From Python Physiology to Human Weight-Loss
Research

The historical significance of Nature (15 October 1998) and the emerging pTOS
pathway (2026)
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Preserved physical issue: Nature, volume 395, issue 6703, 15 October 1998. Its cover line,  “Snake charms
physiologists, ” refers to Secor and Diamond ’s research, not to a paper with that title.

Overview

Snakes have become valuable models for metabolic research because some species alternate prolonged
fasting with the rapid digestion of meals that are exceptionally large relative to body mass. Pythons can
markedly increase metabolic rate, digestive activity, nutrient transport, and the size and functional capacity of
internal organs after feeding, then return toward a lower-energy fasting state. These reversals offer
researchers an unusually clear opportunity to investigate how vertebrates regulate energy use and respond to
nutrients. [1, 2]

Research published in 2026 has now connected that distinctive biology to a possible direction for obesity
treatment. Scientists studying the blood of recently fed pythons identified para-tyramine-O-sulfate (pTOS), a
metabolite that rose more than 1,000-fold after a meal. In experiments involving mice, administering pTOS
reduced feeding, engaged a hypothalamic signaling pathway, and lowered body weight in a diet-induced
obesity model. Those results are promising, but no human clinical trial has demonstrated that pTOS treatment
produces weight loss in people. [3, 4]

1998: Why juvenile pythons were an extraordinary physiological model

In “A vertebrate model of extreme physiological regulation,” Stephen M. Secor and Jared Diamond examined
the large, reversible physiological responses of juvenile pythons. They contrasted pythons’ infrequent, very
large meals with the comparatively frequent smaller meals typical of mammalian laboratory models. Following
feeding, juvenile pythons exhibit striking changes in whole-animal metabolism, digestive secretion, activation
of enzymes and transporter proteins, and growth of digestive tissues. The authors argued that the magnitude
of these responses made juvenile pythons particularly informative for studying the mechanisms and evolution
of physiological regulation. [1]
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This is the research connected with the snake photograph and “Snake charms physiologists” cover feature in
the 15 October 1998 issue of Nature preserved in the collection. The 1998 research did not test a drug for
weight loss. Instead, it established an important scientific premise: extreme-feeding snakes can reveal
regulatory processes that may be difficult to distinguish when studying animals with less dramatic metabolic
changes. [1, 2]

Further evidence: Metabolism, tissue remodeling, and the heart

Later studies demonstrated that the python response is not confined to the intestine. In a 2011 Science study,
Riquelme and colleagues examined the increase in Burmese python heart mass after feeding. They found
changes in fatty-acid transport and oxidation and identified a combination of fatty acids in python plasma that
promoted physiological cardiac growth when administered to pythons or mice. This work was directed toward
understanding cardiac growth rather than obesity treatment, but it illustrates how feeding-related python
chemistry can uncover biologically active signals with effects in mammals. [5]

Taken together, the 1998 and 2011 findings provided a rationale for looking beyond visible organ changes to
the molecules circulating during digestion. This is a research progression, not evidence that the 1998
investigators predicted the specific pTOS molecule later discovered.

2026: Discovery of a feeding-related gut -brain signal

The 2026 study, “Python metabolomics uncovers a conserved postprandial metabolite and gut-brain feeding
pathway,” analyzed blood plasma from fasting and fed Burmese pythons and also examined ball pythons. The
investigators identified pTOS as a particularly strong post-feeding signal, with circulating concentrations
increasing more than 1,000-fold. The experiments implicated metabolism of the dietary amino acid tyrosine,
gut bacteria, and sulfation pathways in producing the molecule. [3]

Researchers then tested whether pTOS had functional effects. In mice, administered pTOS activated neurons
in the ventromedial hypothalamus, a region involved in energy balance and feeding. The study found that
these neurons were required for its appetite-suppressing effect in the mouse model. In obese male mice
treated repeatedly for 28 days, the investigators reported reduced daily food intake and an approximately 9%
reduction in body weight relative to vehicle-treated controls. The experiment did not show a corresponding rise
in energy expenditure or movement. [3, 4]

The finding is especially interesting because it points to a potential mechanism that differs from several familiar
features of GLP-1-based weight-loss therapies. The original study and the Stanford Medicine report indicate
that pTOS did not act through the measured established appetite hormones or by slowing gastric emptying in
the tested models. This does not establish that a future pTOS-based medicine would be safer, more effective,
or otherwise superior to existing drugs. [3, 4]

What has been found in humans, and what remains unknown

The 2026 investigators also detected pTOS in human blood and observed modest increases following meals in
existing human metabolomics datasets. These observational human measurements support the idea that the
molecule is present across species. They do not establish whether pTOS regulates human appetite in the
same way, whether a higher dose would be safe, or whether it can cause clinically meaningful weight loss in
people. [3, 4]

As of October 2026, the evidence is best described as discovery and preclinical/translational research. Further
work would need to establish pharmacology, appropriate dosing, duration of effect, adverse effects,
reproducibility across animals and sexes, and ultimately safety and efficacy in controlled human trials. pTOS
should not be described as an available or clinically proven obesity medication.
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Why the historical Nature issue matters

The connection between the preserved 1998 Nature issue and the 2026 Nature Metabolism study illustrates
why historical scientific publications deserve preservation. The 1998 work identified the python as a powerful
model of physiological regulation. Subsequent research expanded understanding of post-feeding organ
remodeling and circulating signals. More than a quarter-century later, researchers used modern metabolomics
and neural experiments to identify a specific molecule associated with feeding and weight regulation. [1, 3, 5]

The early work and the new study answer different questions; the newer study is not a direct clinical application
of the 1998 experiment. Nevertheless, the progression demonstrates how a basic biological question about an
unusual animal can stimulate investigations with broader medical relevance. Preserving the original issue
retains the context in which that scientific possibility was introduced to readers.

Evidence boundaries at a glance

Established by published research Not established

Python digestive physiology changes dramatically That the 1998 study was a human weight-loss trial.
after large meals. [1]

Fed pythons exhibit an unusually large pTOS That pTOS causes weight loss in humans.

increase. [3]

Injected pTOS reduced feeding and relative body That pTOS has proven long-term safety or efficacy in
weight in obese male mice. [3] patients.

pTOS is detectable in humans and may rise after That human meal-associated pTOS changes explain
meals. [3] satiety or obesity.
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