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ABSTRACT

The patient developed severe symptoms of toxic keratoconjunctivitis within 6-12 h following accidental ocular exposure to custard apple seeds (Annona
squamosa) which are used as a remedy for lice/dandruff in some parts of India. A 12 year-old female child was diagnosed with custard apple seed-induced
toxic keratoconjunctivitis. A patient with informed consent was enrolled. She was advised to use topical antibiotics, lubricating agents and cycloplegic
eyedrops. She responded well to treatment and keratoconjunctivitis resolved in 3 weeks with complete restoration of vision in both eyes. This case
highlights the importance of prevailing traditional practices. Simple health education and more public awareness of harmful effects of custard apple seeds

should be created to prevent such chemical injury.
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INTRODUCTION

Due to its sweet taste, the edible tropical fruit known as
the custard apple (Annona squamosa L.) is additionally
known as the sugar apple. The custard apple is a fruit
of the A. squamosa or Annona asiatica plant, which is a
member of the Annona genus and Annonaceae family!"
[Figure 1]. It contains active compounds such as alkaloids-
cyclohexapeptides and acetogenins (ACGs).™ It is produced
throughout India. Injurious traditional folk medicine uses
various components of this plant to cure a variety of ailments,
including boils, ulcers, maggot-infested wounds, head lice
and skin exfoliation.”’ In some regions of South India, it
is common for them to come into contact with the eyes
accidentally, particularly when they are used as a traditional
treatment for dandruff and lice infestations of the scalp or as
a skin exfoliator for the face. Studies on the A. squamosa seed’s
phytochemistry and pharmacology have revealed that the
main bioactive substances are ACGs.”?! Here is a case report
wherein the patient developed custard apple seed-induced
keratoconjunctivitis following accidental ocular exposure to it.

Mechanism of action

Annosquacins A to D (1-4), annosquatin A (5)
and annosquatin B (6) were discovered through
phytochemical analysis of the ethanol fraction of custard
apple seeds. ACGs have a wide range of biological

characteristics, including anti-inflammatory, cytotoxic,
immunosuppressive,  pesticidal,  antiparasitic = and
antibacterial effects.!’ The isolation of eight cytotoxic
acetogenins from the seeds of A. squamosa.” It has a
wide range of nutritional benefits and numerous health
advantages for individuals.) Research studies on the
mechanisms of action revealed that the mitochondrial
respiratory chain complex I (Nicotinamide adenine
dinucleotide: Ubiquinone oxidoreductase), one of the
respiratory complexes that produce the proton-motive
force needed for the production of Adenosine triphosphate
(ATP) in mitochondria, is the most effectively inhibited
by ACGs."!

Figure 1: Custard apple.
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CASE REPORT

A 12-year-old female child reported to the Department
of Ophthalmology in a Tertiary Eye Care Hospital with
the chief complaints of inability to open both eyes, which
were associated with lid swelling, defective vision, redness,
watering and ocular pain for 1 day. Her mother gave a
history of having applied custard apple seeds ground to paste
to the child’s hair as a remedy for dandruff. On examination,
her eyes were opened with difficulty, and her visual acuity
was 20/80 in the right eye and 20/120 in the left eye. Slit-
lamp examination of the right eye after applying topical
anaesthetic eye drops revealed conjunctival congestion
and a stain-positive large corneal epithelial defect with
punctate epithelial erosions [Figure 2]. The left eye revealed
conjunctival congestion and a stain-positive large corneal
epithelial defect with surrounding punctate epithelial
erosion and loose epithelium [Figure 3]. No anterior
chamber reaction was noticed in both eyes. Intraocular
pressure was 11 mmHg and 12 mmHg in the right and left
eyes, respectively measured by hand-held Tonopen. She
was diagnosed with toxic keratoconjunctivitis in both eyes
(within 6-12 h following accidental ocular exposure to the
custard apple seeds). According to Duas classification of

Figure 2: Slit-lamp photo of the right eye showing large epithelial
defect with surrounding punctate epithelium erosions.

Figure 3: Slit-lamp photo of left eye showing large epithelial defect
with surrounding punctate epithelium erosion and loose epithelium.

chemical injury grading, the patient was included in Grade 1
ocular chemical injury.®

She was advised to use preservative-free moxifloxacin
hydrochloride 0.5% eye drops 4 times/day, topical lubricating
eye drop 8 times/day and homatropine 2% eye drops
3 times/day. She responded well to treatment, and toxic
keratoconjunctivitis resolved in 3 weeks with complete
restoration of vision (20/20) in both eyes [Figures 4 and 5].
She was advised to continue lubricants for a week and asked
for a follow-up after 6 months.

DISCUSSION

When in contact with the eyes, the liquid of the crushed
custard apple seeds, which includes active chemicals, can
lead to abnormalities in epithelial integrity. A. squamosa
seed extract causes permanent unilateral or bilateral visual
impairment by being toxic to ocular structures, particularly
the corneal epithelium. Poor adherence of the corneal
epithelium to the underlying stroma is the pathogenic
mechanism.®1%

A case series of six patients with custard apple-induced
keratopathy was reported by Nagaraja et al. in 2016.'Y They
recommended avoiding topical steroid therapy in these
patients during the acute phase before epithelial healing due
to the high occurrence of secondary infections with bacteria
that may harm vision. However, the rate of re-epithelialisation
was not affected by topical steroids administered starting on
the 3™ day following de-epithelialisation. However, if the
injury is older, steroids may be given without worrying about
wound healing."'?

Two cases of custard apple-induced keratopathy have been
managed with epithelium debridement, topical antibiotics
and patching, according to a 2017 study by Devi Nivean

Figure 5: Left eye after treatment.
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et al™® Gandhi et al. published the largest series, in which
they reported 19 similar cases."* According to Dutta et al.,
routine eye patching is ineffective in the healing of mild
corneal abrasions.!”! Corneal abrasions and erosions may
arise from chemical exposure caused by the toxin.”) Matrix
metalloproteinase activity that is excessive can lead to the
pathophysiology."!! The abrasions get worse when the lids are
constantly moving.

In this case, the patient improved significantly more quickly
and experienced symptomatic relief without the need for a
patch. No need for topical steroids is required. The patient
did not worsen or develop any complications thereafter.
Although there was no evidence to suggest an infectious
aetiology, topical antibiotics were administered to stop any
secondary infection that may occur. Lubricants contributed
to the faster and more effective healing of the cornea. Steroids
should be avoided in such cases during the acute phase
before epithelial healing, as previously described by Nagaraja
et al."!

CONCLUSION

This case report highlights the importance of prevailing
traditional practices. Simple health education and more
public awareness of the harmful effects of custard apple
seeds should be created to prevent this kind of chemical
injury by focusing on the preventive aspect rather than the
curative.

“The key to avoiding chemical injuries is prevention, and our
greatest weapon is health education and awareness. Traditional
practices change as an outcome of increased public awareness,
making safety and life protection the standard’
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