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The lysozyme activity of human tears is 
greater than that of any other body fluid 
(1 ) ,  nevertheless the source of the enzyme 
in tears is uncertain. An obvious question is 
whether or not it represents an ultrafiltrate of 
the serum or is synthesized de novo in lacri- 
mal cells. 

Human serum lysozyme activity varies 
widely in a variety of hematologic disorders 
(2-5), mostly in relationship to the turn- 
over of body granulocytes and monocytes (6, 
7 ) .  In this study, simultaneous tear and se- 
rum lysozyme activity measurements were 
made in patients with wide variations in se- 
rum lysozyme activity to determine whether 
or not the lysozyme activities of these fluids 
are related. 

Materials and Methods.  Serum lysozyme 
activity was determined on venous blood 
samples from 39 patients with a variety of 
hematologic, renal, and other clinical disor- 
ders. Enzyme assay was by the lysoplate 
technique of Osserman and Lawlor (3) using 
a human lysozyme standard. Tear samples 
from the right eye were collected on Shirmer 
strips and assayed according to the technique 
of Bonavida and Sapse (8). Each determ<i- 
nation was read to 0.5 mm on the lysoplate 
which represented such wide variations in 
concentration in the high activity range that 
activities above 6200 pg/ml were not specifi- 
cally determined. 

Results. Serum lysozyme values var,ied 
from a low of 0.7 pg/ml in a patient with 
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FIG. 1. Relationship between serum and tear ly- 
sozyme in the 39 patients included in this study. 

acute lymphocytic leukemia to a high of 82 
pg/ml in a patient with acute myelomonocyt- 
ic leukemia (Table I) .  The median value was 
6.2 pg/ml. Tear lysozyme varied from a low 
of 380 pg/ml in a patient with Sjogren’s 
syndrome to a high of >6200 pgJml in a 
patient with metastatic cancer (Table I).  
The median value was 1500 pg/ml. There 
was no evidence of a relationship between 
serum and tear lysozyme activity (Table I 
and Fig. 1). A striking individual example of 
this disparity was a patient with diabetes who 
had a serum lysozyme of 0.95 pg/ml and 
tear activity of 6200 pg/ml. Another patient 
with serum activity of 82 pg/ml had 1100 
pg/ml of tear actbvity. 

Discussion. The objective of this study was 
to determine whether the lacrimal apparatus 
simply collects, concentrates, and excretes 
lysozyme from the blood, or synthesizes and 
excretes it de novo. The assumption was 
made that if the lacrimal gland only pro- 
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TABLE I. Summary of Tear and Selrum Lysozyme Data According t o  Type of Disease. 

Sorum lysozyrne (pg/ml) 
Clinical No. of 
condition patients Median .Range Median Range 

Tear lysozyme (pg/ml) 

Acute leukemia 9 14.4 0.7 -82.0 1100 1100- 3000 

Myeloprolif erative 5 11.8 7.4 -42.0 1100 700- 1500 

Lymphoproliferative 4 3.8 1.2 - 6.2 1500 1 1 0 0 ~  6200 

disorders 

disorders 

Azotemia 7 i . 7  6.3 -15.6 2200 700->62(10 

Miscellaneous 14  2.4 0.95-11.8 1500 3 8 0- > 62 0 0 

cessed serum lysozyme, the enzyme activities 
of tears and serum would bear a relation- 
ship. The discordance of enzyme activity 
data in the same pa,tients, however, strongly 
favors the hypothesis that lacrimal cells syn- 
thesize rather than collect lysozyme. 

Human tear lysozyme probably is identical 
in structure to serum lysozyme and that of 
all other human secretions (9). Its activity in 
ocular tissues is greatest in the lacrimal ap- 
paratus (10). Presumably the very high ly- 
sozyme activity of tears plays some role in 
bacterial growth inhiibition in areas bathed in 
lacrimal gland secretions. Clinical studies 
have shown decreased human tear lysozyme 
activity in Sjogren's syndrome (1 1-13), smog 
eye irritation ( 14), industrial exposure 
( 15) ,  tear hypersecretkion (9) ,  and conjunc- 
tivitis (10, 16, 1 7 ) .  Although these observa- 
tiions may have certain clinical implications 
they contribute little to knowledge concern- 
ing the origin of the enzyme within the lacri- 
mal system. They are, however, quite consis- 
tent with the concept of an autonomous ly- 
sozyme synthesizing system within lacrimal 
cells. 

Summary. Simultaneous serum and tear ly- 
sozyme studies were performed on 39 adults 
with a wide range of serum lysozyme activi- 
ties. Failure to establish a relationship be- 
tween the enzyme activities of serum and 
tears is in accord with the concept that ly- 
sozyme is synthesized de novo by lacrimal 
cells. 
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