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Red Blood Cells.* (17450)
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In an occasional case of atypical hemolytic
anemia a serum agglutinin active against the
patient’s own red blood cells has been found.*
This may be merely the result of the presence
of a serum substance with entirely fortuitous
properties resembling in activity the seeming-
ly nonspecific agglutination of red blood cells
by antiserum developed in rabbits against
Type 14 pneumococcus? or by certain viruses.?
There are, however, two possible strictly im-
munological explanations for the presence of
such an autoagglutinin: 1. The antibody
(autoagglutinin) could be formed in response
to some antigen in the red blood cell, or
2. the antibody could be formed for some other
antigen but might only incidentally possess the
capacity to react with a receptor in the blood
cell.

That an animal can produce antibody for
components of tissues of the same species has
been amply demonstrated.* Hektoen and
Schulhof,® after injecting rabbits intravenous-
ly with solutions of rabbit thyroglobulin, dem-
onstrated serum precipitins for rabbit thyro-
globulin in a titer as high as 1:10,000. Such
sera did not react with the thyroglobulin of
beef, dog, human, monkey, rat, sheep or swine.
Several workers®? have shown that formalized
rabbit serum is antigenic for rabbits. Further-

* This investigation was aided in part by a grant
from the John and Mary R. Markle Foundation.

t Research Fellow of the American College of
Physieians.

1 Wagley, P. ¥, Shen, 8. C., Gardner, F. H., and
Castle, W. B., J. Lab. Clin. Med., 1948, 33, 1197.

2 Finland, M., and Cuwrnen, E. C., J. Immunol.,
1940, 38, 457.

3 Hirst, G. X,, Science, 1941, 94, 22.

4 Burky, E. L., J. dllergy, 1933-34, 5, 466.

5 Hektoen, L., and Schulhof, K., Proc. Nat.
Aecad. 8ci., 1925, 11, 481,

8 Jacobs, J. L., and Sommers, 8. C,, J. Immunol.,
1939, 86, 531.

7 Horsfall, F. L., Jr., J. Immunol., 1934, 27, 553.

more, rabbit brain extracts (containing lip-
0ids)® and rabbit fibrinogen® stimulate the
formation in rabbits of complement-fixing
antibodies and precipitins. Schwentker and
Comploier'® and the Caveltis'® have demon-
strated the formation of complement-fixing
antibody for homologous renal tissue.

Such observations suggested that an animal
might be sensitized experimentally to its own
red blood cells. If such sensitization were
demonstrated it would support the explanation
that in certain instances of acquired hemolytic
anemia in man the serum autoagglutinins may
be formed in response to an antigen in red
blood cells. Therefore, the following studies
were made.

Materials and Methods. Four female mon-
grel dogs each weighing approximately 25 1b
were maintained on a diet of horse meat and
commercial preparations of dog food supple-
mented with 1.2 g of ferrous sulfate a day.
Red blood cells, hemoglobin concentration,
hematocrit, icterus index, and reticulocyte and
white blood cells in oxalated samples of venous
blood were determined by conventional
methods on the average of every 10 days.
Repeated determinations of osmotic and me-
chanical fragility of the red blood cells were
made by modifications of technics previously
described.’>1®  Serum complement titrations,
complement fixation, and cold agglutinin and
warm agglutinin titers were followed periodic-
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ally according to standard technics.'®13
Serum from rabbits previously injected re-
peatedly with normal dog serum was heated
at 56°C for 30 minutes and employed in a
manner similar to that described by Coombs
et all® Thus, equal aliquots of saline sus-
pensions of washed dog cells were incubated
for one hour at 37°C with the anti-dog serum
rabbit serum, centrifuged at about 300 rpm
for 2-3 minutes, resuspended by gentle ag-
itation and examined microscopically under
a cover slip for agglutination.

Procedures and Results. Several methods
were employed. The red blood cells from
10 cc of defibrinated blood were frozen, thaw-
ed and then incubated in 4 cc of streptococcal
toxin containing 400,000 skin test doses for
24 hours at 37°C. The suspension was then
injected intraperitoneally into the dog from
which the cells had been obtained. Fourteen
such injections were made in 2 dogs at 2 day
intervals. During the period of injection
and for the 18 following days no significant
alterations of results in the laboratory tests
listed above were found.

In the study of 2 other dogs red blood cells
from 10 cc of defibrinated blood were incu-
bated 24 hours at 37°C after being inocu-
lated with 6 to 24 hour broth culture of hemo-
Iytic Staphvlococcus aureus (Costello strain).
The blood culture was then filtered through
a Seitz filter and frozen for 24-48 hours be-
fore being used. After thawing, the filtrate
was injected intraperitoneally into the dog
from which the cells had been obtained. To
1 dog 10 such injections were given and to
another dog 11 injections at 48-72 hour inter-
vals. During the period of injection and the
following 17 days no significant alterations of
results in the laboratory tests listed above oc-
curred. One dog showed fluctuations in me-
chanical fragility of its red blood cells from 3.2
to 50% unassociated with other changes in the
results of laboratory tests listed. As marked

14 Boyd, W. C., Fundamentals of Immunology,
Interscience Publishers, 1947.

15 Stats, D., and Wasserman, L. R., Medicine,
1943, 22, 363.

16 Coombs, R. R. A., Mourant, A, E., and Race,
R. R., Brit. J. Exp. Path., 1945, 26, 255.

DestrucTiON OF RED Broop CrLLs

fluctuations in mechanical fragility of appar-
ently normal dog cells sporadically occurl?
such an isolated observation was not con-
sidered indicative of autosensitization.

Seventeen to 18 days after the previous ex-
periments each of the 4 dogs was given a single
subcutaneous injection of a modified Freund
antigen'® consisting of a mixture of 1 cc of
its own washed, packed red blood cells, 1 cc
of mineral oilf, 0.2 cc of a lanolin-like sub-
stancz¥ and 1 mg of heat killed Mycobacteria
tuberculosis (H37Rv strain).l  Over a period
of 6 weeks following the injection no changes
were noted in osmotic fragility or complement
titer and no development of cold or of warm
agglutinins or of serum complement-fixing
antibodies occurred. The washed red blood
cells did not clump in anti-dog serum rabbit
serum. The mechanical fragility of the cells
from 2 of the dogs fluctuated in an unpredict-
able manner. However, in light of previous
experience!” this was not considered indic-
ative of autosensitization.

Six weeks after the injection of the above
described modified Freund antigen a second
similar preparation was made with the red
blood cells of each dog. The mixture was
then heated at 57°C for 214 hours, cooled,
added to 2 cc of fresh pig serum and injected
immediately subcutaneously. Again there
were no changes in 3 of the dogs as tested
by the laboratory procedures listed above.
However, in 8 observations made from the
25th to the 35th post-injection day the wash-
ed red blood cells from the fourth dog showed
definite agglutination when suspended in
anti-dog serum rabbit serum. On the 36th,
37th, 38th and on subsequent post-injection
days the cells were found non-agglutinable
by such a procedure. During the period in
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i The brand of mineral oil used was Bayol F,
supplied by the Standard Oil Company of New
Jersey.

§ The lanolin-like substance was Falba, the trade
name for a preparation of Pfalz and Bauer, Inc.,
New York.
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APPEARANCE OF ACETYLCHOLINE DURING NORMAL LABOR

which the washed red blood cells were ag-
glutinated by anti-dog serum no anemia or
increase in reticulocytes or icterus index ap-
peared. The osmotic fragility of the red
blood cells remained mormal. No cold or
warm agglutinins were demonstrable. The
complement titer of the serum (1:32) did not
fall; and no serum complement-fixing anti-
body for the dog’s own red blood cells was
demonstrable. The mechanical fragility of
the red blood cells ranged from 3.1 to 6.1%;
values considered by Shen!” to be normal for
dog red blood cells.

Summary and Conclusions. Several at-
tempts were made to sensitize 4 dogs to their
own red blood cells. Three dogs showed no
definite evidence of autosensitization. Al-
though 2 of these 3 dogs showed occasional
marked fluctuation in mechanical fragility
unaccompanied by other changes during these
studies this was considered to be due to tech-
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rical difficulties. However, for a short period
in one dog, 25 days after the injection of a
modified Freund antigen, there was agglutin-
ation of washed red blood cells when they
were suspended ine anti-dog serum rabbit
serum. During this period of apparent auto-
sensitization there was no anemia, reticulocy-
tosis or jaundice. The red blood cells showed
no alteration in osmotic or mechanical fra-
gility. There was no fall in complement titer.
Cold and warm agglutinins did not appear.
There was no evidence of a serum comple-
ment-fixing antibody for the dog’s own red
blood cells. Such apparent autosensitization
supports the explanation that in certain in-
stances of acquired hemolytic anemia in man
serum autoagglutinins may be formed in re-
sponse to an antigen in red blood cells.
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In our earlier studies on the acetylcholine
(Ach) of the human placenta,! blood from
pregnant women was not available for inves-
tigation. In consideration of the potent hy-
drolytic action of the blood cholinesterase, it
was inferred that Ach of human placenta does
not appear to reach the maternal circulation
in any noticeable quantity.

Opportunity to restudy this problem has
not presented itself until lately. On the basis
of an analysis of 288 blood samples of 152
cases during pregnancy and at different stages
of labor, our previous impression has to be
modified.

Four cc of blood were obtained each time
and poured into 2 volumes of 95% pure
alcohol. The mixture was thoroughly ground,
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diluted with 2 volumes of saline and centri-
fuged. The supernatant fluid was measured,
and wusually 0.5 cc or less was used for assay.
Aloohol-free extract was also prepared by
evaporating 5 cc to dryness in room (23-30°)
and re-taking up with 5 cc of frog Ringer
solution, The extracts were assayed on the
toad’s rectus test which depends on the prin-
ciple of equal potentiation of Ach standard
and the unknown by eserine. So if the
matched ratio is identical before and after
eserine, it is taken as Ach. Otherwise, Ach
is considered to be nil.

Table T gives results showing a gradual
appearance of Ach toward the second trimester
of gestation, an apparent increase of Ach with
the onset of labor, and a disappearance be-
ginning 48 hours after labor.

The blood of 10 non-pregnant women and



