Feature Article

TICKS, ALLERGIES, AND ANCIENT BACTERIA
Tick-borne disease research in Australia is having a
productive few years, with two recent bodies of work
from CSIRO adding substantially to what we know
about the health risks ticks pose, and, in one case, the
risks they probably don't. The first concerns
mammalian meat allergy, a condition caused in
Australia by bites from Ixodes holocyclus, which
remains poorly understood at a national level despite
growing clinical concern. The second looks at a
phylogenetically distinct group of Borrelia bacteria
circulating in Australia's native reptiles and
monotremes, and asks whether they pose any risk to
people. Neither story is simple, but both have
implications worth knowing about.

MAMMALIAN MEAT ALLERGY IN AUSTRALIA
Mammalian meat allergy (MMA), also called alpha-
Gal syndrome, is an unusual allergic condition
exclusively caused by tick bites. Unlike most food
allergies, which are triggered by proteins, MMA is a
reaction to a sugar molecule called galactose-a-1,3-
galactose, or simply, alpha-Gal, that is abundant in
the tissues of non-primate mammals. Although
MMA was first described in Australia, it occurs
globally, particularly in the south-eastern USA and
western Europe where the ticks Amblyomma
americanum and Ixodes ricinus are responsible.
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In Australia, MMA is caused by bites from Ixodes
holocyclus, the eastern paralysis tick. When the tick
feeds, it injects alpha-Gal-expressing salivary proteins
into the host's skin, and in some people this
stimulates the immune system to produce anti-alpha-
Gal IgE antibodies. Subsequent exposure to alpha-
Gal in food, medications, or cosmetics can then
triggers an Igk-mediated allergic response that can
range from hives and stomach cramps through to
life-threatening anaphylaxis. Approximately 60% of
affected individuals reporting severe reactions
requiring medical intervention (Browning et al.,
2026). One distinct feature about MMA is the timing
of these symptoms, which typically appear three to
eight hours after eating red meat or mammalian-
derived products like dairy or gelatine, long after the
meal 1s forgotten. This delay has historically made
MMA difficult to diagnose, and many cases have
gone unrecognised for years. The condition received
sobering attention in early 2026 when Australia
recorded its first confirmed MMA fatality, following
a coronial inquest in New South Wales.

Despite the growing recognition of MMA as a
significant health concern, there had been no
comprehensive national picture of how common
MMA is in Australia. We set out to address this by
analysing alpha-Gal specific IgE test results from
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Ixodes holocyclus, eastern paralysis tick.

four major Australian pathology companies spanning
an 11-year period from January 2014 to December
2024. The dataset included records from 14,075
individuals and is the largest systematic assessment
of MMA in Australia to date.

The clearest finding from the study is that MMA
cases have increased substantially since 2020. From
2014 through to 2020, the number of MMA cases
diagnosed each year was relatively stable, despite
large increases in testing volume over the same
period. Since 2020, however, case numbers have
climbed sharply, increasing on average 22%
annually. Some of that increase is of course due to
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more testing (volume grew by 331% over the study
period). But our analysis shows that this alone does
not fully explain the rise and leaves a telling residual
that points to a genuine increase in MMA incidence.

What's driving the increase in MMA cases is harder
to pin down and is probably attributable to several
factors. Consecutive La Nina years from 2020 to
2023 brought above-average rainfall to eastern
Australia, conditions that favour tick survival and
abundance. Around the same time, pandemic-related
movement out of cities and into peri-urban and
regional areas likely put more people in contact with
L holocyclus habitat. Improving clinical recognition is
almost certainly also a factor: a 2023 survey found
that only 42% of Australian allergy specialists had
access to current educational materials on MMA,
and just 28% considered their patients well-
informed, which gives a sense of how much
headroom there still is for awareness to improve (van

Nunen et al., 2024).

Geographically, MMA is almost entirely an east
coast condition, which 1s exactly what you'd expect
given that I holocyclus occupies a coastal strip from
tropical Queensland down through New South
Wales and into Victoria. What's more surprising is
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Ixodes holocyclus mode of action and symptoms of mammalian meat allergy.

Volume 54, Issue 3, May 2026

37



just how concentrated the burden is within that
range. In Queensland, the hinterland regions of the
Sunshine Coast and Gold Coast together drive
around a third of cases statewide. In these areas
subtropical rainforest meets suburban development
at the urban fringe, creating ideal habitat for ticks
and their native mammalian hosts right alongside
homes. Nationally, just three statistical areas
accounted for more than a quarter of all cases, and
nine regions together accounted for roughly half,
with northern Sydney's bushland-residential fringe
also among the hardest hit. From a public health
perspective, this concentration is actually useful:
targeted interventions in a relatively small number of
areas could make a meaningful dent in the national
burden.

On the more encouraging side, anti-alpha-Gal IgE
antibody levels declined in 93% of patients who
underwent repeat testing, with a median annual
reduction of around 12% of their baseline IgE level,
and more than half of patients achieved at least a
50% reduction within about two years. Full
seroconversion to negative 13 uncommon with only
around 9% of repeat-tested patients fully sero-
reverting during the study window. But the overall
trajectory supports the idea that tick avoidance
works, and that serial testing has genuine utility for
monitoring where a patient sits in their disease
course.

This study 1s the first comprehensive epidemiological
baseline for MMA in Australia. It makes clear that
the disease burden is real, growing, and unevenly
distributed, and that improving awareness among
clinicians and the public in high-risk areas should be
a priority. This work is currently under review at the
Medical Journal of Australia.

AUSTRALIAN ENDEMIC BORRELIA

Borrelia are vertebrate-infecting spirochaete bacteria
transmitted by ticks, best known internationally for
causing Lyme disease and relapsing fevers in
humans. Australia has its own native Borrelia species,
but they belong to a very different part of the family
tree, and our recent work helps explain why they are
almost certainly not a threat to human health.

Most Australian Borrelia fall into what is now
recognised as the reptile-associated (REP) clade, a
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distinct and ancient lineage of Borrelia that is
phylogenetically separate from both the Lyme
disease group and classical relapsing fever Borrelia.
These are not the same bacteria that cause disease
overseas; they share a common ancestry with them,
but have been evolving independently for a very long
time, embedded in ecological cycles that revolve
around Australia's unique native fauna.

Australian Borrelia are associated with a remarkable
diversity of native hosts. Borrelia tachyglossi circulates
in short-beaked echidnas (Zachyglossus aculeatus), and
our surveys found it present in ticks from 26% of
sampled animals, distributed across a wide
geographic range from tropical Queensland to
temperate southern regions (Gofton et al., 2025).
Several other species are associated with goannas,
including lace monitors (¥ varius) perenties (1]
giganteus), sand goannas (V. gouldus), heath goannas (17
rosenbergr), yellow-spotted goannas (I panoples), and
snakes, including brown tree snakes (Boiga irregulars),
amethystine pythons (Simalia amethistina), and water
pythons (Liasts fuscus) (Gofton et al., 2025, 2023;
Panetta et al., 2017). These goanna and snake-
associated genotypes cluster phylogenetically with
Borrelia from Southeast Asia and Africa, hinting at
ancient biogeographic connections across the Indo-

Pacific.

What makes the Borrelia ecologically interesting, and
epidemiologically reassuring, is the extreme host-
specificity of the ticks involved. The ticks that
transmit B. tachyglossi, for example, are specialist
parasites of echidnas and rarely if ever feed on
humans (Barker and Barker, 2023). The same
pattern holds for the goanna and snake-associated
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Australian Borrelia are reptile specialists: High host-specificity vectors, narrow range of reservoir hosts, lack of
bridging vectors, and constrained ecological cycles prevent transmission.

tick species. This confines Australian Borrelia to
highly constrained enzootic cycles with very little
opportunity for spillover into human populations.
This stands in sharp contrast to the Ixodes ricinus
species complex ticks (“Black-legged tick”)
responsible for transmitting Lyme disease in the
northern hemisphere, which are generalist feeders
with broad host networks spanning deer, rodents,
birds, and humans; a transmission architecture that
makes zoonotic spillover routine.

The ecological argument is compelling, but we also
have direct experimental evidence. We successfully
cultured B. tachyglossi for the first time, which allowed
us to test whether it could survive exposure to human
innate immunity. Pathogenic Borrelia capable of
infecting humans have evolved mechanisms to evade
the complement system, a key component of our
first line defence against infection. When we exposed
B. tachyglossi to complement-active human serum, it
was rapidly destroyed: 97% of cells were lysed within
24 hours, and transferring the survivors into fresh
culture medium produced no regrowth, confirming

complete cell death (Gofton et al., 2025). By contrast,
B. burgdorfer: sensu stricto (the cause of Lyme disease in
the USA) survived the same treatment without
difficulty. Borrelia tachygloss: simply lacks the
complement-evasion machinery that makes other
Borrelia species dangerous to people. Genomic
analysis of other Australian reptile-associated Borrelia
demonstrate the same thing; they all lack the core
compliment-binding genes needed to evade human’s

innate immunity (Gofton et al., 2025, 2023, 2018).

Taken together, extreme vector host-specificity and
demonstrated susceptibility to human innate
immunity make a compelling case that Australia's
endemic Borrelia are not a human health concern.
They are, however, a scientifically fascinating group,
and there 1s clearly much more to learn about their
ecology, evolutionary history, and diversity across
Australia's remarkable native fauna.
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Personalised

Home Decor!

The Australian paralysis tick was
turned into a clock by the creative

Dr. Viv from Bugs & Beads.

Complete with the alpha-gal
molecule engraved into its body and
red clock hands for that extra
Mammalian Meat Allergy significant
touch.

A custom made gift for Dr. Alex
Gofton, a Senior Research Scientist
from CSIRO and speaker at our last

meeting,

The question 1s, will he actually hang
it on his wall???
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