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Introduction
• Dry eye is a multifactorial disease of the ocular surface characterized
by a loss of homeostasis of the tear film, and accompanied by tear film
instability and hyperosmolarity, ocular surface inflammation and
damage.1 Recent work has shown that dry eye may be characterised
using various biomarkers present in ocular surface tissue. 2,3
• The ocular surface is a complex unit that is innervated by sensory and
autonomic nerve fibers. The nervous and immune system “crosscommunicate” with each other through the release and binding of
cytokines and neuromediators.4 This crosstalk is bidirectional and
regulates ocular surface homeostasis.
• The ocular surface epithelial cells, lacrimal gland and nerve endings at
inflammatory sites release neuropeptides such as Substance P (SP),
Calcitonin Gene Related Peptide (CGRP), neuropeptide Y (NPY) and
Vasoactive Intestinal Peptide (VIP). These neuropeptides play a key
role in modulating the infiltration and activation of the immune cells
and trigger the reflex tearing mechanism and ocular discomfort. These
neuropeptides have been shown to help in the early phases of wound
healing and help maintain corneal sensitivity in dry eyes. 5

Purpose
• The purpose of this study was to optimize methods to quantify the
amount of CGRP, SP, NPY and VIP found in the human tear film.

Methods
• 8 healthy non-contact lens wearers (6 female, 2 male) aged 18 to 35
years were recruited.
• Tears were collected using two differing tear collection techniques:
• 5 μl of tears were collected using a sterile glass capillary tube
from the temporal canthus of the right eye for “basal tear
collection”.
• 20 μl of saline was instilled into the left eye with a sterile pipette
and the subject was asked to blink once, then 5 μl of tears were
collected using a glass capillary tube for “flush tear collection”.

Results continued…..

Methods continued…..
• Tears were collected within 5 minutes for each eye in individual
subjects.

3.48 ± 1.18

3.19 ± 1.50

2.72 ± 1.18

2.50 ± 1.31
2.61 ± 0.93

2.70 ± 1.04
2.34 ± 0.95

• All tears were stored at -80◦C until analyses took place.
1.76 ± 0.72

• 2 μl of tears each were used to analyze these neuropeptides.
• Neuropeptide ELISA from Phoenix Pharmaceuticals with the range
of detection from 1-10,000 pg/ml were used to measure the
amount of CGRP, SP, NPY and VIP in basal and flush tears.
Figure 1: Histogram showing the mean CGRP levels in
basal and flush tears for days 1 and 2

Figure 2: Histogram showing the mean SP levels in
basal and flush tears for days 1 and 2

Results
3.10 ± 1.01

3.08 ± 1.01

1.89 ± 0.98

ANOVA through SPSS.

1.90 ± 0.80
1.42 ± 0.65

• CGRP: No difference was found between basal and flush tears
for day 1 (p = 1.00) or day 2 (p = 0.77). No significant difference
was found between basal tears for days 1 and 2 (p = 1.00) and
flush tears for days 1 and 2 (p = 0.46).
• SP: A significant difference was found for levels of SP between
basal and flush tears for day 1 (p = 0.037), but not between basal
and flush tears for day 2 (p = 1.00). No difference occurred
between basal tears for days 1 and 2 (p = 1.00), but there was a
difference between flush tears for days 1 and 2 (p = 0.018).
• NPY: No significant difference was shown between basal and
flush tears for day 1 (p = 0.31) or day 2 (p = 0.53). No significant
difference was shown between basal tears for days 1 and 2 (p =
1.00) and flush tears for days 1 and 2 (p = 0.24).
• VIP: There was no significant difference between basal and flush
tears for day 1 (p = 1.00) or day 2 (p = 0.29). No significant
difference was also shown between basal tears for days 1 and 2
(p = 1.00) and flush tears for days 1 and 2 (p = 1.00).

2.57 ± 1.41
2.42 ± 1.05

• Statistical analysis was conducted using a repeated measures
1.30 ± 0.71

Figure 3: Histogram showing the mean NPY levels in basal
and flush tears for days 1 and 2

Figure 4: Histogram showing the mean VIP levels in
basal and flush tears for days 1 and 2

Conclusions
• The results suggest that basal tears are appropriate for measuring these
neuropeptides. Although there was no significant difference between two
tear collection methods, basal tear collection is simpler and the flush tear
collection could be used when a greater volume of tears are required.
• In future studies, the method described can be used to identify the
differences in the levels of these 4 neuropeptides in patients with contact
lens discomfort and varying degrees or types of dry eye.
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