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« After ‘The Biggest Loser,’ Their
odies Fought to Regain Weight .,

Contestants lost hundreds of pounds during Season 8, aine thek\
back. A study of their struggles helps explain why s peoplq fail to

keep off the weight they lose.




Biggest Losers Fight a Slower Metabolism

A study of contestants from “The Biggest Loser” found their metabolisms slowed during and after the competition,
making it difficult to maintain weight loss.

REGAINING LOST WEIGHT

13 of the 14 contestants studied regained GAINED
weight in the six years after the --- 50 Ibs.
competition. Four contestants are heavier

now than before the competition.

0
Erinn Egbert is the only
contestant who weighs less
today than six years ago.
y y g . 50
Rudy Pauls regained 80 -+ 100
percent of his lost weight,
then had surgery to
reduce the size of his . 150
stomach.
-+ 200
Danny Cahill lost 239 pounds
| and won the competition, but LOST
has regained over 100 =+ 250 Ibs.
i pounds. "
“The Biggest Loser” Six years
Season 8 (2009) later

Adapted by NYT from Fothergill et al, Obesity 2016, and participants’ interview



The identity of the signal encoded by the ob gene:
LEPTIN, conserved in mice and humans
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-Breakthrough Award 2020 i

C57BL/6J ob/ob

Zhang, et al, Friedman JM
Positional cloning of the mouse obese gene and its human homologue. Nature 1994



Recombinant leptin therapy reverses congenital leptin deficiency

3yo, 40 Kg
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Montague CT, Farooqi IS, et al, O'Rahilly S. Congenital leptin deficiency is associated with severe early-onset
obesity in humans. Nature. 1997

Farooqi et al O'Rahilly S. Effects of recombinant leptin therapy in a child with congenital leptin deficiency,
NEJM .1999



Body weight homeostasis
The neuroendocrine loop of leptin action

Decreased
food intake

Increased
food intake

Increased A
body weight  Adipose tissue

Friedman JM Nature 2006



The weight loss effect of leptin action is not solely mediated
by suppression of food intake

Ob/ob mice that are Pair-fed
To leptin-treated ob/ob mice
Do not loose weight to the same
extent

ob/ob

Levin N, Nelson C, Gurney A, Vandlen R, de Sauvage F.. PNAS U S A. 1996



jo)

Science

Zeng, et al,
Domingos
Cell, 2015
Bundles of nerves (red) that surround some fat cells (green) are key to fat breakdown—
and weight loss.
: R —
A closer look at the nerves that slim down your fat — e

cells

A Sympathetic View on Fat by Leptin

Luis Varela' and Tamas L. Horvath'*

=4 AUTONOMIC NERVOUS SYSTEM

Zapping fat in WAT

TProgram in Integrative Cell Signalling and Neurobiology of Metabolism, Section of Comparative Medicine, Yale University School of
Medicine, New Haven, CT 065!




The Neuroendocrine Loop of Leptin action
Beyond appetite regulation

— Sympathetic Ganglia
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Zeng, Pirzgalska et al Domingos, Cell, 2015. "buming" fat Pereira, et Al Domingos, Nature Comm, 2017




Sympathetic Neuropeptide Y protects from obesity by
sustaining thermogenic adipocytes.

Thermogenic
Domingos, Nature 2024 progenitors adipocyte

Zhu, et al,



The Neuroendocrine Loop of Leptin

Sympathetic ganglia
& axons

Efferent axis

Sympathetic

Brain @homeostasis WAT & BAT

“Burning” fat

Zeng, Pirzgalska et al Domingos, Cell, 2015
Pereira, et Al Domingos, Nature Comm, 2017



The Neuroendocrine Loop of Leptin

o, 5 Efferent axis

Obesity o
Sympathetic
Brain @ disequilibrium WAT & BAT
not
“Burning” fat

Martinez, et al Domingos, Neuron 2022



Sympathetic associated macrophages
(SAlVs)

Pirzgalska et al Domingos , Nature Medicine, 2017 Cx3cr1GFP/+ TH



SAMs

contribute to

Obesity

By importing
And

metabolizing

norepinephrine

Pirzgalska et al Domingos , Nature Medicine, 2017



If SAMs ANCEL Does

Mop up norepinephrine
Norepinephrine Influence the

On top of neurons?

the neurons
Then...




Adrb2 agonists burn fat via

sympathetic neurons - &,\
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https://www.biorxiv.org/content/10.1101/2025.06.13.659468v1



SAMs keep the noradrenergic autocrine positive
feedback under control

Adrb?2
+

amplification

Efferent axis

Sympathetic

Brain



Macrophages dispose of norepinephrine, weakening
the efferent arm in the neuroendocrine loop of

Efferent axis

Sympathetic

Brain

WAT & BAT

What keeps
SAMs away?

Pirzgalska et al Domingos , Nature Medicine, 2017
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SPCs integrate with its sympathetic outflow
to protect against obesity

Yk

Adipocyte

Leptin
LepR o,
N
ADRB2
t !k 0
\" NE
SNS Axons
SAMs —-

Under review

bioRxiv 2024.05.18.594804-2024.05.18.594804 (2024). doi:10.1101/2024.05.18.594804



https://www.zotero.org/google-docs/?OKxeFW

SPCs integrate with its sympathetic outflow
to protect against obesity

Rescue homeostasis Brain WAT & BAT

Or v
Adrb2 agonism (Clen)

unpublished



¢ Immunity Brown Adipose Tissue
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Haberman et al Domingos Immunity, 2023



Decreasing human body temperature in the United States
since the Industrial Revolution

white black
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Time period of the measuremement = 1860-1940 - 1971-1975 ~ 2007-2017 Protsiv M, Elife. 2020
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