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0.1 p g of biotin methyl ester, which shows that the 
failure to grow in the tubes containing the pinlelic 
acid was because the pimelic acid did not replace 
biotin, not because the medium was injurious; du 
Vigneaud and associates obtained maxinium growth 
of the diphtheria bacillus under their experimental 
conditions with 1.5 p g of pimelic acid, and a marked 
effect with 0.05 or 0.1 p g. Eakin and Eakin, how- 
ever, used as much as l mg of pimelic acid per culture, 
and report that 20 w g per 12 ml culture gave maxi- 
mum results. We obtained no growth from the addi- 
tion per tube of the basal medium 0.1 mg of pimelic 
acid and 1 mg of I-cystine, or 1 mg of pimelic acid 
and 1 mg of cystine. Growth was obtained when 
0.1 p g of biotin was added to these media, demon- 
strating that lack of growth in the media containing 
pinlelic acid was because of insufficient biotin, or 
physiologically equivalent substances, and not because 
of too much pimelic acid. 

Ashbya (Nematospora) gossypii, the organism used 
by Kogl as a means of bioassay in the original isola- 
tion of biotin, was also t e ~ t e d . ~  Negative results were 
obtained when 1p g or 100 p g of pimelic acid were 
added in place of biotin to 8 ml of a basal medium 
and when biotin was replaced with 1 p g or 100 p g 
of pimelic acid together with 1mg of I-cystine. The 
results were negative also when the medium contain- 
ing pimelic acid or pimelic acid and I-cystine was 
further supplemented with 1.5 mg of casein hydroly- 
sate per tube. 

It appears that the thirteen fungi we used are not 
able to synthesize biotin from pimelic acid, or from 
pimelic acid and I-cystine, under our experimental 
conditions. This should not be interpreted to mean 
that other organisms can not construct biotin from 
pimelio acid and I-cystine, nor that pimelio acid is not 
a precursor of biotin. The relation of microorganisms 
to thiamine and its thiazole and pyrimidine inter- 
mediates have demonstrated that some organisms have 
no synthetic power for thiamine and require it in 
molecular form; others have incomplete synthetic 
power and can construct the vitamin if furnished the 
proper intermediates, but not otherwise; while still 
others are able to make thiamine from the minerals 
and sugar in a basal medium. A somewhat similar 
situation may exist with regard to biotin. I f  it  does, 
the fungi we have used appear to require biotin as 
such. 

WILLIAMJ. ROBBINS 
ROBERTAMA 

NEW YORK BOTANICAL GARDEN 

DEPARTMENT
OF BOTANY, 


COLUMBIA
UNIVERSITY 

4 Ashbya was grown on a modification of the medium 
used by Kogl and Pries which contains thiamine and 
i-inositol. 

THE RH FACTOR AND RACIAL ORIGINS1 
IN1940 a new factor (Rh) in human blood was 

described2 which is present in the blood cells of about 
85 per cent. of white individuals (Rh-positive type). 
This blood property was found to be inherited as a 
simple mendelian dominant by a pair of allelic genes, 
Bh and rL3 Investigations on the distribution of the 
Rh factor among Negroes in New York City revealed 
a somewhat lower incidence of the Rh-negative type, 
while in full-blooded American Indians the Rh-nega- 
tive type appears to be practically a b ~ e n t . ~  The ex- 
tension of these studies to other races should yield re- 
sults of significance from the standpoint of racial 
origins. 

To account for the present distributions of the Rh 
factor in white individuals and in American Indians, 
a number of hypotheses could be considered, anal-
ogous to those proposed to explain the distribution 
of the four blood g-roups. Two main possibilities will 
be discussed : ( I )  That man was originally Rh-positive 
and that the present incidence of the Rh-negative type 
resulted from mutations from gene RA to gene rh. 
While this might conceivably account for the excep- 
tional occurrence of Rh-negative individuals among 
American Indians, to explain the higher incidence of 
the rh gene (almost 40 per cent.) in white individuals 
one would have to postulate an improbably high rate 
of mutation. (2) Another possibility' is that there . . 
were originally two or inore races, some predominately 
or exclusively Rh-positive, others Rh-negative, and 
that by crossing the present distribution of the Rh 
faotor resulted. 

Of significance with regard to this problem is the 
relationship that has been demonstrated by Levine et 
al. between the Rh faotor and erythroblastosis foetalis, 
a disease responsible for a 'certain number of still-
births and neonatal deaths.5, 6*7,  ** I n  the typical 
case, the mother is Rh-negative, the father Rh-posi- 
tive and the fetus Rh-positive, the latter having in- 
herited the Rh faotor from the father. Due presum- 
ably to some defect in the placenta, fetal blood es-
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capes into the maternal circulation, and in susceptible 
individuals the production of anti-Rh isoantibodies 
results. These antibodies filter through the placenta 
into tlie fetus and destroy its blood cells and in that 
way give rise to the disease. 

At first sight, one might conclude that since only 
Rh-positive babies are affected, this niechanism oper- 
ates in a selective manner so as to eliminate the Rh- 
positive type. As a matter of fact, all the affected 
infants are heterozygous, genotype Rhrh, so that equal 
numbers of RA and rh genes are lost every generation. 
The effect of the loss of these genes over a period of 
many generations on the distribution of the Rh factor 
is readily computed as follows : 

Let us assume that we are dealing with a popula-
tion of constant size containing x Bh genes and y rh 
genes. The initial distribution of the genes would 
then be as follows : 

Y V 

Rho= - rho= --" 
X+Y * + Y 

If the number of fetuses and newborn that die from 
erythroblastosis during one generation is c, then the 
distribution of the genes during the second generation 
would be : 

Accordingly, if a t  the onset the number of Bh genes 
is equal to the number of rh genes, this process would 
have no effect on the relat'ive distributions of the 
genes. If  the incidence of the two genes is unequal, 
however, the less frequent gene would be affected to 
a greater extent than the more conlrnon gene, so that 
eventually, other things being equal, over a period of 
thousands of generations, the incidence of the former 
would be substantially reduced and it might even be 
practically eliminated. 

These results offer further evidence against the mu- 
tation theory as an explanation of the present dis- 
tribution of the Rh factor in white individuals. Even 
assuming a rate of mutation from Rh to rh (or vice 
versa) higher than any so far recorded for Drosophila 
and man, this selective action of isoir~~munization 
against the less frequent gene would effectively pre- 
vent a population originally completely Rh-positive 
from attaining as high an incidence of the Rh-nega- 
tive type as 15  per cent. On the other hand, if one 
assumes the existence of pop~flations in the past (and 
possibly still surviving at the present time) consisting 
almost exclusively of Rh-negative individuals, then 
from crosses with other populations consisting largely 
of Rh-positive persons (like the American Indians) a 
hybrid population could result with a serological com- 
position reserrlbling that of the white individuals of 
New York City. 

In  conclusion, it should be mentioned that, as Hal- 

10 J. B. S. FIaldane, TIuman Biology, 12: 457, 1940. 

dane10 and Wynlan and Boydll have pointed out, if 
we go back to Paleolithic times when nlan was pre- 
sumably a rare animal, chance probably played a 
large part in modifying gene frequencies. I n  large 
populations, however, chance has only a negligible 
effect, so that a t  least during post-glacial times racial 
mixture must have been the most important factor 
influencing the frequencies of the genes Rh and rh. 
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VITAMIN A AND THE THYROID1 

THERE is a theory that an antagonism exists be- 
tween vitamin A and the thyroid. The evidence for 
this has been collected by Smith and P e r m a n , h h o  
have published evidence showing that in short experi- 
ments there is some counteraction of thyroxin by 
carotene. More recently Belasco and Murlin3 in a 
sonlewhat similar experiment showed that vitamin A 
lowered the nletabolic rate of hyperthyroid rats. No 
very logical reasons have been offered for such antago- 
nism, if it exists, however, and close examination of 
results so far  published reveal many discrepancies. 
It was felt, therefore, that further study was justified, 
and the following experiments were performed. 

The sleeping metabolic rate was determined for 8 
rats, 6 male and 3 female. After the range had been 
established, each rat  was given 200,000 U. S. P. X I  
units of vitamin A4 per kilogram daily by stomach 
tube. The concentrate was in oil solution, and con- 
tained negligible amounts of vitainin D. The volume 
of oil fed was between 0.2 cc and 0.6 cc daily. After 
50 days of administration of the vitamin a t  this level 
(in one case after 34 days) desiccated thyroid powder, 
U. S. 1'. XI, was given in addition to the vitamin. The 
thyroid was given in amounts ranging from 0.25 to 
0.35 gm per kilogram daily as a water suspension by 
stomach tube. The metabolic rate was determined a t  
weekly intervals throughout. I n  no case did the vita- 
min A alone cause any significant alteration in the 
level of metabolic rate. When thyroid was fed in 
addition to the vitamin, the mean increase in metabolic 
rate was 25.5 per cent. 

A second group of 4 rats, 3 females and 1male, 
was given the same dose of thyroid powder after the 
range of nletabolic rate had been determined. This 
dose caused a mean elevation of 58 per cent. in the 
metabolic rate. After this edect had been established, 
vitamin A was administered in addition to the thyroid, 
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