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Quantity of Radioactive Lecithin and 
Radioactive Cephalin with Lipositol 

required to produce Sphering of 
Mammalian Red Cells 

THE quantity of distearyl lecithin which has to be 
added to washed human red cells to produce the 
disk-sphere transformation has alroady been de
scribed1; 108 disks require 5- lOy, but how much of 
the material is adsorbed on the red cell surface is 
unknown. 

Recently we have been able to label lecithin and 
cephalin plus lipositol with iodine-131, following a 
method essentially similar to that of Hoffman2 • 

The lecithin and cephalin plus lipositol was provided 
us by the American Lecithin Co. as 'Alcolec Granules', 
which consist of about one-third lecithin, one-third 
cephalin, and one-third lipositol. This mixed 
material was dissolved in ether and brought into 
contact by shaking with Na131I to which a small drop 
of nitric acid had been added. After 24 hr., the ether 
layer was washed four times with potassium iodide 
and then four times with Na2S 20 3 ; it contains all 
the phospholipids. 20 vols. of acetone was added ; 
a precipitate appears, which is dried in air. On 
adding ethyl alcohol to the dried material, some of it 
dissolves (lecithin), while the remainder dissolves on 
adding diethyl other (cephalin plus lipositol). Sols of 
both lecithin and of cephalin plus lipositol were ma.de 
by adding l ml. of the alcohol or ether solution to 
9 ml. of salino at 60°, and were cooled slowly to room 
temperature and filtered. 

To O ·5 ml. of a suspension of washed human red 
cells with a volume concentration of 0·3, that is, 
each O ·5 ml. containing l ·9 x 109 red cells, 0 ·5 ml. 
of the lecithin sol undiluted, diluted l in 2, 1 in 4, 
etc., was added. Similarly, to 0·5 ml. of a similar 
red cell suspension, 0 ·5 ml. of the cephalin plus 
lipositol sol undiluted, diluted 1 in 2, 1 in 4, etc., 
was added. Control systems contained O ·5 ml. of 
lecithin sol or of cephalin plus lipositol sol, undiluted 
or diluted 1 in 2, etc., added to O ·35 ml. of saline. 
After 15-30 minutes, each system containing red 
cells was examined by phase optics and between 
plastic slide and coverslip to see if sphering had 
occurred. If it had, the radioactivity of O ·5 ml. of 
the supernatant fluid from the red cell system a~d 
0 ·5 ml. of the appropriate control was measurocl in 
a well-type scintillation counter. After subtracting 
background, the ratio (count in supernatant of coll 
suspension)/(count in control) enables one to calculate 
the minimum fraction of ra.dioactivo lecithin or of 
radioactive cephalin plus lipositol which is attached 
to the surface of the red cells when they are sphered. 
To convert this quantity into mgm., about 1 ml. of 
each of the two sols were weighed before and after 
dr_,ring ; the sodium chloride in each was subtracted 

and the remainder was taken as being lecithin or 
cephalin plus lipositol. 

In the case of both sols, the quantity taken up at 
tho surfaces of the sphered cells was O · l ± 0 ·02 mgm. 
The relative quantities of lecithin and of cephalin 
plus lipositol in the human red cell are somewhat 
uncertain, but taking the values given by Williams, 
Erickson, Avrin, B ernstein, and Macy3, lecithin and 
cephalin a.re present in about equal amounts, lipositol 
constitutes a very small fraction, and the total 
phospholipids in 0·5 ml. of a human red cell suspen
sion of volume concentration O ·3 varies from 
0·54 mgm. • to 0·44 mgm. 1. Since an uptake of 
0·10 ± 0·02 mgm. of either lecithin or of cephalin 
plus lipositol is the minimum amount which produces 
sphering of red cells which contain between O ·54 mgm. 
and O ·44 mgm. of phospholipids, sphering appears 
to occur when one out of four or one out of five cell 
phospholipids had combined with the added sphering 
agent. This supposes, however, that all the cell 
phospholipids a.re equally accesF,ible (as they might 
be if the phospholipids formed a monolayer at the 
cell surface) ; but since there is evidence that at 
least 50 per cont of the cell lipid is bound to protein 
as a lipoprotein complex•, speculation in this direction 
can be very misleading. 
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Adrenaline and Failure of Neuromuscular 
Transmission 

IN the course of a study of the effects of adrenaline 
on neuromuscular transmission, we have observed 
repeatedly during tetanic stimulation of the rat 
diaphragm in vitro and gracilis in vivo failure of 
transmission of a type which has apparently received 
little or no attention in the literature. We recorded 
intracellular end-plate potentials by m eans of micro 
pipettes filled with 3 M potassium chloride, which 
had an electrical impedance of 10-30 Mn. When 
the muscle nerve was stimulated repetitively with 
supra.maximal shocks, the muscle spike potential 
disappeared as the rate of stimulation increased, 
leaving only a diminishing end-plate potential. 
Further increase of frequency, however, did not 
cause this potential to vanish gradually. Instead, 
failure of transmission occurred at a point which was 
evidently proximai to the end-plate. This failure 
was initially intermit,tent : certain impulses did not 
reach the end-plate and hence made no impression 
on the end-plate resting potential (sometimes activity 
from continuous fibres was seen because of electrical 
spread). 

Impulses which did reach the end-plate gave larger 
end-plate potentials than before, prAsumably because 
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