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ABSTRACT

This study aimed to determine the effects of flunixin meglumine, phenylbutazone, and electroacupuncture on
corneal wound healing and pain relief in dromedary camels (Camelus dromedarius). The present study was conducted
on sixteen dromedary camels (seven males and nine females). The camels were diagnosed with new corneal injury after
undergoing general and ophthalmic examinations. An ophthalmological examination was performed to determine
the dimensions of the corneal wound using an ophthalmoscope and florescence test to determine the measurement
of the corneal wound. The study involved categorising camels into four groups and administering local ointment
(gentamicin) to all camels. Furthermore, individualised treatment protocols were implemented for each group. The first
group served as the control and received no treatment. The second group was treated with the flunixin meglumine,
while the third group was injected with the phenylbutazone. The fourth group received electroacupuncture treatment
once daily for a duration of five days. A comprehensive ocular pain scoring system was used, which involved the
assessment of eight different ocular parameters to evaluate the effectiveness of the treatments. The mean maximum
ocular pain level score at 12 hours after a corneal wound in the control group represented a mild-moderate level of pain
greater than the mean maximum ocular pain level score in the phenylbutazone group. The flunixin meglumine and
electroacupuncture treatment groups showed the lowest cumulative pain scores of all treatments. Electroacupuncture
has been found to be an effective treatment for ocular pain relief and expediting corneal wound healing in camels.
Flunixin meglumine was found to be the most reliable option in relieving ocular pain comparing to phenylbutazone

Vol 32 No 1, p 47-54

or Electroacupuncture.
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Acupuncture therapy, which originated from
traditional Chinese medicine (Dewey and Xie, 2021;
Harrison and Churgin, 2022; Hu and Liu, 2020),
involves the insertion of fine needles to specific
points on the body (Wei et al, 2020) to re-establish
the homeostasis of the main organs by modulating
the flow of blood and energy through the meridians
(Matos et al, 2021). In humans, acupuncture can be
useful in the treatment of many ailments, including
ophthalmic conditions such as dry eye, myopia,
paralytic strabismus, retinitis pigmentosa, optic
atrophy, iritis, conjunctivitis, cataracts (Na ef al, 2021;
Nepp et al, 2002; Roy, 1980; Xu and Jin, 2021).

Many studies have also demonstrated the
role of acupuncture in relieving pain. It has been

proposed that acupuncture causes the release of
endogenous opioid-like substances and activation of
the diffuse noxious inhibitory control system mainly
via neurotransmission modulation on the adrenergic,
serotonin, and glutamate receptors in the central
nervous system (Li et al, 2023; Makra et al, 2021).

Although acupuncture is used widely in
many species, little scientific research has thus far
documented the use of acupuncture techniques in
camels, either for ophthalmic conditions or pain
relief. Ocular trauma and corneal ulcers are more
common in camels than other species and result in
varying degrees of ocular pain as their eyes are in
the lateral position and permanently prominent,
optimizing vision (Gebreyohanes and Assen, 2017;
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Kumar et al, 2016). Camels are susceptible to eye
injuries because they obtain food from trees and
thorny weeds, which can cause corneal wounds
and injuries to the ocular surface (Farouk et al, 2022;
Gahlot, 2000). Moreover, camels suffer from a wide
range of ophthalmic affections, including corneal
lacerations, corneal opacity, and descemetocele
(Bishnoi and Gahlot, 2004; Shawaf and Hussen, 2023).
Free sensory nerve endings are found at the wing cell
level of the epithelium, which makes the cornea one of
the most sensitive of all body tissues. Corneal damage
results primarily in inflammatory pain, requiring the
routine use of nonsteroidal anti-inflammatory drugs
(NSAIDs) in addition to specific etiological treatment.

Non-steroidal anti-inflammatory drugs
(NSAIDs) are frequently employed to manage ocular
pain and facilitate corneal ulcer healing in camels.
However, their clinical efficacy in treating these
conditions has not been evaluated yet (Makra et
al, 2021). However, adverse events related to the
administration of ophthalmic NSAIDs, including
burning and stinging, hyperemia of the conjunctiva,
and contact dermatitis, have been reported (Calder et
al, 2005; Gaynes and Fiscella, 2002).

This study is aimed to evaluate the effects of
electroacupuncture (EA) as compared to systemic
NSAID treatment, relatively new in veterinary
practice (Dewey and Xie, 2021; Jiang et al, 2022; Leite
Ferreira et al, 2022), on corneal wound healing and
ocular pain in dromedary camels.

Materials and Methods

2.1 Ethical approval

The study was approved for research purposes
by the Ethics Committee at King Faisal University
in Saudi Arabia (Approval number: KFU-REC-2024-
OCT-EA00010)

2.2 Animals and clinical examination

The present study was conducted between
May 2022 and October, 2024 on 16 dromedary
camels (seven males and nine females). Camels had
a median age £+SEM of 7 4.5 years and a median
weight +SEM of 365 £115 kg. All camels afflicted
with ophthalmological ailments were chosen
at random from those brought to the Veterinary
Teaching Hospital, College of Veterinary Medicine,
King Faisal University. General and ophthalmic
examinations confirmed that the camels were affected
with new corneal injury. After general examination
to exclude camels with other health disorders except
corneal injury, ophthalmological examination was
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performed to determine the dimensions of the corneal
wound using ophthalmoscope and florescence test
to determine the measurement of corneal wound.
Camels with a corneal wound between 5 and 10 mm
were enrolled in the present study. Corneal wounds
in the camels were controlled using fluorescein
dye stain (fluorescein sodium ophthalmic strips,
Eickemeyer) during the treatment period (Fig 1A, B).
Eight ocular parameters were used in the ocular pain
scoring system. The corneal wound was defined as
cured when fluorescein dye was no longer retained;
treatments and pain scoring were discontinued
for that camel. The corneal wound healing was
determined by measuring the wound length (mm)
using Image ] software.

2.4 Treatment groups

Camels were divided into 4 groups (each group
had 4 camels), and all camels were treated with
local ointment (Gentamicin), in addition to special
treatment for each group according to the study.

The first group was not treated (control) after
creating the corneal wound, while the second group
was treated with the NSAID flunixin meglumine
(Finadyne®, MSD Animal Health) once a day for five
days at a dose of 1.1 mg/kg, intravenously. The third
group was injected with the NSAID phenylbutazone
(phenylbutazone 20% ®, SPI, Saudi Arabia) at a dose
of 2.2 mg/kg intravenously once a day for five days.
EA treatment was applied to the fourth group once
daily for 5 days.

In the current study, four local acupoints
were used according to a previous study in equines
(Makra et al, 2021). EA treatment was applied for
20 minutes to the GB1 (gall bladder meridian), BL1
(bladder meridian), ST1 (stomach meridian), and
TH23 (triple heater meridian) points every 24 h until
the lesion healed (Fig 2A, B). For EA, we used 0.25
mm x 30 mm long Chinese steel needles (TEWA,
Acupuncture needle) connected to an EA device
(SDZ-1I, Suzhou Medical Appliance Factory, China)
at 4 acupuncture points around the eye (ST1, GB1,
BL1, and TH23). A human “sensitive high frequency”
protocol (recommended by the manufacturer for pain
treatment in the human face) was used (80 Hz, 60 ms).
The intensity gradually increased at the beginning
until fine muscle fasciculation was noticed on the
eyelid (20-30 mA), and this intensity was maintained
for 20 minutes (Makra et al, 2021).

2.5 Pain scoring

For the ocular pain scores in camels, a scoring
system designed for horses (Makra et al, 2021) was
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Fig 1. A: Corneal wound in camel were controlled using stained with fluorescein dye during the treatment period; B: Corneal

wound in the same camel after treatment showed negative result for staining using fluorescein dye.

Fig 2. A: Electroacupuncture (EA) treatment in camel affected with corneal wound showed the acupuncture points: GB1 (gall
bladder meridian), BL1 (bladder meridian), ST1 (stomach meridian), and TH23 (triple heater meridian) points; B: shows
the treatment procedure using an electroacupuncture device and connecting wires to acupuncture points around the eye.

modified to incorporate ocular pain points in cattle
(Dewell et al, 2014). Eight parameters were used in the
ocular pain scoring system: corneal touch threshold,
response to palpation of the adnexa, blepharospasm,
photophobia, tearing (epiphora), eyelid swelling,
corneal opacity and conjunctival hyperemia (Table 1).
The pain of all camels was scored after corneal healing
to establish baseline parameters (T0). Pain scoring
points were recorded by two independent observers
every four hours in the first 24 hours (0, 4, 8, 12, 16, 20
and 24 hours) postoperatively (TO to T6), then twice
daily through the fifth day (T7 to T16). The intensity
of ocular signs was graded on a scale (0: normal, 1:
mild, 2: moderate, and 3: severe) (Table 1).

2.5 Statistical analysis

The average pain scores for blepharospasm,
tearing, eyelid swelling, corneal opacity, conjunctival
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hyperemia, and chemosis were calculated for various
time points and graphed as a function of time.
Corneal wound length was analysed with a two-
way repeated-measure ANOVA and Bonferroni’s
test for multiple comparisons with significance set
at p<0.05.

Results

The selection process for the camels with
corneal wounds was challenging due to the limited
availability of cases that matched in wound
dimensions and quality. Nevertheless, we were
able to select cases with similar wound dimensions
and fresh injuries that were less than a day old.
Average changes in ocular pain scores over time
were calculated for all eight parameters at various
time intervals for each group, and the results were
combined according to treatment groups (Fig 3).
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Fig 4A shows the mean corneal wound healing in
each treatment group over time. Fig 4B shows the
changes in mean pain scores over time are illustrated
in. ocular pain scoring started at 0 hours (T1) and
ended at 144 hours (T16). Generally, the mean total
Ocular pain scores decreased appreciably by the end
of the study (T16, 144 hours). The mean maximum
ocular pain score, representing a mild-moderate
level of pain, reached 21.75 points in the control
group 12 hours after corneal injury, while the mean
maximum ocular pain score reached 21 points in the
phenylbutazone group, 20.75 in the EA group, and 20
in the flunixin meglumine group. The mean ocular

Table 1. Detailed ocular scoring system points for studied camels.

pain score after 24 hours had decreased in the camels
treated with flunixin meglumine and EA to 17.5
points, and the control group scores were nearly equal
to the phenylbutazone group with 19.5 and 19 points,
respectively. The study found that administration
of flunixin meglumine resulted in the lowest mean
ocular pain score (11.25 points) after 48 hours of
treatment, followed by the EA group with 13.5 points.
On the fourth day, it was noted that the mean ocular
pain decreased in the EA group (score 9.5) more
than all other groups, while the flunixin meglumine
treatment group score was 11, the phenylbutazone
group was 13.5 and the control group was 13.75.

Ocular Score Parameter

Criteria Points

Central corneal touch threshold

Normal compared with the initial value (increase <10%) 0

11%-30% increase

30%-50% increase

>50% increase

Response to palpation of adnexa No reaction

Mild reaction or reaction to subsequent palpation

Pull the head immediately away

Violent reaction, avoidance behavior

Blepharospasm

Lids are completely open, in normal position

Lids are partially closed, <50%

Lids are partially closed, >50%

Lids are completely closed

Photophobia

No intolerance to a bright light

Partial intolerance to a bright light, <50%

Partial intolerance to a bright light, >50%

Full intolerance to a bright light

Tearing (epiphora)

No tearing

Mild tearing

Moderate tearing

Marked tearing

Eyelid swelling

No swelling

Mild swelling

Moderate swelling

Marked swelling

Corneal opacity/edema

No opacity

Lesional or perilesional mild opacity

Moderate opacity

Complete corneal opacity

Conjunctival hyperemia/chemosis

Normal pink

Mild injection

Moderate injection, chemosis

Marked hyperemia, chemosis
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Fig 3. Mean ocular pain scores over time for all eight parameters at various time points for each group.

All corneal wounds were healed, as noted by
negative fluorescein uptake, within an average of
seven days. None of the eyes became infected or
demonstrated any other severe complication. Despite
a negative fluorescein test result for corneal wounds
in most groups after the seventh day post-injury,
some ocular signs such as opacity, corneal scars,
and blepharospasms persisted in the treated eye for
more than another seven days. It was also noted that
the flunixin meglumine treatment group had faster
corneal wound healing than the rest of the groups.
The speed of corneal wound healing in the EA group
was faster than in the phenylbutazone and control
groups. There was a positive correlation between
corneal wound healing and the ocular pain score in
all groups.
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Discussion

Acupuncture theory suggests that many
acupuncture points are suitable to treat ocular
pain and corneal wounds, including systemic and
local points (Cariello et al, 2006). The main use of
acupuncture in medical therapy is based on its
analgesic and anti-inflammatory effects (Parmen ef
al, 2014). Due to the lack of information on the use of
Chinese acupuncture in camels, the target points for
electroacupuncture in the present study were selected
based on previous studies conducted in cattle (Kim
et al, 2004) and horses (Makra et al, 2021) with some
modification in acupuncture needle placement due
to the anatomical differences around the camel eye.
Data in this study demonstrated that peak pain levels
persisted for up to 24 hours in most treated groups.
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Fig 4. A:The Mean corneal wound healing (mm) of treatment groups over time; B: Mean total pain scores for all treatment groups

over time.

These findings provided additional information
about peak pain levels and pain persistence in ocular
disorders in dromedary camels. The decreased peak
pain after administration of the flunixin meglumine
and phenylbutazone compared to the control group
was consistent with previous studies in humans
treated with oral NSAIDs after keratectomy (Ripa
et al, 2020). Our observations indicate significant
improvements in the condition of camels treated with
NSAIDs, with reduced ocular pain evident after 72
hours of initiating the treatment. These findings are
consistent with previous studies (Galera and Brooks,
2012; Hong et al, 2014; Singer et al, 2015). This pain
persistence is longer than that observed by Sobas
et al (2017), who reported a significant decrease in
ocular pain score after 24 hours in humans. In dogs,
a significant decrease in pain occurred after 48 hours
(Clark et al, 2011; Dewey and Xie, 2021; Jiang et al,
2022).

The response to central corneal touch threshold
palpation in the present study varied substantially
over time, consistent with previous observations
in bovine calves (Dewell et al, 2014). However, in
the same calf study, no association between corneal
wound healing and corneal touch threshold
parameters was observed.

Blepharospasm in the present study varied the
most of all pain and healing parameters in each camel
and demonstrated a similar trend to pain severity
over time. Similar results were reported in cattle and
horses previously (Dewell et al, 2014; Makra et al,
2021). Blepharospasms were also previously observed
as the most predominant sign of pain in dromedary
camels with eyelid disorders and ocular discharge
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(Abdella et al, 2018). For many ocular pain parameter
scores in horses, Makra et al (2021) reported that only
blepharospasm was most consistently correlated with
pain.

The tearing parameter in the current study may
vary by climate, and camel eyes are generally very
wet and full of tears (Am et al, 2018). The tearing score
in the present study did not reflect the degree of pain
in camels due to the absence of significant difference
among treated groups. Tearing continued at a high
level until 48 hours post-injury remained mild or
moderate until the end of the experiment and has
been observed to continue even when camel corneal
wounds healed completely.

Corneal opacity was reported in dromedary
camels and considered as an important sign of corneal
ulceration (Abdella et al, 2018; Kumar et al, 2016).
Nassaralla et al (1995) reported reduced corneal
opacity after NSAID treatment in rabbits affected
with corneal damage, which is in consistent with
the present study results. The administration of EA
in camels was more effective in reducing corneal
opacity after injury compared to the no-treatment
control and phenylbutazone groups, in which corneal
opacity clearly persisted until the fourth day. Cariello
et al (2006) also reported the positive effect of EA
treatment on corneal opacity in rabbits.

In the present work, corneal wound healing
was observed at the end of the first week post-injury
in most groups, even in control camels which was
consistent in equine observed by Makra et al (2021)
and Raghunathan et al (2017), who evaluated the
speed of corneal wound healing. The healing speed
of corneal wounds in camels treated with flunixin
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meglumine or phenylbutazone was faster than that
of the untreated group; similar results for NSAIDs in
ocular disorders were reported previously (Singer ef
al, 2015; Ting and Ghosh, 2019). Most previous studies
highlighted the importance of using NSAIDs through
systemic injection and avoiding using them through
local use in the eye. Systemic administration prevents
local side effects on the ocular surface that might
delay the healing of corneal wounds and directly
damage the anterior part of the eye (Hong et al, 2014;
Ripa et al, 2020). Previous studies have also noted
that long-term use of anti-inflammatories may cause
serious gastrointestinal, hepatic and renal side effects
(Fayez et al, 2023; Fernandez et al, 2019; Monteiro-
Steagall et al, 2013). The speed of corneal wound
healing in camels treated with EA in present study
was faster than in the group of camels treated with
phenylbutazone. Makra et al (2021) investigated the
EA technique in ocular disorders in horses. EA also
demonstrated a significant improvement in corneal
injury in rats (Yang et al, 2022).

In conclusion, our data provide important
information on ocular pain management in
dromedary camels. Flunixin meglumine is more
reliable in relieving ocular pain than phenylbutazone
or EA. All treatments were more effective than the
no-treatment control in relieving ocular pain and
hastening the recovery from corneal wounds. The
data we have collected will serve as a valuable
resource for conducting further research on the
efficacy of EA therapy for managing ocular pain and
promoting corneal wound healing in dromedary
camels and other animal species.

Acknowledgements

This work was supported by the Deanship of
Scientific Research, Vice Presidency for Graduate
Studies and Scientific Research, King Faisal
University, Saudi Arabia [Grant No. 1213]. Many
thanks to SAAR company and Mosa bin Abdul-Aziz
Al-Mosa for support to provide cases of camels to
carry out the study.

Conflicts of interest
None

References
Abdella ME, Habeeballa HA, Mohamed MS, Babiker MY, and
Abakar AD. Preliminary report on the occurrence of
ocular disorders among one-humped camel (Camelus
dromedarius) raised at Al Butana plain, Sudan. Journal
of Camel Research and Production. 2018; 2:28-39.

Am M, Ra F, El-Naggar AH, Tm A and Akhtar S. Structure
and microanalysis of tear film ferning of camel tears,

Journal of Camel Practice and Research

human tears, and Refresh Plus. Molecular Vision. 2018;
24:305-314.

Bishnoi P and Gahlot TK. Ophthalmic affections in camels
(Camelus dromedarius). Veterinary Practitioner. 2004;
5:89-93.

Calder LA, Balasubramanian S and Fergusson D. Topical
nonsteroidal anti-inflammatory drugs for corneal
abrasions: meta-analysis of randomised trials. Academic
Emergency Medicine. 2005; 12:467-473.

Cariello AJ, Casanova FH, Filho AA, Juliano Y and Tabosa
A. Effect of electroacupuncture to prevent selenite-
induced cataract in Wistar rats. Arquivos Brasileiros
De Oftalmologia. 2006; 69:299-303.

Clark JS, Bentley E and Smith L]. Evaluation of topical
nalbuphine or oral tramadol as analgesics for corneal
pain in dogs: a pilot study. Veterinary Ophthalmology.
2011; 14:358-364.

Dewell RD, Millman ST, Gould SA, Tofflemire KL, Whitley
RD, Parsons RL, Rowe EW, Liu F, Wang C and
O’Connor AM. Evaluating approaches to measuring
ocular pain in bovine calves with corneal scarification
and infectious bovine keratoconjunctivitis-associated
corneal ulcerations. Journal of Animal Science. 2014;
92:1161-1172.

Dewey CW and Xie H. The scientific basis of acupuncture
for veterinary pain management: A review based on
relevant literature from the last two decades. Open
Veterinary Journal. 2021; 11:203-209.

Farouk SM, Mahmoud SF, Eldoumani H, Shoghy K,
Abdel-Megeid NS and Abdo M. Scanning electron
microscopy and morphometric analysis of superficial
corneal epithelial cells in dromedary camel (Camelus
dromedarius). Microscopy Research and Technique. 2022;
85:1685-1693.

Fayez SM, Elnahas OS, Fayez AM, El-Mancy SS. Coconut oil
based self-nano emulsifying delivery systems mitigate
ulcerogenic NSAIDs side effect and enhance drug
dissolution: Formula optimisation, in-vitro and in-vivo
assessments. International Journal of Pharmaceutics.
2023; 634:122666.

Fernandez A, Kirsch I, Noel L, Rodondi PY, Kaptchuk TJ,
Suter MR, Decosterd I and Berna C. A test of positive
suggestions about side effects as a way of enhancing
the analgesic response to NSAIDs. PLoS One. 2019;
14:€0209851.

Gahlot T. Selected Topics on Camelids. The Camelid
Publishers, India. 2000.

Galera PD and Brooks DE. Optimal management of equine
keratomycosis. Veterinary medicine (Auckland, N.Z.).
2012; 3:7-17.

Gaynes BI and Fiscella R. Topical nonsteroidal anti-
inflammatory drugs for ophthalmic use: a safety
review. Drug Safety. 2002; 25:233-250.

Gebreyohanes MG and Assen AM. Adaptation mechanisms of
camels (Camelus dromedarius) for desert environment.
Journal of Veterinary Science and Technology. 2017;
8:1-5.

Harrison TM and Churgin SM. Acupuncture and traditional
chinese veterinary medicine in zoological and exotic

April 2025/ 53



animal medicine: A Review and Introduction of
Methods. Veterinary Sciences. 2022; 9.

Hong JP, Nam SM, Im CY, Yoon S, Kim TI, Kim EK and Seo
KY. Comparison of analgesic effect of preoperative
topical diclofenac and ketorolac on postoperative pain
after photorefractive keratectomy. Journal of Cataract
and Refractive Surgery. 2014; 40:1689-1696.

Hu Y and Liu Z. Historical Facts of Acupuncture and
Traditional Chinese Veterinary Medicine-A Letter to
the Editor Re: Magalhaes-Sant’Ana, M. Animals 2019,
9:168. Animals (Basel). 2020; 10(7):1196.

Jiang J, Wang Z, Yu R, Yang ], Tian H, Liu H, Wang S, Li
Z and Zhu X. Effects of electroacupuncture on the
correlation between serum and central immunity in
AD model animals. Evidence-Based Complementary
and Alternative Medicine. 2022; 3478847.

Kim DH, Cho SH, Song KH, Lee SE, Lee SH, Kwon GO,
Kim IB, Kim YC, Cho JH, Kwon YY and Kim JW.
Electroacupuncture analgesia for surgery in cattle.
American Journal of Chinese Medicine. 2004; 32:131-140.

Kumar P, Purohit N and Gahlot TK. Retrospective analysis
of ocular affections in dromedary camels. Journal of
Camel Practice and Research. 2016; 23:247-250.

Leite Ferreira L, Pereira Generoso L, Medeiros AC, de
Medeiros P, Leonardo de Freitas R, Lourenco da Silva
M and Resende Torres da Silva J. Infralimbic medial
prefrontal cortex alters electroacupuncture effect in
animals with neuropathic chronic pain. Behavioural
Brain Research. 2022; 424:113803.

Li BR, Li Y], Xu JW, Huang M, Wang LN, Zhang D, Shen
XY and Ding GH. Mast cell-associated serotonin in
acupoint contributes to acupuncture analgesia in
arthritis rats by mediating ATP release. Front Biosci
(Landmark Ed). 2023; 28(1):1

Makra Z, Csereklye N, Riera MM, McMullen R], Jr, Veres-
Nyeki K. Effects of intravenous flunixin meglumine,
phenylbutazone and acupuncture on ocular pain
scores in the horse: A Pilot Study. Journal of Equine
Veterinary Science. 2021; 98:103375.

Matos LC, Machado JP, Monteiro F] and Greten HJ.
Understanding Traditional Chinese Medicine
Therapeutics: An Overview of the Basics and Clinical
Applications. Healthcare (Basel). 2021; 9.

Monteiro-Steagall BP, Steagall PV and Lascelles BD. Systematic
review of nonsteroidal anti-inflammatory drug-induced
adverse effects in dogs. Journal of Veterinary Internal
Medicine. 2013; 27:1011-1019.

Na JH, Jung JH, Park JG, Song PH and Song CH. Therapeutic
effects of acupuncture in typical dry eye: a systematic
review and meta-analysis. Acta Ophthalmologica. 2021;
99:489-498.

54 / April 2025

Nassaralla BA, Szerenyi K, Wang XW, al Reaves T and
McDonnell PJ. Effect of diclofenac on corneal haze after
photorefractive keratectomy in rabbits. Ophthalmology.
1995; 102:469-474.

Nepp J, Tsubota K, Goto E, Schauersberger ], Schild G,
Jandrasits K, Abela C and Wedrich A. The effect of
acupuncture on the temperature of the ocular surface
in conjunctivitis sicca measured by non-contact
thermography: preliminary results. Advances in
Experimental Medicine and Biology. 2002; 506:723-726.

Parmen V, Taulescu M, Ober C, Pestean C and Oana L.
Influence of electroacupuncture on the soft tissue
healing process. Journal of Acupuncture and Meridian
Studies. 2014; 7:243-249.

Raghunathan VK, Thomasy SM, Strom P, Yanez-Soto B,
Garland SP, Sermeno ], Reilly CM and Murphy CJ.
Tissue and cellular biomechanics during corneal wound
injury and repair. Acta Biomaterialia. 2017; 58:291-301.

Ripa M, Betts B, Dhaliwal S, Wang K, Pouly S, Chen D
and Mifflin M. Survey of postoperative pain in
photorefractive keratectomy using topical versus
oral nonsteroidal anti-inflammatory drugs. Clinical
Ophthalmology. 2020; 14:1459-1466.

Roy FH. Chinese ocular acupuncture. Journal of Pediatric
Ophthalmology & Strabismus. 1980; 17:341-345.

Shawaf T and Hussen J. Cytological and microbiological
evaluation of conjunctiva in camels with and without
conjunctivitis. Veterinary Ophthalmology. 2023; 26:39-
45.

Singer DD, Kennedy ] and Wittpenn JR. Topical NSAIDs effect
on corneal sensitivity. Cornea. 2015; 34:541-543.

Sobas EM, Videla S, Vazquez A, Fernandez I, Maldonado
M] and Pastor JC. Pain perception description after
advanced surface ablation. Clinical Ophthalmology.
2017; 11:647-655.

Ting DSJ and Ghosh S. Acute corneal perforation 1 week
following uncomplicated cataract surgery: the
implication of undiagnosed dry eye disease and topical
NSAIDs. Therapeutic Advances in Ophthalmology.
2019; 11:2515841419869508

Wei ZW, Tang Y and Li SN. [Anatomic study on safe insertion
of acupuncture needle in Qiuhou (EX-HN7) acupoint].
Zhen Ci Yan Jiu. 2020; 45:416-418.

Xu F and Jin C. Acupuncture and ocular penetration.
Ophthalmology. 2021; 128:217.

Yang Y, Zhang D, Wu L, Zhang ], Wu D, Li X, Zhi F, Yang
G, Kong X, Hong J, Zhao Y, Liu J, Shi Z and Ma X.
Electroacupuncture inhibits the corneal ROS/TXNIP/
NLRP3 signaling pathway in a rat model of dry eye
syndrome. Acupuncture in Medicine. 2022; 40:78-88.

Journal of Camel Practice and Research



