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SERUM AND URINARY LYSOZYME IN PATIENTS WITH MASTO-
CYTOSIS (URTICARIA PIGMENTOSA), SYSTEMIC SCLERO-
DERMA AND PSORIASIS*
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In 1922 Sir Alexander Fleming (1) reported
the presence of a bacteriolytic principle in
tears, egg white and other animal fluids
which he called lysozyme.

The lytic action on suseeptible organisms
was found to be due to the hydrolysis of a
mucoid component of the cell wall. This com-
ponent was identified as a high polymer mu-
copolysaccharide which was hydrolysed at a
rate comparable to the speed of bacterial ly-
sis (2).

It seems that little clinical investigation of
lysozyme has been made, though it has been
studied thoroughly bacteriologically (3) and
biochemically (4, 5, 6). Taniguchi and Sasaki
(7) were the first to report on serum lysozyme
activity in skin diseases.

In the present study an attempt was made
to measure serum and urinary lysozyme ac-
tivities in normal individuals and patients
with mastocytosis (urticaria pigmentosa), sys-
temic scleroderma and psoriasis vulgaris.

MATERIALS AND METHODS

The blood and urine specimens were obtained
from 43 normal individuals, 11 patients with
urticaria pigmentosa, 16 with systemic scleroderma
and 34 with psoriasis vulgaris. The supernatants
of blood and urine centrifuged at 2,500 g for five
minutes were used for the assay.

The enzymic activities were assayed by the
modified method of Litwack (8) and Fogelson et
al (9) as follows: 2.0 ml of buffer solution, 0.4 ml
of the sample, and 16 ml of the substrate were
incubated at 37° C for five minutes. The buffer
was M/15 Sorensen phosphate buffer pH 62
containing 0071 N NaCl (10). The substrate
solution was prepared by suspending 10 mg ly-
ophilized Micrococcus lysodeikticus' in 100 ml of
the buffer solution. The absorption was measured
at 645 mg on a Beckman DB spectrophotometer.
The values observed were corrected for non-
specific absorption by subtracting the optical den-
sity of a color blank containing 04 ml of the
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sample and 3.6 ml of the buffer solution. Standard
curves were produced with egg white lysozyme
(Sigma Chemical Co., Mo., U.S.A.).

RESULTS

The serum lysozyme activity in 23 normal
males was found to be 6.5 = 02 pg/ml, and
64 = 02 pg/ml in 20 normal females (Table
1). There was no significant difference be-
tween them.

Serum and urinary lysozyme activities of
the patients with urticaria pigmentosa, sys-
temic scleroderma and psoriasis vulgaris are
listed in Tables 2, 3 and 4. Serum lysozyme
values were 4.5 * 0.3 pg/ml in urticaria pig-
mentosa, 54 = 0.3 pg/ml in systemic sclero-
derma, and 64 = 1.2 pg/ml in psoriasis
vulgaris. The mean values of urinary lysozyme
were 0.3 wug/ml in urticaria pigmentosa, 04
pg/ml in systemic scleroderma and 0.8 ug/ml
in psoriasis vulgaris.

Figure 1 illustrates the distribution of
serum lysozyme values of normal individuals
and of patients with the three different skin
diseases.

DISCUSSION

Lysozyme is an enzyme which is widely
distributed in plants and animals, especially
in the latter. It exists in body fluids e.g. tears,
saliva, nasal secretion, gastric juice, milk,
blood plasma and leukocytes (1, 11). The en-
zyme is a basic protein of low molecular
weight (around 15,000). Its lytic activity
against certain gram-negative and gram-
positive bacteria is suggestive of a role of the
lysozyme in the defence against bacterial in-
vasion (3). A possible source of urinary lyso-
zyme are peritubular macrophages. However,
the possibility exists that urinary lysozyme
represents an overflow from the plasma or evi-
dence of glomerular damage. Lysozyme is
known as a mucopolysaccharidase which acts
on (1 > 4) N-acetylglucosaminides (12).

The fact that mast cells synthesize acid
mucopolysaccharides, and that scleroderma is
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LYSOZYME IN SKIN DISEASE

TABLE 1
Serum lysozyme values in normal subjects
Males Females
Lyso- Lyso-
No Name | Age v??l?ees No.| Name | Age v?iume:
(ng/ml) (pg/ml)
1{B.A. |22 58 1/ R.B.|30] 5.8
2| F.J. | 3] 7.4 21G.R.| 47| 7.5
3|Y.F.|23] 5.8 3|G.A. 16| 5.8
4 |8.8. |26 54 4 A L |18 6.0
5/ E.R. |27 6.9 5/Y.L.| 25| 5.5
6 |L.B. |46 6.9 6 B.N.| 20| 6.3
71B.T.| 27| 8.5 71G.0.134) 5.8
§1Y.T.; 24| 5.3 81C. V. [ 20 5.7
9(J.0. 23| 7.0 9 H.P.| 19| 6.5
10| A.R. |25 59 |10|/B.S. |18 8.0
11 (J.H. [ 21] 6.5 |11 |E.S. 19| 7.7
12 | T.H.| 22| 6.3 12| M.A. | 18| 7.5
13 E.J. 125 80 {13 |A.V. |19, 8.0
4 |F.V. {3 ]| 80 |14 |P.C. 5.7
15 | K. L. 19} 7.8 |15 | M. J. | 20| 5.1
16 | V.V. 124} 6.2 16 R.I. |18} 7.4
17 |Y.A. | 29| 6.8 |17 |A. L. | 18| 5.7
18| P. L. 1 20| 58 |18 | L.W.|23| 5.2
19 [C.C. |21 5.4 19 /B.F. |20 6.1
20 A.R. 1 21| 6.9 [20|M.B.{22]| 7.6
21 | F.8. | 22| 7.8
22 {A.C.| 25| 5.0
23 | H.O.| 22| 5.0
Results 6.5 & 0.2*% 6.4 + 0.2%
Range of 5.0-8.5 5.1-8.0
values

* Results are expressed as the mean -+ the
standard error of the mean.

a mesenchymosis, the development of which
may depend on changes in mucopolysaccharide
metabolism (13) led to the studies of lysozyme
in mastocytosis and scleroderma. In contradis-
tinction, the connective-tissue involvement in
psoriasis 1s relatively scarce. The mastocytosis
cases were of the macular type showing urtica-
tion as a response to mechanical trauma. The
cases of scleroderma were of the acrosclerosis
type. The severity and extensiveness of the
sclerodermic changes were very similar from
case to case. The psoriasis lesions were num-
mular.

The average normal value for serum lysozyme
activity obtained in the pregent study is in
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TABLE 2

Serum and urinary lysozyme values in mastocylosis
(urticaria pigmentosa)

Serum Urinary
No. | Name | Age | Sex | lsomme |lysozyme
(pg/ml) (ug/ml)
1 A. L. 16 F 4.1 0
2 W. S. 22 M 2.8 0
3 T. E. 6 M 2.7 0
4 S. H. 34 M 5.2 1.3
5 [ M. S. M 5.2 0
6 | H. M. 1 M 4.9 0
7 P. A. 21 M 5.1 0
8 | A.F. 6 F 4.1 0
9 G. J. 6 F 4.5 0
10 I. H. 20 F 5.3 1.0
11 B. H. 22 F 5.2 1.2
Results 4.5 + 0.3* 0.3
Range of values 2.7-5.3 0-1.3

* Results are expressed as the mean =+ the
standard error of the mean.

TABLE 3

Serum and urinary lysozyme values
in systemic scleroderma

Serum Urinary
No. Name Age Sex ]y‘f:ﬁg:e Iy\s}&;ﬁrge
(pg/ml) (pg/ml)
1 S. E. 57 M 5.3 0
2 B. R. 55 F 5.5 0
3 E. A. 51 F 5.0 0
4 | D. M. 47 F 4.0 0
5 1. L. 35 F 4.3 0
6 1.J. 26 M 3.8 0
7 | L.S. 42 M 3.8 0
8 | B. L. 47 F 5.6 0.6
9 | K.B. 64 F 5.5 0
10 | K. J. 57 F 6.6 0
11 K. K. 66 F 6.4 0.5
12 S. L. 42 M 5.5 0.8
13 K. K. 51 F 7.5 1.3
14 | K. K. 55 F 8.1 0.9
15 | M. J. 11 M 3.5 0
16 B. H. 17 F 6.5 1.5
Results 54 £ 0.3% 0.4
Range of values 3.5-8.1 0-1.5

* Results are expressed as the mean £ the
standard error of the mean.
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TABLE 4

Serum and urinary lysozyme values
in psoriasis vulgaris

Serum Urinary
No. Name Age | Sex lzlz(ﬁ?sne ly‘fglzl};ensl €
(pg/ml) (ug/ml)
1 J. M. 37 | M 4.3 0
2 |B.H. | 31| F 3.4 1.0
3 |C.P. 28 | F 5.9 1.2
4 | MW.| 12 | F 5.8 1.8
5 | 8. G. 28 | M 5.1 0.8
6 | B.H. | 58 | F 5.3 0.6
7 | F. 8. 18 | F 5.6 0.6
8 | J.A. 72 M 5.6 0.9
9 { H.J. 69 | M 3.0 0.9
10 | J. 8. 17 | M 7.0 0.9
11 |G.G. | 44| F 3.4 0
12 | F. P. 7% | M 10.3 3.8
13 | T. L. 24 | M 9.4 3.5
14 | I. K. 41 | F 8.4 1.0
15 1 E.J. 45 | F 7.5 0.5
16 | M.N.| 56 | M 4.3 0
17 | E.T. 52 | F 5.1 0
18 | L. B. 4 | M 5.4 0
19 | J. F. 64 | F 5.6 0
20 |C.D. | 57 | M 8.2 0
21 | L. B. 71 F 5.2 0
22 | P.B. 7 F 6.8
23 | K.H. | 51 | F 7.5 0.8
24 | O.T. 20 | M 7.6 0.3
25 | D.J. 8 | F 7.5 0.9
26 | N. L. 62 | M 6.8 0
27 | K.E. | b4 | M 7.6 0.9
28 | A. V. 21 | F 7.3 0.6
29 | J.P. 5 | M 10.0 0.8
30 |EEM. | 36 | F 7.5 0
31 | EEM. | 48 | F 6.7 0.8
32 | I. H. 28 | F 4.5 0.5
33 | E. B. 19 | F 6.9 0
34 | A.H. 15 | F 7.2 2.1
Results 6.4 = 1.2%0.8 £ 0.2*
Range of values 3.0-10.3 0-3.8

* Results are expressed as the mean =+ the
standard error of the mean.

agreement with that published by Prockop and
Davidson (14) .. 6.4 pg/ml.

Changes of the mucopolysaccharide con-
tent in serum and urine of the patients suf-
fering from mastocytosis (urticaria pigmen-
tosa) have been demonstrated by Asboe-Hansen
and Clausen (15, 16, 17). The urticaria pig-
mentosa patients of this study showed sig-
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nificantly lowered serum lysozyme values (P <
0.001). The scleroderma patients showed com-
paratively low serum values, the difference from
normal being statistically significant (P < 0.01).
On the other hand, the serum lysozyme level
in psoriatic patients did not differ signifi-
cantly from the level of normal individuals
(P > 0.05), and the range varied widely. On
the basis of the obtained results, no conclu-
sions about any relationship between serum
lysozyme activity and the pathology of psoria-
sis vulgaris can be drawn. It was also ap-
parent that no correlation between the exten-
siveness of the diseases and the lysozyme
values could be demonstrated.

From the data of lysozyme assays of urine
samples, it is evident that the urines
contained little lysozyme. Fleming (1), Proec-
kop and Davidson (14), Wilson and Hadley
(18) and Burghartz and Boosfeld (19) re-
ported that urinary lysozyme activity in nor-
mal subjects was nil or very low. The low
lysozyme content of the urine renders the
assay somewhat unreliable. The values ob-
tained for urinary lysozyme in urticaria pig-
mentosa, systemic scleroderma and psoriasis
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Fic. 1. Distribution of serum lysozyme values
in normal subjects and patients with masto-
cytosis (urticaria pigmentosa), systemic sclero-
derma, and psoriasis vulgaris.
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vulgaris show a considerable variation mak-
ing interpretation difficult. Both the patients
and the controls of this study had normal
renal function.

The present study suggests a correlation be-
tween changes in mucopolysaccharide metab-
olism and serum lysozyme activity.

SUMMARY

Serum and urinary lysozyme activities were
measured in normal subjects and in patients
with mastocytosis  (urticaria  pigmentosa),
systemic scleroderma and psoriasis vulgaris.
In serum, a significant decrease was observed
in urticaria pigmentosa, a moderate decrease
in systemic scleroderma, while no significant
changes were seen in psoriasis vulgaris. The
determination of urinary lysozyme demon-
strated no reliable changes.

The study suggests a correlation between
changes in mucopolysaccharide metabolism
and serum lysozyme activity.
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