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Nature of mononuclear cells positive for acid
phosphatase activity in bone marrow of patients with
renal osteodystrophy
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SUMMARY Fifty two of 63 patients with renal osteodystrophy had one or more mononuclear cells
positive for acid phosphatase in the marrow. These cells are also tartrate resistant and non-specific
esterase negative, and are believed to be precursors to osteoclasts and other acid phosphatase positive
cells resorbinz bone on the trabecular surface.

Osteoclasts are generally considered to derive from
fusion of specialised mononuclear precursors,
although there is some evidence that both mono-
nuclear and multinuclear cells may have similar
properties and help to resorb bone.'-9 Both types are
associated with resorption bays (Howship's lacunae)
and contain tartrate resistant acid phosphatase. The
origin of these cells remains unclear but they are
presumed to derive from precursors in the marrow,
with recruitment determined by stimuli associated
with the demand for bone resorption.

While examining sections from human iliac crest
biopsy specimens from patients with renal failure it
became apparent that mononuclear cells positive for
acid phosphatase were seen not only against the bone
surface but were also prominent within the marrow
spaces (figure). This study was undertaken to assess
the clinical importance of these cells.
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Material and methods

Percutaneous anterior iliac crest biopsy specimens
were obtained from patients receiving long term
dialysis. The samples were processed as described
previously,9 with fixation in 5% phosphate buffered
formalin containing 0-25% sucrose, emedding in
glycol and methyl methacrylate and cut into 2 gm
sections using a Porter-Blum microtome and glass
knives. The sections were stained by acid phosphatase
using napthol AS-TR phosphate as substrate and then
counterstained with Harris's haematoxylin.9 Tartrate
sensitivity was tested using 50 and 100 uM sodium
tartrate in the incubation medium,'" and non-specific
esterase was looked for in freshly processed samples
using standard techniques."
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Figure Area oJ bone (top) undergoing resorption with
numerous osteoclasts which appear dark in reproduction and
are bright red in original due to their acidphosphatase
content. In marrow space on right (arrow) one acid
phosphatase cell is seen.
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Table Correlation coefficient (r), significance (p), and number (n) in each group of variables

Marrow Alkaline Parathyroid Percentage
acid phosphatase Osteoclastsl Percentage Percentage phosphatase hormone fibrous
cells/mm mm aluminium osteoid (!U) x Nt tissue

Marrow acid phosphatase r
Cells/mm2 p

n
Osteoclasts/mm r 049

p 0*0001
n 63

Percentage aluminium r 0-25 0-27
p 005 005
n 63 63

Percentage osteoid r 007 0-18 0-15
NS NS NS

n 63 63 63
Alkaline phosphatase r 0 37 0 51 0-18 0 31

p 0-01 0-0001 NS 0 05
n 61 61 61 61

Parathyroid hormone r 0-56 0-35 020 0-20 005
x Nt p 0-0001 0-01 NS NS NS

n 51 51 51 51 51
Percentage fibrous tissue r 0-68 0 40 0-26 0 23 0-65 0-42

p 0-0001 0-01 NS NS 0 0001 0 01
n 55 55 55 55 53 44

Renalfailure:
Mean (SD) 3-10 (5-63) 0-87 (0-75) 15 5 (21-6) 34-3 (16-1) 214 4 (169-2) 20-0 (30 9) 6-2 (14-0)
Range 0-32-2 0-02-3-10 0-78-0 30-74-1 510-824-0 06-181-0 0-836
No of subjects 63 63 63 63 61 51 55

Controls:
Mean (SD) 0 21 (0-36) 0-14 (0-10) 0 4-9 (2-9) 0
Range 0-113 0-037 14-11-0 30-110* 0-413*
No of subjects 14 15 15 13 15

*Values from routine laboratory; tmultiples of upper limits of normal.

Quantitative histomorphometry was performed
with a projection system, the Zeiss MOP-3, and a
digitiser tablet. Specimens from 63 patients which had
been morphometrically analysed were assessed.
Results were expressed as number of positive mono-
nuclear cells/mm2 marrow area, osteoclasts/mm
trabecular bone surface, percent surface which was
osteoid and percent surface stained for aluminium
using aurintricarboxylic acid."2 Serum alkaline phos-
phatase was measured using standard autoanalyser
methods.

Parathyroid hormone was measured by immuno-
assay as described previously using an antibody
directed mainly at the carboxyl terminal. Because
more than one assay was used the results were
expressed as multiples of the upper limit of normal.'3

Fifteen normal subjects were similarly studied as
controls.

Results

The number of positive mononuclear cells correlated
highly with osteoclasts on the bone surface, the
activity of alkaline phosphatase, parathyroid hor-
mone, and marrow fibrosis (table). Variables
unrelated to parathyroid activity such as osteoid and
aluminium surface did not show any positive correla-

tion. The phosphatase positive cells were tartrate
resistant and negative for non-specific esterase.

Discussion

These findings show that mononuclear cells positive
for acid phosphatase are related primarily to secon-
dary hyperparathyroidism. Osteoblastic surface was
not measured but probably would also have been
similarly related. It is unlikely that these cells are of the
monocyte/macrophage type because of their staining
characteristics and association with parathyroid hor-
mone.
What is their function? They are probably cells

being transported to the trabecular surface from
marrow precursors towards an area of bone resorp-
tion. The more numerous the resorptive sites the more
acid phosphatase cells are seen, presumably because
the need for recruitment increases. It is impossible to
conclude from these data whether the acid phospha-
tase cells arejoining mononucleated or multinucleated
cells, or both.

We thank L Malynowski for her expert technical help
in preparing the bone sections and H Esposito for
secretarial assistance. This work was supported by the
Kidney Foundation of Canada (7-06-516).
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