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the ordinary approach between aliphatic chains, and 
compares favourably with the examples given by 
Bernal and Magaw in their discussion of the 'hydroxyl 
bond'. 

As a conclusion drawn from this calculation, one 
is forced to question the space group determination 
of Bernal•. He has suggested the space group Cam 
for the a:-modification of C12H 26OH. The two mole
cules per unit cell are then placed in the equivalent 
positions 00u and 00u. This puts the two mole
cules on a single triad axis, and does not allow for 
close packing of the hydroxyl groups. Assuming the 
tetrahedral angle for the carbon-oxygen bond, then 
on the basis of this space group determination and 
the projected OH - OH distance of l ·46 A., the 
distance between hydroxyl centres is calculated as 
2·09 A. This distance is much too small to be reason
able for the 'hydroxyl bond'. Perhaps the intensity 
data of Bernal could be interpreted to give a different 
space group which would allow for a close packing 
of the hydroxyl heads. 

The calculation of the projected OH-OH distance 
made by E. Ott and the author is to be seriously 
considered, because it is based upon 001 reflections 
from the a:-modifications of six members in the series 
of n-aliphatic alcohols C13H 2 ,OH to C1aHs,OH, all 
of which agree. 
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Effect of Ascorbic Acid and Indolyl Acetic Acid on 
Regeneration of Willow Branches and Germination 

IN the middle of 1935 we began an investigation 
into the effect of vitamin C on plants, and the general 
growth response since claimed by Synnove v. Hausen1 

was obtained by us with tomato and castor oil plants. 
(3-Indolyl acetic acid was synthesised after the 

method of R. Majima and T. Hoshino2, and the 
related indole derivatives (3-indolyl propionic acid, 
(3-indolyl methyl malonic acid (which yields .(3-indolyl 
propionic acid by loss of carbon dioxide ) and (3-ethyl 
indole were synthesised in a manner which precluded 
any possible contamination with (3-indolyl acetic 
acid. Epinastic curvatures were obtained on a large 
range of plants with (3-indolyl propionic acid, which 
however gave no positive result with the oat test, 
so that Thimann and Koepfli" were mistaken in 
attributing positive results to persistent traces of the 
lower homologue. 

A selected range of willow branches, 12 inches 
long, was placed in vaseline-sealed glass containers 
with the morphologically lower ends in 200 c.c. of 
Pfeffer's' inorganic nutrient solution containing the 
compounds mentioned. At a concentration of l in 
100,000, the order in which both roots and shoots 
appeared was the following : (I) ascorbic acid, 
(2) (3-indolyl acetic acid, (3) (3-indolyl propionic acid, 
(4) control. With a concentration of 1 in 500,000, 
the result was: (I) ascorbic acid, (2) control, etc. 
Evidently the stimulatory action of the ascorbic acid 
persists even in very low concentration in spite of 
probable oxidation. With a high concentration of 
l in 2,500, regeneration is retarded considerably by 

the ascorbic acid, and almost entirely prevented by 
the indole derivatives. 

Oats, mustard and cress seeds were germinated 
under sterile conditions in 10 c.c. of Pfeffer solution con
taining the compounds. At a concentration of l in 
10,000, both germination and subsequent growth oc
curred in the following order: (1) ascorbic acid, (2) con
trol, (3) (3-indolyl propionic acid, (4) (3-indolyl acetic 
acid. When applied after germination, and following 
upon a certain amount of root development, the (3-in
dolyl acetic acid took third place. Abnormal length of 
coleoptiles and hypocotyls occurred with the indole 
compounds in the case of prostrate seedlings. The 
indole derivatives at this concentration apparently 
retard germination and growth, and even at lower 
concentrations (1/100,000) the result is the same, 
though ascorbic acid still acts in stimulatory fashion. 
With higher concentration (l/1,000) the ascorbic 
acid also showed a retarding effect, while the others 
were practically lethal. 

The effect of the ascorbic acid agrees with the 
recently published result of Havas 5, and points to 
the familiar hyper-effect of the vitamins; but the 
retarding effect of the indole derivatives seems in 
main part due to the prevention of root growth, 
which occurred very strikingly in these cases. In 
high concentration the roots grown in (3-indolyl 
acetic and (3-indolyl propionic acids were short and 
cone-shaped with swollen bases, F. A. F. C. Went's' 
suggestion of transverse growth in the root caused 
by the auxins seeming to be verified. The abnormal 
length of the stems of prostrate seedlings was prob
ably due to direct contact with the growth com
pounds. 
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Ascorbic Acid as a Precursor of Serum Complement 
PARTICULARLY in septicremic conditions affecting 

man, the importance of "alexine" (Bordet) or "com
plement" (Ehrlich) in immune processes, although (so 
far) inexactly defined in scope, is becoming very 
generally recognised1, 2 • Frequent attempts t.o 
analyse and define this substance, generally by 
chemical means, have resulted in the recognition of 
at least four components or "end" and "middle
pieces"3,'. 

I have recently obtained evidence (to be published 
in detail elsewhere, pending the permission of the 
Anglo-Iranian Oil Co., Ltd.) that the "complement" 
complex, as it exists in the circulating blood of the 
guinea pig, following coagulation and separation of 
serum, and in the form demonstrable by a standard
ised hremolytic system, disappears or suffers reduction 
in titre, when ascorbic acid is withdrawn, completiely 
or partially, from the food of the experimental 
animal ; and the concentration of "complement" 
(obtained in the same manner) can be restored t.o 
normal, or slightly supernormal, level by the con
sumption of a diet rich in vitamin C. 
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