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surface, thus giving an opportunity for hydrophobic

interaction in molecules that otherwise appear able to

adopt a purely polar exterior conformation. Future

attempts to relate protein composition with protein

properties in solution should consider those classes of

proteins with more extreme solubility properties and

include the seed proteins and the protamines and histones.
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Facilitated Diffusion in Mouse and Rat
Erythrocytes

TuE discussion of the effcct of narcotics on the pere-
ability of erythrocytes which appears in some text-books!-?
is based on a report by Jacobs and Parpart®. These
authors showed that n-butyl alcohol decreased the perme-
ability of erythrocytes of c.rtwin species to glycerol and
increased the permeability to glyeerol in the erythrocytes
of other species. In all cases reported, butanol increased
the permeability to thiourea. Davson suggests in several
of his writings (for example, ref, 2) that narcotics decreasc
the permeability “in certain special cases of erythrocyte
permeability . . . [of] . . . those substances that apparently
show an unusually rapid rate of penetration”. Similar
results were reported by Hunter ef al.?, and it was sugges-
ted that a carrier mechanism, or facilitated diffusion, was
involved in these “‘special cascs”.

These data might suggest that glycerol crosses the mem-
brane of some erythrocytes by facilitated diffusion and
crosses others by simple diffusion but that thiourea always
crosses by simple diffusion. That this might not always
be the case is suggested by the results of Jacobs et al.®,
They reported a series of quite obvious differences between
the permeability of the red cells of rats and mice. One of
these differences was the rather rapid rate of penetration of
thiourea into mouse cells as compared with rat cells. Since
these data suggest that the thiourea permeability of mouse
crythroecytes might be another example of a ‘“‘special
case”’, the present experiments were performed to check
this point.

Rat (Rattus rattus and R. norvegicus) and mouse (Mus
musculus) blood were obtained by decapitation, the blood
being collected in a large volume of isotonic, phosphate-
buffered sodium chloride solution without anticoagulant.
The cells were washed three times with this solution.
Permeability measurements were made using a densi-
tometer’. A portion of mouse cells was added to 0-3 M
thiourea in water with and without butanol and the rate
of haemolysis was measured at 0° C. Since the permeability
of rat cells to thiourea is considerably lower, it was possible
to use volume-change measurements with these cells.
They were equilibrated in a solution of 0-3 M thiourea in
buffered, isotonic sodium chloride. The rate of exit was
measured by adding a portion of these equilibrated cells
to a hypertonic solution of sodium chloride with or without
butanol.

Typical results are shown in Fig. 1. A comparison of
curves I and 2 shows the inhibitory effect of 01 M butanol
on the rate of haemaolysis of mouse cells in thiourea. A
comparison of curves 3 and 4 shows the accelerating effect,
of 0-2 M butanol on the rate of exit of thiourea from rat
cells. The erythrocytes of both species of rats gave the
same qualitative results. The increase in permeability of
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Effect of butanol on the permeability of mouse and rat erythro-
Haemolysis of mouse cells in 0-3 M thiourea.

Fig. 1.
cytes to thiourea. 1,
2, Haemolysis of mouse cells in 0-1 M butanol in 0-3 M thiourea. 3,
Shrinking of rat cells, previously equilibrated in thiourea, in sodium

chioride solution. 4, Shrinking of rat cells, previously equilibrated in
thiourea, in 0-2 M butanol in sodium chloride solution

rat cells to thiourea in the presence of butanol has already
been reported?. The decrease in the permeability of mouse
cells to thiourea in the presence of butanol has not becn
reported, but is what would be expected if the perme-
ability of these cells to this non-electrolyte represents
another example of a “‘special case’’ of permeability.

Other data included by Jacobs et al.t suggest that in
addition te glyeerolt, ethylene glycol and urea permeability
in rat cells represent additional “special cascs”. To test
this point the effect of butanol on the permeability of these
cells to the three non-electrolytes was also investigatcd.
Concentrations of 0-1 and 0-2 M butanocl were investigated.
Glycerol permeability was measured using the shrinking
technique at 30° C. Ethylene glycol permeability was
measured at 0° C by both the shrinking and haemolysis
techniques, while haemolysis measurements at 0° C were
used to investigate the peimesbility to urca. Relative
times were calculated by dividing half the total time for
the experimental curve by half the total time for the
control curve. Thus, a relative time greater than unity
indicates a decrease in permeability, while a relative time
less than unity indicates an increase. The following
relative times were obtained: glycerol, 6-3; ethylene
glycol, shrinking, 3-7; haemolysis, 2-4; and urea, 1-4.

These data indicate that the permeability of at least
mouse erythrocytes to thiourea is decreased by butanol
Just as this substance decreases the permeability of red
cells of several species to glycerol. In addition, butanol
decreases the permeability of rat cells to glycerol, ethylenc
glycol and urea. According to the interpretation suggested
in ref. 5, facilitated diffusion appears to be involved in
these four cases. Thus, to Fig. 8 of ref. 5 a right-handed
symbol (facilitated diffusion-butanol inhibition) should be
added to the urea group for the rat, to the ethylene glycol
group for the rat, to the thiourea group for the mouse and
to the glycerol group for the rat.
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