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[Repriated from the JOURNAL OF EXPERIMENTAL Meprcing, Vol. XIII, No. 5, 1011.]

STUDIES IN ISOAGGLUTINATION.
III. TONICITY IN ISOHEMAGGLUTINATION.*

By MORRIS H. KAHN axp REUBEN OTTENBERG.

(From the Pathological Laboratory of Mount Sinai Hospital and the Labora-
tory of Biological Chemistry of Columbia University, at the College
of Physicians and Surgeons, New York.)

In the introduction to the first paper in the present series,' an
outline was given of the main facts concerning the isoagglutination
of human bloods, and the division of human bloods into four sharply
defined varieties or groups, according to the way in which they
agglutinate each other. For the present purpose these groups may
be briefly summarized as follows: In group I the serum aggluti-
nates the cells of all other groups, but the cells are not agglutinable.
In group IT the serum agglutinates the cells of groups IIT and IV,
and the cells are agglutinable by the sera of groups I and III. In
group ITI the serum agglutinates the cells of groups IT and IV, and
the cells are agglutinable by sera of groups I and IL In group IV
the serum is non-agglutinative, and the cells are agglutinable by sera
of all other groups.

Three years ago Gay attempted to show that a relation existed
between the resistance of human red blood cells to laking by hypo-
tonic solutions and their isoagglutinative grouping. In an exami-
nation of twelve bloods he found that corpuscles not agglutinated
by any sera (i. e., those belonging to group I) are more susceptible
to laking by saline solutions of low percentage content than are

* Received for publication, March 17, 1011 This study is one of a projected
series on isoagglutination, which in turn constitutes a section of a comprehensive
plan of research on the composition of protoplasm, as well as the structural and
dynamic relationships of cell constituents and products. These investigations are
now in progress in the Laboratory of Biological Chemistry of Columbia Uni-
versity, at the College of Physicians and Surgeons, and under the auspices of

the George Crocker Special Research Fund.
' Ottenberg, Jour. Exper. Med., 1011, xiii, 425.
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successive concentrations was 0.03 per cent., as in Gay's work.
Later it was made 0.02 per cent. All precautions were taken to
make the solutions accurate and constant. Chemically pure sodium
chlorid dried to constant weight was used, and fresh solutions were
prepared for each new group of cases tested. Evaporation was
carefully prevented.

In testing each blood for tonicity, a series of small test tubes was
arranged, each tube containing five cubic centimeters of one of the
graded salt solutions. The sedimented unwashed red cells were
shaken, to insure uniform distribution, and 0.1 cubic centimeter of
the suspension was added to each tube. The tubes were shaken
and allowed to stand at room temperature for a short time. Read-
ings were made then, and again after the tubes had been in an ice
box for twelve hours.

The amount of hemolysis was estimated for each tube of the
series by comparing its color with the colors of a standard series
made up separately with each blood. This scale was prepared by
laking 0.4 cubic centimeter of the sedimented red cells in twenty
cubic centimeters of distilled water (the same ratio of blood as
that in the tests). This was designated 100 per cent. hemolysis
and dilutions of this were then made to represent 80, 70, 60, 40, 30,
20, 10, 5, and 2.5 per cent. hemolysis. Each of these solutions was
put in a tube of the same caliber as that of the tubes used in the
tests.

In order to facilitate our discussion, we reproduce Gay's® tables.

Gay's REsULTs.
Non-Agglutinable Cells. Class I.

NaCl salution ( ¥ ). II .35 | O.42 | T3 [ o4 I Q.51 |,
Amount of hemolysis (percentage).
Blood No. 18 | 100 | 75 40 ' 5 | 3 Aug. 26
100 100 60 | 35 10 Sept. 24
“ 22 100 ] Qo T 50 2.5 Aug. 18
100 a0 | a= 5 2.5 Aug. 26
o 34 Bo 80 | 3§ 15 i0
B 35 5 50 15 10 5
i 38 T a5 10 10 2.5

* Gay, Jour. Med. Research, 1007-8, xvii, 330.
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TABLE 1.
-“Hﬂli“ﬂi‘ p‘i‘;‘?:il: I‘{:W'iﬂ“ | ous | bus | 0,48 @51 os¢ | o
Amount of hemolysis (per cent.).

g z5 [ 5 | [} 0 o 0
Group I 20 2.5 ) o o i)

| 40 | 5 (i o o 0

' G0 10 2.5 0 o 0

Group 11 ‘ ‘o ‘ - | Gix = = | =
Group 111 | 50 I 1 | 2.5 | (i | (i’ | ¥

three classes showed a definite grouping as regards corpuscular
tonicity. The blood in class I, however, proved to be the most re-
sistant, that is, it was the least hemolyzable by hypotonic saline solu-
tion. This, strangely enough, is exactly the reverse of Gay’s find-
ing. The two groups of agglutinable cells showed little difference
in saline concentration from each other, those of class II being
least resistant.

Our second series (table I1) consisted of the bloods of six other
individuals. Here, the blood of the first group (only one individ-
ual in this group) is most easily hemolyzed, and the agglutinable
cells evidence most resistance.

TABLE IIL

: i T
Sodium chlorid | g | 0.4z | .44 o.46 o.48
solution (per eent. ). | |

Amount of hemolysis (per cent.)

Group I ! 80 I 50 2 | T 2.5
'1 50 i 40 20 I 5

50 20 10 = z.5
Group II 8o | iTH] 20 ‘ 5 o
6 | 1o 10 . 2.5 (7}

Group 111 | i | 25 | 15 | 2.5 2.5

In our third group of ten cases (table III), the first or non-ag-
glutinable group showed instances of both low and high tonicity.
Here, the second and third groups showed high tonicity, the reverse
of Gay's findings.









