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L oo : UL T
SkcTpeHHoe coobuleHne Poccuiickoii unabetunyeckoin Mazetol (PLOIN) n Poccuiickoro

XypHana aHAoKpuHonoruun, agnabetonorum n metabonmsma...

Hoktop Mapk BpayH n konnerun n3 YuyebHo-Viccnenosarensckoro MiHctntyta KnmHuku
KnueneHga, a TakXxe nx Hay4Hble NpeawecTBEHHUKW, NPOAEMOHCTPUPOBAN, 4TO UMeeTCs
CTaTUCTMYECKN LOCTOBEPHAS B3aMMOCBSA3b MeXay NpoayKunen TpumetTnnammHa okcnaa
(TMAOQ) bakTepnsmMm KUWEYHKKA YENOBEKA U PA3BUTMEM OXUPEHNS,

WHCY TMHOPE3NCTEHTHOCTW, METAOONMYECKOr0 CUHAPOMA, caxapHoro avabera 2 tuna,
cepaeyHo-cocyancToiMmn 3abonesaHmamun. BHumaHme nccneposartenei cookycrMpoBanoch Ha
BO3MOXHOCTSIX TepaneBTudeckoin 6nokanbl epmeHta ®nasnH Copepxatei
MoHookcureHasbl — 3 (FMO-3) , npespawatowern TMAO B akTuBHYI0 doopMy. NepBble
pe3ynbTaTtbl NeKapCTBEHHOM 6nokanbl PepMeHTa Ha 3KCMEePUMEHTasbHbBIX XMBOTHbIX
nokasanm BO3MOXHOCTb 3aWMTbl 3TUX XMBOTHbIX OT Pa3BUTUS METAB0ONNYECKOro CMHAPOMA U
ero cMepTenbHbIX NocneacTsnin. HoBbIM B3rnag Ha cuHapom PuBeHa no3BoNuT He TONbKO
paspaboTaTb HOBble NekapcTBa, HO 1 Bonee ueneHanpaBneHHo NnoabupaTtb ANeTbl ANS NNLL C
MOBbIWEHHbLIM BECOM, OXMPEHNEM, CaxapHbiM AnabeTom 2 Tnna nyTeM akTUBHOMO B/IMSHWS Ha
cocTaB MUKPOBMOTbI (MUKPOOPraHn3MoB Tena Yyenoseka). O npuHUMNax cocTaBneHUs Takux
oveT un o umx coctase POl coobwmt B 6nmxariwee Bpems.

Ccbinka Ha nepBoucToyHKK - XxypHan Cell Reports:

09.07.2017 Pathway to obesity: Study links TMAO-producing gut bacteria to obesity risk
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The way bacteria in our gut metabolise the foods we eat could have a strong impact on obesity
risk, while blocking certain pathways could lead to prevention, say researchers. The study,
published in Cell Reports, suggests a biological link between TMAO-producing gut bacteria and
obesity — adding that altering gut bacteria pathways to block production could stimulate fat
tissue to prevent obesity.

Led by Dr Mark Brown from Cleveland Clinic's Lerner Research Institute, the scientists showed
that blocking a specific intestinal microbial pathway involving trimethylamine oxide (TMAO) can
prevent obesity and insulin resistance, as well as cause fat tissue to become more metabolically
active.

Previous research involving study co-author Dr Stanley Hazen showed that high levels of
TMAO, which are produced by gut bacteria during the digestion of the nutrients choline, lecithin
and carnitine, are associated with a higher risk of severe cardiovascular events, such as heart
attack and stroke.

"Obesity, diabetes and cardiovascular disease are strongly linked,”said Brown. “While the
microbiome has been shown to affect cardiovascular disease, there is as yet no concrete
evidence of precisely how gut bacteria influence obesity.”

"These findings shed light on a possible way to manipulate the microbiome with therapeutics to
combat our obesity and diabetes epidemic,” he added. Study details The team focused on a
host enzyme called flavin-containing monooxygenase 3(FMOS), which converts TMAO into its
active form.

They discovered that mice that had a missing or deactivated FMO3 gene were protected from
obesity, even when fed a high-fat, high-calorie diet. Furthermore, the FMO3-negative mice
showed higher expression of genes associated with beige or brown fat cells, which are more
metabolically active than white fat cells.

Observations in mice were then confirmed in work that looked at 435 patients, which showed
that high levels of TMAOQO are associated with higher incidence of Type 2 diabetes.
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“Complimentary mouse and human studies indicate a negative regulatory role for FMO3 in the
beiging of white adipose tissue,”wrote the team. “Collectively, our studies reveal a link between
the TMAO-producing enzyme FMOS3 and obesity and the beiging of white adipose tissue.”

Given the ‘numerous strong associations’ of the gut microbe and the TMAO pathway with
human disease, Hazen noted that the work has ‘broad implications’ for the development of new
microbiome focused therapies which target and modulate the metabolism of our own gut
bacteria.

However, he noted that further work is needed to better understand the entire pathway and the
links between TMA, FMO3, TMAO and human health.

*Hazen is an inventor of a test for TMAOQ that was licensed to the spin-off company Cleveland
HeartLab, Inc., a Cleveland Clinic. As a result, Hazen and Cleveland Clinic would benefit
financially from sales of the test.

Source: Cell Reports Volume 19, Issue 12, Pages 2451-2461, June 2017, doi:
10.1016/j.celrep.2017.05.077 “The TMAO-Producing Enzyme Flavin-Containing
Monooxygenase 3 Regulates Obesity and the Beiging of White Adipose Tissue” Authors:
Rebecca C. Schugar, et al
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