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Abstract. The aim of the present study was to investigate the
effects of an amniotic membrane lacrimal stent in the treatment
of dry eye syndrome in a perimenopausal rabbit model. In
total, 48 healthy female rabbits were randomly divided into
four groups (12 rabbits/group): Group A, sham-operated group;
group B, negative control group; group C, sham-implantation
group; and group D, implantation with amniotic membrane
lacrimal stents. A Schirmer I test (SIT), corneal fluorescein
staining, optical coherence tomography angiography and
corneal confocal microscopy were conducted and the
biomechanical properties of the amniotic membrane were
measured prior to and 2, 4 and 6 weeks after the operations.
There were marked differences in the amount of tear secretion
and the SIT following the operation compared with prior to the
operation. The amount of tear secretion of group B and C was
significantly reduced (F=8.894; P=0.0017). Compared with
groups A, B and C, group D demonstrated a significant increase
in the amount of tear secretion and a significant reduction in
SIT (P<0.05). However, there was no statistical difference
between the tear secretion of the A, B and C groups (P>0.05).
The cornea epithelial of groups A and D was significantly
thinner compared with groups B and C. The superior part
[superior temporal (ST)S, superior (S)5, superior nasal (SN)5,
ST6, S6 and SN6] was significantly thinner compared with the
central part of the cornea epithelium. The corneal epithelia
of all groups were thin in the center and thick at the edge.
At 6 weeks after the operation, group D exhibited a markedly
decreased number of anterior stromal luminescent cells,
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compared with groups A, B and C. Furthermore, the bending
degree of corneal stromal neural trunks was significantly
improved, and the density, branches and curvature of corneal
epithelium sub-basal nerves ameliorated to a certain extent
(P<0.05). Amniotic membrane lacrimal stents demonstrated
specific therapeutic effects on dry eye in perimenopausal
female rabbits.

Introduction

Dry eye is a multifactorial ocular surface disease, usually
caused by insufficient secretion of lipid, mucus and aqua,
leading to abnormal quality, quantity and dynamics of the tear,
which induces fatigue, pain, dryness and a burning sensation
in the eye (1,2). Dry eye may additionally affect visual func-
tion and may associate with ocular surface inflammation or
increased tear osmotic pressure (3). At present, dry eye has
become one of the most common ocular surface diseases.
According to the preliminary results of an epidemiological
survey, the incidence rate of dry eye is high, reaching 5-35%
around the world (4). The incidence rate of females is higher
compared with males; the majority of females are in peri-
menopause (5), of which the incidence rate of females over
50 is twice as high as that of males. At present, there exist
numerous methods to treat dry eye, of which artificial tears
and lacrimal puncta occlusion are the primary ones (6,7).
Compared with the materials commonly used in lacrimal
puncta occlusion, the amniotic membrane does not have
any nerves, blood vessels or lymphatic vessels, and has
tough tenacity and low antigenicity (8-10). In addition, it has
certain biological functions, including inhibiting conjunctival
squamous metaplasia and inflammation with a low degree
of foreign body sensation and irritation (11-14). A previous
study suggested that the amniotic membrane may reduce
the formation of novel blood vessels, inhibit fibrosis and scar
hyperplasia (15). The amniotic lacrimal duct stent is a novel
and ideal lacrimal duct, which uses supporting material that is
fabricated based on the amniotic membrane. Compared with
the currently used lacrimal duct stent, the amniotic lacrimal
duct stent has lower antigenicity and better tissue compatibility,
with no hormone-like side effects or patient discomfort. It addi-
tionally possesses a certain biological function, enabling it to
retain residual tears and to treat lacrimal duct obstruction (16).
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The author hypothesized that following the implantation of
an amniotic lacrimal stent at the lacrimal duct, the dry eye
symptom may be alleviated by retaining residual tears (16).
The present study aimed to examine the therapeutic effect
of amniotic lacrimal stent implantation in perimenopausal
female rabbits, which may provide experimental evidence for
treating dry eye in females in perimenopause.

Materials and methods

Materials. Amniotic membrane lacrimal stents were purchased
from Jiangxi Ruiji Biological Engineering Technology Co., Ltd.
(Nanchang, China). Schirmer I test (SIT) paper was obtained
from Bausch + Lomb (Rochester, NY, USA). Polyvinyl chlo-
ride filter paper and plastic film were purchased from Shanghai
Peninsula Industrial Co., Ltd. (Shanghai, China).

Experimental animals. New Zealand white rabbits were
purchased from the Animal Experiment Department of
Nanchang University School of Medicine (Nanchang, China).
In total, 48 New Zealand white rabbits (age, 3 months; weight,
1.5-2.0 kg) were randomly selected (12-12 h alternating light
and dark, ambient temperature 20-25°C, artificial feeding).
The 48 selected female rabbits were evaluated by ophthalmos-
copy and slit lamp microscopy, and the result demonstrated
that there were no abnormalities in the rabbits. The SIT
was =10 mm/5 min. Ethics approval was obtained from the
Medical Ethics Committee of The First Affiliated Hospital of
Nanchang University (Nanchang, China).

Surgery and grouping. Incision and suture in the skin of the
ovary area were conducted in 12 female rabbits (group A,
sham operation group). In order to reduce experimental errors
caused by surgical operations, the other 36 female rabbits
underwent bilateral ovariectomy. The female rabbits were
divided into groups B, C and D (12 eyes each; all right eyes). The
postoperative group B (negative control group) was not treated
and only observed for 6 weeks. On the day of operation, the
lacrimal duct stents were implanted into the lacrimal passages
of the female rabbits of group C for 5 sec and subsequently
removed (sham-implantation group). This step was conducted
to demonstrate that short-term implantation does not serve a
role in treatment. Only by implanting the stent into the body
for a long period of time, it is able to gradually function and
form a better contrast compared with the other groups. The
group D rabbits (amniotic lacrimal duct scaffold group) were
implanted with lacrimal duct stents for 6 weeks. Subsequent to
the completion of all operations for all the groups, SIT, corneal
fluorescein (FL) staining, optical coherence tomography
angiography (OCTA) and corneal confocal microscope
scanning were performed prior to and following implantation
on the 14, 28th and 42nd day. The rabbits were alive prior to
conducting the SIT, corneal FL staining, OCTA and corneal
confocal microscopy, and measuring the biomechanical
properties of amniotic membrane. All of the operations were
conducted in the same test environment and by the same
operator.

SIT. SIT was performed with 5x35 mm scale test paper.
Subsequent to folding 8 mm, the folded end was placed at
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one-third of the inferior conjunctiva sac of the female rabbits
in each group, and the rest of the test paper was suspended
perpendicularly to the skin surface. After 5 min, the wet
length of the scale filter paper was recorded. According to the
standard (17), the moist test strip was longer compared with
the 10 mm considered normal. All of the operations were
conducted in the same test environment and by the same
operator.

Corneal FL score examination. In total, one drop of 1% fluo-
rescein sodium eye drops was applied to the eyes of the
female rabbits in each group. Subsequent to blinking, the
corneal epithelial staining was observed by using slit lamps,
magnification, x10. The score was measured as previously
described (18): i) No staining spots on corneal epithelium
recorded as zero points; ii) punctate staining and <30 points
in the corneal epithelium recorded as one point; iii) corneal
epithelial visible spot-like staining and >30 points, with no
diffusion recorded as two points; iv) diffused infiltration of
the corneal epithelium staining, with no plaque formation
recorded as three points; and v) visible corneal fluorescein
plaque recorded as four points.

Confocal microscopy. The confocal microscopy, magnifica-
tion, x10. was performed by the same operator. Measurement
of corneal epithelial alterations in the eyes of the female rabbits
in each group was performed as previously described (19). The
rabbit heads were held to ensure that their eyes were straight,
and 5 g.I"" Alcaine eye drops (Alcon, Fort Worth, TX, USA)
were administered. The full thickness of the central cornea
was scanned, clear and effective images were saved, and the
density of corneal-activated stromal and inflammatory cells
was calculated using computer software Image J V1.8.0
(National, Institutes of Health, Bethesda, MD, USA).

OCTA measurement. The OCTA was imaged with the
AngioVue OCTA system (Optovue, Inc., Fremont, CA, USA)
retinal-imaging mode (AngioRetina mode), and its split-spec-
trum amplitude-decorrelation angiography algorithm was
used for imaging. Scanning parameters were set as follows:
i) Light source: 840 nm; ii) beam width: 22 pym; iii) lateral
resolution: 15 ym; and iv) axial resolution: 5 ym. All opera-
tions were repeated three times. The autofocus function was
turned off to measure corneal full thickness and corneal
epithelial thickness to create a chronic lateral 304x304 A-scan
of 70,000 beats/second and capture subsequent cross-sectional
scans (B-scan) to obtain images.

Nerve density (mm/mm?). The confocal was used to observe
the nerve fibers. The corneal plexus was observed with a
depth of observation of 35-50 ym. The length of the subin-
timal nerve fibers was determined using AUTOCAD 2016
software (Autodesk, Inc., San Rafeal, CA, USA). Each image
was obtained according to the actual corneal area of 0.16 mm?
(400x400 pm) per frame, and the shape of nerve fibers was
outlined (Fig. 1). The total length of the broken line was
determined by the characteristics of the broken line. The total
length obtained was divided by area (0.16 mm?) to obtain nerve
fiber density (mm/mm?). The ACCMetrics software was used
to make statistics of the neural quantity and morphological
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Table I. Comparison of each period of tear secretion prior to and following implantation of the amniotic lacrimal ducts (mm).

Post-treatment, weeks

Group N Pretreatment 2 4 6 F P

A 12 4.49+1.55 431+1.55¢ 4.29+1.51° 4.31+£1.49¢ 0.572 0.124
B 12 4.12+1.49 3.88+1.52¢ 3.52+1.56¢ 3.23+1.46¢ 11.538 0014
C 12 4.08+1.56 3.75£1.57¢ 3.29+1.61¢ 2.95+1.61¢ 13.437 0.009
D 12 4.15+141 4.86x1.62°¢ 5.72+1.42%¢ 4.96+1.58¢ 7.643 0.032

A, sham operation group; B, negative control group; C, sham-implantation group; D, amniotic lacrimal duct scaffold group. “P<0.05 vs. group A;

°P<0.05 vs. group C; °P<0.05 vs. pretreatment.
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Figure 1. Comparison of nerve fibers in each group. (A) Nerve fibers in confocal microscopy images obtained with computer-aided design software. (B) Polyline

analysis of nerve fiber. Scale bar, 100 pm.

parameters of the selected images. The density of the branch
of the cornea nerve: The number of branches of the nerve
fibers in the image per square millimeter, in strips/mm?.

Statistical analysis. GraphPad Prism 4.00 statistical software
(GraphPad Software, Inc., La Jolla, CA, USA) was used for the
statistical analysis. Data are presented as the mean + standard
deviation from three independent experiments. The data
were analyzed using the %* test and the test level was a=0.05.
Treatment effects prior to and following treatment and group
differences were compared by one-way analysis of variance,
followed by Dunnett's post hoc test for comparison of multiple
sets of data. Student's t-test was used to compare two sets of
data. P<0.05 was considered to indicate a statistically signifi-
cant difference.

Results

Nerve fibres and polyline analysis. Representative images of
nerve fibers and polyline analysis are presented in Fig. 1.

Comparison of SIT result between groups prior to and
following implantation. The tear secretion in each time
period is presented in Table I. Compared with pretreatment,
tear secretion volume in groups B, C and D was significantly
altered after 2 and 4 weeks (F=11.538; P=0.014), and there was

no significant difference between group A and pre-experiment
(F=0.572; P=0.124). Compared with group A, the amount
of lacrimal fluid secretion was not increased significantly
in group D (F=0.992; P=0.062). Compared with group C,
the secretion of lacrimal fluid in group D was significantly
increased (F=10.543; P=0.009). In the fourth week of the
experiment, the SIT of the rabbit was normal (16).

FL score comparison between groups prior to and following
implantation. The results of corneal FL score in each period
are presented in Table II. Compared with prior to interven-
tion, the FL scores of groups B, C and D significantly altered
(F=8.894; P=0.017) and there was no significant difference
between group A and pre-experiment (F=0.719; P=0.071).
Compared with group A, the FL score of group D was not
significantly decreased (F=0.921; P=0.067). The FL score in
group D was significantly decreased compared with group C
(F=10.543; P=0.009; Fig. 2). In the fourth week of the experi-
ment, the FL staining of the rabbits was normal (17).

Thickness of corneal epithelium is measured by OCTA.
Taking the right eye as an example, the cornea was divided
into 17 regions, of which the central corneal diameter was
2 mm within the central ring, the middle and outer ring were
5 and 6 mm away from the corneal center, respectively. The
middle ring and the outer ring were equally divided into the
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Table II. Comparison of corneal fluorescein score prior to and following implantation of amniotic lacrimal duct scaffolds.

Following, weeks

Group N Prior 2 4 6 F P

A 12 3.33+0.85 3.35+0.79¢ 3.32+0.78¢ 3.34+0.86¢ 0.719 0.071
B 12 3.68+0.69 4.19+0.96¢ 4.94+1.06° 5.38+1.08¢ 8.894 0.017
C 12 3.58+0.79 4.18+0.93¢ 4.81+1.07¢ 5.34+1.11¢ 10.153 0.015
D 12 3.58+0.89 3.21+£1.06°¢ 2.85+0.62*¢ 3.24+0.67°¢ 15.654 0.039

A, sham operation group; B, negative control group; C, sham-implantation group; D, amniotic lacrimal duct scaffold group. “P<0.05 vs. group A;
’P<0.05 vs. group C; °P<0.05 vs. prior to intervention.
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Figure 2. Comparison of tear secretion and FL score in each group. There was a significant difference in (A) tear secretion and (B) SIT following operation.
The secretion of tears in group B and group C was significantly reduced (F=8.894; P=0.0017). Compared with groups A, B and C, the tear secretion of the D
group increased significantly, and the SIT decreased significantly. "P<0.05. FL, fluorescein; SIT, Schirmer I test; group A, sham-operated; group B, negative

control; group C, sham-implantation; group D, implantation with amniotic membrane lacrimal stents.

following areas: Inferior (I), inferior temporal (IT), superior
(S), superior nasal (SN), nasal (N), inferior nasal (IN) temporal
(T), superior temporal (ST). Corneal epithelial and full corneal
thickness was measured in all regions (Fig. 3).

Representative images of the thickness of cornea and
corneal epithelium from four individuals in the four groups
are presented in Fig. 4A. The thickness of the corneal epithe-
lium in groups A and D was significantly thinner compared
with groups B and C (P<0.05). The upper part of the corneal
epithelium (STS, S5, SN5, ST6, S6 and SN6) was significantly
thinner compared with the central cornea epithelium (P<0.05).
The corneal thickness of group D was significantly thinner
compared with groups B and C (P<0.05). The corneas of
rabbits in groups A, B, C and D were all thin at the central
region and thick at the periphery. In addition, the lower part
of the cornea (TS, ITS, INS, N5, T6 and N6) in each group
was significantly thicker compared with the central cornea
(P<0.05; Fig. 4B).

Corneal confocal microscopy results. Corneal confocal
microscopy was conducted to assess inflammatory cells
and activated stromal cells (Fig. 5). In group A, the bright
glowing activated stromal cells with a narrow cell boundary
were visible (Fig. 5A). Compared with group A, a larger
number of bright inflammatory cells was observed in groups
B and C, and the number of activated interstitial cells was

significantly increased with more marked deformation
(Fig. 5B, C and I; P<0.05). After 6 weeks implantation of
amniotic lacrimal duct scaffold, the epithelial basal cell
number was slightly increased, compared with group A.
However, compared with groups B and C, epithelial basal
cells volume in group D was decreased, and the number
of bright inflammatory cells was decreased (Fig. 5D). The
pictures of activated stromal cells of group A, B, C and D
are shown in Fig. SE-H. The number of activated stromal
cells and inflammatory cells in group B were 67+15 and
211+21 cells/mm?, respectively after 6 weeks of intervention.
The density of activated stromal cells and inflammatory cells
in group C were 66+17 and 219+25 cells/mm?, respectively.
The density of activated stromal cells and inflammatory cells
in group D were 29+8 and 135+32 cells/mm?, and the differ-
ence between group D and groups B and C was statistically
significant (both P<0.05).

There were only a few luminescent cells in the anterior
corneal stroma in group A (Fig. 6A); whereas, a large number
of luminescent cells were detected in group B and group C,
and the numbers of luminescent cells increased significantly
compared with group A (Fig. 6B and C). Following implan-
tation of the amniotic lacrimal duct for 6 weeks, group D
demonstrated a slight increase in stromal luminescent
compared with group A; however, the numbers were decreased
compared with group B and group C (Fig. 6D).
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Figure 3. Measurement map of the corneal epithelium and full corneal thickness. The inner cornea was 2 mm in diameter ring from the center of cornea; the
middle and outer ring, were 5 and 6 mm diameter range from the corneal center, respectively.

Table III. Comparison of nerve under corneal endothelium in
different groups.

Nerve
Nerve fibre branches,

Case fiber density, branch number Curvature
Group number  mm/mm? per image score
A 12 20.12+4.21° 10.95+2.04°  3.32+0.67°
B 12 15.32+2.96* 7.21x1.87° 1.91+0.42°
C 12 16.21+2.75° 7.53+1.92° 1.82+0.51*
D 12 19.11+£3.53° 9.81+1.74° 3.23+0.78°

"P<0.05 vs. group A; "P<0.05 vs. group C. A, sham operation group;
B, negative control group; C, sham-implantation group; D, amniotic
lacrimal duct scaffold group.

A clear and straight corneal stroma nerve trunk was
visible in group A (Fig. 6E). In total, 6 weeks after implanta-
tion of amniotic lacrimal duct scaffolds, the nerve trunk of
corneal stroma in group D was slightly curved compared with
group A; however, improved significantly compared with
group B and C (Fig. 6E-H).

Quantitative analysis of nerve prior to and following the
amniotic membrane lacrimal duct stent implantation. Prior
to amniotic lacrimal duct stent implantation, there was no

significant difference in the density, branch or curvature
of the corneal subcutaneous nerve in each group in Fig. 6
(P>0.05). There was no significant difference in the density,
branch or curvature of corneal epithelium in group A prior
to and following implantation (P>0.05). The density, branch
or curvature of the corneal subcutaneous nerve in groups
B, C and D altered prior to and following amniotic lacrimal
stent implantation, and the alterations in group B and group C
were more marked, the difference was statistically significant
(P<0.05). Following amniotic lacrimal duct stent implanta-
tion for 6 weeks, the density, branch or curvature of corneal
subcutaneous nerve in group D were significantly improved
compared with group C (P<0.05; Table III).

Discussion

With aging and the wide application of electronic equipment,
dry eye has become one of the most common eye diseases.
Causes of dry eye syndrome are very complicated, including
ophthalmic surgery, inflammation, immune diseases and
metabolic diseases (20). However, due to symptoms, including
dryness, foreign body sensation, fatigue, photophobia and a
burning sensation in patients (1), clinical treatment must be
actively sought (21). Dry eye may be induced if abnormality
happens at any of the process of tear formation, distribution,
evaporation and removal. Therefore, when designing the
causative treatment therapy, the retention and use of limited
remaining tear and extrinsic artificial tears are additionally
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Figure 4. Comparison of the thickness of cornea and corneal epithelium from each group. (A) Images of the thickness of cornea and corneal epithelium from
each group. (B) The gray area demonstrated a statistically significant difference compared with the central corneal thickness (P<0.05). The white area was
not statistically significant; whereas, the lower half of the cornea was thicker compared with the central area with statistical significance (P<0.05). There
was a statistically significant difference between groups A/D and B/C (P<0.05). The corneal epithelium in group A and group D was decreased compared
with groups B and C. The upper part of corneal epithelium (ST5, S5, SN5, ST6, S6 and SN6) was significantly lower compared with the central part of the
corneal epithelium. The center of corneal epithelium was thin and the edge was thick. Group A, sham-operated group; group B, negative control; group C,
sham-implantation; group D, implantation with amniotic membrane lacrimal stents.

important factors to consider. However, the additives or preser-
vatives and other ingredients in artificial tears inevitably affect
the ocular surface environment and cornea (22). Frequent use
of artificial tear will additionally affect the composition of
the tear film distribution and accelerate tear evaporation (23).
There are a number of effective means of retention and use
of tears, of which lacrimal duct embolism is one of the most
important treatments (24). Therefore, the present study selected
amniotic lacrimal stent treatment to examine the treatment of
lacrimal duct embolism.

Amniotic membrane, derived from the trophoblast layer
of transparent tissue, containing a large number of bioactive

ingredients with relatively soft texture, may nourish the corneal
nerve (14). As a lacrimal support, the amniotic membrane is
easy to use, safe and non-toxic. It may function as the support
itself and may additionally reduce the damage to the eye tissue
to a great extent, to improve the current foreign body lacrimal
support (25). Furthermore, the anatomy of the amniotic
lacrimal support lacrimal duct is similar to the native lacrimal
structure, which may adapt to the use of obstruction of the
canaliculus to retain residual tears, to avoid the loss of immune
proteins and ionic components, and to protect the eye tissue
and increase tear film stability, thus serving a therapeutic role
in the treatment of dry eye (26).
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Figure 5. Confocal microscopy images of corneal epithelial cells in each group. (A) Normal control group. (B) Inflammatory cells significantly increase in
group B. (C) Inflammatory cells significantly increase in group C. (D) Amniotic lacrimal duct stent group. (E) Bright glowing activated stromal cells with a
narrow cell boundary are visible in group A. (F) Activated corneal stroma increases in group B. (G) Activated corneal stromal cells significantly increase in
group C. (H) Activated interstitial cells decreased in group D. (I) Comparison of inflammatory cell density in each group. (J) Comparison of activated corneal
stromal cell density. Scale bar, 100 ym. "P<0.05 vs. group D. Group A, sham-operated; group B, negative control; group C, sham-implantation; group D,
implantation with amniotic membrane lacrimal stents.

Figure 6. Confocal microscopy images of anterior corneal stromal cells and nerve trunk. (A) Normal control group. (B) Anterior corneal stroma luminescent
cells significantly increase in group B. (C) Anterior corneal stroma luminescent cells increase significantly in group C. (D) Anterior corneal stroma lumines-
cent cells significantly decrease in group D. (E) Corneal stroma nerve trunk is clear and straight in group A. (F) Corneal stroma nerve trunk flexed in group B.
(G) Corneal stromal nerve trunk flexed in group C. (H) Corneal stromal nerve trunk flexed in group D. Scale bar, 100 gm. Group A, sham-operated; group B,
negative control; group C, sham-implantation; group D, implantation with amniotic membrane lacrimal stents.
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The experimental results demonstrated that compared
with groups B and C, following implantation of the amniotic
lacrimal duct stent, SIT and FL values of group D were signifi-
cantly improved; whereas, the SIT and FL values in groups B
and C deteriorated. The number of epithelial cells in group D
was decreased compared with groups B and C, and the density
of inflammatory cells was decreased. The density of corneal
epithelial cells in patients with dry eye decreased; whereas,
the increase of inflammatory cell density may cause apoptosis
of epithelial cells, and epithelial cell apoptosis may lead to the
reduction of corneal tear film stability. However, inflammation
is not a single factor in dry eye. At the same time, inflam-
mation stimulates epithelial cell edema leading to an increase
in the thickness of the corneal epithelium. Multiple mixing
mechanisms may lead to squamous epithelial hyperplasia or
metaplasia of the corneal epithelium. The implantation of
an amniotic lacrimal duct scaffold effectively retains tears,
resulting in corneal nutrition, protection and lubrication, and
the improvement of dry eye symptoms (27).

As a novel technology with great potential, OCTA may
directly observe the range of the lesion and the alteration
of the length, caliber, area and other aspects of the corneal
epithelium with high sensitivity (28,29). The experimental
results demonstrated that following implantation of amniotic
lacrimal duct stents, the corneal epithelial hyperplasia of
group D was decreased; whereas, the corneal thickness of
group B and C increased significantly. Dry eye results in the
instability of tear film in female rabbit models, causing corneal
damage to a certain degree and increasing inflammatory
factors. With time, pro-inflammatory cytokines continue to
be secreted, and increase the damage to ocular surface cells.
When the corneal microenvironment stability is disrupted,
corneal cell proliferation and repair occur (30). Furthermore,
the stability of the corneal microenvironment is difficult to
recover in dry eye, which hinders the proliferation of corneal
cells to a certain extent and affects the corneal tissue repair
and healing following injury, leading to the increase of corneal
thickness (31). The amniotic lacrimal duct stent implantation
retains tears to a certain extent, and maintains the stability
of the corneal microenvironment (30). Consequently, corneal
damage may be alleviated, and it was hypothesized that
amniotic lacrimal support for perimenopausal dry eye in
rabbits has good efficacy, which provides novel insight for
future studies.

In conclusion, amniotic lacrimal duct stents may serve a
therapeutic effect for dry eye, which has specific clinical value.
However, the possible adverse reactions upon application
require further investigation.
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