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Urinary lysozyme activity mainly reflects tubular injury. Urinary and serum lysozyme levels along with other routine 
measures were assessed in normal controls, eight idiopathic nephrotic syndrome and 13 renal amyloidosis patients. 
Using urinary lysozyme (Lzm), serum Lzm and urine Lzm/urine creatinine values as independent variables a Y value was 
defined to discriminate between amyloidosis, idiopathic nephrotic syndrome and normals. When four additional variables 
were included (serum protein, albumin, urine protein/urine creatinin and urine Lzm/urine protein ratios) another Y value 
was defined to discriminate between amyloidosis and idiopathic nephrotic syndrome cases. Thus these measurements 
may be used in selected cases to identify idiopathic nephrotic syndrome patients before performing a renal biopsy and 
save the amyloidosis patients from the deleterious effects of corticosteroid treatment. [Turk J Med Res 1993;11(5): 
237-239] 
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The inc reased urinary excret ion of N-acetyl-beta-
g l ucosam in idase ( N A G ) , a lan ine aminopep t idase 
(AAP), lysozyme (Lzm) and similar enzymes are valu
able markers in reflecting renal damage and especially 
"injury" to the renal tubule (1-3). The urinary enzyme 
activity may originate from the renal parenchyma, 
urogenital tract or plasma. Under normal circumstan
ces only a slight amount of the enzymes are filtered 
by the glomerulus and they are almost completely 
reabsorbed in the proximal renal tubule (3). Although 
increased excretion of these enzymes may be ob
served in glomerular permeability disturbances, even 
along with nephrotic syndrome, such increment is in
ferred to reflect tubular damage or interstitial damage 
(4-8). S i n c e a m y l o i d o s i s is known to resu l t in 
tubulointerstit ial accumulat ion of amyloid material 
lysozymuria may be expected to be more pronounced 
in renal amyloidosis patients when compared to some 
glomerular diseases. 

In this study serum and urine lysozyme con
centrations have been studied in idiopathic nephrotic 
syndrome and in amyloidosis patients in an attempt to 
analyze whether they can be used in the differential 
diagnosis of these two diseases. 
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MATERIALS AND METHODS 
This study has been conducted in three groups. Group 
I was consisted of 13 renal amyloidosis patients with 
an age range of 9 to 18. Group II was consisted of 8 
idiopathic nephrotic syndrome (NS) patients with an 
active disease and an age range of 4 to 17. Group III 
was consisted of 10 age and sex-matched healty 
patients with normal urinalysis findings. 

In the amy lo idos i s and id iopath ic nephrot ic 
syndrome patients with normal renal functions, serum 
creatinine, protein, albumin, Lzm levels, as well as 
urine protein, creatinine, Lzm levels were measured 
and urine protein/urine creat in ine (Up/Ucr) , urine 
Lzm/urine creatinine, urine Lzm/urine protein ratios 
were calculated for these patients. In the control group 
urine Lzm/urine creatinine ratio was calculated for 
each patient. 

Serum and urine Lzm activities were assessed 
by turbidimetry as previously described (9). Enzyme 
s t a n d a r d s (0 .01 -2 .50 mg/ l ) and a M i c r o c o c c u s 
lysodeikt icus suspens ion (200 mg/l) were f reshly 
prepared in Sorensen's phosphate buffer. Assay mix
tures containing 2.5 ml M.lysodeikticus suspension and 
250 pi aliquots of buffer blank, standards or samples 
all induplicate, were incubated at 37° C for 5 min and 
abso rbances were m e a s u r e d at 570 nm. Se rum 
lysozyme values were expressed as mg/l . Urinary 
lysozyme values were reported both in absolute con
centration (mg/l) and in relation to creatinine content 

237 



238 

(ug/mg creatinine). Creat inine concentrat ions were 
determined as previously described. 

The variables of the collected data have been 
analyzed for the three groups by non-parametric tests. 
T h e analysis was an application of the linear dis
criminant function. For the first two groups arithmetic 
m e a n , s tandard dev ia t ion and cor re la t ions were 
evaluated for seven selected variables. Pair-wise com
parisons were made among the three groups in terms 
of the selected variables, taking account of their inter-
correlations. The analysis as a multiple regression pro
cedure, and an application of the linear discriminant 
function (10). An equation was derived for discriminat
ing the patient groups. 

RESULTS 
The mean serum and urine Lzm values in the three 
groups are displayed in Table 1. The difference be
tween the serum Lzm levels in these three groups 
were not statistically significant (p>0.05). 

The urine Lzm/ur ine creat in ine ratios in the 
amyloidosis, idiopathic nephrotic syndrome and control 
g roups were 0.93±0.46, 1.27+0.47 and 0.09+0.02, 
respect ive ly . The di f ferences between the control 
group and both of the patient groups were statistically 
s ign i f icant . Ur ine Lzm/ur ine protein ratios in the 
amyloidosis and idiopathic nephrotic syndrome groups 
were 0.12+0.04 and 0.10+0.03, respectively and the 
difference between these two groups was not statisti
cal ly significant. 

In neither of the groups there was no correlation 
between urine Lzm and protein levels. 

Urine Lzm, urine Lzm/urine creatinine and serum 
L z m values were selected as independent values X1 , 
X2 and X3 , respectively in an attemt to differentiate 
between the three groups of patients. Y values were 
identified by use of discriminant function: 

Y 1 - 0.673596 X1 + 0.66057 X2 + 0.331533 X3 

Y 2 - -0.188492 X1 - 0.280157 X2 + 0.941255 X3 

When the means for each group were selected 
as the X variables, the points of discrimination for 
Y - Y 1 + Y2 were 4.9985 and 5.8945. Thus it was ob
served that: 

Y<4.9985 case: normal 

5.8945>Y>4.9985 case: idiopathic NS 

5.8945<Y case: amyloidosis 

Selecting seven independent X variables listed in 
Table 2 we have identified another Y value (Table 2). 
By the use of this equation it was concluded that: 
(Y<2.87 indicated amyloidosis, and Y>2.87 indicated 
idiopathic NS . 
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Table 1. Serum and urine lysozyme activities 

Serum Lysozyme Urine Lysozyme 
Patient Group activity activity 

Amylodosis 4,25±0,51 mg/lt 0,57+0,25 mg/lt 
Idopathic NS 3,86±0,45 mg/lt 0,70±0,36 mg/lt 
Healthy control 3,30+029 mg/lt 0,06±0,09 mg/lt 

Table 2. Independent variables 

X1 Serum Protein 
X2 Serum albumin 
X3 Urine Protein/Urine Creatinine 
X4 Urine Lysozyme/Urine Protein 
X5 Urine Lysozyme/Urine Creatinine 
X6 Urine Lysozyme 
X7 Serum Lysozyme 
Y 0,0438 X1 - 0,0814 X2 +- 0,2067 X3 - 0,5709 X4 - 0,1929 
-0,5197 X6-05617X7 

DISCUSSION 
Lysozyme, a protein of low molecular weight, is readily 
filtered by the glomerulus and is reabsorbed in the 
prox imal renal tubule where i t is enzyma t i ca l l y 
degraded (12). The serum Lzm concentration mainly 
depends on glomerular filtration rate not on tubular 
function and consequently the concentration tends to 
rise parallel to advancing azotemia. The high serum 
Lzm levels observed in renal failure is due to inade
quate excretion by the kidney along with insufficient 
catabolism within the tubular cells (4,7). 

In our patient group the serum Lzm levels were 
normal. Since they all had normal renal function this 
was an anticipated result. 

In cases of organic or functional tubular im
pairment lysozymuria is observed without a rise 
in serum Lzm due to diminished reabsorbtive 
capaci ty. Lysozymur ia has been documentated in 
glomerulopathies with tubulointerstitial changes as well. 

If renal injury is con f ined to the g lomeru l i , 
lysozymuria is absent. Prockop and Davidson (13) 
have shown that l y s o z y m u r i a was neg l ig ib le in 
glomerular injury induced by immonocomplex nephritis 
in animal studies, but when tubular injury was induced 
by HgCI injection lysozymuria has signif icantly in
c r e a s e d . M a r k e d l y s o z y m u r i a h a s a l s o b e e n 
demontrated in proximal tubular disorders such as 
Lowe syndrome and cystinosis (6,14). 

There have been reports correlating lysozymuria 
and h is topatholog ica l f indings in tubulointerst i t ial 
nephritis, in acute glomerulonephritis, focal nephritis, 
nephrotic syndrome and chronic glomerulonephrit is 
(15). In yet another study it was suggested that, rever
sible lysozymuria in nephrotic patients may be related 
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either to renal edema or to a possible intracellular 
electrolyte imbalance (7). 

In this study the urine Lzm levels and urine 
L z m / u r i n e c rea t i n ine rat ios in a m y l o i d o s i s and 
idiopathic NS patients were significantly raised when 
compared to the control group. On the other hand the 
difference between the amyloidosis and primary NS 
group was not statistically significant. The amyloid 
material is known to also accumulate within the medul
lary portion of the kidney. Consequent ly it causes 
various tubular disorders as well. Five of our idiopathic 
NS pat ients were d iagnosed as focal sc le ros ing 
glomerulonephritis which may also cause tubular dys
function. 

Lysozymuria is defined as Lzm excretion exceed
ing 2 mg/lt (4). Three of our 13 amyloidosis cases had 
levels exceeding 2 mg/lt and these may be explained 
by the p resence of tubular injury. In two of our 
idiopathic NS patients high urine Lzm levels may be 
explained by the presence of the focal sc lerosing 
process in one and prerenal azotemia with peritubular 
edema in the other. Although the mean urine Lzm 
levels were increased both in the amyloidosis and the 
idiopathic NS groups, they were not above 2 mg/lt in 
the rest of the pat ients . S e r u m L z m and ur ine 
Lzm/urine creatinine levels were not significantly dif
ferent in the amyloidosis and idiopathic NS groups 
when they were analyzed separately. When these two 
variables along with urine Lzm levels were used, multi
variate analysis permitted very good discrimination be
tween normals, idiopathic NS and amyloidosis patients. 
The equation obtained from multivariate analysis of 
four additional variables yields accurate predictions of 
the underlying glomerular histopatholgy. If the Y value 
thus obtained is <2.87 this indicates amyloidosis and 
>2.87 defines idiopathic NS. 

Thus this analysis has defined Y values of high 
confidence in differentiation of the two disease entities. 
This quantitative figure will enable the clinician to 
make a c lea r judgement . Th is will save certa in 
amyloidosis patients from the deleterious effects of 
corticosteroids and may serve as a preliminary test 
before performing a biopsy. 

Pr imer nefrolik sendrom ve ami lo idos is de 
idrar l izozim düzeyler i 

İdrar lizozim aktivitesinin tübüler hasarı gösterdiği 
kabul edilmektedir. Bu çalışmada yaş ve cins dağı
lımı benzer normal çocuklarda, sekiz idiopatik ne-
frotik sendrom (NS) ve 13 renal amiloidoz hasta
sında diğer rutin tetkiklerin yanısıra idrar lizozim 
(Lzm) ve serum Lzm düzeyleri ölçülmüştür, idrar 
Lzm, serum Lzm ve idrar Lzm/kreatinin değerleri 
kullanılarak normal çocuklar, idiopatik NS ve ami
loidoz hastaları arasında ayrım sağlayacak bir Y 

değeri tanımlanmıştır. Bu üç parametreye ek ola
rak serum protein, albumin, idrar proteir\/kreatinin 
ve idrar Lzm/protein oranları kullanılarak yine ami
loidoz ve idiopatik NS vakaları arasında ayrım sağ
layacak bir formül de tanımlanmıştır. Bu nedenle 
bu parametreler kullanılarak hesaplanacak değer
ler ile biyopsi öncesi idiopatik NS ve amiloidoz 
arasında güvenilir ayırıcı tanı yapılabilir. 

[TurkJ Med Res 1993; 11(5): 237-239] 
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