period of two centuries and a pedigree of one 
family in seven generations. The ancestor was born in 1721. Till1909 
the pedigree comprised 377 families, in all 2232 persons. There are 
132 i.e. 35 percent consanguinous marriages, which is very high. The 
population of the province Blekinge, where this family lives, compar
ed with the other parts of Sweden, is b"!-ckward and has for ages been 
characterised by bad qualities. What do the data of this pedigree 
say now about degeneration i.e. in respect to progressive inferiority? 
Whilst the foretather held a very high position in sociallife, there is a 
progressive social decline in the succeeding generations. From the 
first to the fifth generation there was a very strong increase of the 

~~~~ 5 
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stock; afterwards in the sixth and seventh generation the increase is 
less (through facultative sterility). The death rate in the family is not 
greater than in the kingdom. Of the different diseases, tuberculosis 

occurs in 4.1 % of the members of the family. Psychical inferiority is 
present to the extent of 9.5 %; insanity in 2.28 %- In this race the 
percentage for insanity is greater than in the province Blekinge. 
Moral and social inferiority is shown in 15.2 % of the total number 
observed, and besides this there are 12.1 % chronic alcoholics. From 
other groups in the material also it is indicated that the number of 
feebleminded in the family is very high. Of the children one fourth 

of the total died before reaching the fifth year and one fourth are 
mentally deficient and one tenth of the total are highly deficient. 

From this extensive material LU ND BORG has endeavoured to deter
mine whether the deficiency increases. This is, however, not shown 
by the investigations and the material still falls short of the mark. In 
the generations I, II and VII the numbers are too small andin the 
generations V and VI there are many persons still too young. There 
are only the 3rd and 4th generations left (with 140 and 462 individ

uals) both of which are closed. We see from LUNDBORG's tablethat 
the number of deficient persons from these two generations practi

cally correspond with each other. The number of generations even in 
this material is too small to determine in this manner if the degener
ation increases or decreases in successive generations. It is therefore 
necessary to pursue such investigations from time to time after a 
number of years. LUNDBORG also thinks that this will be done. 

The conception among medical men that the abuse of alcohol by 
the parents has a progressive influence on successive generations, is 
founded more on the observation of individual cases than on m
vestigations instituted about this question. 

13. The Progeny of Alcoholics 

With the investigations of the significance of parental alcoholism 

we have pursued systematically the records of ancestors of sufferers 
from different diseases as to the occurrence of alcoholism and thereby 
have also mentioned the progeny of alcoholics. N ow we should like to 
discuss here especially some investigations about the offspring of 
alcoholics i.e. the descending line. DuGDALE ( 1877) describes in "the 
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Jukes" the offspring of a drinker and vagabond in six or seven gener
ations. Among 709 descendants there were 77 or I 0. 9 % criminals 
and I 42 or 20 % received help. Prostitution was very extensive 
(50 %). Wehave here before us a description of the conditions of life 
of persans from a certain social circle (crime, alcoholism, prostitu
tion, poverty and vagabondism). 

MARTIN ( 1879) did not make investigations about the offspring of 
alcoholics, although it might appear so from the title of his publi
cation.MARTIN ( 1879) described with epileptic patients the occurrence 
of parental alcoholism and then investigated in 60 such families, the 
conditions of life of the brothers and sisters. He also investigated the 
causes of death of the parents and grandparents (cf. page 19). 

EcHEVERRIA (1881) referring to histories of the descent of 115 in
dividuals, 68 males ahd 47 females, who have exhibited symptoms 
of alcoholism appearing in various forms, notices that the number of 
children in the respective families is 476, there being 282 males and 
194 females. Of this total 

23 were stillborn (5 % cf. p. 15) 
I 07 died from convulsions in infancy (22.5 %) 
37 died from other maladies 
96 are epileptic (20 %) 
13 are congenital idiots (2. 7 %) 
19 are psychotic 
61 show nervaus diseases 
19 are scrofulous and crippled 

and 79 adults between the ages of 20 and 47 are healthy. Drinking 
instincts have manifested themselves in 205 cases of the above de
scendants (43%), 28 of whom correspond to the healthy category (cf. 
page 49). 

DEMME (1890) finds in 10 families with hereditary antecendants of 
alcoholism of one parent or both parents and moreover sometimes 
from former generations, a total of 57 children. In the first month 25 
children died i.e. 44 % from weakness or convulsions, 6 children were 
idiots thus IO %, 5 children showed symptoms of stunted growth, 
thus 8.7 %, 5 suffered from epilepsy since time of puberty, 5 children 
had malformations hydrocephalus, clubfeet and harelip. Of the 57 
children from these drinking families there were onl y I 0 i. e. I 7. 5 % 
normal physically and mentally strong. 
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DEMME made a parallel investigation with children of temperate 
families. There were 61 children. F our children died in the first few 
months from weakness and gastro-enteritis without convulsions, 2 
children were feebleminded, 2 children suffered from chorea minor, 
one child had a harelip and another spina bifida, SO children i.e. 82% 
were normally disposed. The figures in the temperate group are more 
favourable than in the alcohol group. Of all these families one would 
like to know as exactly as possible the genotype that is to say the he
reditary constitution. DEMME gives some information in this respect. 

In one of the drinking famillies there was a case of suicide of the mo
ther and of the brother of the drinking father. In another case two 
brothers of the father were suffering from epilepsy. In a third family 

one of the brothers of the father was an alcoholic and died from 
delirium tremens. In a fourth family with three idiot children the 
brother of the father suffered from imbecility and epilepsy. 

With regard to the ascendency of the ten sober families, DEMME 

states that in one family the grandfather became psychotic at the 
age of 52 and died of pneumonia the same year. In a second of these 
families a brother of the father committed suicide in an attack of 
depression. 

LEGRAIN (1895) studied the offspring of alcoholics and his field 
covered 215 personal observations of drinkers. In all the 215 cases he 

had records of the first generation at his disposal, in 98 cases also of 
the 2nd generation and in 7 cases of the 3rd generation. The 21 S 
drinkers in all forms showed moreover also other pathological 
phenomena. The 21 5 families comprised 508 individuals, in all of 
whom LEGRAIN reports physical and psychical deficiences. In 168 of 
the 215 families there were degenerative signs (nervousness, unba
lance, feeblemindedness, imbecility, idiocy, immorality, crime); 
nervousness is reported by LEGRAIN 63 times, debility 88 times, 
moral deviations 32 times, serious criminals 13 times. Of the physical 

deviations (stigmata) LEGRAIN reports misformed skulls, asymme
tries, dental malformations, deafness, paralysis and pathological 

spinal curvature; these he found in 29 families. LEGRAIN mentions 
the total number of children in hismaterial which sh,owed the difer
ent divergencies (cf. the different chapters about epilepsy, feeblem
indedness, etc. 

SICHEL ( 191 0) observed the offspring of 130 of the 308 patients for 
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whom alcoholism of the parents had been established, being of 2532 
patients received in the years !907 and 1908 at the Asylum at 
Frankfort on Main (cf. page 45). These children are therefore the 
grandchildren of alcoholics. Moreover there is a frequency of alco
holism among their parents (cf. p. 49). Of the 130 married patients 
there were 22 childless marriages (also no miscarriages), of I 0 others 
no records were available. Of the 98 remaining patients, 205 children 
were reported as healthy, of 118 children nothing is known; there 
were 52 times miscarriages 20 children were stillborn, 75 died shortly 
after birth, 21 died from convulsions and 32 from infectious diseases. 
A total number of 200 children therefore died before, at birth or 
shortly after. Among the survivors we already named the 205 
healthy children and the 118 children of whom health is unknown, 
there were finally 42 unhealthy and deficient children (feeblemind
edness, nervousness, convulsions, etc.). 

Among the 308 patients, crime is very great and the social position 
mostly unfavourable. The causes of feeblemindedness with these 565 
children are certainly different. They are children of insane, neurotic 
and alcoholic persons,whose parents made an excessive use of alcohol. 
The high death rate of children and next to this the great nurober of 

I 

JI 

IH 

IV 

FJG . 3 . P edigree (from S TU CHLIK , 1915} 
II 2 is alcoholic; II 4 h as many illegitimed 
children; from II 2 three children died young, 
the 4th is alcoholic and a prostitute , the 5th is 
alcoholic a nd epileptic. III 5 has 6 children, 
the first died two weeks old of convulsions, 
the 2. and the 3. are passionate, the 5. is bo
dily weak a nd th e 6. was prematurely born. 

feebleminded and unhe
althy children among 
the surviving children 
is striking. 

Among the 50 children 
of married alcoholics -
patients of the Lunatic 
Asylum in Zurich -
STUCHLIK ( 1915) finds 
only 28 healthy children 
(56 %);5 (10%) areepi
leptic, 4 (8 %) are alco
holic or are ailing in some 
way or other and 13 
(26 %) were still-born or 
died early. PREISIG and 

AMADIAN ( 1918) give a list of the illncsses which occurred with 418 
descendants (youthful persons and adults) of 100 cured alcoholics. 
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They refrain from making any comment, as these persons were not 
personally observed by them. These data under the circumstances 
cannot be taken into consideration (p. 50). 

PouscH ( 1927) observed the offspring of sufferers from delirium 
tremens. Such persons suffered from the effects of chronic alcoholism 
several years (at least five) before delirium tremens set in. The 
material concerned is for 7 4 patients and 58 patients with children. I t 
covers principally alcoholics employed in the alcohol trade without 
gross psychopathic characteristics. Of 123 children, older than one 
year five succumbed to infectious diseases in childhood and one died 
as result of an accident. 70 of the 118 survivors were observed by 
PouscH after the fifteenth year. He examined these descendants 
from delirants for psychoses, epilepsy and psychopathy. PouscH 
knew his material personally (page 51). The patients in consequence 
of previous investigations are not only known phaenotypically but 
also more or less genotypically. 

Of the 70 survivors mentioned most of them were more than 25 
years old. One of them was suspected of suffering from epilepsy, 
having had GOnvulsions in his 2nd year but not later. PoLISCH found 
psychical deficiency among the 123 descendants seven times, but no 
cases of psychosis and not even one drinker. Only of one person is it 
reported that he occasionally enjoyed drinking. The descendants 
were quite fit for society and the state of their health was good. 

PAN SE ( 1929) collected material of alcoholics who in their marriage 
had drunk some time. "Alcoholic", "pre-alcoholic" and "post-alco
holic" children can be distinguished here. PANSE undertook these in
vestigations following the example of BRATZ. In similar material of 
BRATZ's (communicated by PANSE) comprising 100 fathers, the chil
dren were examined for large series of modifications. It was found 
that alcoholic children are to be distinguished from pre- and post
alcoholic children by smaller length of body and inhibition of the 
whole body in their youth; also by great morbidity and mortality. 
The differences are no Ionger present at the 12th year or at the 
latest the 14th year. 

DITTLER (1922 cit. PANSE) investigated 13 such families and 73 
children. He found with "alcoholic" children more debility, 
inhibition in length, psychopathy and headache, also more epilepsy. 

PANSE could only collect 8 similar families with the aid of the 
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Blue Cross Society. He did not find blastophthory with "alcoholic" 
children. 

PANSE ( 1929) moreover investigated from this point of view the 
descendency of 200 serious chronic alcoholics. The ascendents were 
also examined. There were 780 pregnancies, 12 twins, 71 abortions 
and 721 normal timely births. Before alcoholism of the father, there 
were of these 264 children born (and 22 abortions) and during the 
alcoholism 457 children (and 49 abortions). PANSE found in respect 
to the occurrence of epilepsy, imbecility and idiocy, psychoses and 
malformations no difference in number with the praealcoholic and 
the alcoholic children and concludes the absence of germ injury. 
Children with modifications (all the said modifications together) 
P ANSE found among the prealcoholic in 10.2 % and among the al
coholic in I 0. 7 % of the cases. If debility is also included, the figures 
are successively 19.3 % and 21.8 %. These are high figures. The 
result is important. If ~here is indeed a certain distinction between 
prealcoholic, thus children in the time the father did not drink and 
alcoholic children i.e. children in the time the father drank then the 
high percentage refers to the great hereditary transmission of this 
hospitalmaterial and the result is also an indication that similar high 
percentages which were found by other investigators for all children 
of alcoholics (thus without distinction of a prealcoholic period) also 
especially refer to hereditary transmission and less to blastophthory. 

The difficulty is however the demarcation line with the father of 
an alcoholic and a non-alcoholic period. The distinction by PANSE 
is not prominent; he distinguishes children which were born in a 
period when alcohol was regularly used in excess and children which 
were born before that period. PANSE endeavours to establish the be
ginning of the actual abuse of alcohol. Before that time the fathers 
however also consumed alcohol. The wives were, except in single 
cases very moderate in using alcohol. 

It is questionable whether this distinction of BRATz' and .PANSE 
however interesting it may be from a theoretical point of view, is of 
practical use for the investigation of the action of parental alcoholism. 

PANSE ( 1929) finds in his. material a rather great mortality of 
babies; 19.7 % for prealcoholic children and 16.8 % for alcoholic 
children (see page 14). There arefurther a great number of sucklings 
which died successively from convulsions or suffered from the same. 
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This refers to a group of children which were born in the years of 

alcoholism of the father. Also in respect to rachitis P ANSE found high 

figures. He thinks to explain this by the influence of environment. 

He does not find among children of alcoholic fathers greater mor

bidity nor greater mortality for tuberculosis (p. 55). 

PAN SE ( 1929) in his material refrained from investigating the 

capability of daughters of alcoholics to feed their children because 

the will to feed the children is small and it makes investigations im

possible (page 56). He does not find in hismaterial a general decline 

of the social niveau of the children of alcoholic fathers. 

Boss ( 1929) compares the I 016 surviving children of 489 male 

alcoholics who in their ascendency have no psychopaths and no 

insanes with children of stigmatized alcoholics, who either themsel

ves are psychopaths or have psychopaths in their ascendency (p. 53) 

and finds 

I debility I psychop.l 
bodily I healthy weak 

Alcoholism only 1.4% 1.0 1.9 95.7 

Stigmatized . . 7.- 6.2 3.2 83.5 

In total Boss finds in the first group 14 debile children an d I 0 

children with other mental defects. 
In order to judge of these results it is important to know that of 

the alcoholics-only, 17 % of the fathers had been able to learn 

with difficulty at school. It is also ramarkable that inferior children 

appear tagether in a few families; e.g. a dem. praecox patient, a 

schizoide and two debile children occur in one family. The mother is 

not intelligent and is peculiar. 
Summarizing we also find here divergent results. EcHEVERRIA, 

DEMME, LEGRAIN, SICHEL and STUCHLIK find with children of alco

holics striking mentaland physical deviations. We must bear in mind 

that SICHEL and STUCHLIK observed the descendants of patients of a 

lunatic asylum who had made an excessive use of alcohol before 

being taken up. The investigations made by PouscH are important, 

yet the result of previous investigations cannot be ruled out by these. 

PouscH's material is selective material (see page 51). 
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Some investigators found very few deviations in the descendants of 
alcoholics. RümN and WAUSCHKUHN (page 27) RosENBERG, and 

SCHWEIGHÖFER met very few cases of epilepsy among children of alco

holics; others found many (p. 32 tab. 3) whilst in the ascendancy of 
epileptics alcoholism is mentioned very generally. Should there upon 

further investigations appear to be a difference here, then we should 

have to takeit that alcoholism tagether with something else in the 

constitution of patient, would lead to the appearance of epilepsy and 

other diseases. 
The investigations of P ANSEare important but it is uncertain, whe

ther thestatisticalmethod is of use here. Careful observations retain 
their value. 

14. The Part Heredity, Germ-injury and Effects of Environ
ment have in the Significance of Parental Alcoholism 

The investigation of the ascendancy of sufferers from epilepsy, 

imbecility and idiocy, insanity and nervaus diseases, malformations, 

alcoholism and tuberculosis, teaches us that there is there a fre

quency of alcoholism. The results of various investigations are very 

divergent. Of some deviations epilepsy e.g. the connection with alco

holism of the parents is more generally admitted than for others, 
such as insanity. In this respect we must take into consideration that 

retrospective information about alcoholics in the ascendancy and 
information about alcoholism of relatives in general, is difficult 

to judge as to its value. After the review of the investigations of 

each of the defects named we have already given our opinion of their 

significance. W e repeat that according to us, with regard to the ap

pearance of the defects, importance must be attached to the connec

tion of the frequent occurrences of alcoholism in the parents with 

the occurrence of many of the defects named of the children. 

Environment, tradition, bad example are significant for the 

occurrence of alcolwlism in the children. This is clear where we 
encounter a very high percentage of alcoholism in the ascendancy of 

aleabolies (MINOR, PREISIG and AMADIAN, PouscH p. SO). 

The influence of predisposition and environmentarealso especially 
prominent in the Jukes family, the Zero family, the Kallikak family 

and family number 136. With the Jukes family the influence of en-
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vironment and tradition is predominant, with the Kallikak family 
predisposition and heredity. 

Environment has also its significance in respect to the occurrence 
of tuberculosis (p. 55) and perhaps also of epilepsy. (Persons from 
surroundings where alcohol is used will also use alcohol and the use 
of alcohol directly induces the occurrence of epilepsy; M USKENS). 
Likewise from RosENBERG's investigations (1913) on the Amberger 
in the 19th century, the significance of disposition and environment 
is shown. Of the 18 innkeepers 12 drink heavily, 4 aremoderate (2 
unknown). That men drink more frequently than women is also 
generally viewed as an expression of tradition and environment. 
KROON sees in this a case of sex-limited inheritance (page 47). 

EcHEVERRIA has already said (1881 page 502) "that neurotic 
heredity contributes to a larger extent than vice itself and misery to 
the widespread of drinking" and LASEGUE's well known saying "he 
does not drink who has a will not to drink (ne boit pas qui ne veut) has 
been repeatedly cited by many French writers. Y et this conclusion 
which says that an alcoholic is by disposition a psychically degener
ate person may not be placed in the foreground too much. The hered
itary transmission of alcoholics is generally not found. to be higher 
than 50 %. Environment is also of great importance. We repeat that 
men drink much more frequently than women and especially in some 
trades much is drunk. Therefore not every alcoholic is inferior by 
disposi tion. 

The opinion of PEARSON (page 12) and of PEARL that abuse of 
alcohol (see later) acts as a selective agent, which has been expressed 
before their time in the words "l'alcohol elimine la canaille" (alcohol 
eliminates rabble) is refuted by PREISIG. He says that the effect of 
alcohol is more like a spreading infection than a selective agent. 
Alcoholism does not disappear of its own accord. 

That some persons show no deleterious physical or mental effects 
from alcoholabuse is a phaenomenon that in respect to poisons is 
generally observed (see later, EHRLICH "poison proof"). 

It is difficult to differentiate between the part of germ poisoning 
and of pure heredity in parental alcoholism. Various investigators 
(see the tables and LUNDBORG table 8) mentioned the cases in their 
statistics where alcoholism was present in the ascendancy only. In 
those cases it is probable, but not necessary that we are involved in 
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cases of germ injuries through alcohol. WAGNER-J AUREGG ( 1928) sees 
the effect of germ poisoning in the fact, that alcoholism and 
syphilis of the parents have a great part in the ascendance of 
patients from dementia praecox according to the investigations 
of RümN and of PILCZ. LENZ (1922) accepts· an idiokinetic (geno
typic) effect of alcohol and beside this parakinetic (phaenotypic) 
effects, which latter might be expected especially from the mother's 
side. 

The effects of germ injuries have tobe considered differently from 
those of pure heredity. For so far as the occurrence of alcoholism in 
the ascendancy of alcoholics rests with heredity, we have simply to 
do with a hereditary inclination for alcoholic beverages; with alco
holism through blastophthory of the parents the individual is in
ferior, which is expressed.here by lesser will power against alcoholic 
temptation and by other defects. Germ inj ury can create also, Ithink, 
a general inferiority of the brains, through which epilepsy and other 
illnesses (p. 42) are facilitated. 

Scandinavian investigators GADELIUS {1907 a.o.) point out the 
high percentage of insane persons in Sweden i.e. 7 o f oo and question if 
in this we must see the after effects on the germ plasma of the popul
ation ofthelarge use-of alcohol by the last generation. PROF. LUND
BORG was so kind as to inform me in reply to my reqüest, that 
according to his opinion the statistics covering the number of insane 
persons in Sweden do not give a correct idea of the actual ratio. And 
the records about this in earlier times are still more uncertain. Ac
cording to PROF. LuNDBORG it is not possible to say that the percent
age of mental defectives was higher formerly (about 1900) than now. 
Swu (cit. STÜBER) points out that, while the congenital defective 
psychoses with Jews appears more frequently than with the rest of 
the German population, epilepsy and especially the forms of epilepsy 
from birth are fewer (also BRATZ and VoGT, p. 22 and 25). The rarity 
of epilepsy with Jews may be explained through the little use of alco
hol. There may here however be a question of difference in race. 

Concluding we may say that the descendancy of alcoholics may 
teach us something more about the significance of parental alcohol
ism for diseases and inferiority of the children. But especially if we 
know also the hereditary characteristics, thus the genotype of the 
parents. We must therefore trace also in the ascendancy of the par-
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ents the occurrence of diseases (epilepsy, weakmindedness and such 
like, page 35). 

To a certain extent the investigations of DEMME (1890 page 67) 
comply with this condition and also those of PouscH {1927c). 

It is certainly striking that PouscH in his materiatof sufferers 
from delirium tremens (page 70) finds so few indications of inferiori
ty among the offspring. The material is selective, families with mark
ed symptoms of inferiority have not been included. The investiga
tions would thus especially show the significance of blastophthory. 
We must however take into consideration the fact that the material 
also in this sense is selective, that it deals with sufferers from deli
rium tremens. Sufferers from delirium tremens take a special place 
among chronic alcoholics. (DRESEL, PoLISCH). The results of PouscH 
are important; they represent the results of an excellent investiga
tion of scarce material. But besides this we shall also continue to 
attach value to the many other investigations discussed herein and 
which indicate the significance of parental alcoholism for the appear
ance of diseases in children. 

Conclusion. 

In judging the publications on alcoholism the time of their appea
rance must be th.ken into consideration (The truth is the daughter 
of he time). After the defeat of 1870, there arose in France the 
necessity of increasing the strength of the nation and idealists then 
pointed out the danger of parental alcoholismforposterity. TAGUET 
( 1877) begins his publication with a citation from MoNTESQUIEU: 
"La puissance d'une nation depend du nombre d'hommes valides 
qu'elle peut appeler SOUS les drapeaux lorsqu'elle ~St menacee". 
And in general there was a time that medical men were inclined to 
indicate the abuse of alcohol, also parental abuse of alcohol, as a 
cause of illnesses. Now the scale has perhaps turned somewhat 
strongly to the other side and too little value is attached to alcoholism 
as aetiological moment for diseases (page 111). Our final judgment, 
as to the significance of parental alcoholism for the children, 
formed from observations and investigations with human beings, 
is that there is an injurious effect in different ways and of diffe
rent degrees of certainty. 
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The average smaller body weight at birth andin the first few years 

of development, high infantile death rate, smaller number of healthy 

adults, indicate a direct injury to the germ plasm through the use of 

alcohol by the parents. The occurrence of abortion, convulsions, im

becility, malformation, although less definitely known, will also be 

resultant on this. The occurrence of alcoholism in the ascendancy of 

sufferers from epilepsy, imbecility and idiocy, insanity and alcohol

ism and of these diseases in the descendancy of alcoholics points to 

heredity and germ injury; especially to germ injury if alcoholism in 

the ascendency is the only hereditary influence and also if the alco-

. holics, whose descendants show the diseases mentioned, have geno

typically no hereditary defects. 

One finds some instances described that in families where the 

parents are drinkers, the children of the successive generations are 

able to hold their own in society and show no signs of degeneration 

(alcohol-"proof" EHRLICH). 
Clinical observations (i.e. a thorough analysis of single cases) and 

statistical investigations remain of importance. With statistical 

investigations, investigations of healthy persons, thus control ma

terial, are very necessary. Investigations offamilies and demogra

phic investigations of small territories must rank foremost (p. 111 ). 

II. t x p er i m e n t a 1 .I n v e s t i g a t i o n s 

By means of experiments with animals investigators have for a 

long time tried to show the injury to the progeny in consequence oi 

the use of alcohol. 
MAIRET and CoMBEMALE (1899) gave a dog absinthe during 8 

months. In an intermediate period of 8 days it was mated with a dog 

not treated with alcohol. Twelve young dogs were born, two were 

still born, seven died of intestinal trouble, epileptic attacks and 

tuberculosis and three died in consequence of accidents. Another dog 

was treated with absinthe only during gestation. Of a litter of 6 pups 

three were still born. Two were normal, but very intelligent and a 

third was backward in development and growth. This young dog 

received no alcohol and was mated with anormal dog and bore three 

pups. One was deformed and died within a few hours, the second died 

after a fortnight from exhaustion. The third was alive (seven weeks 

old) and intelligent but had some physical defects. 
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BouRNEVILLE and later on BALLET and F AURE, who intoxicated 
marmots and dogs with alcohol and absinthe found that not one of 
the progeny remained alive, all died within a few weeks from con
vulsions ( cit. FERRARI 191 0). The experiments that were made with 
dogs by BRATZ and HEBOLD ( 190 I) in order to obtain through chronic 
alcoholic poisoning progeny with epileptic fits, had negative results. 
CENI ( 1905) gave fowls (hens and cocks) 2 years consecutively small 
quantities of alcohol of 50% strength. The females laid fewer eggs than 
the controlled animals ( 48 : 120), 130 eggs of treated animals brought 
after 90 to 100 hours incubation 56 (43 %) normal embryos which 
remained behind in their development. 407 eggs of controlled animals 
brought 316 (77.6 %) normal embryos. The eggs of treated fowls 
showed less resistance against the fluctuations of warmth. Ten eggs 
of treated fowls were normalily incubated. There were 5 infertile eggs, 
the 5 survivors were weak chickens of which 2 died a few days later, 
while the other three remained weak creatures. Deformities of all 
kinds were met with. 

BLUHM (I 908) finds as expression of constitutional degeneracy of 
the offspring, a lesser fertility of the young of alcoholized rats. She 
also finds impotency with drinkingmale rats. 

FERRARI ( 191 0) gave guinea pigs, 2 couples, alcohol per os and to 3 
couples subcutan ( 1.4 cc alcohol per I KG body weight, increasing to 
2.8 cc.), In the first series one pair was infertile. The second pair 
produced a litter of 4 young which showed no defects. In the 2nd 
test the test animals declined very much through the subcutane 
administration of alcohol. Two pair were infertile. The third pair 
produced a litter of 4 and 3 young respectively. These offspring 
showed by microscopic investigations defects in the central nervous 
system, especially in the spinal cord and corresponding with the 
defects found in the parents. The mate of this pair showed towards 
the end of her life epileptic convulsions, likewise one of the young. 

KERN ( 1916) experienced a high er death rate among the offspring 
of alcoholised guinea pigs than among control animals. Eight 
surviving young were infected with tuberculosis by KERN, also an 
equal number of offspring from control mothers. The young of 
alcoholised mothers succumbed to the infection three days earlier 
than the control offspring (page 55). 

PFÖRRINGER (1912) gave dogs early every day 100-200 ccm. 
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25-40 % alcohol, according to the size of the animal. He found with 
the offspring epileptic convulsions, premature births and still births. 
Fits with dogs of alcoholised parents are also reported by other in
vestigators. (CoMBEMALE, HoDGE cit. HoPPE). 

SeHRÖDER ( 1913) made experiments during 4 years with rabbits 

and obtained 6 generations with a total of 100 animals. The rabbits 
were given alcohol in their food and were drunk at least once per day. 

Alcohol was adminstered to the young animals from the 4th week of 

their birth. The alcoholisation is heavy. In order to prevent too great 

a death rate andin order to obtain sufficient progeny, the adminis

tration of alcohol was occasionally stopped. For the rest SeHRÖDER 
exercised in his tests selection, because he chose the weakest animals 

for further propagation. 
SeHRÖDER finds in this material of rabbits just as among human 

beings in lamilies where generation upon generation drink, great 
morbidity, a frequency of backwardness in growth andin the devel
opment of the yoi.mg, high death rate, small offspring, neglect and 
cases of mothers eating their young. The effect varies very much. 
Some litters are well developed others are very .bad and these also 

remain defective in their further growth. ( 1912, p. 734). Of malforma

tions, cataract is mentioned. Convulsions were only observed once. 

A disadvantage of these experiments is that no control observa

tions were made, though some writers remark that the treated ani

mals were known with regard to the condition of the young in the 

time before the experiments were made. 
LAITINEN ( 1908-·1926) made experiments with rabbits, guinea pigs 

and pigeons. LAITINEN gave his test-animals alcohol through the 
mouth with the help of a stomach tube. The animals get 0.5 ccm3 per 

kilo animal weight. LAITINEN finds with alcoholised animals a larger 

total number of young than with control animals. There is a great 

death rate during the first few days. In a series of experiments with 

small quantities of alcohol given to guinea pigs there was a death rate 

of 37% still born and deaths during the first few days, and for control 

animals a rate of 22 %-In the case of rabbits the death rate was very 

high, yet the differences were small; 61 % infant mortality for treat

ed animals and 54 % for control animals. With regard to the surviv
ing offspring the average weight of the young of treated rabbits three 

days after birth was 79 grammes and 88 grams for those of non-
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treated parents. For guinea pigs the figures are 73 and 77. In the 
first twenty days, the young of treated rabbits grew at the rate of 
7.13 grammes per day, the young of control rabbits 9.46 grammes. 
For guinea pigs the figures for the first 10 and 20 days are 3.76 gr. 
and 4.30 gr. for the young of treated parents and 4.12 gr. and 5.20 for 

the young of control parents. The average increase of weight of the 

young of treated guinea pigs in the first 110 days was 4.30 gr., for 
non-treated animals 5.50 gr. Theseexperiments comprise 70 animals, 

and including the young 348 animals. 
At the international Anti-Alcohol Congress of Dorpat in 1926, 

LAITINEN stated that the experiments with guinea pigs which were 
continued by him 20 years long, have taught him that alcohol in 
small quantities 0.2 ccM3 per kilogramme animal weight has a detri
mental effect on the progeny, and which continues for generations 
(see further page 100). 

So far as the said experiments are concerned, alcohol was admi
nistered sometimes to the female alone, before or after mating and 

sometimes to both parents. 
F:ERJ': ( 1893) placed fowls eggs under a dome where alcohol was 

vaporised. After a day or more the eggs were placed in the incubator. 
FERE thus studied the influence of alcohol on the developing germ. 
He finds that there is a serious retardation of development and the 
occurrence of monstra. If the eggs are subjected to a long alcohol 
fumigation, development is stopped altogether. 

He considers his findings wholly in conformity with the occurrence 
of sterility, abortus and malformations among human beings under 
the influence of alcohol. 

In a second experiment, whereby eggs were placed in alcoholic 
fumes for some time, F:ER:E ( 1899) moreover investigated the ef
fects on the later development during a period of rest, which followed 
the alcoholisation before the stay in the thermostat. Table 9 shows 
the result. We see that alcoholisation gives a smaller number of nor
mal embryos and indicates a retarded development.The period of rest 
after alcoholisation appears to increase the injury to the developing 
embryos. There is a smaller number of normal embryos, yet the de
gree of development is sometimes higher than with control animals. 
F:ER:E sees in this result the expression of the power of variability 
that under external influences, in one instance may increase, in an-
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other instance retard the development, or may produce malforma

tions. 

24 
21 
21 
24 
24 

F:Em': ( 1896) turned his experiments in still another direction. 

TABLE 9. After F:ER:E (1899). 72 HOURS INCUBATION 

Controls. Alcoholatmosphere. Alcoholatmosphere and repos. 

% 

20 83.3 48h.15m. 24 h. 

17 81 49h.45m. 48 h. 

18 85.7 44h. 72 h. 

19 79.2 49h.45m. 96 h. 

19 79.2 47h.!5m. 96 h. 

s 
.... 
0 
.:: 

% 
00 
0 
P; 
(I) 
.... 

19 79.2 42h.15m. 24 h. 24 h. 

12 57.1 42h. 48 h. 48 h. 

13 61.9 37h.30m. 72 h. 72 h. 

9 37.5 26h. 96 h. 72 h. 

9 37.5 40h.30m. 96 h. 96 h. 

% 

14 58.3 47h.45m. 
9 42.95lh.15m. 
5 23.8 36h.30m. 
I 4.2 52h. 
4 16.7 38h.30m. 

By making a small opening in the eggshell without reaching the air 

chamber, he injected severalliquids into the egg just as Et. Geoffroy 

St. Hilaire did lang before him according to his son Is. Geoffroy 

St. Hilaire (1836, III, 501}. When he injected aethyl-alcohol he found 

with 84 treated eggs, 55 normal embryos, i.e. 65.5 %. With 72 control 

eggs (injected with water) he found 58 normal embryos i.e. 80.6 %-
Two chickens which survived 54 and 57 days, were smaller than 

the normal (1894). Of all the treated chickens F:ER:E has only been 

able to rear one to an adult. ( 1895, p. 537). 

MIRTO gave injections to fowls eggs in the same manner as F:ER:E 

and brooded them in the natural way. Of the 18 eggs there were 10 

normal chickens, the same number as with eggs injected with water 

(thus control material). F:ER:E (1900) compares his results with those 

of MIRTO and ascribes the great number of I_Jon-normal developments 

which MIRTO obtained by injecting with indifferent substances, to 

natural breeding. The hen did not treat the injected eggs as intact 

eggs. SToCKARD ( 1912) repeated F:EmE:'s experiments and could con

firm his results. 

STOCKARD ( 191 0} placed eggs of the marine fish Fundulus heteroc

litus, aminnow, in solutions of alcohol ofßifferent strength (3-9 %). 
There appeared to be a great individual variability in the manner 

in which the eggs reacted to the solution. There are many deforma-

Frets, Alcoho! 6 
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tions in the development. The alcohol concentration is higher than 
that which the human being can stand in the blood (page 3). 

LAITINEN ( 1926) finds that the development of frogs eggs in a 
solution of 0.05 % alcohol is clearly retarded (this seems a very weak 
solution}. 

In an other series of experiments made by other investigators the 
action of alcohol on the spermatozoids has been studied. 

KöLLIKER (1856) already found that alcohol acts detrimentally 
on the spermatozoids of the bull. 

GüNTHER ( 1907) investigated besides several other chemical sub
stances, also the action of alcohol on sperma. He made only one test 
with aethylalcohol with the sperma of a dog which had become weak 
by standing two hours. He found that motility subsided in 1 % 
aethylalcohol after 80 minutes. The action of aethylalcohol in the 
test is weaker than that of other alcohols. 

0. HERTWIG ( 1912) found in his investigations about the changes of 
the spermatozoids of Rana fusca through chemical substances, 
which appeared from the disturbances in the development of the 
normal eggs fertilized by him, that a stay of · 2 or 3 hours in 5 % 
aethyl or methylalcohol does not interfere with later development 
(page 1 03). The motili ty of the sperma tozoids under the microscope is 
just .as good if not better than the control material in physiological 
salt solution. 

IvANOW (1913) placed spermatozoids of mammals in an alcohol 
solution (to 7 %) and investigated the fertilisation afterwards. He 
found that a stay of half an hour in a weak alcohol solution brought 
about no injury to the spermatozoids of rabbits and guinea pigs (see 
further page 1 03). 

It has been thought that the experiment might be able to especial
ly show in how far alcoh.ol directly injures the germs. American in
vestigators have made these experiments especially to obtain in this 
manner hereditary changes. 

In our introduction (page 3) we stated that alcohol, as man uses 
it, goes for the greater part into the blood. All organs, therefore the 
sexual glands as well, i.e. the germ gland cells, further the sex cells, 
the fertilised germ and the foetus in utero are reached and influenced 
by the alcohol which is in the blood. 

NICE (1912, 13, 17) undertook three series of experiments with 
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white mice. In two of these experiments he gave a small quantity of 
alcohol, 2 ccM3 of 35 % daily in the food, a quantity whereby the 
animals remained healthy. This manner of administering alcohol is 
rather uncertain. 

The third time NICE followed the alcohol inhalation method (page 
85). The experiments refer to small numbers and the animals are 
not examined beforehand as to size and frequency of litters and to 
body weight of the adults and the young. In these experiments 
therefore the total effect of alcohol on the germ cells and the em
bryo is studied .In his first experiments the alcoholised animals 
became heavier than the control animals. In a second experiment, 
where NICE studied the activity of alcoholised animals, the treated 
animals had finally a smaller body weight than the control animals. 
In the alcohol inhalation experiments the alcoholised adults increas
ed less in weight than the control animals. Two of the 4 animals died 
in the second experiment. Alcohol appears to have had a marked in
jurious effect on the viability and activity of the mice. 

NICE finds that the death rate among the young of alcoholised 
parents is greater than among that of control animals and that the 
fertility is also greater. It is important to note that there was not 
one single death among the control animals (cf.later). The alcoholised 
animals have larger litters and the nurober of litters is also greater 
(not in the second generation). After deducting the nurober of deaths, 
the nurober of mice of treated animals is stilllarger than with the 
control mice; there is therefore a larger birth surplus. It is strange to 
hear that the control mice had few young and many were eaten. 

In his first experiments the mean weight of the young of treated 
parents is greater than of non-treated parents. These young grew 
quiekest when they themselves did not get alcohol. Control animals 
grew slowest. No young of the alcohol line were deformed, none 
were born dead and no abortus occurred. In the 3rd experiment with 
alcohol inhalation, the growth of the young was rather irregular. 
When they are 8 weeks old, the mean weight of the control young is 
lower than that of the young of alcoholised parents; at birth it was 
somewhat higher. According to my opinion not much importance is 
to be attached to the difference of growth in NicE's experiments. 
The numbers aresmalland the results with individuals of a similar 
line differ considerably. 



84 ALCOHOL 

NICE finds, as LAITINEN (page 79) an increased fertility and 
a greater infantile mortality. If we can conclude from NicE's ex
periments that the young in the alcohol line grow well, then this 
result, cannot be attributed to selection, according to PEARL (page 
87). In this manner the weak germs would have died through alco
holisation. There were no abortions and stillborn. NICE mentions 
only the young, which died from lack of viability; he however does 
not state how long after birth death took place. Not one of the con
trol young succumbed. In cases where the number of births and also 
the birth surplus is larger in the alcoholline than in the controlline, 
one can hardly define the fact that in the alcoholline there are deaths 
andin the controlline there are no deaths of young, whilst the body 
weight of the young in the alcoholline is greater than in the control 
line (how great the weight is of the young of the alcoholline which die 
is not mentioned) as being a selective action of alcohol. (PEARL 1924 
p. 20). At birth, thus before death of the young the average weight of 
the alcoholline was already greater than that of the controlline. 
This was not the case in the 2nd generation which had also been sub
jected to alcohol. Of these young the body weight increased in 8 
weeks to more than that of the control young. The signification of 
NicE's experiments is very restricted in connection with the alcohol. 
It is to be mentioned that in the control line of both experiments 
( 1912, 17) not one of the animals died, whilst in the alcoholline the 
death rate was 11.1 % (9: 81), in the first generation and 12.5% 
(7 : 56) in the second generationandin the experiment of 1917, 6%, 
9.8% and 6 %·(Cf. also the critic of StoCKARD, 1912). 

The results of the experiments of different investigators arenot in 
conformity. Different dosage is also of importance. AGNES BLUHM 
(1921} alcoholised white mice by giving them every other day 0.2 
ccM3 of a 20% alcohol solution, by means of an injection under the 
skin of the back. In this experiment the alcohol intoxication was very 
severe. Also in this proof the total parental alcoholism is studied (p.82). 
The number of sterile matings is great. There is a smaller number of 
litters with treated animals than with control animals, also the litter 
is smaller. If the females have been alcoholised, the differences are 
much greater than when the male is alcoholised. The young are often 
dead and badly developed. In an exceptional case, i.e. in one litter 
of two young, these individuals are strong and have resisting power. 
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CoLE and DAVIS (1914) made the following experiments with rab
bits. When two bucks are mated with one doe supcrfoetation is fre

quent and one can see that one of the bucks is father of most of the 

young of one litter. Such a buck with prominent propagatory power 

was exposed to alcoholic inhalation for a month or so. There was then 

not one young of his in the next litter. As only mated he shows fer

tility.We see here therefore also a weakening effect of the physiolog

ical behaviour of the spermatozoids through a short alcohol treat

ment, which is tobe compared with the reduced number of fructa

tions with stronger alcohololisation of the experiments with Rana 

by EILSKI (page I 03). From this experiment appears the injurious 

effect of the alcohol on the male sexual organs. 
STOCKARD (I 912) administered alcohol first by making his test 

animals, guinea pigs, inhale alcohoL Through the inhalation method 

the animals are placed in an alcohol atmosphere; during the first few 

years of the experiment one hour daily, later years, the males two 

hours and the females three hours, six days of the week. The animals 

may remain until they are completely intoxicated or they may be 

only affected to such an extent that they still attempt to walk. The 

amount of treatment employed however, does not produce complete 

intoxication. Characteristic of this method is that narcosis only 

lasts a short time in cantrast with drunkenness, which is the 

consequence of imbibing through the mouth. The animals remained 

absolutely healthy and lived long (page 9). The use of alcohol ac

cording to the inhalation method cannot simply be compared with 

the use of alcohol through the mouth. In the latter case there is a 

chronic darnage to the tissues of the digestive tube with injurious ef

fect on the organism (see also STOCKARD 1918 page 139). The object 

of STOCKARD's experimentswas to study the action of alcohol on the 

male sex cells and on the female sex cells and the developing fruit, 

separately (page 82). 
STOCKARD carried on his experiments for thirteen years and the 

records cover 5000 animals ( 1924). It represents the greatest test 

material which the alcohol literature contains. From the different 

tables of STOCKARD's publications it appears that with alcoholised 

animals the average litter is smaller than with control animals. The 

small size of litter is reached owing to the fact that with alcoholised 

animals among the litters which comprise 1-5 young, more small 
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litters occur and this is partly due to death of embryos. These pre
natal deaths have been carefully studied by STOCKARD. 

The large number of smalllitters with alcoholised animals is due to 
so many prenatal deaths in the large litters and partly to reduced 
sexual activity, thus to reduced fructation. The number of matings 
not followed by gravidity is greater with alcoholised animals than 
with control animals. The number of young which became adults is 
smaller for alcoholised parents than for control parents. One must 
here compare the tatals for the same size of litters. When alcoholis
ed animals produce large litters the animals are in an exceptionally 
bad condition. The mortality is larger with the young of alcoholised 
parents than of control animals. We must in this respect not lose 
sight of the fact that the number of small litters with alcoholised 
parents is !arger than with control parents. This circumstance mak
es the total infantile mortality with alcoholised parents smaller. 

Infantile mortality is calculated by STOCKARD from the whole al
coholised stock. If one calculates it from the F 1 generation thus for 
the young from alcoholised parents the ratio is 189 : 100. Further 
the prenatal mortality is largest and the infantile mortality takes 
place during the first few days after birth. Among the young of al
coholised animals 2t % monstrous animals with great defects are 
met with. No monsters occur among the young of control animals. 
That the general physical condition of the young of control animals is 
better than that of alcoholised animals, also appears from the fact 
that animals with a large body weight at the age of three months 
(when becoming adults) appear in Si% of the total among the young 
from control parents and in 2!% of those of alcoholic parents. 
Among the latter there are more with an excess weight. 

The average weight of the new bom of control animals and of al
coholised parents, for each litter is 197 and 165 grammes respectively 
and per offspring 7 and 70 grammes. When the young are a month 
old the figures are 228.6 grammes and 214 grammes and when they 
are three months old 425 and 404 grammes. The differences, says 
STOCKARD, are smaller in later years than they were in the first 
years, especially as a result of better treatment which was greatly 
beneficial to the weak animals of alcoholised parents. 

Illustrative for STOCKARD's results is also table 10, which refers to 
matings in the years 1919/21 with non-treated animals which were 
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T ABLE 10. ALTERNATE MATINGS OF NORMAL ANIMALS WITH NORMAL 

AND ALCOHOLIC MATES. (Tab. 1. STOCKARD, 1922 and 1924, 

experiment 1919-1921) 

Matings of 35 Normal Matings of 44 Normal 

Males, successively with Females, successively 
with 

Normal 

I 
Treated Normal 

I 
Treated 

Fernales Fernales Males Males 

Number of matings . 81 81 77 81 

Total offspring . . 
196 185 195 182 

2,42 Av.lit. 2,28 Av.lit. 2,53 Av.lit. 2,25 Av.lit. 

Failure to conceive . 
6 6 3 10 

7,90% 7,90% 3,89% 12,34% 

Lived over 3 months 
151 105 161 118 

77,03% 56,64% 82,56% 64,83% 

Died under 3 months 
45 80 34 64 

22,96% 43,35% 17,45% 35,16% 

Defective .. 
0 11 0 9 

5,95% 4,97% 

alternately mated with non-treated and treated animals. A similar 

table has been published in 1918 of the 6th and 7th year of the ex

periments. 
PEARL ( 1916/ 1917) takes fowls for his experiments following the 

methods of STOCKARD by subjecting them to aethylalcohol, methyl

alcohol or aether fumes. At the outset he has two breeds some spe

cimen of which were alcoholised, he investigated the F 1 animals and 

speaks of possibilities about F 2 animals. 

PEARL's great plan has only been carried through to a small ex

tent. He set forth the results for more than a year in a series of three 

publications. Later on he published a part of the results for the year 

following and then the experiments stopped. (PEARL 1924). 

PEARL says that these results clearly indicate germinal selective 

action. Selective action is a strong argument for evolution; 

it is however often only accepted and not proved. Selective 
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action may be concluded from PEARL's experiments, but the ques
tion is whether these experiments admit such conclusions (Cf. page 
145). Indeed there are many imperfections tobe found in these experi
ments. Care should be taken as to the correct dosage. The three ani
mals treated with methylalcohol died because they were treated too 
long in the cage. Four animals treated with aether died for the same 
reason. In 1915 there was exceptionally great mortality among chicks 
owing to some infectious diseases.'When mating it appeared that the 
control cock was sterile. In these experiments therefore there were no 
matings of a non-treated cock with a treated hen and also there were 
no control matings. There were apparently no prelimanary experi
ments undertaken to establish fertility. The treated animals were 
weighed weekly but the control animals only occasionally. The care 
of the chicks was left to a new servant who did not look after them 
properly. ~ot all chicks after hatching were kept. The totals are often 
small and the matings of the same groups show very divergent results. 
Percentages of very small numbers are calculated; very divergent 
totals are included and average figures are found without it having 
been taken into consideration whether this would be permitted sta
tistically 1). 

The significance of the results therefore must be accepted with 
reserve. If the experiments had been prolonged for a Ionger period 
the different failures would have been avoided. 

PEARL's results are the following. When mating an alcoholized 
cock with a non-treated hen, the number oftheinfertile eggs is just 
as large as with the control material. There is also nothing to be 
deduced from the number of chickens which come out as to differ
ences in respect to control animals. (Table II, p. 90). 

It is probable when matings are effected where both parents have 
been subjected to alcoholic inhalation that the number of infertile 
eggs is greater than with matings of non-treated animals. Considering 

1 ) In the group ethyl treated male with untreated female e.g. the number of 
infertile eggs in three groups is 2,0 and 4, of 20,25 and 33 eggs respectively, of 
a fourth group it is 17 of 33 eggs. The total deaths in shell is also divergent, 
three times in agreement 7, 4 and 4 and once divergent namely 22. 

In the experiment treated male with treated female the number of infertile 
eggs in three groups is 15, 20 and 19, of 28, 25 and 27 eggs respectively and in a 
fourth group divergent namely 2 of 24 eggs. 
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now the nurober of eggs which arenot hatched (i.e. the foetus that 
died in the shell) it might be expected that this nurober would 

also be much !arger. This would have been the case if the injurious 

action of alcohol had also reached the fertilized germs. This does not 
appear to have been the case; the nurober of foetus which die in the 
shell is small. 

As to the death of the chickens it may possibly be deduced for 
matings of treated and non-treated animals that the death rate does 
not differ from the normal control material. The death rate of chic
kens from alcoholised parents is small. I t concerns only small 
figures. 

The weight of the chickens at birth shows the same as already 
found for the nurober of animals which die in the shell and for 
the death of the chickens. The average weight of chickens, of 
which only the father was subjected to alcoholic inhalation, does not 
differ from the average weight of chickens from non-treated parents 
which have been brought forward as control material. The average 
weight of chickens at birth from parents both treated, is higher. 

The continued checking of the body weight of the chickens teaches 
us that the chickens of parents of which one or both were treated 
with alcohol had a higher average weight than chickens of control 
material. 

Deformations were notmorefrequent among chickens from alco
holised parents than among normal parents. 

The brief communication about the results of 1916 does not 
justify any change of our opinion of the proving-power of the ex
periments. The results are divergent. When alcoholising both 
parents, 18 eggs of 82 were fertile, thus 22%; when the mother only 
was alcoholised there were 5 fertile eggs of 63 eggs, i.e. 8 %- In the 
first case there was a prenatal mortality, (death in shell) of 11 %, in 
the second case of 80 %-In how far non-alcoholic ancestry is actually 
control material and not comparison material, such as in 1915, is not 
reported. 

In 1916 the occurrence of malformations was carefully pursued. 

It appears that there is no difference in respect to the progeny from 

untreated parents. 
From Table 11 it appears that in chickens from matings of which 

only the cock was alcoholised there are no differences to be seen in 
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TABLE 11. SHOWING A SUMMARY FROM THE EFFECT OF CONTINUED 

ADMINISTRATION OF ALCOHOL BY THE INHALATION METROD UPON 

THE PROGENY. (PEARL'S RESULTS). 

Character studied 

]~ 
cd "' 
~(3 ...... s 
cd Q) s .... 
'0'0 
Q) Q) ...... 
cd cd 
Q) Q) ... ... ...... 

1. Percentage of infertile eggs. 20.9 53.9 23.3 
2. " " embryo dying in 

shell 42 27.1 42.2 
3. " fertile eggs which 

hatched. 58 72.9 57.8 
4. " all eggs which 

hatched. 45.9 33.7 44.4 
s. mortality under 180 

days of age 
6. Mortality over 180 days of age 
8. Mean hatching weiglit, males . 

9. " " " · females 
10. 
11. 

adult weight, males 
females 

33.3 10.0 36.9 
0 : 28 0 : 27 1 : 41 
34.9 g. 37 g. 34.2 g. 
35.0 g. 27 g~ 34\7 g. 
2669 g. 2815 g. 2392 g. 
2020 g. 2063 g. 1928 g. 

0 

0 

0 

0 

0 
? 
0 
0 

+? 
+? 

+ 

+ 

+ 
? 

+ 
+ 
+? 
+? 

respect to comparison material. If both parents are alcoholised, the 
nurober of infertile eggs is very much !arger and over against this the 
nurober of chickens which died in the shell is small. The death rate of 
the chickens which are hatched is also smaller and the weight of body 
is larger. 

PEARL. says that alcohol acts as a selective agent on the germ cells 
and prevents the formation of offspring, except the strongest and the 
most resistent germ cells, and it does not appear that any germ in
jurious effect has taken place on the sexual cells, which formed 
fructified germs. 

1) I put controls between brackets, because we have not to do with 
control animals strictly speaking (Cf. texte). 

•) These data are established from the material of 1913. 
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PEARL's publications have made a great impression. This was caused 
by the explanation PEARL gave of his results (p. 87). Hisexplanation 
agrees with that of PEARSON's. We abide by that which we can 
deduce from the experiments. The divergent and often small num
bers in PEARL's experiments, as stated before, deter us from any far 
reaching generalisation (see also page 145). 

Weshall continue the discussions about STOCKARD's experiments. 
He first gave a description of his experiments in 1912 and 1913, 
further detailed publications in 1916 and in 1918 and still further 
information in 1922. It must be said here that the publication of 1918 
does not quite correspond with that of 1916. 

STOCKARD began his experimen ts in I 91 0; the pu blica tion for I 916 
covers 5 years; the number of animals examined is 700 in four 
generations. As to the conditions of health of the surviving animals 
STOCKARD in 1913 said that they were usually small, timid and ex
citable. The experiments for 1913 cover 42 matings and 9 control 
matings. There were many cases of abortus and 14 still born. Of the 
32living young, only seven remained; six of these survived, five of 
which were small for their age and very timid and also excitable. 
There were many cases of death from convulsions among the young. 
STOCKARD speaking of the survivors, in his publication of 1916 says 
that if the sire is alcoholised, nearly all the progeny consist of nervous 
and excitable animals. 

During the first five years of the experiments STOCKARD mated 
later generations several times, i.e. the young of alcoholised animals 
(F 1) with each other, or again with other alcoholised animals and 
also with normal animals. In the next generation (F 2) again the young 
of alcoholised grandparents were mated together and in other ways. 
These different matings are mentioned separately. In the succeeding 
generations there are again many nervous excitable animals (more 
than half), and deformations aremorefrequent among the offspring 
of F 1 and F 2 parents than among the offspring of direct alcoholised 
animals. The 13 survivors of the third generation were rather weak 
and degenerate and practically quite sterile. The alcoholised 
generation appears in this stadium of the experiment to become al
most extinct in the fourth generation. 

From these observations it is shown that in the experiments during 
the years 1910-1915 the physical and mental condition of the sur-
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vivors was very unfavourable and according to the opinion of 
STOCKARD there was an increasing tendency to inferiority. 

In the pu blica tions of 1 918 in respect to th is train of though t there 
is no continuity. The publication deals with the results of the 6th and 
7th year of the experiments. The experiments comprise 1170 guinea 
pigs. Breeding was carried on with the same test animals as in the 
experimen ts of 191 0-1 915, and furthermore in 1 915 further new 
material was employed. In the years 1916-1917 there were no mat
ings where both parents were alcoholised. Of matings in later gener
ations, matings with the offspring of alcoholised parents and of 
grandparents arenot mentioned separately. There is a small group 
where the male offspring of alcoholised fathers were in their turn al
coholised and mated with normal and further a group where the 
female offspring of treated mothers were alcoholised and mated with 
normal sires. 

During these years there were especially many matings of alcohol
ised offspring with normal animals. The daily alcoholisation of 
alcoholised animals was Ionger. 

STOCKARD in his publications for 1918 accepts the opinion of 
PEARL.He writes: "we have a stronger individual selection during the 
uterine life so, that the surviving individuals in a given stadium are of 
a better average quality than during any previous stadium. The ratio 
of the strongest to the weakest animals by reason of this selection 
continually tends to increase." It must be considered that this im
provement is relative, namely in respect to the very bad beings which 
died in the uterus. The question is whether the surviving young of the 
alcohol animals are better than those of the control animals. From 
the description of the experiments 1910/1915 it is very clear that the 
condition of the survivors is bad. The description of the experiments 
of 1916/1917 contains indications that the condition of the offspring 
is not so good as that of control animals e.g. firstly their weight is 
smaller, secondly in large litters of alcoholised parents the offspring 
are small and weak, only a few survive and these few survivors re
main far behind normal animals from large litters, thirdly in the suc
ceeding generations many deformations are met with, the weight of 
the newly born animals is smaller, the prenatal mortality is higher 
than normally. Beside this we also come across the simple observa
tion in the publication of 1918 that survivors are capable of a nor-
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mal existence. The difference between the results of 1910 f 191 5 and 
1916/1917 is especially that the condition of the offspring in later 
generations in the experiments of 1916/1917 gradually becomes bet
ter. STOCKARD ascribes this to better treatment and to mating with 
normal animals. Especially in the latter way the improvement will 
be obtained, for as a result of better hygienic measures weaker ani
mals will remain alive and by this the value of the animals would'just 
become less through "contra selection". There would therefore be 
many nervous and excitable animals. We should like to know how 
many matings of alcoholized animals were done. There were 28 
alcoholized males and 34 alchoolized females in the experiments of 
the 6th and the 7th year and there are records of 1170 animals. 

The brief communications of 1922 and of 1924 do not remove the 
contrast in the results andin line of thought of the experiments of 
1910/1915 and 1916, 1917. STOCKARD mentions in this publication 
some results of the experiments in the years 1919 f 1921 covering 1700 
animals ( according to table 2, I 922). During all the years (I 909 j I 921) 

ofthe experiments more than 5000 animals were examined (1924). 
Particulars of the experiments of 1917 arenot mentioned. The treat
ment of both parents does not greatly alter the results, which 
have followed if the mother alone had been treated. In this pu
blication STOCKARD simply adheres to the standpoint that alcohol acts 
as a selective agent, in the sucessive generations in the alcohol line 
only the best are suitable for producing the following generation, only 
the most vigorous animals remain for propagation. Considering the 
successive generations it is seen that the offspring from directly 
treated parents present the poorest records of all. According to my 
opinion this may not at all be generalised from the results of the experi
ments ofSTOCKARDin 1910/1918. Also in the experiments of 1919/1921 
the weight of the newly born animals of the following generations is 
smaller and the prenatal mortality is larger than normally. From his 
table No. 2 ( 1922) it appears that if no alcohol is given in the suc
ceeding generations and if many matings with non-treated animals 
take place, the average weight of the young gradually increases. In 
the 5th generation of this experiment (F4) which comprise a small 
number of animals (59), the average weight of the offspring is some
what smaller than the control animals. The size of the litter is smaller 
the percentage for survivors is somewhat higher. Nothing more is 
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said of the malformations, which play an important role in STOCK
ARD's experiments. According to table 10 page 87 (STOCKARD's 
table 1, 1922) malformations also occurred in the experiments of 
1919/1921. When analysing the successive generations it would be 
desirable to have parallel controlmaterial in the manner of MAc 
DOWELL's (page 97). 

How the gradual improvement in STOCKARn's experiments comes 
about further investigation must show. Selection is a plausible ex
planation. There is selection when the offspring of alcoholized 
parents show a higher resistance against alcohol than the original 
material. The result of STOCKARD's experiments is more probably 
a question of regeneration of the germ cells than of selection. The 
result would then signify that the germ plasm is not permanently 
injured by the effects of alcohol. This is something which may also be 
concluded from the experience of the use of alcohol by man. It has 
been said that if it were otherwise, the human race in the case of 
general use of alcohol would be harmed still more than is already the 
case. Blastophthory is probably a. phaenotypical phenomenon (false 
heredity of jOHANNSEN). 

It is necessary that STOCKARD's experiments be continued and 
strictly concentrated upon the investigations of the effects of alcohol. 

One would wish that many experiments were made with many 
animals of matings of treated male and non-treated female, of non
treated male and treated female and of treated male and treated 
female and also with the same animals, which have been alcoholized 
for half a year, a year and longer. One would also wish to see the 
alcoholization continued with the offspring of treated animals. 

There are still some few experiments to report, in the first place 
about experiments with fowls. 

PEARL made still another series of experiments (!916b) by ex
posing eggs in an incubator to alcoholic fumes. Three groups of eggs 
were exposed to the alcohol atmosphere, I, 2 and 3 weeks respectively. 
The nurober of prenatal deaths was slightly higher in the first two 
groups and much higher in the third group than with control material. 
The nurober of chickens that came out of the eggs was smallest in the 
group most heavily alcoholised. Furthermore a larger nurober of this 
group died than of the other groups with lower dosage and than 
those of control animals. There was no question of selection here. 
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We have already seen that FERE made similar experiments and 

reported his results (page 80). There is still a short report of experi
ments with chickens by VAN DER HoEVEN ( 1919). Hi$ attention is 

wholly directed towards the influence of alcohol as a racial poison. 
V AN DER HoEVEN traced not only in how far the germ developed in 
the egg and whether the living chickens showed numerous deformi
ties, but also how the survivors grew up, how their progeny developed 
and also how this became with or without renewed alcohol treat
ment. 

VAN DER HoEVEN gives chickens alcohol through the stomach 
tube and finds that whilst with control experiments only in 12% of 
the eggs no development takes place andin also 12% chickens suc·
cumb before birth, these figures after the administration of alcohol, 

rise to 37% and 54%. Whether either the mother or the father or both 
are alcoholised it makes very little difference. Of351 alcoholised eggs, 
only 32 chickens are born alive instead of 266. They are very small, 
weak in the legs, sickly and badly developed. Several die before they 
are a few months old. Only a few deformities occur. The bad effect of 
alcohol is clearly seen in the second and still more clearly in the third 
generation. Abstinence from alcohol brings about an unexpected 
speedy improvement. 

Here it will be seen that VAN DER HoEVEN's results are not ident
ical with PEARL's (p. 75). V AN DER HoEVEN found a great number 
of infertile eggs and many cases of death in shell. Furthermore the 
chickens born were small, weak and sickly. 

There is scanty information about V AN DER HoEVEN's experiments. 
We do not know any details. The observation that it makes very 
little difference whether the mother or the father or both parents 
are alcoholised is surprising. The following remark, that Prof. VAN 
DER HoEVEN wrote to me, is important. When the eggs were brooded 
to the end, far fewer malformations and failures were found than 
Sr. HILAIRE believed to see, when he opened the eggs after having 
had the eggs brooded only some days. 

HouwiNK ( 1917) gives the following brief account of experiments 
in consequence of PEARL's publication of 1916. Each oftwo groups 

of one cock and 6 hens, brothers and sisters, laid the first year 160 
eggs per hen, which gave 80-85% sound chickens. The second year 
an increasing quantity of alcohol in the food, 1-30 ccm brandy, was 
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given to one of the two groups during a month; the animals were in 
the last week quite drunk; the second group served as control ani
mals. These control animals produced the same number of eggs and 
of chickens as the first year. In the alcohol group sound chickens 

hatched from eggs of the first week of alcoholisation, in a somewhat 
higher percentage than the control group (the numbers arenot men

tioned). The percentage of the fertilization in the 2nd, 3rd and 4th 

week were respectively SO%, 20% and 0%. Nothingis said of the 
progress of development and of the state of the chickens hatched. 
The group that had been alcoholized for a month gave at the be
ginning of the next laying period eggs that were fertilized in the 
ordinary way and hatched sound chickens. 

This experiments teaches us nothing more than that with in
creasing alcoholisation of both parents the number of fertilized eggs 
drops at the end to zero. 

Experiments with fowls were also made by DANFORTH ( 1919), the 
object being to define wholly the selective effects of certain charac

teristics and not the deleterious effect on the germ cells. DANFORTH 
allowed a very long inhalation treatment, viz. of 2 hours, with 

alternating periods of daily alcohol treatment viz. of 2 hours, 
with alternating periods of daily alcohol treatment and non-alcohol 
days as controlling periods. He had the same experience as PEARL, 
that the duration of treatment becomes rapidly disastraus with 
fowls. Cocks withstand the treatment bctter then hens. Of five hens 
four died in the long run in consequence of treatment. 

DANFORTH found a slight decrease of body weight. The data given 
in the experiments about fertility are rather indefinite and in con
nection with the purpose of the experiment, probably cannot be 
compared with PEARL's. DANFORTH did not find in the alcohol period 
of the experimental animals more infertile eggs than in the control 
period. There was a large and varying number of offspring which died 
in the shell and there are no marked differences in the alcohol and 
control periods. 

In the third experiment where the daily inhalation was longest, 
the number of infertile eggs is larger than in the other experiments. 
Also in the control period the number of the infertile eggs is great 
(possibly after effects). The number of young which died in the shell 

is in this experiment also very great. 
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This is contrary to the results of PEARL's experiments where both 
parents were alcoholised and corresponds with those of V AN DER 

HOEVEN's and CENI's (p. 98). 
KosTITSCH ( 1922) gave white rats 1.4 ccm alcohol p. die during a 

lang time. The sperm-forming cells of the testicles degenerated, 
whereas the interstitial ceels were spared. He found disturbances in 
the nucleus divisions. In the end sterility occurred. 

Mac DowELL's experiments with the inhalation method with 
albino rats are very important. The experiments were very ex
tensive and very much attention was paid to comparing alcohol 
material with control material. MAcDowELL tells us that he ex
perienced how small material of unknown origin and nature may lead 
to an investigator incorrectly ascribing the results to the influence of 
alcohol, which have nothing to do with the experiment ·and which 
depend on the heredity of the material. Therefore good control mate
rial is necessary. 

MAcDowELL and VICARI studied the intelligence of hisexperimental 
animals, that of the "grand-children" of alcoholised rats and found 
that the posterity of alcoholised grandparents did not withstand intel
ligence tests (running in a labyrinth) so weil as control animals (p.l 0 I). 

Further, MAcDowELL investigated the fertility and growth of al
bino rats whilst under the influence of alcohol fumes. He had at his 
disposal 177 rat couples and 1755 young. The real brothers and sis
ters and their direct offspring served as control material. There are 
matings with rats which were treated and whose parents were also 
treated and of rats which were not treated but whose parents or grand 
parents were treated. 

Compared with control material it appears that in the alcohol 
material the number of litters and the sizes of the litters are some
what smaller. The difference occurs in all four groups named. 

He found the number of litters per pair of alcoholised animals 
smaller, particularly small with animals highly alcoholised. The first 
litter appears later with alcohol animals than with control animals. 

Also AGNES BLUHM found a greatly reduced number of matings 
(page 84) and STOCKARD found a considerable number of unsuccess
ful matings (page 86). 

In the case of treated rats of treated parents MAc DowELL finds 
the number of litters somewhat smaller than with control material. 

Frets, Alcohol 7 
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With two other experiment groups, namely with non-treated rats of 

treated parents and treated grandparents, the number of litters per 

pair is larger than with control material. 
MAcDoWELL attributes this to selection. I should think that only 

the injurious effect of direct treatment has been demonstrated. The 

result of the test groups of non-treated rats of treated parents and 

grandparents is uncertain because the control groups of both these 

test groups produced different results. 

MAc. DoWELL rightly points out the great significance of compar

able control material. The demand for this has been rigidly adhered 

to by him. It now appears that material of various experiment groups 

shows greatly yarying results, perhaps by reason of different degrees 

of inbreeding. The mean number of litters per couple of non-treated 

rats of treated parents and of non-treated rats of treated grand 

parents is exactly as large as for control material of the first of these 

two experimental groups. In view of this it is not necessary to assume 

any special selection. 
Finally, MAc DowELL investigated the growth. The average 

weight of treated animals weighed at different times is smaller than 

with control material.Of non-treated animals of treated parents and 

of treated grandparents these figures are somewhat irregular, yet 

probably the weight is higher than that of control material. Of treat

ed animals of treated par.ents the differences are very undecided and 

slight. 
In order to know the significance of alcohol treatment of the 

parents for the offspring, the weight at birth and during the first few 

weeks after must in the first place be known. MAc DowELL's data 

only begin when the animals are 40 days old. 
MAc DowELL (1926) and his collaborators defined the prenatal 

mortality with white mice by determining the difference between the 

number of corpora lutea of the mother and the size of the litter. 

Slight alcoholisation of female mice does not change the prenatal 

mortality and generally speaking brings about no changes in preg

nancy. Heavy alcoholisation increases the prenatal mortality of the 

embryos. Heavy alcoholisation of the father showed no marked 

results as to the prenatal death of their litters. One male had no in

fluence whatsoever, whereas another male with the same dame had. 

Furthermore they found ( 1926, 1928) that the differences in the pre-
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natal mortality is independent of the difference in sex-ratio at birth. 
Alcohol treatment has no influence on the sex-ratio of the mouse. 

This was found to be otherwise by DANFORTH (page 96} and 
BLUHM. BLUHM found an increase of the number of males and thinks 
that the negative result of MAc DowELL is tobe explained by reason 
of the strong stock used by him, so that the alcohol is quickly secret
ed and the animals at the time of mating were no Ionger under the 
influence of alcohol. This problern has therefore not yet been solved. 
MAc DoWELL worked with the largest number. 

The fact considered here is that where the male mouse has two 
kinds of sexual cells {for both sexes), perhaps one kind is more sus
ceptable to the influence of alcohol than the other. This will be prov
ed by the changing of the sex ratio. BLUHM found in her first experi
ment ( 1923} an important increase of the number of males, in a second 
exp eriment ( 1926} this increase was considerably less; she gave them 
then less alcohol. BLUHM thinks that the paralytic effects of alcohol 
on the femal determinants of the male sex cells are stronger than on 
the male determinants. BLUHM 1930, see p. 143 1). 

HANSON and his collaborators undertook experiments with albino 
rats using the inhalation method and published various reports in 
regard to this. (HANSON and HANDY 1923, HANSON and HEYS 1924, 
1927, HANSON 1923, 1928). They continued their experiments with 
inhalation during 10 generations; afterwards they observed the 
material of several further generations without alcohol treatment. 
The results are somewhat varying. In their preliminary reports, 
HANSON and HANDY ( 1923} mention that in the first generation they 
found a greatly impaired fertility. Six alcoholic females were mated 
and in a period of six months only four litters were born.Four of the 
six animals never produced a litter. Three of these did not show any 
signs of pregnancy at any time and were rendered completely sterile. 
The effects of the treatment on the fourth alcoholic female were 
vastly different. She was pregnant three times and each time the litter 
was slowly absorbed. She aborted another time. This was followed by 
three more absorptions. After these matings with an alcoholic male 
she was mated with a normal male. The following month she gave 
birth to one still born young. She was then mated with a normal 
male. The following month she gave birth to one still born young. She 
was then mated with normal males until her death but showed no 
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further signs of pregnancy. The fifth animal had a litter of five. One 

died on the first day and the rest died four days later. This animal did 

not breed again, although she was continually mated up to the time 

of her death, which took place a year later. The germ cells of one (the 

4th female) were so impaired that the only litter she threw died in a 

few days. The 5th female had suffered less injury, but was not 

able tobring any of her eight litters, perhaps with the exception of 

one, to the full term. 
The sixth alcoholic female produced all the young that carried on 

the alcoholline. She threw two litters of normal size and weight and 

gave birth to one animal, which died on the 3rd day. Afourth litter 

consisted of six young of normal appearance, thus she produced four 

litters, of which three were normal. There were 86 control offspring 

of four productive controls against 26 alcoholics of one alcoholic 

female. The one fertile alcoholic female therefore proved to be a 

slightly better breeder than the average of the control animals. 

HANSON ( 1923) found in the 3rd generation all animals tobe weak. 

HANS ON and HEYS ( 1924) found in the first three genera tions a distinct 

decrease of the mean weight of body. 
In 1927 and 1928 HANSON and HEYS report the results ofthe experi

ments during 10 generations, which lasted five years and comprised 

1688 treated and 1435 control animals. 
There is an average difference of 0.2 grammes between the average 

weight of the male young of treated and those of control animals. For 
the successive generations the values are somewhat divergent. At 

twenty days the young females have a larger mean weight of 0.93 

grammes than the control animals. 
During treatment the mean weight of the treated animals becomes 

smaller than for control animals. (HANSON, SHOLES, HEYS, 1928). 

The litters are larger in the case of treated animals than with control 
animals. 

The average sex ratio is slightly smaller for treated animals than 

for control animals. ( 49.4 and 53.1 % males respectively). In 7 of 9 

generations (2nd till 1Oth) this difference is found. After comparing 

and investigating the differences HANSON and HEYS conclude that 

there is no alteration of the sex ratio. 

Atfer ten years of alcoholic treatment, the descendants that are no 

longer treated are examined in order to find out the power of resist-
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ance against alcohol fumes In the publication of 1927 HANSON 

and HEYS say that the descendants of the lOth generation were 
examined by them; in the publication of 1928 they only speak of 
albino rats which had an alcoholic ancestry of ten generations. 

The experience with treated animals was that every animal in
dividually during the course of treatment acquired greater power of 
resistance; therefore an acquired resistance exists during life. 

For their investigations HANSON and HEYS ( 1927) took 60 rats of the 
13th generation (30 descendants, great grandchildren of treated 
material of the I Oth generation and also 30 great grandchildren of 
control material of the lOth generation). 

The result is that the control animals possess greater power of 
resistance against alcohol fumes than treated animals. The differ
ences are small. The somewhat decreased power of resistance of the 
young of experiment animals indicates an enfeeblement, therefore 
germ injury, as EILSKI (page 103) found with frogs. 

HANSON and CoOPER (1930) have studied ln this material whether 
alcoholism of the ancestors causes psychical changes in the offspring. 
They investigated the capacity for learning of the animals with the 
so-called Jabyrinth. The results are not in conformity and the dif
ferences are often small. The authors conclude that there are no 
real differences; BLUHM (1930) is of the opposite opinion, 

The experiment is confusing because HANSON and HEYS' object was 
to investigate the question of the heredity of acquired character
istics; for this reason they took the great grandchildren of the I Oth 
generation of alcoholics. In view of the effect of alcohol it would have 
been of special importance to have investigated the children and the 
grandchildren of the I Oth alcohol generation. 

A great obj ection to HANSON and HEYS' experimentisthat the whole 
of the alcohol offspring descends from one alcohol female (see page 
99). Of 6 alcoholic females, five dropped off, the sixth proved tobe 
slightly better in breeding than the average control animal. 

RosT and WoLF (1925) made some experiments with rabbits. They 
conducted matings of three treated females and an untreated male, 
of three untreated females and a treated male and of one treated 
female and a treated male. In these experiments there were seven 
alternate periods of alcohol and non-alcohol treatment. Small in
creasing quantities of alcohol were administered 2-8 ccM3 pure 
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alcohol per day. In these experiments the writers found no influence 
on the offspring through parental alcoholism. 

Regarding insects, HARRISON ( 1919) made some experiments with 
alcohol vapour with the Lepidopterous insect Selenia and MANN 
( 1923) with the banana fly Drosophila. 

HARRISON took at the outset 90 fertilised eggs of one couple, using 
45 for the alcohol treatment and 45 for control material. Alcohol 
treatmentwas severe, the mortalityenormous. Seven alcoholSelenia 
butterflies came out, of which two were defective. The five moths 
which were obtained from 45 fertilised eggs which were objected to 
fumesduring the further development were strong animals. They had a 
larger mean wing span than control animals and furnished very good 
breeding material which had small mortality, grew rapidly and pro
duced a large new generation of moths. 

This fine experiment deals with a small nurober of animals. HAR
RISON refers to his publication as being preliminary. The result here 
may be taken in the same sense as with PEARL and PEARSON, viz 
that through heavy alcoholisation a great nurober of germs (in 
PEARL's case germ cells) succumb during the course of development; 
only a few fertilised eggs offering very great resistance (5 out of 45) 
become moths ai1d that these survivors by reason of this resistibility 
or insusceptibility (alcohol "proof", EHRLICH) are not impaired by 
the influence of alcohol. They were in several respects the best, viz, 
in size of body and fertility (p. 145). 

MANN ( 1923) who worked with the Drosophila fly found an in
crease of broods through alcoholisation of adult animals. There is 
therefore either an increased sexuality or a favourable influence on 
the germ cells. The ratio of the insects bred, the nurober ofrepresent
ants of both sexes, the nurober of different colours types according 
to MANN infer that alcoholisation has exercised a favourable influen
ce. The results of MANN's experiments are diametrically opposed to 
those of HARRISON's as to significance. HARRISON found good ani
mals in his experiments because all weak animals perished. MANN 
found good animals becauses the germ cells had improved. These in
vestigators followed different methods. HARRISON alcoholised fertil
ised eggs and during their further development. Mann alcoholised 
adult animals and studied their posterity. The dosage of alcohol 
given by HARRISON was very great. 
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PEARL and ALLEN (1926) placed seeds of the Cucumis Melo for 
three hours in different solutions of alcohol. The germ percentage is 
lower than with control material, the growth is better. PEARL sees in 
the result a selective action. 

We must still discuss experiments which were undertaken by BILSKI 
with frogs and which correspond with those of HERTWIG, STOCKARD, 
etc. (page 81, 82) already discussed. 

BILSKI ( 1921) placed frogs in a !-2% solution of alcohol. The blood 
rapidly takes the same ratio as the surrounding liquid. BILSKI after 
some time (14 days) collectedby operative means, the sex cells and 
studied the fertilization and the posterity. His object was to cause 
injuries to the germ cells (before fertilization). There is also herein
dividual variability of tolerance. The modification in development 
which brings about poisoning of the male are not so great as with the 
female. Upon slight alcoholisation an increase in the number of em
bryos is found, the offspring increases and is vigorous. Upon heavy 
alcoholisa tion the n umher of em bryos is smaller; sooner orla ter there 
is during development an increased falling off of descendants, so that 
finally the number of survivors is not larger than with normal animals. 
BILSKI's conclusions are.not very definite and do not quite coincide 
with what is said in the article itself. This is because Rana fusca is 
a difficult animal for experiments. Breeding to metamorphosis goes 
well, but there is then a great mortability also with control animals. 

In later investigations (1926) with the same experiment animals, 
BILSKI finds that slight alcoholisation causes increased activity of 
the sex cells, heavy alcoholisation acts paralytically. Hisexperiments 
have special significance with regard to the influence on male sex 
cells. I t is expressed in the number and mortality of the larvae. 

Frog larvae of alcoholised fathers have less tolerance against the 
action of alcohol than that of control material; movements f.i. sooner 
stop. Also the power of regeneration is smaller. It is remarkable that 
this difference disappears if the sex cells of alcoholised males after 
alcoholisation are placed in pure water for some time; the germ plasm 
was therefore not permanently injured. 

In an experiment of heavy alcoholisation of male frogs the number 
of fertilizations is small, the larvae are smaller than with control 
material and the metamorphosis is retarded. After metamorphosis 
the young individuals are larger. The large number of fertilizations 
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in case of slightly alcoholised material is ascribed by BILSKI to the 
influence on the mechanism of fertilisation. Alcohol in small quanti
ties increases activity according to BILSKI; through the greater 
motility of the male gametes there are more fertilizations. In large 
quantities it has a paralytic effect on the living cells. BILSKI's results 
differ from those of HERTWIG (page 82). 

BILSKI concludes from his experiments that alcoh0lisation of the 
germ-cells influences the mechanism of the fertilization and that 
moreover the germ plasm is injured; there is therefore a blastoph
thoric effect. I t is a colloid chemical effect that does not lead to 
hereditary changes. 

With regard to the parental alcoholism with men, BILSKI presu
mes that in consequence of the exciting effects on the germ cells more 
germcells take part in the fertilization; amongst which are also the 
weak germcells and the latter give an inferior progeny. We must ac
cept here the fact, that apart from this the blasthopthoric effect 
makes itself felt. The hypothesis of BILSKI in his experiments is only 
weakly founded. 

Summary and Conclusions 

It is difficult to summarise the results of the different investigators 
in the experimentalline. Theseexperimentsare only partly compar
able. The quantity of alcohol which is given and the method of 
application are surely of signification for the result. 

Another great difficulty is to get fully comparable control mate
rial. Material of the same hereditary properties for experiments and 
control is difficult to obtain; the outward circumstances likewise are 
not absolutely the same, and there is still the individual non-hered
itary variability. 

The requirements lead to inbreeding of the material, which we 
should like to avoid. It is therefore highly necessary for the experi
ments to be carried out under the most favourable conditions pos
sible, for a long time and on a large scale, and they must be repeated 
with the same species of animals for different material. 

It is also necessary to conduct the experiments with a view to find
ing out the influence of alcohol itself. The conditions can be made 
then as simple as possible. In this respect the experiments made by 
STOCKARD, PEARL, MAcDowELL, DANFORTH and others are at a 
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disadvantage. During the investigation they had in view the problern 
of the heredity of acquired characteristics. 

W e now come to the following summary: 

1. The weight of treated animals. Guinea pigs treated with sub
cutaneous injections of alcohollose weight (FERRARI 191 0). White 

mice become heavier (first experiment by NICE, 1912); they become 

lighter (second and third experiment by Nice, 1913, 1915). 

STOCKARD's guinea pigs remain in a good condition with the in

halation method, emaciate if alcohol is administered through the 

mouth ( 1918 p. 140). The mortality in the first instance is not greater 

than that of control animals. PEARL's fowls ( 1916) become somewhat 
heavier, respiration is somewhat slower. DANFORTH's fowls (1919) 

decline in weight. ARLITT's and WELL's ( 191 7) rats grew slower than 
control animals. MACDOWELL's ( 1921) white rats decline in weight. 
Albino rats (HANSON 1923) did not change in weight. Albino rats 
(HANSON and HEYs' 1924) declined in weight. 
Through use of alcohol the body weight of experiment animals often 
declines. The inhalation method is less injurious than administration 

through the mouth. 

2. The fertility and the offspring of treated animals. 
a. Alcohol acts injuriously on the spermatozoids of the bull 

(KöLLIKER). GüNTHER finds a less injurious effect on dogs. lVANOW 

finds great resistability of spermatozoids in mammals. 0. HERTWIG 

finds such a case of Rana after remaining in a solution of alcohol. 

Spermatozoids therefore show a rather strong power of resistance 
when placed in a weak solution of alcohol. There are not many in

vestigations on this point. 
b. Very little is known of the resistance of non-fertilized egg-cells 

against alcohol (BILSKI). 
c. IX. The number of fertilizations. Alcoholisation of the fly Droso

phila brings about a large and good progeny (MANN). 

Frogs slightly alcoholized produce large and vigoraus progeny. 

Strong alcoholisation causes paralysis of the gametes and gives small 

progeny. With these experiments there is a great individual variabil

ity (BILSKI 1921, 1926). 
The fertility decreases in the experiments with fowls by CENI ( 1905). 

The sexual sensitiveness inPEARL' s fowls was increased immediately 
upon alcoholic inhalation. The number of infertile eggs in matings if 



106 ALCOHOL 

the cock only is alcoholized shows no changes; if both parents are al
coholized the number of infertile eggs is very great. V AN DER HoEVEN 
in experimenting with fowls finds a large number of infertile eggs. 

A third experiment by DANFORTH with heavy alcoholization of 
fowls shows a great many infertile eggs. FERRARI reports great in
fertility with guinea pigs. In the experiments made by LAITINEN 
with rabbits and guinea pigs there is great fertility. There is also 
great fertility in NrcE's experiments with white mice; there are a 
large number of litters and the litters are also large. 

BLUHM ( 1908) finds impotency with alcoholic male rats. When 
heavily alcoholizing white rats there is infertility, consequently a 
small number of litters and small litters. KosTITSCH (1922) finds 
sterility with alcoholized white rats. 

CoLE and DAVIS find in their experiments with rabbits a smaller 
number of fertilizations. There is a considerable number of unsuc
cessful matings with STOCKARD's guinea pigs and a reduced propa
gative power. 

The fecundity of alcoholized mice of Rmmrs' (comm. by BILSKI) is 
greater than of control animals. 

In MAc DowELLS experiments the number of litters was smaller 
with treated rats of the first generation. The size of litters was smal
ler. The fertility of treated albino rats of HANSON and HANDY is very 
low. One treated female proved tobe a somewhat better breeder than 
the average control animal. lt produced the whole alcoholic progeny. 

From the different experiments it appears that the fertility i.e. the 
number of successful matings is sometimes lower and sometimes 
higher. There is certainly also an individual variability here and 
further the alcohol dosage will also have its significance. 

c. ß. The developing germ (see also 3). When alcoholizing the seeds 
of the melon, cucuma melo, PEARL ( 1926) in his experiments finds a 
lower germ percentage. Of the fertile eggs of the butterfly Selenia, 
which were heavily alcoholised, the mortality is enormous (HARRI
SON). The development of the frog becomes retarded (LAITINEN 1926). 
The development of treated fowls' eggs becomes retarded; fewer 
normal chickens are born (F:ER:E). 

MIRTO, who made similar experiments to those of FERE, found no 
difference with control eggs. Eggs of treated fowls give a smaller 
number of normal embryos (CENI). 
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In the case of PEARL's fowls, if both parents are alcoholized, the 
death rate before birth (prenatal) is small. In VAN DER HoEVEN's ex

periments there are a large number of prenatal deaths. Also in 

DANFORTH's third experiment the prenatal mortality is great. 

Alcoholized eggs by PEARL show a great prenatal mortality in case 

of strong alcoholization. 

There is a great prenatal mortality with STOCKARD's guinea pigs. 

Albino rats of HANSON and HANDY show the fertility to be impair
ed. Three females (dams) were rendered completely sterile. One alco

holic female produced all the young which carried on the alcoholic line. 
There were many prenatal deaths in the experiments with dogs by 

MAIRET and COMBEMALE. 
The death rate before birth has been found tobe very high in the 

experiments made by almost all investigators. Only in a few cases the 
mortality is small (experiments by PEARL with fowls where both 

parents were alcoholised, andin one case of the treated female albino
rats in the experiment by HANSON and HANDY). 

3. The condition of the offspring (see also 2}. The seedlings 

(plants) of alcoholized seeds of cucuma melo mentioned in PEARL's 

experiments grow better than control material. 

The condition of the few survivors in the experiments with Selenio 
by HARRISON is very good; they produce a healthy new stock. 

In CENI's experiments the small number of chickens born is weak; 

there is a great mortality and the survivors are weak animals. 

In PEARL's experiments with fowls the chickens do not differ from 

non-treated material if the cock only is alcoholized; if both parents 

have been treated the weight of young at birth is good andin growth 

they remain in advance of control material. The small number of 

chickens which came out in VAN DER HoEVEN's experimentsaresmall 

weak, and sickly; there was great mortality. 

Of eggs strongly alcoholized by PEARL only few hatched; further
more a large number of this group died. In LAITINEN's experiments 

with rabbits and guinea pigs the offspring have a small body weight 
and remains backward in growth. There is a great mortality. 

The condition of young pups in the experiments of MAIRET and 

CoMBEMALE is bad, the mortality great. There is lack of vitality; 

epilepsy, tuberculosis and backwardness occur. PFÖRRINGER ( 1912} 

had the same results. 
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KERN ( 191 0) finds among the offspring of treated guinea pigs a 

reduced resistance against tuberculosis and a great infant mortality. 

The offspring of BouRNEVILLE's alcoholized guinea pigs all died of 

convulsions within some weeks. 

Experiments with dogs in order to secure by alcoholic treatment 

offspring suffering from epilepsy had a negative result (BRATZ and 

HEBOLD). 
BLUHM finds reduced fertility among the young of alcoholized rats. 

The young of white mice of NrcE's grow better in the first experi

ment; in the third the growth is irregular. 

The young of white mice in AGNES BLUHM's experiments are fre

quently dead and develop badly. As an exception andin smalllitters 

vigoraus animals sometimes occur. 

The physical condition of STOCKARD's young of guinea pigs was 

unfavourable and growth remained retarded. The state of !arge lit

ters is very bad. The survivors are irritable and nervous ( 1910-

1915). On the other hand, the survivors are almost or quite as good as 

non-treated animals (1916-1917; 1919-1921). 

The young of ARLITT and WELL's white rats are smaller. They 

show a marked lesser aptitude for learning. 

The data about growth in MAC DowELL's material are uncertain. 

RosT and WoLF (1926) find in the case of rabbits no influence on 

the offspring. 
Offspring of alcoholized male frogs are less resistent against 

alcoholization than control material (BILSKI, 1926). 

The results about the conditions of the young do not correspond. 

Beside many experiments where the young are in a bad condition there 

are some where this is not the case. Sometimes well developed ani

mals are met with beside many defective in the same experiment. The 

alcohol dosage and the individual variability probably explain this. 

4. The occurrence of monstra in the alcohol experiments is cer

tainly not general. FERii:, who conducted so many experiments with 

fowls eggs, using all kinds of agents, found some. PEARL working in 

an entirely different manner, did not find any in alcoholized fowls. 

In STOCKARD's alcohol material of guinea pigs there are a !arge 

number of monstrosities. Other investigators who also experimented 

with guinea pigs did not find any (BoURNEVILLE, FERRARI, KERN). 

We may have before us here an instance of the uncertainty of the 
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results of these experiments. It may be that STOCKARD worked with a 
special stock (although he occasionally added new animals to his 

material), it may also be that the outward circumstances were 
especially favourable for the appearance of monstra. Also R. GOLD
SCHMIDT reports on the great inconstancy of the results with his 

Drosophila tests at high temperatures ( 1929). 

5. Coruiition of the offspring in the successive generations. 
In MAIRET and COMBEMALE's experiments (1899) with dogs the 

young of the second generation are shown tobe especially bad. 

SeHRÖDER in his tests with rabbits in 6 generations finds great 

morbidity, mortality and small progeny. Some litters were well 

developed. 
As an example of constitutional inferiority of the offspring (BLUHM) 

finds decreased fecundity of the young of alcoholized male rats. 
In experiments on guinea pigs during 20 years, LAITINEN ( 1926) 

comes to the conclusion that alcohol in small quantities has a 
detrimental effect on the progeny, and which continues in several 

generations. 
NICE finds in the second, as well as in the first, treated generations 

greater mortality among the young than among those of control 

material; it was, however, not greater than in the first generation. 

The fertility is also greater; there is a larger number of litters and the 

litters themselves are larger. 
STOCKARD (1922) concludes from hismaterial that the unfavour

able effects in the succeeding generations and by mating with non

treated material gradually become smaller. Finally, in the 4th 
generation the condition of the experimental material is slightly 

better than with control material. 
In the experimen ting years from 191 0 to 1915 an increasing 

degeneracy of STOCKARD's alcoholized material is shown, there being 

a large number of malformations. In the 6th and 7th year of his ex

periments STOCKARD treated in an experiment males with alcohol 

for one and two generations against treating females for one and 

two generations. The results may be considered as supplying evidence 

of the increased effect of highe or Ionger alcohol dosage. 

The intelligence of rats whose grandparents were treated with al
coholic fumes is somewhat inferior to that of control material 

(MACDOWELL and VICARI). 
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MAcDowELL finds the size of litters smaller in the following 
generations. The number of litters, which is smaller in the first 
generation, he finds with animals of treated parents and of treated 
grand-parents higher than of control material. 

Treating the young with alcohol inhalation as compared with non
treated young of treated parents, does not appear to increase the 
defects with regard to control material. 

HANSON thinks that in his material of albino rats the fertility 
which had suffered very much in the first two generations recovered 
gradually in later generations. 

HANSON and HEYS ( 1927) reporting on the results of their con
tinued study of the resistance of the albino rat to alcoholic fumes in 
the course of ten generations, find that the animals during their life
time gained some resistance against alcohol. Consequently they in
vestigated further to see if this resistance to alcohol was already 
present at birth after ten generations. They then found the resistance 
to alcohol tobe somewhat smaller and not greater. This points to 
blastophthory. BILSKI {1926) experienced the same with frogs 
(page 103). 

The results of the experiments about the significance of parental 
alcoholism for later generations are in general still indefinite. The 
experiments have not been conducted systematically. It appears that 
individual variability also occurs here (ScHRÖDER). 

From the whole review of the experimental investigations we 
conclude that injury to the germ is brought about by alcohol. The 
result is. injury to the germ cells and to the germ which makes itself 
felt on the developing germs and on the new born during growth. 
This is the general influence and is probably a phaenotypical phe
nomenon (false heredity). As a special result we find beside great 
mortality, the survival of some very resistable germs which appear 
to become vigourous individuals (alcohol proof). 

We call the germ injury caused by alcohol a probable phaeno
typical phenomenon, because it does not appear that the germ mass 
is permanently injured. The hereditary factors, the genes (the geno
type) arenot changed. 

If we compare the value of the animal experiments with that of the 
observations with man for our knowledge of parental alcoholism, 
then we cannot place the value of animal experiments higher than 
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that of the observations with man. Both methods of investigation 
have their limits and we must use both. 

SMITH from Copenhague in collaboration with J OHANNSEN ( 1925} 
in his article about heredity and alcohol comes to the conclusion that 
"it cannot be considered as proved that by alcoholizing the genitor 
(animal or man), hereditary injury of the offspring occurs, and that 
it must be taken as improbable that suchthingswill occur. The oc
currence of changes in the conditions to the offspring in the first or 
the first successive generations on the basis of non-hereditary changes 
in the sex cells of the genitor are perhaps more probable, andin the 
experimental investigations of some investigators facts have been 
found which perhaps in some respect would point to this, but final, 
definite results are no more available here". 

We can agree with the first part of the conclusions. The experience 
with alcohol used by man and in experiments with animals has not 
taught us anything about heredity of acquired characteristics. We 
must wait what the futurewill bring us in this respect (GuYER, H. J. 
MüLLER, R. GOLDSCHMIDT). 

Regarding the non-hereditary changes these may be doubted for 
so far as it will never be possible to fully exclude the fact that they 
do not arise from the hereditary characteristics of the families con
cerned or the experiment material. 

From the review which has been given here, I think, however, that 
the standpoint of SMITH and joHANNSEN may not be adopted and 
this must not be the last word about the effect of alcohol as a germ 
poison. The present day theoretical views repudiate to some extent 
the appreciation of parental alcoholism (page 76). 

The whole material of facts about the significance of the use of 
alcohol by the parents for the children, the pathological anatomical 
investigation of the sex glands, the observations made with man 
as well as the experiments cause us to conclude that there is 
heredity and that there is germ injury. The injurious effects on the 
germs by alcohol does not spread to all germ cells. Some resistent 
germ cells occur. It would be incorrect to generalise from the fact 
that resistent germ cells occur, that alcohol acts as a selective agent. 
Most facts speak for the injurious influence of alcohol on the germ-

It is desirable that observations with man and experimental in. 
vestigations about parent alalcoholism are continued ( seealso p. 144). 



B. THE OTHER GERM POISONS 

1. Lead 

TANQUEREL DES PLANCHES (1839) reports that some physicians of 

the last century saw the occurrence of amenorrhoe and even sterility 

in conjunction with lead colic. T ANQUEREL hirnself did not meet with 

such things. He describes reduced potency with encephalopathy 

through lead poisoning (saturnism). Alcoholic abuse makes the ill
ness much worse. 

TANQUEREL reports further that animals living at large lead fac
tories are impeded in their generative power; fowls stop laying. 

The injurious effect on the progeny of persons who in the course of 
daily labour are exposed to lead poisoning has been thoroughly in

vestigated by CoNSTANTIN PAUL ( 1860) in a statistical arrangement of 

a very large material. The effect is most to be seen with female wor
kers, but PAUL is of the opinion that the influence of the lead which is 

transmitted by the father to the child is also definite. There were 32 
cases of pregnancy among 7 women by men showing signs of lead 

poisoning in the course of some years. Of these 11 cases lead to 
abortus. One child was still born. Of the 20 of those born ali ve 8 died 
in the first year, 4 in the second, 5 in the 3rd year, and only one gr~w 
up tobe an adult. (PINARD cit. RoGER 1922; RüQUE 1872, cit. D:ErE.
RINE; RENNERT, 1881, cit. LENZ, also report similar occurrences). 

The influence of poisoned germ-cells of the father on the embryo 

must be viewed in the light of 0. HERTWIG's investigations (see 
p. 137). 

Abortions, still born and non-viable offspring are the most prevel

ant results of saturnism of the parents (RoGER 1922, REm, THOMP

SON I 914,RUDEAUX I 910). KUFUSHIRO (I 929) studied the pathological 

changes of ovary. 
LEGRAND and WINTER (I 889) report a case of both parents suffer-
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ing from chronic lead poisoning. The father, a typographer, suffer
ing from lead poisoning, was also somewhat inclined to drink; but 
not so the mother. No lues. The wo man was pregnant six times; 
there was abortus three times during the first three months of preg
nancy; one child was born at 7 months and succumbed two months 
after birth, one child fully developed was born and died 7 months 
later. The sixth time an eight months' child was born. The child was 
thin and died 14 days after birth. At the post-mortem examination 
nothing special was found. 

Sir THOMAS OLIVER ( 1911) reported an epidemy of stillbirths in a 
Yorkshire town, the cause of which was found tobe drinking water 
which had become contaminated by lead. With the removal of the 
cause the effect ceased. 

Since 1893 many cases have been reported from the midland 
counties of England in which lead poisoning resulted from the use of 
diachylon pills taken as an abortificient or in the beliefthat it might 
act as a preventive (WITTHAUS 1911). As PARACELSUS (cit. RoGER 
1922) wrote, the ancients possessed "des ceintures anaphrodisiaques" 
of lead. LIEUTARD prescribed lead acetate for nymphomanie. 

PoRAK, PoucHET and MEILLERE (cit. RoGER) found lead in the 
placenta andin the foetus. Lead is found back again in the milk of 
goats, but in only very small quantities, and then after a lengthy 
continued use of comparatively large quantities of lead acetate 
(KüLDEWYN 1910). 

I t seems that not all individuals are susceptible to lead poisoning. 
J ORES ( 1902) experimented with rabbits; the animals became very 
thin, less active and became anaemic; the mortality is great. Animals 
which survived gained in weight later (see also STIEGLITZ 1892). 

In cases of heriditary saturnism RoGER is of the opinion that the 
possibility of syphilis and alcoholism of the parents must be thorough 
1 y investigated. RoGER ( 1922) thinks that especially alcoholism of the 
parents which so often occurs tagether with lead poisoning, favours 
the influence of lead on the organism (T ANQUEREL, p. 112). OLIVER 
( 1911) stated that a sexual idiosyncrasy in lead poisoning cannot be 
ignored. 

The result of investigations as to the health conditions of the 
children in districts where workmen are exposed varies. OLIVER 
reports that in Staffordshire the surviving children of lead workers 

Frets, Alcohol 8 
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are physically inferior to other children. They suffer from marasmus 

and have not the averagevital stamina. The children of lead poison
ed potters do not grow up into capable men and women like other 

children, but they are handicapped in their start of life, and subse
quently many of them exhibit signs of mental as well as physical 
deterioration. 

From the tables of the report of a commission of research, however 
it does not appear that working with lead has any injurious influence 
in lowering the birth rate, nor is there any evidence to show that the 
children of lead workers are any less healthy than those born of 
non-lead workers. (cf. GoADBY). 

Quite different are the experiences in Hungary which country 
OLIVER hirnself visited. CHYZZER reports upon the conditions in the 

home potteries there. In some villages he found practically no children, 
while the inferior physical and mental development of the offspring 
of these pottery workers led him to conclude that infantilism, idiocy, 
and mental weakness were some of the effects of inherited plumbism. 
Deaths from hydrocephalus, acute meningitis, and convulsions were 
frequently noted among these children (cit. WELLER). 

RUDEAUX states that of 442 pregnancies among the wives of lead 
workers there were 66 abortions and 241 miscarriages. 

GüADBY concludes that there is little evidence for supposing that a 
male leadworker is less likely to beget children or that his children 
are more likely to be more unhealthy than those of men working in 
any other industrial process, provided that modern methods are 
employed to prevent absorption; and he adds: "In the absence of any 
precautions whatever as to daily absorption of dangerous dust, the 
effect on the offspring even in the caseofmale leadworkers, matywell 
be evident (cit. WELLER). 

According to ÜPPENHEIM (1908), HARTMANN and DI GASPERO 
(1914), MARBURG(1919) chronic lead poisoning of the parents may 
cause epilepsy among the offspring. BUMKE ( 1924) reports that abor
tus is the most prevelant thing in the case of lead or mercury poison

ing and that moreover, the children that survive appear tobe weak 

and often predisposed to suffer from nervous diseases. 
ANKER ( 1894, see also ÜPPENHEIM 1908) mentions a case of 

paralysis of the extensor musdes of the hands and the feet probably 
caused by saturnismus of the father. The child was imbecile (mother 
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was healthy; 3 cases of abortus, sister healthy). ÜPPENHEIM (1908) 
mentions from the literatme the report of BERGER that children of 

leadworkers not infrequently succumb to epilepsy. LEG RAND, RoQUE 

and SEELIGMULLER observed also other neuroses and organic diseases 

of the central nervous system 
In the cases of acute lead poisoning ZINN ( 1899) mentions genital 

hemorrhagies and abortus. This apparently is due to the effect of 

lead poisoning on the muscle wall of the uterus (see below). BAADER 
( 1928) in an article on lead-poisoning says that lead acts preferably 
on the elements of the blood, on the musdes (especially of the blood 
vessels of the intestines and uterus), and on the perifere and central 
nervous system. 

The experimental evidence of a blastophthoric effect of lead 
poisoning is the following. FERE ( 1893) in experimenting with in
jections of active substances on fowls eggs (p. 80), also used a solu

tion of lead nitrate. He brought about a retardation of the develop
ment and the formation of monstrosities. 

ANNINO (1894) found as a result of his extensive experimental 
studies of rabbits to which lead was administered in the food, that 

the development of embryos was interrupted. 
In the case of fowls eggs incubated after painting the shell over 

with a strong solution of lime and others with a solution of lead 
nitrate, OLIVER ( 1911) found that while all the eggs painted with lime 

came to maturity, those painted with lead nitrate did not produce 

one single living chick. Upon opening the latter eggs the embryowas 

always found to have reached a fair stage of development. Similarly 

in the case of pregnant rabbits to whom lead was administered in 

food, miscarriage took place. Pregnant guinea pigs confined in 

hutches lined with paper found to contain lead aborted (CHARRON). 
All the pregnant animals which were given lead aborted. These ex

perimental results confirm the abortificient action of diachylon 

(p. 113; LEGGE and GOADBY, GLIBERT). RüGER (1922, p. 116) 
reports similar results with the lead experiments made by RüBERT, 
BALLAND, PoucHET, PoRAK. ROBERT thinks that lead brings about a 

contraction of the muscles, which would explain the sensitivity of the 

uterus in respect to abortions. 
CoLE and BACHHUBER ( 1914) report experiments with lead in the 

form of lead acetate. The method of double mating practised by 
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CoLE and DAVIS (p. 85) was employed. They found that the off
spring produced by male rabbits, which have been poisoned by 
injecting lead acetate into the alimentary tract, have a lower vitality 
and are distinctly smaller in average size than normal offspring of 
unpoisoned males. 

Similar results were obtained with fowls. Normal hens were mated 
with a cock which was fed daily with a certain quantity of lead aceta
te. Of the 174 eggs laid by normal hens mated with a treated cock 
47 were infertile {27 %) and 35 embryos died in shell {27.5 %), 92 
chicks hatched, 13 dying within 3 weeks {14.1 %). Control matings 
produced 42.3 % infertile eggs, 17.2 % embryos died in shell and 
37 % died in 3 weeks time. 

In this experiment there is a very high percentage of infertile eggs 
of control matings {PEARL 1917, p. 250, also remarks on this). The 
percentage of deaths of embryos in shell is low and as low the 
percentage for chicks which died in 3 weeks (see page 88). Of the 4 
matings with the treated cock the figures differ greatly. 

In the second experiment three white Leghorn hens were coupled 
alternately with a treated Leghorn cock and with anormal Houdan 
cock. There were 109 eggs, 46 {42.1 %) of which were infertile, i.e. 
the same percentage as for control matings in the first experiment. 
Seventeen embryos died, 10 of which could be identified {9 Leghorns 
and 1 crossbred), 46 chicks hatched, 31 being Leghornsand 15 cross
breds; 5 Leghorns died within 3 weeks but no crossbreds. 

In the experiments of CoLE and BACHHUBER with alternate breed
ing, the nurober of matings with treated male is not smaller than 
with normal male as in the alcohol test by CoLE and DAVIS. The con
ditions arenot alike, because the normal male is of another variety. 

Of the 63 fertile eggs, 17 embryos died in the shell, namely 27 %, 
the same percentage as for matings with the lead male in the first 
experiment. Of the 31 lead chickens hatched 5 died, in three weeks, 
i.e. 16.1 % the same percentage as for matings with the lead male in 
the first experiment and more than for control matings. Of the 15 
eross-bred (control) chicks not one died within three weeks. 

In both experiments of CoLE and BACHHUBER the results of the 
matings of anormal female and a treated male are more unfavour
able than the matings of anormal female and anormal male. The 
large nurober of infertile eggs in the contrnl matings of the first ex-
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periment makes the significance of the control material uncertain. 
In these experiments we have a fine example of the study of 

blastophthory because only the male animal was poisoned. 
WELLER (1915) gave guinea pigs repeated weighed doses (5-80 

milligrammes) of commercial white lead in capsules through the 
mouth. The doses were so small and the frequency such as not to 
interfere with the alimentation of the experimental animals. 

Theseguinea pigs were mated; lead males with normal females and 
further lead females with normal males. Control matings were made 
and the normal females were also mated alternately with lead 
males and with normal males. A total of 93 matings yielded 170 
young. 

Of 34 matings of lead males with normal females 65 young were 
produced with an average birth weight of only 66.3 grm. Of 27 ma
tings of normal male and lead females there were 47 young with an 
average weight of 69.3 grm. (control young weighed 81.5 grms.) 
Twelve young of lead males and 8 young of lead females were still 
born or died in the first week against 5 young of control parents. Of 
the three stunted descendants of a lead father the smallest died on 
the fourth day but the other two grew to maturity in spite of the fact 
that they were but little more than half the normal size at birth. 
' There is some irregularity in the results. In several instances 
lead poisoned males failed for two or three months to impregnate 
any of the females with which they were running. The average 
number of offspring per mating of the treated males is practically 
the same as in the group of normal pigs. Only one treated male 
proved to be completely sterile. The offspring of a treated parent 
which are decidedly below the average weight at birth remain 
permanently under weight as compared with control pigs of the 
same age. Lead poisoned females have many stillborn. Besides 
the reduced natal weight, great mortality during the first few days 
after birth was the most striking change shown by the offspring of 
the lead poisoned males. In only two instances were malformations 
observed in the first filial generation. 

An apparent recovery of the germ plasm takes place some time 
after the administration of lead has been stopped. This point re
quires tobe investigated further. 

Summary. Saturnism of the father gives corresponding deviations 
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with the offspring as saturnism of the mother. We know by observa

tions with man and by experiments with animals that lead has an 
injurious action on the offspring. We find sterility in women, reduced 

potency in the man. Abortions, still-born and non-viable embryos, 
defective children among whom there is epilepsy. 

Simultaneaus akoholism increases the occurrence of the symp
toms of saturnism. Saturnism with the father produces the same 
defects in the offspring as that of the mother. There is a varying 
disposition for lead poisoning. · 

From the experiments with animals it is also shown that the con
dition of the young of treated animals is more unfavourable than 
with control animals, also if the male alone is treated these dis
advantages are found in the offspring. If no further lead is given to 
the parents, the inferiority of the offspring in the successive litters 
soon ceases. The results of the experiments do not yet allow the ex
pression of any opinion about other detail. 

2. Mercury 

Very littleis mentioned in the literatme of mercury being signifi
cant as a germ poison. 

BuMKE (1924, page 16) states that abortus is mostfrequent as a 

result of mercury (KussMAUL) or lead poisoning and that the surviv
ing children are weak and nervous. GoETZ and SCHAULL have both 
noticed a case of congenital tremor in children of mercury poisoned 

female factory labourers. (RoGER 1922). KusSMAUL (1861) describes a 
case of malformation with a daughter of a patient suffering from 
mercurialism (p. !58). He further states (p. 328, 233) that with 
these patients irregular menstruation occurs, and that pregnancy 
would lead to abortion and premature birth. The children are often 
weak. LEWIN ( 1899) reports of women in Memel in Lithuania swall
owing metallic quicksilver pre par ed as a kind of grey ointment, as a 

medium of abortification. According to KoLDEWIJN quicksilver does 
not go over into the milk. The literatme in general is not very ex
tensive (KULKOW 1928). 

As to experiments with animals, GASPARD ( 1821) exposed fowls eggs 

to mercury vapourin an incubator andsaw the embryosdie very early, 
even before blood formation (cit. DARESTE and FERE). DARESTE 
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(1893) repeated the experiments, andin cantrast to GASPARD found 
that quicksilver does not hinder the development of the embryos. 
F:ER:E (1894) conducted his experiments in the manner already ex
plained (page 80). He laid the eggs in a space full of quicksilver 
vapour for some time and then placed them in a thermostat for the 
development of the embryo. Of 29 control eggs eight were infertile; 
there were two monstrosities and nineteen normal embryos of about 
44. Of 29 treated eggs seven are infertile; there are seven malforma
tions and 15 normal embryos of 36 hours. There is therefore a slight
ly retarding influence on the development and likewise a slight 
teratogene influence. 

KOELLIKER (1856) pointsout that QUATREFAGES was the first to 
show that metal salts are not absolutely harmful to mammals, yet 
for each kind of salt there must be a certain dilution in order to 
prevent it from having any detrimental action. KOELLIKER found in 
the case .of mercury chloride dissolved in a sugar solution 1 : I 0.000 
and added to the spermatozoids of a bull, and which otherwise would 
act very favourably, had no effect at all. 

Summary. Nothing much is known of quicksilver as a germ poison. 

3. Thallium 

As a medicine thallium was given for some time to sufferers from 
lung trouble, because of its antihydrotic action on night sweating. 
Thalliumstands in the sixth period between mercury and lead. In its 
trivalent form it has no action; in its monovalent form it causes 
impediment to growth and feeding, and causes the hair to fall out. 

By way of experiment BuscHKE and PEISER ( 1922) find that when 
fed with thallium, rats did not grow so well and that with adults the 
sexual instinct disappears. In three cases when dissecting they found 
complete atrophy of the testicles so much so that macroscopically 
there was no testicle substance tobe seen. HECKE (1928) gave rats 
and rabbits thallium acetium on bread. In the case of acute poisoning 
there was macroscopicallyno changetobe seen in the organs, and also 
histologically, changes were hardly to be expected (page 9). HECKE 
therefore gave small quantities to his test animals daily in order to 
obtain a slow action. In the experiments described by HECKE with 
the rats the poison was injected subcutaneously and sometimes given 
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through the mouth. Upon histological examination of the testicles he 
found great changes to the spermatozoids and in the various pre
liminary stages, and he considers disturbance in the power of propa
gation highly probable. There is great diversity in the individual 
sensitiveness. 

According to BuseHRE and BERMANN ( 1927) rutting with mice 
stops if thallium, lead, and arsenic (partly) are given. BuseHRE and 
PEISER remark that although the desire for sexual intercourse is 
reduced, yet now and then cases of pregnancy occur. The use of thal
lium causes the hair to fall out, as has been stated before. These 
investigators found in their experiments with young alopexie of a 
congenital nature. 

Summary. The experiments with thallium are important. With ma
les a reduction of libido sexualis is found, and with regard to 
pathologic-anatomical changes, atrophy of the testicles. There is 
great variability of individual sensitiveness. 

4. Arsenic and Antimony 

According to BLOEMENDAL ( 1908) arsenic does not go over into the 
blood circulation of the foetus. He gave a rabbit from the beginning 
of pregnancy 12 mg. As2 0 3 daily. The animal bore seven normal 
young. One of them which was examined showed no traces of arsenic. 
In another experiment arsenic pure was given. The same animal bore 
nine dead animals. Two of the animals were examined, but there 
were no traces of arsenic. BROUARDEL (1902). examined the foetus 
of a pregnant woman who had died from tuberculosis and who had 
been treated with arsenic preparations, but no arsenic was found. In 
a solution of Kal. arsenicosum I : I 000 spermatozoids after 3 minutes 
stop all movement. (GÜNTHER 1907). HEFFTER and KEESER (1927) 
report on experiments with As2 0 3• The young were larger and 
heavier, but were all stillborn. KosnTeH and VERBITZRI (1927) give 
liquor F owleri in the food of male white rats ( 1-2 mg p. die; 1-4 
months). The animals are in a good condition, the bodyweight in
creases, but the post mortem examination of the testicles shows 
changes, that KosnTCH already foundin his experiments with alcohol 
(p. 97) and with jodine (p. 122). The various stages of development 
of the spermatozoids disappear in in versed succession; at last there is 
azoosperm1a. 
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The influence on the metabolism which expresses itself by an 
increase of weight of body is mentioned repeatedly. FOKKER contests 
this (CROCE 1911, FüKKER 1872). 

HoDGSON ( 1927) inj ected 44 white mice with 0.01 grms. organic 
antimony compound on alternate days. The results ended in a failure 
to conceive, to abortus, injury to the foetus or to all three. 

Summary. Observations with man about the action of arsenic as a 
germ poison are not to be found in the literature. Experimentally 
arsenic has a highly intoxicating effect on the spermatozoids and on 
the foetus; so has antimony. 

5. Phosphor 

I· have not found any observation in the literature about the 
action of phosphor as a germ poison. In the mannals about toxicology 
in general very little is said of poisons as germ poisons. Phosphor 
passes into the blood (HARTMANN, LEMKES 1916). Phosphor fumes 

penetrate through the shell of eggs and create monstrosities and gene
ral retardation of the development. (F:ERJ~ 1895). Y AMANE and KATO 

( 1928) investigated the influence of a solution of dextrose phosphate 
(1/10 norm Na2 HP 0 4 plus 1/ 10 norm. Na H 2P04 and 4% dextrose) on 
the spermatozoids of rabbits. 

6. Iodine 

When F:ER:E (1899) subjected fowls eggs for some time to an iodine 
atmosphere and afterwards placed them in a thermostat, his results 
varied according to the position of the eggs. Where the germ was 
facing upwards there were many malformations; if the germ rested 
on the bottom the development was normal because then the fumes 
had not reached the germ. By injecting a solution of an iodine com
bination into the developing fowls eggs, the development is somewhat · 
retarded; it continues however and there is no mortality. There is 
great tolerance for iodine combinations. The same quantity kitchen 
salt solution of a same percentage is more harmful. lf iodine combin
ations cause abortus, this, according to F:ER:E, is not caused by their 
action on the embryo. Similar results were obtained when injecting 
with bromide. It is not tobe wondered at that pregnant women who 
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use 20 grammes of potassium experience no difficulties in respect to 

thc pregnancy. See also MAc DouGAL (page 137) and FLEIG (p. 124). 

LOEB and ZoPPRITZ ( 1918) gave salts of iodine to white mice in the 

food. Pregnant animals aborted. The animals, both male and female, 

became sterile. After stopping administration of iodine, fertility 

returns after one month. The doses causing sterility are below the toxic 

working, i.e. health and alimentation are not perceptibly affected. 

ADLER ( 1914) undertook experiments with the larvae of salaman

ders and with guinea pigs and rabbits, using iodine albumen combina

tions. At first he found no anatomical changes in the germ glands of 

rabbits, whilst, however, a distinct sterility arose with the males as 

well as with the females. As explanation ADLER thought this to be 

due to action on the internal glands; he points o_ut the frequency of 

sterility in those suffering from morbus BASEDOWI (lit. ADLER). 

When ADLER gave large doses of iodine he found distinct changes in 

the testicles. In these important investigations of 60 testicles they 

appear to be macroscopically atrophical, and microscopically, 

ADLER found that the sperm-forming cells were destroyed and the 

interstitial cells profilerated. These are changes following upon acute 

action, similar to those occurring after ray treatment. ADLER also 

finds a great difference in the individual sensitiveness; also in respect 

to the different canals of the same testicles. He did not find these 

changes when giving the animal potassium iodine. Then there were 

hardly ever any pregnancies, although there were, so to say, no 

changes in the testicles. ADLER reminds us of information of earlier 

authors who found changes in the testicles as a result of giving pa

tients prolonged treatment with iodine potassium. (see also FERE). 

In ADLER's opinion the molecular iodine is the most active part of 

the iodine combinations. KOSTITCH and TELEBAKOVITCH ( 1926) find 

degeneration of the sex cells of the testicles of white rats in their ex

periments with jodine. 

Summary. According to more recent researches (ADLER, KosnrcH) 

iodine is a germ poison. Earlier investigators (FERE 1890) found only 

a slight effect in this respect. 

7. Nicotine 

0. and R. HERTWIG ( 1887) placed unfertilized eggs of sea urchins 
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for 5-15 minutes in seawater to which a drop of nicotine extract had 

been added. The later fertilisation is then effected; if a weak solution 
is used, not with all eggs; there are individual differences. Some of 

the eggs have a great power of resistance, others less so against 
harmful influences. There is polyspermy; there enter 2,3 and more 
spermatozoids in the egg, which unite in various numbers with the egg 
nucleus. Among the malformations which arise are more compact 
larvae, which HERTWIG calls stereoblastula. Fertilised eggs of the 
sea urehin (Echinoidea) are not impeded in their development by ni
cotine solution, but it is somewhat retarded. Spermatozoids of the 
seaurchin can withstand a stay in nicotine better than the eggs. For 
eggs 0 and R. HERTWIG took 1 drop of extract in I 00, 200 tot 1000 

ccm seawater, and for the spermatozoids the solutionwas 10 times 
stronger. After a stay of 15 minutes the spermatozoids are still very 
mobile (tumultuary movement). After 35 minutes they are still so. 
The power of fertilisation has not yet been disturbed. An hour later 
the spermatozoids are still fairly mobile; their pregnatory powers 
have suffered a little, but only temporarily; for when HERTWIG then 
placed these spermatozoids in contact with eggs in fresh seawater, 
fertilisation at first appeared not to take place; after a quarter of an 
hour, however, all eggs were normally pregnant. The spermatozoids 
have a great resistibility. G. and P. HERTWIG placed spermatozoids 

of the Rana esculenta in a weak solution of nicotine (0.15 and 0.25 %) 
for one hour. The spermatozoids maintained their mobility and ac
complished fertilisation, whilst development of the eggs was also 
normal. G. and P. HERTWIG saw in suchexperimentsalso the revival 
of the movements, yet upon Ionger immersion the mobility became 
reduced and finally stiffness set in. When the authors diluted the so
lution with seawater, while the spermatozoids are very mobile, (in 
tumultuary movement) the spermatozoids became immobile. In 
these experiments a very poor state of fertilisationwas obtained. G. 

and P. HERTWIG presume that the other results of 0. and R. HERT

WIG's experiments with sperm of sea urchins is tobe attributed to the 
weak nicotine solution which they think was used by 0. and R. 
HERTWIG (this solutionwas ten times stronger than, that which they 
used for eggs; thus I drop of extract to I 0 or I 00 ccm. seawater; cf. 

0 and R. HERTWIG 1887, page 4 and 43). 
Crossing experiments with the spermatozoids of the Rana esculen-
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ta treated with nicotine with the eggs of Rana fusca did not produce 
any results and therefore proved that there was no partial destruc 
tion of the germ substance of the spermatozoids (G. and P. HERTWIG 
1913). 

Tobacco smoke and nicotine fumes injure fowls eggs. When placed 
later in the incubator very few develop. There is retardation of 
development and there are malformations (F:ER:E). F:ER:E (1895) also 
undertook an experiment by injecting a weak solution of nicotine 
into the albumen of the egg. Of the 46 eggs injected with water 33 
developed into normal embryos, and of the 46 eggs with nicotine 
solution there were only 16 normal embryos. Remarkable in this 
respect is the fact that the development of the normal embryos in the 
nicotine group is more advanced than in the water group (Nicotine 
group average 73 hours, water group average 45.5 hours). The em
bryos which have resisted the toxic action of nicotine are therefore 
more developed than control embryos, says F:ER:E. He also noticed 
something similar when using terpentine extract fumes. He connects 
this phenomen with the stimulatory action of some poisons given in 
small doses. We arealso reminded here of PEARL's interpretation of 
his experiments with fowls (p. 87) and of the "arsenic proofness" 
mentioned by EHRLICH, The mobility of spermatozoids of a dog had 
not ceased after an immersion of nicotine I : I 000 after 93 minutes 
(GÜNTHER 1907). 

RICHON and PERRIN ( 1908) find that young rabbits submitted to 
nicotine poison remain backward in growth and emaciate. If injec
tions are stopped the animals recover very quickly and completely. If 
guinea pigs are treated with tobacco fumes or with injections of iodi
ne (FLEIG 1908) all young are defective. They are still born, there is 
frequency of abortus and the weight of the survivors is very low. 
Their growth is slow and they do not live long.lt is a great exception 
if an animal becomes an adult; the animals remain thin and stunted. 
NICE (1912, 1913) experimented with white mice giving them nico
tine and treating them with tobacco smoke during two generations 
(see also page 82). In both generations the mice that were subjected 
to tobacco smoke, bore more young than those of the other experi
ments (with alcohol and caffein), while the control animals had the 
lowest number of offspring. Tobacco smoke excercised a very marked 
injurious action on the viability of the young, seeing that 37 % 
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(41 : II!) of the first generation and 26% (26 : 101) of the second 

generation died through lack of viability. In this group there was one 

miscarriage. Nicotine had not such a strong action. The control 

young grew roughly in the same proportion as those treated with 

nicotine and with smoke. 
The offspring of nicotine poisoned parents to which no nicotine 

was given were somewhat heavier than the young which were given 

nicotine. The young subjected to smoke and those not subjected to 

such grew practically in the same proportion. In the first experiment 

all the mice increased in weight, in the 2nd experiment (1913) their 

growth was perhaps somewhat checked. Also in the case of these in

vestigations by NrcE about the action of nicotine, the young of the 

survivors of the test animals were not inferior to those of control 

animals (see page 84). 
RoGER reporting on tobaccoism says that there is a tenclency to 

abortion. FRIEDEERG ER ( 1926) going on the basis of the experience 
that female tobacco workers have rniscarriages very often, subjected 

rats to heavy cigar smoke. He found in the progeny no differences in 

respect to control animals. The experimental animals emaciate to 

50% of the body weight says VoN ZEBROWSKI. HATCHER and GROSBY 

(I 928) foundnicotine in the milk of a cigarets smoking mother. 

HoFSTÄTTER (1923) undertook experiments with dogs, rabbits and 

rats by injecting nicotine. The experiments were interrupted owing 

to the war and have only a preliminary character. HoFSTÄTTER work

ed with large doses and obtained strong reactions. He reports about 

9 dogs (7 females and two males) which he injected subcutaneously 

i-2 ccm of a 5% solution of nicotinum tartaricum MERCK (100 

parts nie. tart. is equal to 32.53 parts nicot. puriss.) The animals 

nearly always emaciate and have a reduced sexuality or this stops 

altogether. There are many cases of abortians with pregnant dogs 

and many still births. The surviving animals are in bad health and 

grow slowly. It is not quite certain if this is owing to the condition of 

the young themselves, because subcutaneous injections of nicotine 

were continually given to the mother during suckling, and nicotine 

was traced in the milk (see page 127). 

Upon dissection of the test animals the different organs were 

shown to be very much changed. In the female animals the ovaries 

were atrophied and degenerated andin the males the testicles. The 
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germ glands of the young animals were hypoplastic and showed 
fatty degeneration. 

The results of the experiments with rabbits ( II does and two bucks) 

correspond with those with dogs. HOFSTÄTTER gave an injection of 

]--3 cm3 , 1 % nicotine solution. The animals were mostly thin, upon 

dissection the ovaries were seen tobe atrophied and degenerated and 

in most cases there were few matured follicles. He finds atrophy 

of the internal genital organs as found with powerful X-ray treat

ment. The testicles show atrophy and very much impaired spermato

genesis. The sexual desire ceases. 
The pregnant animals have a frequency of abortions, there are 

many stillbirths and those alive are in a bad condition. Of the two 

surviving one died e.g. in 16 days, the other in 6 weeks. These ani

mals were very much emaciated and showed signs of severe atrophy 

of all internal organs. The testicles were hypoplastic and as it would 

seem there is a condition of primary injury to the organs. 
Ratsare highly susceptible to nicotine. HoFSTÄTTER reports of 11 

females and 2 males. He gave 0.5-1 ccm of a 1 % nicotine solution. 

The acute action is less, but the animals mostly die within a few 

weeks. The animals become very thin. Upon dissection atrophy of the 

ovaries was found. The testicles of males were in different stages of 

atrophy. The sexual instinct had disappeared. The second male 

survived the injections and pregnated anormal female three months 

later. This animal cast four young ones which died a few days later. 

Upon dissection nothing peculiar was found. 

When experimenting with white mice in order to get a first im

pression of the fertility of nicotine poisoned mice HoFST ÄTTER found a 

greater mortality among the test animals than among control animals 

and the number of survivors was smal.ler.The difference in the results 

of HoFSTÄTTER's and NrcE's experiments is especially tobe attribut

ed to the vastly different doses of nicotine poison. HoFSTÄTTER used 

mostly a 1 % solution of nicotine tartrate MERCK, gave 0.5 to 1 ccm 

per diem. To rabbits he gave up to 7 ccm in the food. NrcE used a 

1 % solution and mixed 2 ccm of samein the food. By this method it 

is uncertain how much of the poison is taken up by the mice. Y et 

NrcE states that grey rats died in 9 days in this manner, whilst a 

solution of I : 500 was fatal for white mice. 

Many investigators obtained the same results as HoFSTÄTTER. Wc 
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cite still the following from HoFSTÄTTER's publication. Observations 
about changes to the testicles in man by the effects of nicotine do not 
appear to have been made. 

S. WRIGHT experimenting with dogs gave them tobacco in the 
food and found a curtailment and stoppage of sexual instinct. The 
testicles were soft and small. G. PETIT gave dogs, fowls, guinea pigs 
and rabbits tobacco in the food and shut them up in a space into 
which smoke was let or administered a nicotine solution into the in
testines. In the case of acute as well as in the case of chronic tobacco 

poisoning PETIT finds important changes in the testicles; in the last 
named cases he found interstitial atrophy and azoospermy. GY found 
no marked changes in rabbits. PERAZZI injected subcutaneously fe
male rabbits with a tobacco macerate and often found in the ovaries 
degeneration and induration. The embryos in the uterus die and the 
growth of the young is distinctly worse than with control animals. 
Sterility in the mother animals occurs. PETIT also found the ovaries 
atrophic and indurated. R. MüLLER found when experimenting with 
white mice and canaries strongly reduced libido and upon fertilisa
tion many deaths and non-viable young.UNGER's results were not so 

marked in respect to germ injury. 
The reduced potency of the man through nicotine poisoning and 

the reduced fertility of female tobacco workers are connected by 
HoFSTÄTTER in the experiences with experiments with animals. 

NASSE, SuGIMOTO, FRÜHARP, ADLER andAYMERISCH investigated 

the action of nicotine administration on the musdes of the uterus 
in experiments with animals; the result varies. According to DrxoN 
(HEFFTER 1927) nicotine affects the smooth muscular tissue and ac
cording to one experiment caused abortus in the case of a pregnant 
cat. W ADDELL studied the pharmacology of the genital auxiliary 
organs. 

AYMERISCH in his experiments with guinea pigs arrived at the 
following results. By slow poisoning brought about by rubbing in a 
nicotine unguent, no influence is noticed during the course of preg

nancy, although nicotine can be traced in the matemal organs. The 
foetus dies as a result of nicotine injection. Nicotine does not go into 
the foetus in noticeable quantities. 

HoFSTÄTTER 's results differ from AYMERISCH's in respect to the 
last mentioned point. HoFSTÄTTER is of the opinion that nicotine 
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passes through the placenta to the foetus and accepts the statement 
that nicotine passes from the mother into the child through the milk. 
He concludes in the animal experiments that as there are nearly 
always important changes to the testicles to be traced it is certain 
that these argans are seriously injured by nicotine. 

Summary. Nicotine poisoning brings about a reduced potency in 
man, reduced fertility in women. 

In the experiments with animals it has been found that spermato
zoids of lower animals can resist the action of nicotine very well, 
whilst the eggs have less resistance. With frogs somewhat different 
results were obtained. Considerably smaller numbers of normal 
embryos were obtained with treated fowls eggs. Among the normal 
there were some very good ones. Of the mammals the sperm of the 
dog can stand immersion in a nicotine solution well. 

The development of the embryos of mammals in the different 
experiments is varied. NICE finds principally great mortality. FLEIG 
finds great mortality and unhealthy condition of survivors. HoF
STÄTTER who administered large doses of nicotine found many abor
tians and still born among dogs. The surviving young are in a bad 
state. The pathological anatomical changes are considerable in the 
ovaries and testicles of the experimental animals. These changes are 
also evident with a few viable young of treated parents. The manifold 
abortians may be explained by the action of the smooth musdes of 
the uterus. Various other investigators also found pathological
anatomical modifications of the sexual glands. Also in the case of 
nicotine poisoning there is varying individual disposition. 

8. Caffeine 

F:ER:E ( 1900) says that caffeine is one of those poisons which per
haps when injected into a fowl's egg in small quantities would act 
favourably on the development of the embryo and when administer
ed in large quantities would act detrimentally. 

He undertook the following experiments (table 12). In these ex
periments the great variability as to the percentage of monstrosities 
in control eggs is striking. Taking into account the variability it is 
also uncertain whether the great age of the embryos of treated eggs 
according to the degree of development, is really of significance 
in the fourth experiment. 
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NICE (1912, 1913} made his experiments with white micealso with 
caffein (page 82). See also VACCAS, and BLUHM (cit. BLUHM, 1930). 

STIEVE ( 1928) reports on experiments with rabbits. When h·e gives 
male rabbits large doses of caffein for a short time, the young of most 
litters die within the first week after birth; females that received caff
ein before fertilization, show a gr~at sterility and pregnantfemales 
show a great prenatal mortality. Especially of the first two experi
ments the young, that survive are in a good condition and theyhave 
later anormal offspring (see also FRETS, 1931 ). 

Summary. There are some experiments with caffeine as a germ 
poison. The experiments by FERE as well as those by NICE arestill 
uncertain in their results. The mortality of the offspring is great. 
The results of STIEVE are important; he finds a great blastopthorous 
effect of spermatozoids and eggcells. 

TABLE 12. lNJECTIONS OF FOWLS EGGS WITH A SOLUTION OF CAFFEIN. 
(FERE 1900). TREATED EGGS; INJECTED WITH COFFEIN . 

"' 
., 

N.l .; ... Chickens ., ~ g ·;:: 00 
of ., 00 cc . •; .. m.g . .g,c: 

J 1%1 
\infer-1 "'c I mon-(/) 

., 
<..) s:l age % exp. z z s:l 0 tile I 0 stra ~~ 

I 4 48 0.75 16 12 72 4 8.3 48 6 12.5 38 79.2 
2 6 72 0.5 16 8 72 45 62.5 45h.20 6 8.3 21 29.2 
3 6 72 0.25 16 4 72 51 70.8 47h.27 5 6.9 16 22.2 
4 6 72 0.2 10 2 72 48 66.7 51h.41 5 6.9 24 33.3 

CONTROL EGGS; INJECTED WITH AQ. DEST. 

4 48 0.75 72 28 58.3 45h. 9 6 12.5 13 27.1 
2 6 72 0.5 72 55 76.4 47h. 8 7 9.7 10 13.9 
3 6 72 0.25 72 52 72.2 46h.27 I 1.4 18 25 
4 6 72 0.2 72 49 68.1 49h.41 3 4.2 23 32 

9. Morphine, Opium, Codeine, Cocaine, Hydras Chlorali 

Morphine and opium are also mentioned as germ poisons, al
though clinical experience in connection with these is not available. 
(0. BINSWANGER 1899 page 84, FERE 1890 page 248}. 

Lengthy use of cocaine leads to sexual impotency (J OEL, 1923 also 
STROHMAYER, 1928). 

KoELLIKER (1856) already undertook experiments with spermato-

Frets, Alcohol 9 
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zoids of a bull and others, using morphine. Motility ceased but 
returned after administration of I % solution of kitchen salt. 

In their experiments connected with the action of chemical sub
stances on non-fertilized eggs of the seaurchin, 0. and R. HERTWIG 
( 1887) found that morphine had only a slight influence. Only con
centrated solutions (0.4-0.6 %) in not too long an action produced 
the same deviations in the later fructification as shown by the action 
of other poisons. Morphine in the usual ?Olutions seems to have no 
effect on the spermatozoids of the sea urchin. Fertilized eggs of the 
sea urehin show also great indifference to morphine solutions. 

FERE ( 1893) injected into fowls eggs small quantities of a morphine 
solution and placed them in an incubator. Development was retarded 
and there were monstrosities. 

Codeine injected into fowls eggs also produces retardation of 
development and formation of monstrosities. (FERE 1893). 

Cocaine injected into eggs of the seaurchin showed the same depar
tures in eggs fertilised afterwards as did also different other substances 
which 0. and R. HERTWIG ( 1887) investigated, It differs in its action 
somewhat from chioral hydrate (see below). 

Fertilised eggs in their development are very much impeded by 
cocaine. In a solution of cocaine I : I 000 the spermatozoids of the 
dog do not stop their movement after 60 minutes immersion (GüN
THER 1909). The same with a similar solution of morphine. 

Hydrastine hydrochlorate has a deleterious effect on the eggs of 
the seaurchin. Upon later fertilisation divergencies occur which were 
pursued by 0. and R. HERTWIG in vivo ( 1887). H ydrastine hydrochlo
rate acts on the spermatozoids of the sea urehin very drastically. The 
motility disappears, returns however after some time. Defects in the 
fertilised product were not found (0. and R. HERTWIG, 1887). The fer
tilisation of eggs of the sea urehin becomes disturbed by chioral 
s Jl utions. F ertilised eggs are impeded very much in their development. 

G. and P. HERTWIG ( 1913) could not find any injurious 'effect with 
the sea urchin. They also treated the spermatozoids of Rana Fusca 
with a t % solution of chioral hydrate and had them fertilized with 
the eggs of Rana esculenta. Some cross breeds developed; a proof of 
part elimination of the Spermachromatine (page 134). 

0. HERTWIG (1913) placed spermatozoids of the frog, RanaFusca, 
in a 0.3 % solution of hydras chlorali for half an hour and two hours 
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respectively. Afterwards they. were united with normal eggs. In the 
first experiment all the eggs were fertilised, in the second experiment 
only half of them. In both cases only pathologic larvae developed. 
Control eggs without exception developed into normal embryos. 
Among pathologic larvae there were some with spina bifida, many 
were too small, others succumbed. Development became slower. All 
chloral treated embryos aretobe distinguished from non-treated by 
their dwarfed condition, they only being two thirds or half of the size 
of comparison animals. They do not move freely. 

Diploide gametes and polyplaidie (the occurrence of multiples 
with the number of chromosomes) may be formed by narcotica. (0. 
ROSENBERG, 1928). 

Summary. There are hardly any observations with man as to the 
injurious effects of the poisons namedunder article 9. In the experi
ments hardly any action or only a slight influence of morphinewas 
found. The action of cocaine is stronger and that of hydras chlorali 
is the strongest. The experiments with hydras chlorali with sper
matozoids of Rana Fusca by 0. HERTWIG and by G. and P. HERTWIG 
are fine examples of blastophthoric influences. However even here 
individual variability must be considered. 

10. Alcohols (except Aethylalcohol), Glycerine, De,xtrine, Chloro
form, Aether and Acetone 

M ethylalcohol. 
The results of inhalation experiments with methylalcohol with 

fowls by PEARL (1917) correspond greatly with those of similar ex
periments with aethylalcohol (page 87). 

The treated fowls increase in weight. The laying of the birds has 
been excellent. There are many infertile eggs. There is a great diff
erence in the results of the various matings. PEARL finds the follow
ing in three matings of methyl treated males and females. 

mating II eggs set I infertile % I died o,{ died I % 
infertile inshell i: shell hatched hatched 

2120 34 32 94,1 1 50% I 50 
2121 24 4 37,5 3 20% 12 80 
2122 27 26 96,3 0 0,0% 1 100 
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We see m mating 2120 that I of 2 embryos died in the shell 

(50%) andin mating 2122 there were no deaths with one embryo 

(0.0 %). Of these totals the mean figures are taken. 

PEARL concludes that fertile eggs of treated animals hatch better 

than eggs of normal animals. The weight when hatched, the growth 

and the total surviving animals are better with the offspring of 

treated animals than with control animals. There were no deform

ities. 
In solutions of m~thyl-, propyl-, isobutyl- amyl- and allylalcohol 

of I % the motility of dogs sperm which has been weakened by 

standing two hours, stops in about twenty minutes. In a solution 

of methylalcohol of 5 %, this time is 5 minutes for sperma of a bull, 

a very short time (GüNTHER 1907). 
F:Em': during his studies about teratogene influence of alcohols in 

the albumen of fowls eggs not only injected aethylalcohol but also 

methylalcohol, propyl-, butyl- and amylalcohol. The higher alcohols 
according to FERE show an increasing degree of harmfulness. Wine 

and especially brandy are more detrimental than pure alcohol. 

Absinthe and aniseed essences produce the greatest number of de

fects. The chickens which survived were often subject to epileptic 

fits (page 77). 
Fowls eggs exposed some time to fumes of absinthe essence showed 

disturbance in their later development (F:ER:E 1893). 

GREHANT (1900) on the grounds of his experiments with absinthe 

and the investigations of the proportion of alcohol in the blood, 

thinks that essence of absinthe acts on the body by reason of the 

alcohol it contains (LABORDE and MAGNAN think the same, page 7). 

Experiments with fowls eggs by injecting into the albumen teach 

us that methylalcohol has a stronger teratogenic influence than 

aethylalcohol but less than propylalcohol. In such experiments the 

teratogenic influence of the isoalcohols increases as well asthat of the 

alcohols according to the ratio of C02• (F:ER:E). 

0. HERTWIG ( 1912) experimented with spermatozoids of the Rana 

using methyl- and aethylalcohol and found in both instances an in

creased motility of the spermatozoids (page 82). 

BALDWIN ( 1920) concludes with regard to his experiments with 

the higher alcohols and other substances and the dividing sea 

urehin eggs that dividing eggs show periods of varying susceptibility 
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and resistance when exposed to chemical substances and to various 
physical conditions. From such experiments it appears that,_ the 
resistance of the eggs is least at the time when they are under
going rapid change of form. 

By using chloroform fumes on unfertilised eggs of the sea urehin 
0. and R. HERTWIG ( !887) influenced them in such a way that later, 
after fructification had taken place, polyspermy occurred. Egg cells 
are destroyed by chloroform water. 

Ether and chloroform have rather a general effect on developing 
fish embryos, although only a small percentage of cyclopic monsters 
occur. Chloretone of 0.1 causes many abnormalities. The embryos 
are usually small (STOCKARD 191 0). Chloroform fumes retard and 
disturb the development of fowls eggs (FERE 1893). By remaining 
long in chloroform fumes later development is totally suspended. 
Chloroform and aether are injurious to spermatozoids of the buH 
(KÖLLIKER 1856). 

The results of the inhalation experiments with aether on fowls by 
PEARL ( 1917) correspond with those with aethyl- and methylalcohol 
(cf. PEARL's tables 1,5 and 14). Here also there are many divergent 
totals of which the mean figures have been taken and upon which 
conclusions have been formed. 

The group of ether treated male and ether treated female consists 
of four matings. 

% died % died % 
% 

mating eggs set infertile hatched all eggs 
infertile inshell inshell hatched hatched 

2105 35 34 97,1 I 100,0 0,0 0,0 0,0 

2106 25 4 16,0 3 14,3 18 85,7 72,0 

2107 22 6 27,3 8 50,0 8 50,0 36,4 

2108 21 7 31,8 3 21,4 11 78,6 52,4 

F:ERJ~ ( 1893) finds that preliminary etheüsation of fowls eggs 
leads to a retarded development and causes deformities. 

At this point the butterfly experiments by STANDFUSS, FISCHER 
and others may be mentioned. By the action of aether fumes on the 
pupae they obtained changes in the colour of the skin of the imago 
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(cit. 0. HERTWIG 1913, cf., also 0. HERTWIG 1895, alimentary J.>Oly· 
morphism). 

In a solution of 5% glycerine the motility of the SJ.>eimatozoids of 
the bull stops after 112 minutes immersion (GüNTHER). Iu a solution 
of I% dextrin the movement of spermatozuids of the dog stops in 8 
minutes (GüNTHER). Injections of a solutiou of glucose and of glyceri
ne in fowls eggs causes a teratological action. (F:ERI~ 1893). 

MIRTO found seven normal embryos in 18 eggs which he injected with 
acetone and I 0 normal embryos in 18 eggs in which water is injected. 

F:ERE ( 1896) inj ected acetone into fowls eggs and found 98 normal 
embryos of 156 treated eggs, i.e. 62.9 %. He found 58 normalem
bryos of 72 control eggs (injected with water) i.e. 80.6 %. He is of the 
opinion that natural breeding of modified eggs does not give reliable 
experimental results (contra MIRTO). 

Summary. lligher alcohols according to different investigators are 
more injurious than aethylalcohol. Methylalcohol is likewise more 
injurious than aethylalcohol. In respect to the interpretation by 
PEARL of the results of his experiments with methylalcohol and with 
aether on fowls, the same objections exist as with his interpretation 
of his experiments with aethylalcohol. (p. 87). Chloroform fumes are 
injurious to the germ cells. 

II. Quinine, Strychnine, Terpentine Essence, Papaine, Hydro 
Cyanide, Carbolic, Hydroquinone, Phenylurethane, Peptone, 

Creatine 

Quinine acts on the egg cells of the sea urchin, as well asonother 
lower organisms as a strong toxic. Upon fertilisation polyspermy 
ensues and great pathological changes of the blastulae arise. (0. & R. 
HERTWIG 1887). The development of the fertilised eggs of the sea 
urehin is greatly disturbed by quinine solutions. There is very little 
impediment of the fertilisation itself. In a solution of quinine 
I : 1000 the motility of the spermatozoids of the bull stops after 30 

minutes (GüNTHER 1909). KöLLIKER (1856) studied theinfluence on 
the spermatozoids of the bull by immersing them in a 20 % strych
nine solution. The motility stopped, but returned after the addition 
of 1 % solution of kitchen salt. Strychnine in weak solutions also 
works rapidly on non-fe:rtilised eggs of the sea urchin. The changes in 
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the fertilisation are clearly visible. There is great polyspermy (0. and 
R. HERTWIG, 1887). Strychnine has only very slight toxic action on 
the spermatozoids of the sea urchin. The development of the fertiliz
ed eggs of the sea urehin is only slightly impaired by strychnine 
(0. and R. HERTWIG 1887). G. and P. HERTWIG (1913) found after
wards that strychnine does not darnage the spermatozoids of the sea 
urchin. 0 .. HERTWIG (1913) made experiments with the Ranafusca 
by giving strychnine nitrate and obtained corresponding res ults as 
with chioral hydrate (page 130). 

The result of some experiments were somewhat divergent. 
G. and P. HERTWIG (1913) treateqspermatozoidsofRanaFusca 

with a 0.75 % solution of strychnine nitrate and did not obtain any 
developed cross-breeds as a result of fertilisation with eggs of Rana 
esculenta (page 130). 

There are Observations of the injurious influence on the human being 
and on animals by terpentine essence vapours. In one case PoTAIN 
reports a late abortus (cit. FERE 1893). A short treatment of fowls 
eggs with terpentine fumes does not impair later development. After 
long treatrrient defects and retardation of development may occur, 
but such arenot common. In a saturated solution of terpentine oil 
the motility of spermatozoids of the dog stops in 13 minutes (GüN
THER 1907). 

F:ER:E (1895) points out that there are medicines which have an 
injurious action when given in ]arger doses, and an exciting action 
when the doses are smaller (page 123) and he investigated to find out 
whether there was any eutrophic or dystrophic action on the embryo 
according to the dose administered to which it is subjected. He used 
papaine. The result of his experiments is that with solutions of 1 : 
2500 and I : 3000 the development was distinctly more advanced in 
eggs having received the papairre solutions than in control eggs. The 
number of fertile eggs was roughly the same. If the solution of pa
paine is still weaker, I : 3500, there is hardly any difference in the 
rate of development with that of control eggs. If stronger solutions 
e.g. I : 100· and I : 200 are used not any of the eggs develop; a 
solution of I : 400 gives a small percentage of fertile eggs (4.16 %). 
In the solutions up to I : 2000 there is a smaller number of fertile 
eggs than with control eggs and a small number of normal embryos 
and a retarded development. In his investigations of substances 
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which might produce a suractivity of the development of the em
bryo F:ERI~ found that cantharidine increases the variabilility and 
prornotes the occurrence of monstra; the development is accelerated, 
especially when small doses are given. 

A solution of 0.2% cyanide had no influence on the activity of 
spermatozoids of the bull a.o. (KöLLIKER 1856). 

V AN HERWERDEN ( 1918) placed Daphnia pulex cultures in a 
0.05% solution of potassium cyanide. There were more broods in 
the same period than with control material. 

Of orgauic antiseptics of which GüNTHER ( 1907) investigated the 
action on the spermatozoids of some mammals, he was struck by the 
weak action of carbolic acid and by the strength of hydro-quinine. 
Lysol and creoline caused strong action. KöLLIKER {1856) had 
already discovered the injurious action of creosote. 

V AN HERWERDEN ( 1919) finds great sensitivity of the egg cells of 
the Daphnia in the last stages of maturity, for phenylurethane. She 
placed Daphnia pulex cultures in nf 16000 phenylurethane. More 
broods were formed; maturation of eggs is acelerated. In n/4000 
urethane abortive young are formed. The embryos remained in the 
envelopment up to the last and died quickly when taken out. An 
occasional Daphnia developed, was placed in water and produced 
healthy young. 

On the basis of her investigations with Daphnia. and the facts 
known from the literatme V AN HERWERDEN believes that especially 
the matured egg cells are very sensitive and that these would apply 
to the whole of the animal world. 

F:ER:E ( 1896) injected a 5 % peptone solution into fowls eggs and 
found that about as many normal embryos developed as in control 
material when he injected the same quantity of distilled water. 
When a stronger solution of 10 %, 20% or 25% is injected, a smal
ler number of normally developed embryoswas obtained. 

F:ER:E {1898) injected quantities of a I % creatine solution and 
found in 8 cases that treated eggs produced more embryos and were 
further developed than control eggs. In one case the number of em
bryos was larger, but the average degree of development was less. 
Of the 108 eggs after 72 hours incubation, those which were injected 
with aqua dest. 69% had normal development with a mean time of 
about 45 hours, whilst with the 108 eggs injected with creatine there 
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were 81.4 % normal developments with a mean time of 47 hours. In
jections with xantho-creatine produced similar results. There were 
76.7% normal developments with treated eggs and 68.7 % with 

untreated eggs. The average development after 72 hours incubation 

is 53.5 hours with treated eggs and 45 hours with untreated. 

Summary. Quinine proved in the experimentstobe a strong germ 

injurious agent. The experiments with strychnine with the sea urehin 

and Rana did not produce such positive signs of blastophthoric ac

tion a.s hydras chlorali. FERE found in papaine a substance which has 

an eutrophic or a dystrophic action on the embryo according to the 
dose given. Carbolic acid is a weak germ poison, hydroquinone a 
strong one. Phenylurethane acts very strongly on the egg cells of 
Daphnia. Creatine and Xanthocreatine, in the experiments with 
fowls eggs produced a larger number of embryos and also embryos 
which were further advanced in their development than control 

embryos. 

12. Methylene Blue 

Methylene blue was the first of a series of chemical substances 

which 0. HERTWIG ( 1912) used in order to determine the action 

on the germ cells of Rana. On injecting methylene blue into the 
lymphoid sacks of three male Rana fusca, and after fertilisation by 
the egg cells of non treated females with their sperm 0. HERTWIG 

fcmnd in one case besides many normal embryos 15 that were defect

ive of which 5 permanently; the larvae were small and weak, the 

tail end of some was bent. In a second experiment, the male having 

been treated longer, HERTWIG obtained exclusively abnormal em

bryos which developed into forms with Spina bifida and as Hemithe

rium anterius Roux respectively. Of the second testicle the sperma

tozoids were still treated afterwards with a methylene blue solution 

Also in this experiment all embryos differed from control material, 
but the changes were not so great. The development was slower, the 

larvae were not so motile; there were some Spina bifida and finally 
they all developed hydrops and ascites. In this experiment it is a 

question of the effect of a single action of short duration. 
The results of these experiments with methylene blue correspond 

greatly with similar experiments with radium and mesothorium that 

this author made. The most remarkable thing in the experiments with 
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radiumisthat with strong doses injury to the germ cells is apparent
ly slighter; from the outward appearances the larvae are normal, 
although small. 0. HERTWIG and his collaborators (GüNTHER HERT
WIG), were able to determine that with strong doses the spermato
zoids practically died out, and a parthenogenetic development took 

place. 
MAc DoUGAL (1914) treated the embryo sacks of seedlings with 

methylene blue and potassium iodine (page 121) and obtained some 
individuals unlike the parental strain. 

G and P. HERTWIG (1913) treated spermatozoids ofRanafusca with 
a 0.05 % solution of methylene blue and afterwards fertilised with 
them the eggs of Rana esculenta. Some cross products developed 
and reached the age of 15 days. They succumbed from ascites. This 
successful further development is a proof of a partial preclusion of the 
sperm-chromatine (page 130). 

By the immersion of spermatozoids of the fish Gobius jozo in 
methylene blue, the coarse of later fecundation is disturbed; many 
deformities arise. Some embryos develop into normal animals. 
(page 145). 

Treatment of spermatozoids with methylene green produced no 
modifications of the later fertilisation (G. and P. HERTWIG 1913). 
Crossing with fishes of the same family was not successful, nor with 
treated sperm. 

In one experiment, where the spermatozoids of the sea urehin were 
placed in a solution of methylene blue, there were many deformities; 
in a second experiment development progressed practically normally. 

Further in another similar experiment there were great differen
ces. Besides embryos with serious defects in development there wer.e 
always some which developed normally. 0. HERTWIG also noticed 
this and points out that the varying influence is brought about by 
the chemical substances in contradistinction to the uniform influence 
by irradiation (cf. however GoLDSCHMIDT 1929). There is delay and 
irregularity of the division, formation of stereoblastulae and stere
ogastrulae. 

G. and P. HERTWIG ( 1913) find that after treating the spermatozoids 
of the sea urehin for one hour in a I % solution of methylene blue, thc 
fertilised eggs in general are uniformly disturbed in development; in 
cases of a long immersion the results vary; in some experiments the 
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result is better than in the cases of short immersion. There was not a 
great variation of deformities, and partheno-genetical larvae were 
nut obtained. 

Spermatozoids immersed in the methylene blue for 16 to 18 hours 
died in great numbers. Yet in most of the experiments there are 
some fertilised eggs which develop and become normal embryos. 
There is no parthenogenesis here; the embryos are not small and do 
not differ from control embryos. The authors suppose that after a 
lengthy action of methyleneblue all spermatozoids of which the 
nucleus has been injured by this chemical, die. Only those sperma
tozoids whose :tmclear structure is not susceptible to methyli:me blue 
remain alive and fertilise eggs which develop normally. By a lengthy 
immersion in methyleneblue there is a selection of the methylene 
blue "proof" spermatozoids (EHRLICH). 

One fact remains unexplained and that isthat when fertilising the 
treated spermatozoids the first divisionbegins later than with con
trol material. G. and P. HERTWIG take it that the methyleneblue 
"proof" spermatozoids have, moreover, the peculiarity of retarding 
the fertilisation. This is therefore a second hypothesis. 

This second hypothesis is a real auxiliary hypothesis. G. and l 
HERTWIG found as a result of the action of different chemical sub
stances on the spermatozoids, that the later fertilisation proceeds 
slowly and that malformations occur. They consider both the phe
nomena as a consequente of the injurious action of the chemical 
substances. 

The authors in their experiments with methyleneblue obtained a 
paradoxical result (lengthy immersion and sometimes good results, 
yet much retardation) and both explain the good results and the 
retardation by selection. 

The necessity of having to accept this auxiliary hypothesis makes 
the whole explanation very weak. The results were moreover not 
general. 

Summary. Methylene blue is a powerful germ injuring agent. With 
Rana crossing experiments were successful, which yields a proof of 
the highly blastophthoric action of methylene blue (just as with 
hydras chlorali). 

In the experiments with sea urchins and fishes there is a highly 
retarded development and many malformations. There was great 
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individual variability and a lack of uniformity in the results of the 

experiments. Ray-treatment yields a moreuniform influence. 

G. and P. HERTWIG also obtained varying results. Sometimes they 

find with long treatment great mortality and some embryos which 

develop normally. They take it that there are some germ cells among 

them which are methylene blue "proof" (EHRLICH) and that those 

which are susceptible die. The methylene blue resistent germ cells 

have, moreover, the peculiarity of retarding fertilisation. 

13. Alkalis, Acids, Salts 

It was shown very early that immobile spermatozoids show 

renewed activity by the addition of potassium or natron hydroxide 

and that acids on the contrary have an injurious action on the sper

matozoids (QuATREFAGES 1850, KöLLIKER 1856)). 

GüNTHER (1909) who worked much more accurately found with 

a 1°/00 KORsolution an immediate stoppage of movement (GüNTHER 

means by "immediate" in less than 20 seconds). With weaker solu

tions 1 : 2000 to I : I 0000 the movement in two series of experiments 

lasted 40 seconds to 2! minutes and 17 minutes to 31 minutes res

pectively. NH 3 and Ca (OH) 2 have a weaker action than KOH. 

When GüNTHER added alkali (I : 5000, KOR) to the solutions of 

different substances in which spermatozoids had become immobile 

after some time, he often found there was a temporary return of 

motility. With some substances, sublimate, formaldehyd this is not 

possible, with hydroquinone it is (page 136). The renewed activity 

is only temporary, it is not a restitutio ad integrim as with acids 

(page 141 ). Sublimate and formaldehyd are therefore, according to 

GüNTHER, heavy sperm poisons. 

TEICHMANN ( 1903) treated spermatozoids of sea urchins with 

caustic potassium ·solution. The damaged sperma chromatine does 

not fuse with the nucleus of the egg, but the latter conducts the 

first and sometimes the second division independently. 

It is very detrimental for the development of fowls eggs to remain 

in ammonia fumes (FERE 1899). 

In GüNTHER's experiments with sperms of the dog, the bull and 

the stallion, most of the acids of a strength of 1 ° j 00 still act para

lytically. 
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Acid boricum, which is known as a sperm killing agent, showed the 
weakest action of all acids investigated. Acetic acid, hydrochloric 
acid, nitric acid and sulphuric acid ( 1 Ofo0) stop the movement in 
about 40 minutes. 

Of the acids E. RosT ( 1927) discusses boric acid and its action on 
the musdes of the uterus. Boraxis known as a sal uterinum (aborti
ficient), yet it has already been acknowledged by BINSWANGER on 
the basis of experiments with animals and observations with human 
beings to have no result. 

The resistance of the spermatozoids of man to acid citricum and to 
hydroquinone is greater than with those of the dog (GüNTHER 1909). 

In LOEB's experiments {1896) it appeared that the egg of the fish 
Fundulus is very sensitive to the action of carbonic acid. 

When GüNTHER whilst experimenting with sperm of the dog 
which had lost its motility in a solution of 1 Ofoo citric acid and 0.90fo 
NaCl, added 1 : 5000 KOR to the solution, making it slightly alcalic, 
he perceived that the movement of the spermatozoids returned and 
that they became just as active as control sperm. The other acids 
also showed the same action. 

The standstill brought about to the spermatozoids by the diluted 
acids, is therefore only a trance which also appears with hyper and 
hypisotonic salt solutions. 

If a little alcali is given to old sperm there is a revival of activity. 
This can be explained by the fact that fresh sperm is alcalic and 
gradually reacts acidly. 

Acids strongly diluted do not destroy the spermatozoids, but only 
stop their movement; by adding alcali their movement is revived. 
Real sperm poisons are several metal salts, antiseptics and sub
stances which possess a strong power of reduction. 

GüNTHER investigated the reaction of the sperma of the human 
being towards kitchen salt solutions. With a concentration of 0.9 % 
is the optimum of the duration of motility. 

Injection of a solution of kitchen salt in fowls eggs has a teratolo
gical action. Some embryos die, others show deformities.(FERE1893). 

By immersion in a solution of kitchen salt of 0.6-1 %, the 
development of fertilised frogs eggs is disturbed. Development is 
retarded, the gastrulation is disturbed and many deformities are 
formed (spina bifida, anencephali, 0. HERTWIG 1895). 
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The defects with embryos of Siredon piseiformis (Axolotl) arenot 

so strong and are limited there to the central nervaus system, so that 

the embryos ean bebred further. LOEB interrupted the development 

of sea urchins eggs by placing them in a solution of kitehen salt (eit. 

0. HERTWIG). LOEB studied the solutions in whieh the fertilisation of 

invertebrates took plaee (Eehinodermata) and was able by means of 

ehemieal agents to induee these lower animals to develop partheno

genetieally (cf also 0. HERTWIG page 137, 138). 

MoRGAN obtained a deviating eourse of the gastrulation proeess 

with frogs by plaeing blastulae of frogs insalt solutions of 0.3-1.0%. 

(eit. 0. HERTWIG). 
0TTO WARBURG ( 1 91 0) studied the oxydation proeess in the fer

tilized and unfertilized eggeell of the sea urehin. He put the egg in an 

artifieial salt solution and added eaustie soda (NaOH); then the 

growth stopped, but there was a high eonsumption of oxygen. 

Fertilized sea urehin eggs die soon, if they are put in a solution of 

kitehen-salt of the same strength as seawater. If one adds to the 

salt solution a little Ca, Zn or Pb-ions, the poisonous effect of the 

saltsolution is nullified (LüEB). In the same way fertilized sea urehin 

eggs die in a solution of kitchen salt that is isotonic with seawater, 

unless one adds a trace of natriumcyanide (WARBURG, 1910). Ac

cording to WARBURG the poisonous effeet of the kitchensalt solution 

is explained by the very strong increase of the oxydation process 

in the living cell. Small quantities of Cu-, Ag- and Au-ions paralyze 

in sea-water the development of fertilized seaurchin eggs. LoEB 

investigated in many experiments the effect of chemical substances 

on the development of the fertilized egg cell. 

HERBST bred eggs of the sea urehin in solutions of lithionearbo

nate and obtained many malformations (eit. 0. HERTWIG). 

STOCKARD ( 1909) obtained cyclopean individuals in fish which had 

developed in solutions containing magnesium (Mg Cl2). 

GüNTHER ( 1907) traced the influence of a large number of different 

salts on spermatozoids. He was struck by the weak action of lead 

and ferro salts and the strong action of silver and mercury salts. He 

finds in his investigations with sperm of stallions, bulls and dogs very 

divergent individual resistance. 

Neutralalkalisalts are similar in their action on spermatozoids as 

kitchen salt, and are just as little injurious. They are very sensitive 
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for the concentration. Acid and alkali reacting salt solutions are 

quicker in stopping the mobility than neutral ones. 

Alkali salts of various aromatic acids may, also as a neutral solu

tion, quickly paralyze the mobility of spermatozoids. 

Water is also a sperm poison. KöLLIKER ( 1856) already wrote 

long ago that by adding a few drops of water to the sperma, move

ment stops. The spermatozoids are apparently dead. After adding a 

natrium salt the spermatozoids again become active. KöLLIKER 

found that the motility returns after adding many substances which 

favourably influence the movement of the spermatozoids, such as 

blood serum, sugar, albumen, ureum, glycerine, kitchen salt, potas

sium solution. Solution of potassium acts least in this respect. 

In bovine serum the movement of spermatozoids of the dog is still 

to be seen after 94 minutes. In rabbit serum it stops in 5 minutes. 

This is a striking difference (GÜNTHER). 

Summary. Weak solutions of alkali often restore the activity of 

spermatozoids which had stopped after a stay in acids or other 

chemicals. In a somewhat stronger solution (I 0 j 00) of potassium 

hydroxide the mobility stops almost immediately. 

Most acids of a solution of 1 °/00 work paralytically and almost 

immediately on spermatozoids. 

vVith real germ poisons, sublimate, formaldehyd and other metal 

salts the movement of the spermatozoids does not return after the 

addition of alkali. 

Non-isotonic solutions of kitchen salt react injuriously on the 

development of different lower animals; many malformations arise. 

1) BLUHM ( 1 930) gives a short report of an extensive experiment, that com

prises 32300 albino mice and where specialattentionwas given to the corres

pondence of experiment and control animals. Males were injected with 0.2 

ccm of a 15 per cent aethylalcohol solution six times a week. The offspring 

received no alcohol and were watched till the 8th generation. 

BLUHM finds a great prenatal mortality that appears in smalllitters. There 

is a great mortality of the young and a somewhat greater mortality of the 

grandchildren of the alcoholized males in the suckling age. This mortality is 

progressively smaller with the grand-grand-children up to and including the 

7th generation. There is a small mortality of the progeny of alcoholized males 

at the age of 3-8 weeks. This mortality is evidently greater in the whole 

further life with the males and up to 3/4 of a year with the females. The body

weight is somewhat smaller up to one year with the males of treated males and 
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up to 13 weeks with the females. There is often a general weakness. There is a 
great infantile mortality with the young of matings of treated males and non
treated females no matter of which generation the treated male was. 

BLUHM concludes that there is in this experiment a blastophthory in the 
sense of mutations i.e. hcreditary changes of the gcrmplasm. It is her opinion 
that the male exercises the greatest influence, so the mutations are located in 
the sexchromosomes. This <xperiment will have to be judged when the full 
publication has appeared. 



DISCUSSION AND CONCLUSIONS 

The study of the literature published about different germ poisons 

has shown us that lead, thallium, iodine, nicotine, chioral hydrate, 

methylene blue etc. have a considerable injurious action as germ 

poisons. The germ injurious effect of alcohol (see page 76, 111) is ac

cepted by most authors, it is doubted by some and denied by a few. 

Among the germ poisons named above, thallium and methylene 

blue have no significance as far as the human being is concerned. In 

our review we have discussed further a number of poisons which have 

been studied experimentally which are practically also of no signific

ance for man. It is, however, desirable when prescribing medicine 

for persons tothink of other possible actions of it. 

The germ poisoning action in the narrow sense, thus action on the 

germ cells before the fertilisation, is especially prominent if only the 

male before mating, resp. only the male gametes before fertilisation 

have been treated with a germ poison. Suchexperiments were made 

by the HERTWIGS with different chemical substances. CoLE and 

BACHHUBER and WELLER used lead. BILSKI, STOCKARD and others 

used alcohol. 

A strong germ poisonous effect on the male sexual glands was 

ascertained in the experiments with thallium by HECKE, with iodine 

by ADLER and with nicotine by HoFSTÄTTER. In all these cases far 

reaching anatomical modifications in the testicles of the experimental 

animals were found; changes which coincide with those brought about 

by ray treatment. Anatomical changes of the testicles in cases of 

chronic alcoholism of man have been specially written about by 

BERTHOLET and by KYRLE, ScHOPPERand WEICHSELBAUM. 

0. HERTWIG as a result of his experiments with radium treatment 

and the action of chemical substances on spermatozoids, considers as 

chemical germ injury, a somewhat altered constitution of the 

spermatozoids i.e. of the idioplasm in a pathological direction. 

Frets, Alcohol 10 
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I t is not possible to see any changes in the spermatozoids through 

the microscope; however, it appears that if these spermatozoids, 

which remain motile and are capable of fertilisation, are brought into 

contact with normal eggs the process of development shows a series of 

disturbances (page 137). 
In some cases the germ injurious action by ray treatment and also 

by the action of chemical substances (chloral hydrate) goes sofaras 
to practically destroy the chromatine of the spermatozoids, and when 

these spermatozoids unite with eggs parthenogenetical development 

arises (G. and P. HERTWIG). 
Disturbed development of eggs which are fertilised with spermato

zoids which have been exposed to the influence of chemical sub
stances is a clear example of blastophthory. 

0. HERTWIG considers the fact that injurious action of different 
substances gives the same result. The reaction which follows physical 
or chemical stimulants is not defined by the nature of the material 
used but by the characters of the living matter (spermatozoids and 
egg cells). 

HERTWIG also paid much attention to the fact that the influence of 

chemical substances shows great individual variation: the results of 
the experiments are very different. He infers that this great variable 

individual resistance of the spermatozoids against the action of vari

ous chemical substances is due to the varying permeability of the 

spermatozoid-walls. 
Where EHRLICH speaks of arsenic resisting (arsenic proof) trypa

nosoma races and considers this resistance as an acquired immunity, 

0. HERTWIG suggests against this opinion the possibility that we 

have simply to do with individual variability, thus with an individual 

different resistance. 
Wehave, whendiscussingthegerm injurious action of alcohol, also 

accepted the possibility that there isavariable resistance of the germ 

cells and that some of these cells arenot injured and may be called 

alcohol "proof" (page 11 0). 
G. and P. HERTWIG in respect to the action ofmethylene blue accept 

a selective agency. 
F.ER.E, who studied the action of many chemical substances on the 

development of the fertilized eggs brooded afterwards, is of the 

opinion that some substances in small doses may have a favourable 
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action. He distinguishes an entrophic and a dystrophic action (F:E&E, 
(F:ER:E, p. 119). Thisis found with terpentineessence and withpapaine. 
Furthermore there is great individual variability. He found the 
deleterious action of nicotine very great, yet some embryos develop
ed well. In the case of creatine he found mostly that a large number 
of embryos developed and that development was far advanced. 
Creatine would therefore in particular have an exciting action. For 
nicotine we nmst take it that it has a paralysing effect and an excit
ing action when given in weak solutions and for some resistant germ 
cells. 

STIEVE mentions an all-or-nothing rule with respect to the results 
of his caffein experiments. 

These are the same phenomena as are met with in the action of al
cohol (page 87) and we repeat that it seems to us not correct to speak 
of selective action here. Selection has not actually been established 
anywhere. J OHANNSEN ( 1926, page 670) writing about heredity by 
adaptation, which expression is used in a somewhat different mean
ing than with selection, states that the conclusion in many cases of 
adaptation to environment is insufficiently motived, it is even an 
unproved opinion. J OHANSSEN cites WENT who showed with certain 
water plants which live in an abundance of water that the solid 
manner of cleavage cannot be gradually created here. 

The discussion on adaptation and selection by WILLIAM BATESON 
in the introduction of his renowned book Materials for the Study of 
Variation (1894, p. 10-13) is also very important. "It is most im
portant that its proper use and scope should be understood", BA
TESON says. And "There is need for great reserve" "in dealing with 
questions of adaptation more than usual cautionis needed". " .... Sin
ce at the present time the conclusions arrived at in this field are being 
allowed to pass unchallenged to a place among the traditional beliefs 
of science, it is well to remernher that the evidence for these beliefs is 
far from being of the nature of a proof." "We live not only by virtue 
of, but also in spite of what we are" ... We can only getan indefinite 
knowledge of adaptation, which for the purposes of our problern (the 
test of the theory of natural selection) is not an advance beyond the 
original knowledge that organisms are all more or less adapted to 
their circumstances". 

PEARL has dealt quite recently with this question. Hewrites (1930, 
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p, 181) : "No proof of the effectiveness of natural selection in altering 

a race can be logically complete until it has been demonstrated that 

there are genetic differences between survivors and eliminated, as 

well as somatic differences". (see also PEARL, p. 184}. 

I therefore think, taking this into consideration, that it is better 

not to speak of selection in respect to the effect of alcohol. 

In the experiments with PEARL's fowls, the results of which are 

contestable (page 87}, it is found when crossing treated males with 

treated females that a small nurober öf chickens are born and that 

these are in good condition. Selection could be spoken of, if it 

transpired that also these chickens should have a strong resistance 

against alcohol when they were full grown and that their offspring 

would not be influenced or only little by alcohol. 

The experiments of PEARL correspond with those of HARRISON, 

DANFORTH, HERTWIG, FERE, BLUHM a.o. for so far these investiga

tors also found in their experiments germ cells which had a strong 

resisting power against the action of the different chemical substan

ces used by them. 
It is therefore also necessary not to draw any far reaching con

clusion from the results of these experiments, because the results 

thereof are so variable. Especially with the experiments with fowls 

very divergent results were obtained; also with non-treated material 

the nurober of fertilised eggs of chickens that died in the shell and of 

ch1ckens that hatched, is sometimes very different. 

The experiments which have most certainly shown the existence 

of resistant races are according to my opinion those made by HANSON 

and HEYS. HANSON commenced with 6 female white rats (albino rats). 

Of these alcohol treated female rats five were sterile or did not 

produce any viable offspring (page 99), the sixth female proved to 

be a slightly better breeder than control material and produced the 

whole alcoholline. In I 0 generations HANSON and HEYS exposed this 

line to alcoholic fumes; after I 0 genera tions the changes in 

respect to the control material were zero or minimal. It is possible 

that it concerns a very resistant race. 

It is somewhat premature to conclude a selective action of alcohol. 

There are some cells which are resistant to germ poisons and which 

probably do not become injured, yet there are many which suffer 

some harm, which injury leads to the occurrence of abortions, still 
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births, and degenerate newly born offspring which remain inferior in 
their later life. That this group disappears through selective action, 
is not shown. It is therefore much better to speak of individual 
variability and varying resistance. This does not presume anything. 

The fact that defects are always present in the human popula
tion, whereas if their existence only rested on heredity, they accord
ing to their little chance of mating, would die out, pleads for the 
significance of general working injuries, such as alcoholism of the 
parents (WEINBERG p. 33). There is more reason with regard to 
alcohol and the other germ poisons to speak of degeneration of the 
progeny than of selection. 

The individual variability of the test animals and of the germ cells 
has been experienced by many investigators. Tothose already men
tioned we add joRES, who found it with lead and also OLIVER; 
HECKE found it with thallium, ADLER with iodine and VAN HER
WERDEN with urethane. 

There are still some important points which can be touched upon. 
Different investigators state that there is quick recovery in respect to 
successive generations, if the use of the poison is discontinued. This 
was reported by WELLER in connection with theuse oflead; 0. and R. 
HERTWIG found the same with nicotine and hydras chlorali and 
EILSKI with alcohol. 

There is little known of the injury to offspring in later life by the 
different germ poisons, and it is very difficult to determine. WELLER 
reports that in bis experiments with lead with guinea pigs, the sur
viving young are permanently inferior. 

The knowledge of all the other germ poisons does not throw much 
light on the knowledge of parental alcoholism. Lead is a strong germ 
poison which is proved by the number of abortians and stillbirths. 

The deviations which have been observed up to the present with 
offspring of parents injured by germ poisons and which offspring are 
suitable for propagation are all only phaenotypical. Changes of the 
genotype, thus of the hereditary factors, have not been determined. 
(For ray treatment see H. J. MüLLER 1928, for treatment with high 
temperatures R. GoLDSCHMIDT, 1929). 

Our knowledge of the action of the germ poisons is very incomplett>. 
that of alcohol is uncertain in its range owing to the divergent results 
of different investigators. Further investigations are necessary and 
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form an attractive task for scientific researchers. The method, especi
ally owing to the increase of our knowledge of heredity, has been 
considerably improved. 

Tracing the causes of illnesses is a high task of scientific inves
tigation. This is the way which leads to pathogenesis and prophylaxis. 
(VoN KRAFFT EBING}. 
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ADDENDA 

cf. Alcohol, p. 97. STIEVE (1926) gives mice alcohol in the food. 

Young animals are very sensible, adult ones are less sensible. Adult 
mice show no changes, - there is a normal offspring -, when they 
receive 10-20% alcohol, agreeing on 5-10 g alcohol per I Kilo 
bodyweight. The animals, especially white mice, died after 6 or 7 

weeks, when STIEVE gave 30-40% alcohol. After a few days these 

animals are impotent and the testicles show important changes. The 
animals recover soon, when they receive no more alcohol; four weeks 

later they arefit again for procreation andthe offspring is normal. 

cf. Lead, p. 117. STIEVE and ScHMIDT (STIEVE 1926) found no 

changes of the testicles and ovaries of rabbits, that had received large 

quantities of Iead during many weeks. 
cf. Morphium, p. 129. Lengthy use of morphium Ieads to sexual 

impotency with man, to stagnancy of ovulation with woman after 

MüLLER ( 1924). He mentions two cases, where the children of mor

phinis ts were idiots ( cit. STIEVE 1926). 
1926 H. STIEVE. Unfruchtbarkeit als Folge unnatürlicher Lebens

Vveise. Grenzfragen d. Nerv. u. Seelenlebens. J. F. Bergmann. 

München. 
1930 H. STIEVE. Die temporäre Röntgen amenorrhoe. Strahlen

therapie 37, 491. 




