BoNE MARrRrow Prasma CELL 147

probably due to capillary embolism resulting from the precipitation
of plasma protein by AI(OH),. Obviously, one should avoid the
use of aluminum metal in contact with blood in any perfusion
systems.
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Origin of Bone Marrow Plasma Cell Associated with Allerglc
and Immune States in the Rabbit.*

Frep KoroucH, Jr. (Introduced by E. A. Boyden.)
From the Department of Anatomy, University of Minnesota, Minneapolis.

The observation of a plasmacytosis of the bone marrow of a man
with a fatal endocarditis, coupled with Downey’s description of a
great number of plasma cells in the bone marrow of a rabbit with
an incidental, non-specific, subcutaneous abscess suggested an ex-
perimental method for increasing the bone marrow plasma cell con-
tent. This reaction was also indicated by the bone marrow from
rabbits allergic to and immunized against Streptococcus viridans,
obtained through the courtesy of Dr. B. J. Clawson of the Depart-
ment of Pathology, University of Minnesota. In these animals
it was noted that the allergic and immune animals showed a more
extensive medullary plasmacytosis than those that were immune but
not allergic. Through the study of the myeloid tissue during the de-
velopment of a plasmacytophilia, we felt something of the origin and
function of the bone marrow plasma cell might be determined.

There are many conflicting theories regarding the origin of the
myeloid plasma cell (Downey,* Michels,? Rohr,® Jordan and Mor-
ton,* and Osgood and Ashworth®). The current theories make the
lymphocyte, histiocyte, fibroblast, myeloblast, erythroblast, plasma-
cytic reticulum cell and specific plasmablast the parent of the bone
marrow plasma cell.

The procedure we employed was as follows: Obtain a control

® This work was carried out under the direction of Dr. Hal Downey in the
Hematological Laboratory of the Department of Anatomy, University of Minne-
sota.

1 Downey, Hal, Folia Hemat., 1911, 11, 275,

2 Michels, N. A., Arch. Path., 1931, 11, 775.

3 Rohr, K., Folia Hemat., 1936, 55, 305.

4 Jordan, H. E., and Morton, C. B,, 4m. J. 4Anat., 1937, 61, 407.

6 Osgood, E. E.,, and Ashworth, C. M., Atlas, 1937, J. W. Stacey, Inc., S8an
Francisco.



148 BoNneE Marrow Prasma CELL

sample of normal marrow ; induce an increase in the plasma cells and
follow the bone marrow picture by means of successive biopsies
while the increment in plasma cells is in progress. In this manner,
we were able to identify the progenitor of these cells during their
initial stage of differentiation in the bone marrow.

We treated a series of 13 rabbits by Clawson’s method, 1. e., giv-
ing a subcutaneous injection of Streptococcus viridans broth agar
mixture and thus making the animal allergic to this antigen. (Fol-
lowing the injection the agar solidifies on cooling and localizes the
organism.) After allergy was induced, intravenous injections of a
broth culture of Streptococcus viridans were made. The condition
of the bone marrow was followed throughout this experimental
procedure by means of subtotal costectomies. A control rib was re-
moved before allergy was induced, another in the allergic state and
successive ribs after the intravenous injection of Streptococcus viri-
dans.

The normal bone marrow of rabbits, examined in imprints stained
by the May-Griinwald-Giemsa technic, contains relatively few plas-
ma cells and plasmacytic reticulum cells. The bone marrow of rab-
bits allergic to Streptococcus viridans showed an increase in the
number of plasmacytic reticulum cells and a slight increase in plasma
cells. Within 20 minutes after an intravenous injection of the an-
tigen into the allergic rabbits, the bone marrow showed a great in-
crease in plasmacytic reticulum cells—large, immature, basophilic
cells with eccentric leptochromatic nuclei. The shock dose of anti-
gen, in addition to causing an increase in plasmacytic reticulum cells,
induced the transformation of these cells into plasma cells. This
transition was morphologically evident within 2 hours, and com-
plete to large plasma cells in 5 hours. In 5 days, small plasma cells—
small, mature, basophilic cells with an eccentric, pachychromatic
nucleus. some of which bear evidence of degeneration—predomi-
nated in the bone marrow plasma cell picture.

In addition to the bone marrow changes, the spleens of our rab-
bits showed the “acute splenic tumor” described by Rich® as a
reaction to an antigen bacterial or non-bacterial and probably related
to antibody formation.

We conclude that the bone marrow plasma cell is a derivative of
the plasmacytic reticulum cell. Since concurrently with the trans-
formation of the plasmacytic reticulum cell to plasma cells the anti-
body titer of the blood rises (Clawson,” Rich®) there may be a
relationship between these two phenomena.
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