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Introduction
Ankylosing spondylitis is at present a disease of

unknown aetiology and many theories have been
put forward as to its origin. Buckley (1945)
reviewed a-mass of evidence bearing on a possible
biochemical mechanism which involves serum
phosphatase as a cardinal factor in producing the
abnormal ligamentous calcification and the bony
changes which constitute the main pathological
features of the disease. Batson (1940), investigating
the spread of carcinoma of the prostate to the
sacro-iliac regions and spine, suggested that the
venous plexus connecting the prostatic veins with the
prevertebral veins might well be the route of spread
of metastases. Cunningham (1937) described a
venous plexus between the periosteum and spinal
canal. These veins, being without valves, may
produce stagnation of blood in these regions and
cause meningeal irritation. Ludwig and others
(1943) reported an increase of protein and abnormal
Lange curves in forty-two cases based on a study
of 101 cases of spondylitis
ankylopoietica. 15
The prostate contains a

very active phosphatase. This 1
phosphatase can be estimat- v
ed in the blood as it has its l,,,. IIII[ I
optimum activity at a pH of
4-9. Normal amounts lie be-
tween 1 and 3 units. Gutman
and Gutman (1938) found

*~~~~~~~~~~~~~C . II [that very large amounts a
Qf acid phosphatase may
appear in the blood in z
carcinoma of the prostate IIaI IAII I

< II II IIIIIwith secondaries in the bones. 5 It I lll
McWhirter (1945), consider- < l
ing that a leakage of prostatic
acid phosphatase into the
prevertebral veins may be an
aetiological factor in the pro-
duction of spondylitis, in- FIG. 1.-Scatter diz
vestigated the acid serum

phosphata.se in seven patients and found a raised level
in cases in which the disease was at an early stage.
Shorvon and Pearson (1937) reported a raised acid
phosphatase in one early case of several cases
investigated, but did not give the total number of
cases under review. Race, quoted by Buckley
(1945), estimated the acid phosphatase in thirteen
cases and found that the average level was 2 2 units
(normal 4 units). The highest figure was 3-8 and
the lowest 0 9 units, and Race concluded that acid
phosphatase probably had no bearings on ankylosing
spondylitis. In a series of cases reported by him in
1945 Buckley found a slight increase in the alkaline
phosphatase, the average being 0-35 (Kay units)
compared with the normal maximum of 0-2 units.
Race, in 1932, estimated the alkaline phosphatase
in sixteen cases and reported a slight rise, between
0-21 and 3-6 units in seven cases (43 7 per cent).
Normal 0 11 to 0 19 (Kay units).

In view of the conflicting reports as to the value of
estimating the alkaline and acid- phosphatase in
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agram showing lack of correlation between duration and
alkaline phosphatase.
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ANNALS OF THE RHEUMATIC DISEASES

CtnwXXITIIIII ITITIITTli 11111 rTIIT IIlIIIIfIIW
4

(03
<I0-,IDUATrIIII_ YEARS

T IIIII +llllllIl HEilTllEIIII 111

11 IiTIIIi lilI+rTITlrlFllT F11ilTi TifT

FIG. 2.-Scatter diagram showing lack of correlation between duration and
acid phosphatase.

cases of spondylitis ankylopoietica and the different fibro-cartilaginou
methods used, a series of twenty-four cases was joints may be an
investigated. bones to prevent

Method ~~~~~Sclerosis, anMethod X _sacro-iliac and
The method used was King's (1946) modification of

King and Armstrong. It depends on the amount of associated with r

phenol set free when the enzymes are allowed to act on phatase. activity,
an ester of phosphoric acid such as phenyl phosphate at the phosphatase
an optimum pH. The normal levels by this method are return to norn
5 to 10 units and 1 to 3 units for the alkaline and acid (Bodansky and
phosphatases respectively. gonistic processe

diagrams showing the lack
of correlation between the
alkaline and the acid phos-
phatase and the activity of
the disease. The sedimenta-
tion rate is a good index of
activity, being raised in the
active stage and tending to
reach normal as the con-
dition becomes arrested.

Discussion
Osteoporosis is an early

recognizable change in spon-
dylitis. This may be asso-
ciated either with an increase
osteoclastic activity or a re-

20 duced osteoblastic action in
the bone. As a result of the
bone-softening it is possible
that the calcification which
takes place in the fibrous and

is structures round the affected
i attempt at splinting the softened
deformity.
early radiological change in the
intervertebral joints is usually

elatively low values of serum phos-
whereas in osteoporosis of rickets
is consistently raised and tends to
nal during antirachitic therapy
Jaffe, 1934). These three anta-
-s of osteoporosis, osteosclerosis,

Results
The average alkaline phos-

phatase level was 6-2 units.
The highest level was 14 units
and the lowest 3 units. Only
three cases (12-5 per cent.)
gave a high normal reading.
The average acid phos-

phatase activity was 1 75 units
with the highest;level at 4-3
and the lowest at 07 units.
In this series two cases (8-5
per cent.) gave a high normal
reading.
From Figs. 1 and 2 it can

be seen at a glance that there
is no correlation between the
duration of disease in years
and the alkaline and acid
phosphatase activity.

Figs. 3 and 4 are scatter
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FIG. 3.-Scatter diagram showing lack of correlation between corrected

sedimentation rate and alkaline phosphatase.
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FIG. 4.-Scatter diagram sho'wing lack of correlation between C.S.R. and acid
phosphatase.

and calcification of ligaments taking place simul-
taneously may be the cause of frequent normal
values for the serum phosphatase, and the occasional
high values reported may be due to the predominence
of osteoblastic activity at the time of estimation.
There is also some evidence that senility, malnutri-
tion, and anaemia tend to lowertheserum phosphatase
activity (Cantarow and Trumper, 1945); and the
influence of the parathyroid hormone, thyroxin,
vitamin D, and absorption of calcium from the
bowels should be borne in mind in interpreting the
complicated processes of calcium metabolism.

Summary
I. The literature on the estimation of serum

phosphatase in spondylitis ankylopoietica is
reviewed.

2. The relation between alkaline and acid
phosphatase and the duration and activity of the
disease is discussed.

3. It is suggested that the simultaneous and
directly opposite processes of osteoporosis on the one
hand, and sclerosis with abnormal calcification of
ligaments on the other. are a cause of the frequent
normal values for the serum phosphatase activity.

I wish to express my indebtedness to E. W. Richardson,
Laboratory Technician at the Royal National Hospital
for Rheumatic Diseases, Bath, for his help in carrying
out the estimations.
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Activite des Phosphatases dans la
Spondylite Ankylosante

R1ESUMt
1. Revue bibliographique sur le dosage de la phos-

phatase dans la spondylite ankylosante.
2. Discussion sur le rapport entre la teneur en phos-

phatase alcaline et en phosphatase acide et la duree et
la gravite de la maladie.

3. L'auteur suggere que les processus simultanes et
directement opposes d'osteoporose d'une part, et de
sclerose avec calcification anormale des ligaments de
l'autre, sont responsables des valeurs fr6quemment
normales de l'activit6 phosphatasique du s6rum.
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