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BY

P. C. McCREA
Royal City of Dublin Hospital, and Department ofPathology, Trinity College, Dublin

Mast cells are connective tissue cells of the
histiocytic family. They are characterized by the
presence of large cytoplasmic granules which stain
metachromatically with dyes such as toluidine blue,
in which respect they resemble blood basophils.
Tissue mast cells are present in the connective
tissue of many species, especially in the walls of
blood vessels and the immediate adjacent connective
tissue (Brit. med. J., 1956).
The significance of tissue mast cells in human

bone marrow is uncertain. Rohr (1949) found
tissue mast cells in the bone marrow in hypoplastic
and aplastic conditions only. Fadem (1951), in
a study of 2,800 cases, found mast cells in seven
cases, three of which showed severe marrow depres-
sion. Williams (1952) and Johnstone (1954), who
examined marrows from patients suffering from a
wide variety of pathological conditions, found mast
cells in 17 and 70 per cent. respectively. Two of the
patients in Johnstone's series suffered from rheuma-
toid arthritis, although in one of them the disease
was classified as atypical. Mast cells were demon-
strated in both cases and were present in unusually
large numbers in the atypical case.
The purpose of the present investigation was to

study the mast cell content of the bone marrow in
patients suffering from active rheumatoid disease
and anaemia. These patients formed part of a
group in which the relationship between marrow
iron content and response to intravenous iron
therapy had been investigated previously (McCrea,
1958). It was possible, therefore, as a supple-
mentary study, to determine whether the presence
or absence of mast cells from the bone marrow
was of prognostic significance regarding the effect
of intravenous iron therapy.

Materials and Methods
Twelve in-patients suffering from active rheuma-

toid arthritis and a moderate degree of anaemia were

examined. In each case the initial haemoglobin
level was less than 11-2 g./100 ml. (70 per cent.).
In an earlier investigation of bone marrow iron
content (McCrea, 1958), sternal marrow was aspir-
ated from these patients and histological sections
were prepared, using a modification (Hutchison,
1953) of the technique described by Cappell,
Hutchison, and Smith (1947). Further sections
were prepared from the same blocks and were
stained with 0 01 per cent. toluidine blue to demon-
strate mast cells. Tissue mast cells and basophil
leucocytes both contain granules with meta-
chromatic staining properties, but Johnstone (1954)
has pointed out that the granules of the latter cells
are extremely soluble in water and alcohol and are,
therefore, not seen in fixed tissue sections when an
aqueous or alcoholic fixative has been used.
Mast cells are usually rounded or ovoid, although

bizarre forms with elongated cytoplasmic processes
are sometimes seen. The granules often overlay
the nucleus tending to obscure it (Johnstone, 1954).
In each case, several marrow fragments were exam-
ined microscopically for mast cell content and the
marrows were roughly classified as follows:

- No mast cells present.
+ Scanty mast cells present but not more than

one per high-power field.
+ + Moderate number of mast cells present, more

than one but less than five per high-power
field.

Results
Marrow mast cells were reasonably plentiful in

one patient (Case 6), scanty mast cells were present
in five cases, and in the remaining six, no mast cells
were demonstrated (Table, overleaf). Mast cells,
when present, were irregularly distributed throughout
the marrow fragments and sometimes a mast cell
was present in one fragment, whereas another
fragment of the same marrow contained no mast
cells.
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ANNALS OF THE RHEUMATIC DISEASES

FINDINGS IN STERNAL MARROW IN TWELVE CASES

Case Tissue Marrow Response to
No. Mast Cells Iron Intravenous Iron

1 + + _
2 + +

3 + + _

4 + + _

5 + +

6 ++ _ +

7 --+

8 --+

9 ±

10 -+

11 - +-

12 ±

* Increase in haemoglobin of at least 2 g.
period of one month.

per 100 ml. over a test

There was no constant relationship between the
presence or absence of marrow mast cells, marrow
iron content, and response of the anaemia to intra-
venous iron therapy (Table). Mast cells were
demonstrated both in marrows which contained
iron and in those which did not. Conversely, in
some marrows which contained iron and in some
which were devoid of iron, no mast cells were seen.
The anaemia in one patient (Case 6) in which
marrow mast cells were most plentiful responded
to iron therapy. Cases refractory to iron therapy
included a number whose marrows contained
mast cells and some whose marrows showed no
mast cells. The anaemia in two cases, in which
neither marrow mast cells nor marrow iron were
demonstrated, improved after iron therapy (Table).

Discussion
Mast cell granules contain heparin (Jorpes, 1946)

and there is strong evidence that the granules
contain histamine as well (Riley and West, 1953).
Rohr (1949) and Fadem (1951) suggested that the
presence of mast cells in the bone marrow indicated
marrow depression in some form. Fadem felt
that the marrow inhibition was partly due to the
inhibitory effect of heparin upon local cell growth,
and concluded that tissue mast cells are abnormal
constituents of bone marrow. Johnstone (1954),
however, who examined a large number of patients
suffering from a wide variety of pathological con-
ditions, considered that mast cells were a normal
constituent of human bone marrow and that their

absence in 30 per cent. of his cases was probably
governed by the selection inevitable in a small
sample of marrow. Riley (1959) felt that tissue
mast cells in human bone marrows had the same
significance as elsewhere, and that they were a
normal constituent of the connective tissues.

Johnstone (1954) examined two cases of rheuma-
toid arthritis. Mast cells were present in the
marrow in each case and in one, which was classified
as atypical rheumatoid, mast cells were present in
unusually large numbers. Mast cell proliferation
to this degree was not seen in the present series
and, indeed, mast cells were scanty or absent in all
but one of the marrows examined.

Johnstone (1954) was unable to find any correla-
tion between the iron content of the marrow and the
presence or numbers ofmast cells there. The results
of the present study agree with Johnstone's observa-
tions in this respect. The presence or absence of
mast cells from the bone marrow was of no value
in forecasting the results of intravenous iron therapy.
The anaemia in Case 6 responded to intravenous
iron therapy though marrow mast cells were most
plentiful, and cases refractory to iron therapy
included some whose marrows contained mast cells
and some whose marrows contained none.
Marrow mast cells were not demonstrated in half

of the cases studied. Their absence may possibly
have been due to a sampling error on account of the
small pieces of tissue examined. The presence or
absence of mast cells is not related to marrow iron
content or to the success or failure of intravenous
iron therapy. It would appear that the presence
of these cells in small numbers or their absence from
marrow samples in anaemic patients with rheuma-
toid arthritis is of little significance.

Summary
Sternal bone marrows from twelve patients

suffering from active rheumatoid arthritis and
anaemia were examined for mast cell content.

In five cases scanty mast cells were present, in
one the marrow contained a moderate number of
mast cells, and in six no mast cells were demon-
strated.
There was no constant relationship between the

presence or absence of marrow mast cells, marrow
iron content, and response of the anaemia to intra-
venous iron therapy.

I am grateful to the medical staff of the Royal Bath
Hospital, Harrogate, where this study was undertaken,
for their co-operation. Dr. J. V. Wilson was most
helpful, and Mr. H. Gibson, F.I.M.L.T., gave valuable
technical assistance.
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Mastzelen tissulaires dans l'os des malades atteints
d'arthrite rhumatismale

RJSUME
La moelle osseuse du sternum fut examinee chez

douze malades atteints d'arthrite rhumatismale evolutive

accompagn~e d'an~mie pour y rechercher des mast-
zellen.
Dans cinq cas on trouva quelques mastzellen, dans un

cas on en trouva quelques-unes et dans six cas on nen
trouva aucune.
On ne trouva aucun rapport constant entre laprTsence

ou 'absence des mastzellendansF la moelle osseuse et la
teneur en fer de la moelle et la r~ponse de s'an~mie A la
th~rapie martiale intraveineuse.

Mastocitos tisulares en la mdla 6sea de enfernos con
artritis reumatoide

SUMARIO
Mc dulao osea del estern6nfun examinada en doce

enfermos con arthritis rheumatoid evolutiva, acom-
paOada de anemia, para estudiar su contenido en masto-
citos.
En cinco casos se encontraron mastocitos escasos,

en uno se vi6 un nfimero moderado de ellos y en seis
casos no se encontr6 mastocito alguno.
No hubo relaci6n constant entire la presencia o

ausencia de mastocitos en lame dula 6sea por un lado
y el contenido de hierro en la medula y la respuesta de la
anemia a la ferroterapia intravenosa por el otro.
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