
was made in the calvarium over the left senso- 
rimotor cortex. A 30-gauge needle attached to a 
microinjection syringe held rigidly in a stereo- 
taxic micromanipulator was inserted into the 
cortex 1.2 mm below the exposed dura. Aque- 
ous solutions were injected in 5 ,zl volumes over 
5 minutes. Cats were restrained and anesthe- 
tized in a similar fashion and injected with 10 Al 
of aqueous iron solution; two animals were in- 
jected in the postcruciate gyrus and two in the 
sigmoid gyrus. 

7. During generalized electrographic seizures, rats 
interrupted cage exploration. Piloerection and 
rhythmic twitching of the vibrissae and neck 
musculature accompanied each spike discharge. 
Cats with left postcruciate lesions displayed in- 
termittent focal motor seizures originating in the 
limb musculature with occasional secondary 
major motor generalization. 

8. Animals were lightly anesthetized with ether, 
paralyzed with d-tubocurarine (3.0 mg/kg, sub- 
cutaneously), and artificially ventilated by way of 
a tracheostomy. All wound margins were infil- 
trated with 2 percent lidocaine. Bilateral cra- 
niectomies were performed and a recording ar- 
ray of six Nichrome wires was placed on the iso- 
cortex along the site of iron injection parallel to 
the sagittal suture. Two electrodes were placed 
on the contralateral homotopic cortex. The elec- 
trocorticogram was recorded with bipolar and 
referential montages with a Grass model 6 elec- 
troencephalograph. 

9. Animals were anesthetized with pentobarbital 
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adoption (15 percent, 15 percent). 

There have been a certain number of 
speculations recently that there may be a 
genetic origin for the "educational lag of 
disadvantaged children" (1), that possi- 
bly "the class structure of modern so- 
ciety is essentially a function of the in- 
nately differing intellectual and other 
qualities of the people making up these 
classes" (2), or that we may be faced 
with "a future in which social classes not 
only continue but become ever more sol- 
idly built on inborn differences" (3). Part 
of the confusion surrounding these spec- 
ulations stems from a failure to distin- 
guish clearly between questions about 
individual variations and questions about 
group differences and also from the rari- 
ty of directly relevant observations (4). 
Our study contributes in a direct manner 
to the question of group differences in 
educational failures within primary 
school. 

For questions concerning group dif- 
ferences, empirical answers can only 
come from the study of subjects who 
have been reared since birth by adoptive 
parents belonging to a different group 
from that of the biological parents (5). 
We present here the principal results of a 
study of this type, in which we have ex- 
amined the intellectual failures of work- 
ing-class children adopted early into up- 
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and killed by transcardiac perfusion with neutral 
buffered formalin. Selected brains were embed- 
ded in paraffin, and coronal sections (10 ,tm) 
were taken from an area extending 2 mm ante- 
rior and 2 mm posterior to the site of injection. 
Alternate sections were stained with phopho- 
tungstic acid-hematoxylin, Masson's trichrome, 
hermatoxylin-eosin, and cresyl violet. Other 
brains were mounted in a freezing microtome 
and sectioned at 25 /xm. Alternate sections were 
stained with cresyl violet, hematoxylin-eosin. 
Perl's Prussian blue stain, and Turnbull's reac- 
tion. 
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per-middle-class families. School curric- 
ula and IQ scores were obtained for an 
unbiased sample of 32 such subjects, all 
of them Caucasians. Comparisons were 
made with a control group of children of 
the same biological mothers, as well as 
with groups of children of the general 
population studied by others (6, 7). 

The 32 adopted (A) subjects were ob- 
tained from the files of six public 
agencies from various parts of France. 
We examined the files of all the children 
who had been abandoned at birth be- 
tween 1962 and 1969. We focused our at- 
tention on cases where the absence of 
professional qualification was known for 
both biological parents. For one-fifth of 
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Fig. 1. Comparison of failure 
rates of A and B groups (cir- 
cles with standard error bars) 
with rates expected for A chil- 
dren on the basis of adoptive 
parents (open rectangles) or 
biological parents (shaded rec- 
tangles) and with rates ob- 
served in the general popu- 
lation for five groups of 
schoolchildren (arrows). 
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these cases, the children turned out to 
have been placed before the age of 6 
months into a family of high socio-pro- 
fessional status (8). We succeeded in lo- 
cating the children and in obtaining 
school curricula and IQ scores for all 32 
subjects. 

For 28 of these 32 A subjects, the bio- 
logical mother could eventually be 
traced. Among these 28 mothers, 20 
turned out to have children of school age 
who had not been abandoned (9). The 20 
sibships contained 39 biological (B) sub- 
jects. 

For each of the 20 sibships, one B sub- 
ject to be tested was defined before the 
school curricula were known as the 
closest one in age to the corresponding A 
subject. Extensive search and the sub- 
sequent examination of school records 
made it unlikely that any B subject of 
school age had been missed and we were 
eventually able to obtain the school cur- 
riculum of every single B subject. This 
permitted both an unbiased estimate of 
the rate of school failures among B sub- 
jects and an a posteriori check on the ab- 
sence of bias in the B subjects tested for 
IQ. 

For the 20 B subjects tested and for 95 
percent of the A subjects (10), we ob- 
tained two independent IQ scores, usual- 
ly by administering a French collective 
test ECNI (6) as well as the full WISC 
(11). For school curricula (12, 13), a dis- 
tinction was made between relatively 
mild failures (the repetition of grades 
within primary school) and serious fail- 
ures (placement in a class with a sim- 
plified curriculum). For IQ tests, a rea- 
sonably comparable metric was obtained 
by defining mild failure as scoring below 
95 and serious failure as scoring below 
85. The comparison between A and B 
groups is presented in Table 1. 

The contrast in intellectual status be- 
tween the two groups is considerable, 
especially for serious failure-that is, for 
those failures that are likely to have the 
greatest impact on the future social and 
professional life of the subjects. 
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Intellectual Status of Working-Class Children 

Adopted Early into Upper-Middle-Class Families 

Abstract. Failure rates observed (13 + 6 percent for school failures, 17 + 5 per- 
centfor scores below 95 on a collective IQ test) were far below those expected from 
the social class of birth (55 percent, 51 percent) or observed in a control group 
(56 + 8 percent, 49 ? 9 percent) but close to those expectedfrom the social class of 
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In order to further evaluate the signifi- 
cance of this contrast, we used observa- 
tions made by others on large represen- 
tative samples of French schoolchildren. 
The results observed for the A children 
were compared to those expected on the 
basis either of their biological parents or 
of their adoptive parents. 

For school failures, comparisons were 
made with a large and representative co- 
hort of 14,000 children leaving primary 
school, whose failure rates were known, 
between grades 1 and 6 (7). For the 
WISC, no national norms are available 
concerning the various social groups, but 
for the collective test ECNI we have one 
of the best standardizations ever made, 
based on a representative sample of 
120,000 schoolchildren aged 6 to 14 (6). 
This test may also be less culture-biased 
than the WISC: the children of highly 
skilled professional parents (the top 5 
percent) only have a mean score of 111.5 
compared with 94.8 for children of un- 
skilled industrial workers. 

The results of the comparison have 
been plotted in Fig. 1. For school fail- 
ures, the percentages observed for the A 
and B groups (13 ? 6 and 56 + 8 per- 
cent) are compared to the failure rates 
expected for the A children on the basis 
either of their adoptive parents (15 per- 
cent) or of their biological parents (55 
percent). For the collective test ECNI, 
the percentages of scores below 95 
(17 + 5 and 49 ? 9 percent) are com- 
pared to the rates expected from the so- 
cial class of the adoptive parents (15 per- 
cent) or of the biological parents (51 per- 
cent) and to the rates observed for five 
social groups. 

We emphasize the absence of ascer- 
tainment bias and the fact that the two 
groups are biologically equivalent (14), 
so that the contrast observed between 
them is essentially of environmental ori- 
gin. The details of our results and the 

possible sources of bias are being exam- 
ined (15). 

The contrast in intellectual status be- 
tween the A and B children is close to 
that prevailing in the population at large 
between children of upper-middle-class 
parents and children of unskilled work- 
ers. Moreover, the failure rates observed 
for the A children are almost embarrass- 
ingly close to those expected solely on 
the basis of the social class of their adop- 
tive parents. We think that the most eco- 
nomical interpretation of these observa- 
tions is that there are no important ge- 
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certain genetic disadvantage of the A 
children was exactly compensated for by 
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Table 1. Comparison of A and B groups. For 
IQ tests 1 and 2-usually WISC and ECNI 
(11)-percentages of failure were obtained by 
assuming a normal distribution of scores. 

Percentages 

A B 

Serious failures 
Special class 2* 25t 
Scoring below 85 

Test 1 1 20 
Test 2 4 21 

All failures 
Special class or repeat 13t 56? 
Scoring below 95 

Test 1 8 52 
Test 2 17 49 

Test N IQ (r 

1A 32 110.6 11.3 
1B 20 94.5 11.3 
2A 31 106.9 12.2 
2B 20 95.4 12.9 
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a special environmental advantage re- 
lated to their adoptive status. In this 
case, however, one begins to wonder 
whether there exists any experimental 
design by which the hypothesis of a ge- 
netic origin for the "educational lag of 
disadvantaged children" (1) could be 
submitted to scientific test. 
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According to the lipostatic theory of 

body weight regulation (1), a humoral sa- 
tiety signal, directly proportional in in- 

tensity to organismic adipose mass ot 
some covariant, provides information to 
the nervous system which alters appeti- 
tive behavior. Meal size or frequency, or 
both, are thereby adjusted to maintain 
body mass relatively constant over the 
long term. The nature of this signal and 
the aspect of adipose mass to which it is 
sensitive are unknown, but insulin and 
some correlate of adipocyte size are, re- 
spectively, attractive candidates. Since 
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the sensitivity of adipocytes to insulin- 
sensitive metabolic processes appears to 
vary inversely as their size, a closed- 
loop system relating prandial insulin lev- 
els to current adipose mass can be envi- 
sioned (2). A recent study of experimen- 
tally joined rats has provided strong evi- 
dence for an adipose mass-related hu- 
moral satiety factor (3). 

The data of Faust et al. (4, 5), which 
demonstrate both a strong tendency to- 
ward constancy in organismic adipose 
mass and an apparent influence of adipo- 
cyte size on eating behavior, support this 
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