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Corresponding saturation indexes, based on a hemoglobin coeffi- 
cient of 14.6 gm. and a volume coefficient of 41 cc. are: 

Wintrobe and Miller (Louisiana) _ _ _ _ _ _ _  100 men, averaging 1.02 
Osgood (Oregon) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  137 * *  0.98 

0.96 Haden (Kansas City) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  20 ” 

0.9 1 Gram and Norgaard (Denmark) _ _ _ _ _ _ _  7 ” 

0.89 Bie and Miiller (Denmark) _ _ _ _ _ _ _ _ _ _ _ _  10 ” 

,* 
1’ 

9 ,  

9 9  

Total, 231 men, averaging 0.99. 
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Influence of Change of Sex on the Intensity of Heredity. 

J. ARTHUR HARRTS, MARTAN A. WILDER AND BORGHLLD GUNSTAD. 

From the Department of Botang, University of Minnesota, Minneapolis, Minn. 

Of recent years intense interest in the investigation of “sex lim- 
ited” or “sex linked” inheritance by genetic experimentation has 
tended to divert attention from some of the phenomena of sex noted 
hy statistical workers many years ago. 

Pearson,’ in stuclying Francis Galton’s data for eye color in hu- 
man ascendants and descendants, noted that the eye color of the 
younger generation is more highly correlated with an ascendant or 
collateral of the same than of the opposite sex, and suggests “that 
change of sex weakens the intensity of heredity.” Lutz2 determined 
the correlations between the eye color of the great grandparents and 
the great grandchiltlreii and concluded that “every change of sex in 
the line of ancestry sensibly weakens the intensity of inheritance.” 

While the original data are given in multiple categories both 
Pearson and Lutz used the classical 4-fold table method of deter- 
mining correlation, dividing the colors for both generations into 2 
alternative classes at a b u t  the middle of the series of color cate- 
gories. Since their work was done, papers on contingency’ and on 
equivalent probability correlation‘ methods have appeared. It has. 
therefore, seemed worth while to recalculate these correlatioiis by 

1 Pearson, Phil. Trans. Roy. SOC. Lond., 1900, A. 195, CXCV, 79. 
3 Lutz, Bicmtetrika, 1903, ii, 237. 
3 Pearson, Draper’s Co. Res. Yem., Biom. Ser., 1904, i, 1. 
4 Pearrson, K . ,  Draper’s Go. Rea. Yem., Biom. Ser., 1912? vii, 1. 
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these 2 methods, and to compare the results with those obtained by 
Pearson and Lutz with the classical +fold method. 

The original data were recorded in the categories : 1, Light blue ; 
2, Blue, dark blue ; 3, Grey, blue green : 4, Dark grey, hazel ; 5 ,  Light 
brown; 6, Erown; 7, Dark 1)rown: 8, Very dark brown, black. 

In determining the equivalent probability correlation coefficients 
the same groupings of the original 8 categories were made as  were 
employed by Pearson and h t z ,  that is, the series of classes was 
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broken into 2 groups at  the line between “grey, blue green” and 
“dark grey, hazel.” 

In  determining the contingency coefficients a certain amount or’ 
grouping was necessary to avoid the undue influence of cells of ab- 
normally small frequencies. Pearson noted this source of error in 
the application of the contingency methods and it has been recently 
emphasized.” For  the data given by Pearson the original 8x8-fold 
grouping has been maintained since N is generally large. For  Lutz’s 
data contingency coefficients were obtained from 8x8-fold tables and 
from tables with a 6-fold classification (classes 1-2, 3, 4, 5-6, 7, 8) 
for the offspring generation and with a 5-fold classification (classes 
1-2, 3, 4, 5-6, 7-8) for the great-grandparental generation. Both 
sets of coefficients are given. 

The results appear on Table I, which gives the individual coeffi- 
cients as calculated by the 3 methods. In the case of the parental 
and grandparental generations coefficients are given for the indi- 
vidual combinations of G F  = grandfather, F = father, S = son, 
GM = grandmother, M = mother, D = daughter. In the case of 
the mreat-grandparents’ correlations the number of cases was not 
sufficiently large to make possible the calculation of the 16 possible 
coefficients representing each possible combination of sex. The coef- 
ficients for a combination of the data to show the magnitudes of the 
coefficients for 0, 1 , 2  and 3 changes of sex are therefore substituted. 

The first point of interest is the excellent agreement of the equiva- 
lent probability correlation coefficients with those calculated from 
the older 4-fold method. They substantiate fully the conclusions 
drawn by Karl Pearson and F. E. Lutz concerning the influence of 
change of sex on the coefficients measuring the resemblance of as- 
cendants and descendants with respect to eye color. 

The contingency coefficients are in general somewhat larger and 
somewhat more irregular. The only conspicuous exceptions to the 
conclusions to be drawn from the coefficients based on 4-fold group- 
ings are those found in the case of 1 to 3 changes of sex in the 
great-grandparental correlation. Here the data are not merely less 
abundant but are probably less reliable. Because of the relatively 
small number of cases, the influence of cells with low frequencies 
is presumably large. This is evident from the fact that coefficients 
based on 8x8-fold tables are materially larger than those computed 
from 6x5-fold tables. 

W e  have no suggestion as  to the genetic interpretation of the re- 
sults. The purpose of this note is merely to call attention again to 

b. 

Harris and Treloar, J .  Am. Stat.  Assn., 1927, h i ,  460. 
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the existence of relationships which seem to have been largely neg- 
lected of recent years, and which must be more fully investigated 
before we can feel that the problem of the inheritance of variuus 
human characteristics has been adequately treated. 
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Reactions of Subcutaneous Tissue to Sodium Ricinoleate and Other 
Foreign Substances. 

MARTHA W. EKOLA. (Introduced by W. P. Larson.) 
From the Depmtment  of %oolop?y, University of Mh.msota. 

The purpose of this study was to ascertain whether there is a 
specific cytological response of subcutaneous tissue to detoxified 
toxin as compared with the reaction to a pure toxin. For further 
comparison of the reactions, one of the least toxic colloidal dyes 
was used. 

Adult rabbits were injected subcutaneously with single doses of 
1 cc. of 1% trypan blau in distilled water, 1 cc. of 1% sodium ricin- 
oleate in distilled water, 1 cc. of diphtheria toxin, in 1/500 dilution, 
and 1 cc. of diphtheria vaccine, i. e. ,  a combination of sodium ricin- 
oleate and diphtheria toxin as  prepared by Dr. W. P. Larson of the 
University of Minnesota. Subcutaneous tissue spreads were made 
by the spread method used by Maximow, von Mollendorf and others, 
and were fixed immediately in Zenker-formol. The stains used 
were Dominici’s Eosin-Orange G and Toluidine Blue, Maximow’s 
Hematoxylin Azure 11-Eosin, Heidenhain’s Iron Hematoxylin, and 
Weigert’s Iron Hematoxylin. Tissue was taken at  45 minute, 1, 2, 
3, and 4 day intervals for direct comparison of the effect of each of 
the named substances. 

Very little difference in the appearance of the site of injection was 
noted in the 45 minute stage in the majority of cases. There were 
a few cases in which the area of injection turned greyish white when 
soap, toxin or  vaccine was used, and then gradually became mildly 
inflamed. Some of the animals chewed at  the irritated spot and 
produced an open sore, but no abscesses were found. When incision 
was made 45 minutes after injection, the subcutaneous tissue was 
very soft and gelatinous with a considerable quantity of fluid which 
probably was due in part to the undiffused irritant. The tissue was 
of pearly white color except with trypan blau, which had stained 
everything intensely blue. 




