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Abstract

This paper explores phoenix tears' therapeutic potential in the wizarding world, focusing on their antidotal effects
against basilisk venom. Through J.K. Rowling's portrayal in Harry Potter, we uncover their regenerative properties.
We investigate basilisk venom's impact and bridge fantasy with real-life biology. Examining phoenix tears'
restorative abilities and potential real-world applications, this study merges wizarding science with medical
research. Join us as we unravel the mysteries of phoenix tears and their therapeutic implications.
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Introduction

In the wizarding world of Harry Potter, J.K Rowling
introduces readers to a myriad of magical creatures,
each with their own unique characteristics and
abilities. Included in these fantastical beings is the
phoenix, a mythical bird renowned for its ability to
regenerate and heal others with their tears [1]. In
“Harry Potter and the Chamber of Secrets” we are
first introduced to Dumbledore’s loyal phoenix,
Fawkes, who later demonstrates the restorative
properties of phoenix tears when they use them to
heal Harry Potter from the fatal basilisk venom. This
paper explores the therapeutic properties of phoenix
tears within the wizarding realm, with a specific focus
on their effectiveness as an antidote against basilisk
venom.

Basilisk Venom: Biochemical Analysis

The basilisk is a formidable beast, described as a
colossal serpent with razor sharp fangs, capable of
growing up to 50 feet in length, with piercing yellow
eyes that kill any who gazed upon them. Basilisk
venom, a deadly substance secreted from the
‘serpent king’, is one of the most potent poisons in
the wizarding world, famous for its virulent
properties [2]. Understanding the biochemical
composition of this venom is vital as it provides
insight into its devastating effects on living
organisms. Although the basilisk is a mythological
creature, we can draw inspiration from studies on

venom from snakes to uncover the key compounds
responsible for the potent toxicity found in basilisk
venom. Previous research has concluded that snake
venom consists of a mixture of 20 to >100
components with the majority (<90%) being peptides
and proteins [3]. Regardless of the species,
neurotoxicity, haemotoxicity and cytotoxicity are the
main bioactivities of snake venom [3]. In Harry Potter
and The Chamber of Secrets we see Harry struggle to
stand once bitten, with Tom Riddle commenting that
its ‘remarkable how quickly the venom enters the
bloodstream’ and later goes on to say “l guess you
have little more than a minute to live” [4].
Neurotoxins generally target the nervous system, by
inhibiting/promoting the release of
neurotransmitters, or binding to receptors located in
the pre- and post-synaptic membranes [5].

Figure 1 (below) illustrates how neurotoxins disrupt
communication by cleaving proteins responsible for
vesicle fusion at the synaptic membrane. This
disruption leads to impaired muscle function or
paralysis, as the release of acetylcholine is prohibited.
This observation aligns with the effects seen in Harry,
who struggles to stand upright after basilisk venom
enters his bloodstream [4], hereby confirming the
presence of neurotoxins in the basilisk venom.
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Figure 1 — (Left) This depicts normal acetylcholine release: vesicles
attach to the pre-synaptic membrane via SNARE proteins, fuse,
release acetylcholine, and prompt muscle contraction. (Right)
BoNTA is internalized by motor neurons. Its light chain cleaves
SNAP-25, a SNARE complex protein, inhibiting vesicle fusion and
acetylcholine release. Consequently, muscle contraction is
hindered. This mechanism likely applies to other neurotransmitters
like glutamate and CGRP, also released from vesicles through
similar processes [6].

Phoenix Tears: Biological Properties

Phoenix tears, a rare and mystical substance within the
wizarding world [1], possess remarkable biological
properties that extend beyond their mythological
origins. Although their exact composition remains
elusive, the healing potential exhibited by phoenix tears
suggests a multifaceted and potent nature. The
mechanism of action involves the tear’s interaction with
the recipient’s biological system.

Figure 2 — Fawkes uses their tears to heal Harry’s Basilisk
wound [7].

From Figure 2, we observe the tears being directly
administered to the surface of the wound. This non-
invasive technique offers advantages for potential real-
world application as it is simple, fast, and avoids
challenges associated with other administration
methods, such as oral administration, which may pose
risks of choking [8]. It’s hypothesised that phoenix tears
may contain unique proteins or enzymes with
regenerative properties, facilitating accelerated tissue
repair. Given that Harry Potter is a human, the biological
properties of phoenix tears are assumed based on their
effects on humans. Following this, it’s probable phoenix
tears contain secretomes as they have been shown to
accelerate the wound closure process, improve

inhibit fibrosis, and restore
These

regeneration outcomes,
damaged skin appearance and function [9].
effects are observed as the tears heal Harry.

In addition to secretomes, the presence of neurotoxins
in basilisk venom suggests that phoenix tears may
contain a substance with antivenom properties, aiding
in counteracting the neurotoxin's effects. Research on
BoNT serotype A (BoNT/A), the most potent known
toxin, with an estimated intravenous (iv) 50% lethal
dose (LD50) of 1-2 ng/kg and an inhalation LD50 of 100—
120 ng/kg in humans [10], has yielded several strategies
to mitigate its toxic effects. One proposed strategy
involves antibody therapy, where an equine-derived
antitoxin is administered post exposure patients with
non-infant botulism, which aims to neutralise the toxin
and prevent further paralysis [11]. From this, we would
assume that the phoenix tears contain this antitoxin,
however as tears tend to have a pH range from 6.5-7.6
[12] it’s necessary the antitoxin is adapted to survive
alkaline conditions. Alternatively, another strategy
involves using molecules that block voltage-gated K*
channels. Muscle paralysis induced by BoNTs can be
overcome by enhancing Ca?* influx via K+ channel
inhibition. Compounds like 4-Aminopyridine and
3,4-Diaminopyridine have shown potential in inducing
muscle contractions in poisoned neurons [11]. Similarly
to the antitoxin, these compounds must be adapted to
survive alkaline conditions to prevent denaturation if
they are present in the tears.

Conclusion

In conclusion, the exploration of phoenix tears and
basilisk venom in the wizarding world reveals
fascinating insights into their therapeutic properties
and biological effects. Phoenix tears, with their
regenerative capabilities, offer a unique and potent
healing mechanism. Their direct administration to
wounds showcases practical advantages for potential
real-world applications. Meanwhile, the study of basilisk
venom highlights the complex biochemical composition
of this deadly substance and its devastating effects on
living organisms. Further research must be conducted;
however, it is feasible to produce a similar substance to
phoenix tears containing both secretomes and
antitoxins which can be applied to the real world. In
order to do this, research and development efforts are
necessary to refine the formulation, ensure safety, and
optimize efficacy before such a substance can be
translated into practical use. Nonetheless, the prospect
of harnessing the mystical properties of phoenix tears
to benefit human health underscores the potential for
bridging the gap between fantasy and reality in medical
science.
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