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Changes in Total Tear Protein and Lipocalin Concentration According to

Frequency of Artificial Tear Usage
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Department of Ophthalmology, Chung-Ang University College ofMedicz'nez, Seoul, Korea

Purpose: To investigate the effect of frequent use of artificial tears on dry eye syndrome (DES) by analyzing the changes in total
protein concentration, lipocalin concentration, and the ratio of lipocalin-to-total protein concentration in tears.

Methods: A prospective study was performed on 24 eyes of patients with DES and 24 eyes of control subjects. Artificial eye
drops were applied a total of eight times (15-minutes intervals) to all participants. The concentrations of total protein and lipocalin
in tears were analyzed before, and after one, two, four, and eight applications. The ratio of lipocalin-to-total protein concentration

was also analyzed.

Results: Total tear potein concentration of 3.35 mg/mL had decreased to 3.16 mg/mL after use of artificial tears for control while
it had decreased from 1.53 to 0.87 mg/mL for patients. Both groups showed significant decrease (p = 0.04, p < 0.01, re-
spectively). Lipocalin concentration also showed significant decreases in both control and DES patients for all applications (from
1.15 to 0.85 mg/mL for control, and from 0.49 to 0.22 mg/mL for DES patients, both, p < 0.01). The change in the ratio of lip-
ocalin-to-total protein concentration was significant in the control group (p = 0.03) but not in the patient group (p = 0.21).

Conclusions: A significant decrease was observed in the concentrations of total protein and lipocalin in the DES patient group.
The ratio of lipocalin-to-total protein concentration was also significantly decreased when eye drops were applied four times.

These results suggested that the frequent use of artificial eye drops exacerbated DES.
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Table 1. Clinical variables of two groups: dry eye group and control group

Variable Dry eye group Control group p-value*
Eyes (number) 24 24

BUT (seconds)’ 3.33 £ 1.58 14.88 + 2.03 <0.01
Schirmer test 1 (mm) 9.25 + 5.09 23.25 + 2.98 <0.01
OSDI 60.02 + 13.71 15.09 + 5.31 <0.01
TTP (mg/mL) 1.53 + 1.01 3.35 £ 0.62 <0.01
LC (mg/mL) 0.49 + 0.34 1.15 £ 0.31 <0.01
LC/TTP 0.36 + 0.18 0.35 + 0.09 0.93

Values are presented as mean + standard deviation unless otherwise indicated.
BUT = break-up time; OSDI = ocular surface disease index; TTP = total tear protein concentration; LC = lipocalin concentration.

*Mann-Whitney’s U-statics (p < 0.05); "tear film break-up time.

Table 2. Changes of total tear protein concentration after application of artificial tears

Frequency of AT Baseline After 1 drop  After 2 drops After 4 drops  After 8 drops p—value*
Control group TTP (mg/mL) 335+063 3.00+066 3.12+070 2.80+091 3.16 +£0.79 0.04
Dry eye group TTP (mg/mL) 153 +£1.01 145+09 144 +1.13 1.17+£0.77 0.87 £ 0.53 <0.01

Values are presented as mean + standard deviation unless otherwise indicated.

AT = artificial tear; TTP = total tear protein concentration.
"Linear mixed model (p < 0.05).

4.004

3.00

2.00 % * *

Total tear protein (mg/mL)

1.004

0.00-

----Control group
——Dry eye group

Figure 1. Lineal graph of total tear protein concen-
tration for comparison between two groups of control

T T T T
Baseline

Frequency of aftificial tear
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After 1 drop After 2 drops After 4 drops After 8 drops

and dry eye group. Standard errors of measurement
are indicated by error bars."Mann-W hiteny U-test (p
< 0.001).
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Table 3. Changes of tear lipocalin concentration after application of artificial tears

Frequency of AT Baseline After 1 drop  After 2 drops  After 4 drops  After 8 drops p-value'
Control group LC (mg/mL) 1.15+£ 031 1.06 £ 034 092 +0.25 0.90+0.37 0.85 +0.17 <0.01
Dry eye group LC (mg/mL) 049 +034 044 +£026 046+044 038 +026 0.22 +0.15 <0.01

Values are presented as mean + standard deviation unless otherwise indicated.
AT = artificial tear; LC = lipocalin concentration.
"Linear mixed model (p < 0.05).
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Figure 2. Lineal graph of tear lipoclain concentration
0.004 for comparison between two groups of control and
T T T T T dry eye group. Standard errors of measurement are
Baseline  After 1drop After2 drops After 4 drops After 8 drops indicated by error bars. *Mann-Whiteny U-test (p <
Frequency of aftificial tear 0.001).

Table 4. Changes of tear lipocalin concentration per total tear protein concentration after application of artificial tears

Frequency of AT Baseline After 1 drop  After 2 drops After 4 drops  After 8 drops p—value*
Control group LC per TTP 0.35+0.09 0.36 +0.09 030+0.08 032+009 0.29+0.08 0.03
Dry eye group LC per TTP 0.36 + 0.18 048 +0.47 049 +0.72 038 £0.31 0.31 +0.26 0.21
Values are presented as mean + standard deviation unless otherwise indicated.
AT = artificial tear; LC = lipocalin concentration; TTP = total tear protein concentration.
"Linear mixed model (p < 0.05).
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