
LYSOZYME IN KIDNEYS 

that the active form is the free alcohol, and 
in support of this theory it is significant that 
the 2 metabolites whose formation in viwo 
has been established are also produced in a 
peroxidizing fatty acid medium in vitro ( 1 ) . 

Summary. Di-a-tocopherone, a recently 
characterized metabolite of a-tocopherol iso- 
lated from animal tissues, was tested for 
biological activity with respect to resorption- 
gestation in Vit. Edeficient rats, nutritional 
muscular dystrophy in rabbits and heredi- 
tary muscular dystrophy in mice. The re- 
sults indicate that this metabolite has less 
than 5% of the Vit. E activity of a-tocopherol 
and that it possesses no therapeutic value in 
treatment of the congenital myopathy. Its 
probable role in metabolism is that of a ter- 
minal oxidation product rather than an active 
form of Vit. E. 
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Lysozyme found to be present in many or- 
gans and secretions of humans has been de- 
scribed ( 1-5). Litwack has isolated chroma- 
tographically pure human lysozyme from the 
kidneys (6) and Jolles and Jolles recently have 
purified lysozyme from human milk( 7). The 
authors have reported a 70-100 fold increase 
of lysozyme concentration in the kidneys of 
Sprague-Dawley rats bearing Jensen Sarcoma 
(8,9). Surgical removal or spontaneous re- 
gression of the tumor results in a return to 
its normal value in the kidney( 10). Similar 
results have been published for other host- 
tumor systems by Cappuccino ( 1 1 ). There- 
fore, it was thought to be of interest to study 
the lysozyme levels in the kidneys of cancer 
patients. 

Materials and methods. The kidney sam- 
ples utilized for these experiments were ob- 
tained upon autopsy of cancer patients as soon 

t New name recommended by the Commission on 
Enzymes of the International Union of Biochemistry : 
Muramidase (E.C.3.2.1.17). 

as possible and kept a t  -20°C. They were 
homogenized by the technique already de- 
scribed ( 7,9). And the resulting extracts, after 
precipitation of most of the proteins with 1% 
acetic acid in 95% ethanol and centrifugation, 
were examined. Lysozyme activity was deter- 
mined by a modification of Litwack method 
(12) by addition of supernatant’s aliquots to 
a suspension of acetone dried Micrococcus 
lysodeickticus (Rutgers strain 19) in buffer 
(chloride-phosphate pH 6.2, OD. 0.600-0.700 
mp) and measurement of the change of OD. 
per minute. The results are expressed in mg 
equivalent of EGG WHITE LYSOZYME* 
per gram of wet tissue. 

Resplts. The results of analysis performed 
on 29 kidney samples and reported in Table I 
show that the lysozyme values obtained vary 
over a wide range. If the normal value for 
lysozyme in human kidneys is considered to 
be 2 0 0  y/g of wet tissue( 13), the values found 
for the cancer-bearing human patient exam- 

* Worthington Lot #597. 
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TABLE I. Lysozyme Content of Kidneys of Can- 

Timeof Lyso- 
collection zyme, 

No. Diagnosis Age PM,*hr mg/g 

cer-Bearing Human Patients. 

1 
2 

3 
4 
5 

6 
7 

8 
9 

10 
11 
12 
13 

14 
15 
16 

17 
18 
19 
20 

21 
22 

23 

24 
25 
26 

27 
28 
29 

Acute leukemia 5 
Embryonal cell ca. of 29 

Ca. of rectum 57 
Hodgkin’s disease 29 
Ca. rt. breast & lung 57 

Ca. of breast 4G 
Acute phase of chr. 50 

Ca. of ovary (recurrent) 17 

Ca. of urin. bladder 53 
Retic. cell sarcoma 77 

rt. testis 

metast. 

gran. leukemia 
Ca. of palate 74 

Bronchogenic ca. 38 

Ca. tongue, serum 77 

Ca. of stomach 53 
Ca. of breast 55 
Follicular lymphosar- 49 

Ca. of colon 37 
Leukemia 10 
Ca. of lung 62 
Ca. of colon & mult. 40 

Rec. ca. of rt. bronchus 61 
Ca. breast & intra. abd. 54 

Ca. stomach & metast. 49 

Leukemia 6 
Ca. of prostate 67 
Polycythemia Vera acute 59 

Ca. of colon 69 
Synovioma 23 
Ca. of rectum 

hepat. 

coma 

met. 

metast. 

to liver 

leukemia 

6 
3 

11 
15 
14 

4 
20 

6 
G 

22 
13 
13 
16 

8% 
21 
15 

14 
6 

70 
16 

4 
6 

5 

14 
30 
11 

7% 
18 
12 

.870 

.468 

.193 

.410 

.372 

.154 
2.900 

.748 

.016 

.026 

.066 

.063 

.392 

4.900 
.056 
3 1 6  

.115 

.lo2 

.096 

.132 

.059 

.066 

.059 

.oee 

.112 

.728 

,129 
.089 
.089 

* Post niortem collected. 

ined are both greater and lesser than the nor- 
mal figure and no correlation between the 
presence of a neoplastic growing mass and 
levels of lysozyme found in the kidneys is 
apparent. Some occasional high values are 
found (cases #7, 22, Table I). 

From a pooled sample of the more active 
extracts crystalline lysozyme was obtained (8) 
(see Fig. 1 ) , but the amount was too small to 
permit study of the physicochemical charac- 
teristics of the enzyme. It was possible, how- 
ever, to identify the crystalline material as 
lysozyme from its lytic activity on ~ i c r o c o c -  
cus Zysodeickticus, its stability to heat treat- 
ment at acid pH’s, and its lability above 
pH 8.0. 

FIG. 1. Crystals of human kidney lysozyme 
(60 X). 

Work is in progress to isolate more human 
lysozyme for further study. 

Discussion. The results obtained show no 
corresponding increase of lysozyme in the kid- 
neys of human cancer patients, and are in 
accord with the results obtained from kidney 
tissue of experimental animals bearing either 
spontaneous or chemically induced tumors. 
On the other hand, transplantable tumors are 
consistently accompanied by an increase of 
lysozyme levels in the kidneys. These results 
(7,8,9) fit very well with the view that lyso- 
zyme increase in the kidneys( 10) of animals 
bearing such tumors is an indirect response to 
a challenge of the host defense mechanism 
either by accompanying bacterial or viral in- 
fections or by the tumor tissue itself; spon- 
taneous tumors in experimental animals or in 
humans do not seem to evoke the same re- 
sponse. 

If it is remembered that the lysozyme level 
in the kidneys of rats bearing Jansen sarcoma 
usually drops after 18 days of tumor growth, 
the lack of a consistent increase in lysozyme 
levels in human kidneys might be attributed 
to a general impairment of their biochemical 
functions in the terminal cases examined. 
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