Hyrotonic HEMOLYSIS 593

4872

Changes Produced by Sugar Solutions in Hypotonic Hemolytic
Systems Containing Red Cells of Man.

J. FRANKLIN YEAGER. (Introduced by Eric Ponder.)
From the Washington Square College, New York University.

The inhibitory effect of sucrose solutions upon saponin and tauro-
cholate hemolysis has been studied in a previous paper.* The pres-
ent report deals with the changes produced by solutions of sucrose
and other sugars in the resistance of the hypotonic hemolytic system:

(a) — c.cs. M/3.6 sugar.

(b) — c.cs. 0.80% NaCl.

(c) — c. cs. distilled water.

(d) 0.40 ccs. V5 standard red cell suspension.

The quantities of (a), (b) and (c) are made such that the re-
sulting system is of the hypotonicity desired. “Resistance” is ex-
pressed as that tonicity of the system which will just produce com-
plete hemolysis in one hour.?

A typical experiment is presented. In Fig. 1, Curve A shows the
change in resistance of the system when increasing quantities of
0.80% NaCl are replaced by equal quantities of M/3.6 sucrose, the
cell suspension being a citrate-NaCl-NaCl suspension; similarly,
Curve B shows the effect of increasing quantities of M/3.6 sucrose,
when the suspension is a citrate-sucrose-sucrose suspension. These
curves indicate that the replacement, in this way, of NaCl solution
by sugar solution in the system produces at least two effects: (1) an
immediate effect, resulting in an increased resistance of the system
and (2) a more prolonged effect, resulting in a comparative decrease
of resistance. Curve A represents the first effect only. In Curve B,
the first effect is superimposed upon the second ; here the immediately
produced increase in resistance occurs in the case of red cells in
which a comparative decrease of resistance has already been brought
about by a more prolonged contact with the solution of sugar. Es-
sentially the same results are obtained with M/3.6 maltose and
M/3.6 lactose, which increase resistance, and M/3.6 dextrose, which
decreases the resistance of the system. These experiments, together
with observations of the following type, indicate that the destruc-
tion of red cells by a hypotonic hemolytic system involves to a con-

1 Yeager, J. F., Quart. J. Ezp. Physiol., 1929, xix, 219,
2 Ponder, Eric, Biochem. J., 1927, xxi, 56.
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Curve A: NaCl suspension. Curve B: dots—suspension of NaCl and sucrose in
varying proportions; circles—suspension of 1 part of 0.80% NaCl to 3 parts of
M/3.6 sucrose.

siderable extent factors other than those of pure osmosis: (a) red
cells suspended for 3 hours in M/3.6 lactose show a resistance of
less than 0.20% ; (b) red cells suspended in 0.80% NaCl and kept
for 36 hours at 10° C. show a resistance of less than 0.20%; (c) in
both cases, microscopic observation of a hypotonic NaCl system that
just fails to completely hemolyse shows that the few remaining cells
are not swollen into spheres, as might be expected from an hypothe-
sis involving the occurrence of only osmotic changes, but are mostly
crenated, cup-shaped and disc-shaped; (d) the resistance (as defined
above) is altered by altering the rate at which the suspension is
added to the system.



