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Fig. 3 Percentage of significant serum proteins in the three types of recurrent oral ulcers and
four types of Beh( et 's syndrome.

rent oral ulcers were hardly associated with any

change in the ESR (not shown).
A decrease or increase in the number of ulcers in

recurrent oral ulcers was associated with a cor-

responding decrease or increase in the concentrations
of C9 in 16/19 (840%) patients (Fig. 5). A decrease in
the number of ulcers (t = 4 8925, DF 10, P < 0-001)
from 3 4 (+ 1 8) to 0 6 (± 0 92) was associated with

a significant decrease in the concentration of C9
(t = 3-1934, DF 10, P < 0 01). An increase in ulcers
from 0-3 ( ± 0 46) to 2-56 ( ± 1 -05) was not associated
with a significant increase in the concentration of C9
(t = 1 6239). A decrease in the clinical index

(t = 8 174, DF 15, p < 0 0001) in Behqet's syndrome
(Fig. 6) was also correlated with a very significant
decrease in the concentration of C9 ( t = 3 720, DF 15,

Table 3 Correlations between concentrations of C9 or factor B and ESR, a! acid glycoprotein (aIAGP),
C-reactive protein (CRP), and lysozyme (LZM); P values of correlation coefficients are given

Group C9 versus: Factor B versus:

ESR Factor B alAGP CRP LZM ESR C9 aIAGP CRP LZM

Controls NS NS NS NS NS NS NS NS NS NS
MiAU NS -0-05 <001 NS NS NS 0-05 <0 01 NS NS
MjAU NS NS <0-05 NS NS NS NS NS NS NS
HU NS NS NS NS NS NS NS NS NS NS
Mucocutaneous NS NS NS NS NS NS NS NS NS NS
Arthritic <0-01 0 01 <0 01 <0 01 NS NS <0 01 NS NS nS
Neurological <0001 - 005 <005 NS NS -0C02 <005 <001 :005 NS
OcLIlar NS <0-05 NS NS NS 005 <0 05 NS <0-02 <0 05

NS not significant.
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Acute phase proteins in recurrent oral ulceration and Behfet's syndrome
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Fig. 4 Changes in ESR during changes in the clinical
index ofpatients with Beh!et's syndrome.

P < 0 005) but not with those of CRP, lysozyme,
factor B, or ac1AG (the latter two are not shown). An
increase in the clinical index was not associated with
a significant increase in any of the proteins, though
the concentrations of lysozyme increased in 6/9 and
that of C9 in 7/10 patients.
The effect of prednisolone and azathioprine on the

clinical index and the concentration of C9 was
examined in eight patients; these received between
15 and 40 mg of prednisolone and 200 mg of
azathioprine daily for a period of six months to two
years (Table 4). They were clearly divisible into two
groups. Four patients whose C9 levels before
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Fig. 5 Sequential assay ofserum C9 concentrations in
patients with recurrent oral ulcers: A minor aphthous
ulcer; A major aphthous ulcer; * herpetiform ulcer.
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Fig. 6 Sequential assay of serum C9, lysozyme, and
C-reactive protein (CRP) in patients with Behcet's
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* neurological; 0 ocular.

treatment were greater than 200% showed a con-
siderable clinical improvement with a fall in the
clinical index and a fall in the level of C9. In contrast
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Table 4 Effect ofprednisolone and azathioprine on the
clinical index and C9 levels

Patient C9 (% normal serum) Clinical index

Before* After* Before After

1 430 136 3 0-5
2 400 140 3 0
3 352 122 2-5 0-5
4 240 96 2 0-5
5 198 162 3 3
6 124 158 2 3
7 124 146 2 2
8 118 166 2 1

*Before or after treatment started with prednisolone and azathioprine.

the other group of four patients whose C9 levels
before treatment were less than 200% showed little
clinical change, and the C9 levels increased in three
of the four patients after treatment with prednisolone
and azathioprine. The changes in the concentrations
of C9 were therefore not related to these drugs but to
the clinical changes. Furthermore, patients with a
high level of C9 ( > 200%) responded readily to the
treatment, as compared with those whose initial C9
levels were below 200%.

Discussion

The changes in the concentrations of some proteins
in sera from patients with recurrent oral ulcers
and Behqet's syndrome may be significant in the
pathogenesis of the spectrum of diseased tissues.
They may also help in the diagnosis and prognosis
of these disease states. It is thought unlikely that
most of the proteins under examination increased as
a result of tissue damage, as there were significant
differences in concentrations between different
groups of patients. C9 and CRP were increased
indiscriminately in all or most of the groups of
patients studied, as would be expected with
acute phase proteins. In contrast to C9 and
CRP, antitrypsin was not increased' and cxlAG
was increased predominantly in the ocular type of
Behqet's syndrome (Fig. 3).
The most significant increases in concentration

were found with C9, which was also the most
sensitive index of disease activity. An increase or
decrease in the number of ulcers was associated
with a corresponding change in concentration of C9
in 84% of patients with recurrent oral ulcers. A
change in the clinical index of Behqet's syndrome was
also correlated with a corresponding change in C9 in
77% of the patients. Perhaps a surprising finding was
that C9, factor B, and f IAG were significantly
correlated in MiAU, to a limited extent in MjAU,
and not at all in HU. C9 and factor B were correlated
in the arthritic, neurological, and ocular, but not in

Lehner and Adinolfi

the mucocutaneous, types of Behget's syndrome.
However, as C9 increased across the whole spectrum
of Behqet's syndrome and in all types of recurrent
oral ulcers, it is not a good discriminator between the
different types of Behqet's syndrome or recurrent
oral ulcers. This is consistent with both views that
C9 is involved in cellular damage or as an acute phase
protein modulating the immune response to damaged
tissue.
Although the concentration of factor B was

significantly increased in all types of Behget's
syndrome, a very significant prevalence was found
only in the neurological type (Fig. 2). Factor B was
significantly correlated with C9 and CRP in the
neurological and ocular types of Behret's syndrome
(Table 3), and this raises the possibility that the
alternative complement pathway might be involved.
This hypothesis is consistent with the presence of
normal serum concentrations of C4 in recurrent oral
ulcers and Behqet's syndrome3 and with C3, in the
absence of immunoglobulin deposits, in the walls of
blood vessels from. these patients.14 However,
factor B concentration was not significantly cor-
related with the clinical index.
The increased levels of CRP in all but the neuro-

logical type of Behqet's syndrome might also be
related to activation of complement.4 5 However,
CRP may have a paradoxical effect in increasing
complement-dependent reactions and decreasing
cell-mediated immune responses by inhibiting T cell
function.6
The concentration of lysozyme was significantly

increased and correlated with factor B only in the
ocular type of 3ehqet's syndrome (Fig. 3 and Table 3)
and seems to be a good discriminator for this type of
disease. These findings suggest the possibility that
activation of the alternative complement pathway
might be involved in tissue damage and induce
monocytes and neutrophils to release lysozyme.
There is experimental evidence in rabbits that serum
lysozyme is derived mostly from neutrophil
destruction.9 Indeed, a significant negative cor-
relation was found between the concentration of
lysozyme and the number of these leucocytes in
Behqet's syndrome. These results suggest that some
patients with Behqet's syndrome may have an
increased destruction of neutrophils and monocytes
and that the greater the number of leucocytes
destroyed, the greater the amount of lysozyme
released into the circulation. Membrane fragments
with complement holes have been found by electron
microscopy in the circulation of some patients with
Behqet's syndrome,'5 and it has been suggested that
these fragments might be the remnants of damaged
neutrophils. Furthermore, a relationship between
the lysozyme concentration and increased disease
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activity has been seen in 5/8 patients, and this will be
further pursued by frequent serial examinations, as
the half-life of lysozyme is only 2 to 3 hours.16
The concentration of cdAG was very significantly

increased in the ocular type of Behset's syndrome
(p < 0-001). This glycoprotein contains about 41 %
carbohydrate, and it has been proposed that it may
coat damaged tissue and thereby decrease their
potential antigenicity.17 Whether increased forma-
tion of cdAG might be protective in the ocular
type of BehQet's syndrome is not clear at the
present time but should be considered in long-term
studies of the prognosis of uveitis in Beh9et's syn-
drome.

It is of considerable interest that in BehQet's
syndrome, in which a sequence of tissue damage of
increasing severity and morbidity may occur, a
variety of plasma proteins show differential increases
in concentrations. These studies may help to define
an association between tissue damage and some
plasma proteins. There is also evidence that a
satisfactory response to treatment with steroids
and azathioprine may be correlated with an initial
very high level of C9, which falls with an improve-
ment in the disease activity. However. if the initial
C9 level is not significantly increased then treatment
with steroids and azathioprine does not lead to a
significant change in the disease activity. These
findings may be helpful in predicting whether
administration of steroids and azathioprine might be
effective and hence in the selection of drugs in this
intractable disease.

We are indebted to Susan Beck and Robert Ward
for excellent technical assistance in carrying out
this study. We thank the Trustees of Guy's Hospital
for financial support.

Part of this paper has been presented at the
Symposium on Behset's Syndrome at the Royal
Society of Medicine, 1979.
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