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FISIOLOGIA DEL BRUNO

£

ost tissues

Mito Inner
| Membrane

Mito Matrix

NADH FADH, ADP = = = ATP




Respiratory Chain

Mito Inner

- -
Membrane CI c

. )

i
= . e_
Vito Matrix o

NADH FADH:
* -

Adrenergic

Iy It S Fa aCId [T T T \I
stimulation Lt ¥

p

ost tissues

( Mito Inner
k Membrane

Mito Matrix

NADH FADH, ADP = = = ATP

Cinti S
Obesity, T2 diabetes
and the Adipose Organ
Springer 2018




DEFINIZIONE DI ORGANO

STRUTTURA DISSECABILE,
FORMATA DA ALMENO
DUE TESSUTI DIVERSI
RESPONSABILI DI FUNZIONI DIVERSE
E COORDINATE CHE
CONVERGONO PER RAGGIUNGERE
UN SINGOLO RUOLO FINALISTICO
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The Adipose Organ Is a Unitary Structure in Mice and Humans
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ACCLIMATATI AL CALDO: ACCLIMATATI AL FREDDO:
12% (B6) vs 53 % (SV129) 45% (B6) vs 60% (SV129)
P < 0.007 p<0.03
ADIPOCITI UCP1+ ADIPOCITI UCP1+
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Total adipocytesnumber (x10°)

PRONO OBESITA RESISTENTE OBESITA’

Vitali et al J Lip Res 2012
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		18.1857950303		16.7935295914		115.1645236332		3.714		2.58		19.3

		73.6289853794		18.8557261363		68.9124267502		5.16		1.843		8.8
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num tot OA B6-SV UCP pos

		B6

				n°ML (da trasformare in 10 alla -6+ convers volume da ml a microlitri)																																						28°C										6°C

				28°C										6°C																				x 10 -6						animal number		ML		num MLUCP1 +		UL 28°C		Ul+ML		ML UCP1-		ML		num MLUCP1 +		UL 6°C		Ul+ML		ML UCP1-

		sottocutaneo anteriore		Cervicale superf		num ML		% ML UCP1 +		num MLUCP1 +				num ML		% ML UCP1 +		num MLUCP1 +												28°C		6°C		28°C		6°C				2		25.3078490932		12.6983374651		170.1779492015		195.4857982947		12.6095116281		103.4430936004		86.3336904369		43.6679069325		147.1110005329		17.1094031635

				2		619.9390620214		0		0		2		13247.9435704226		99		13115.4641347184								num MLUCP1 +		2		12698.3374651371		86333.6904368806		12.6983374651		86.3336904369		P=0.008		3		23.6296986727		10.9243203125		142.4801884446		166.1098871173		12.7053783602		107.1954293534		85.6551626198		72.5168561755		179.712285529		21.5402667337

				3		4041.3065965165		20		808.2613193033		3		6688.4448463685		99		6621.5603979048								B6		3		10924.3203125044		85655.1626197693		10.9243203125		85.6551626198				4		54.4502861378		28.1590293494		103.4923747445		157.9426608823		26.2912567884		101.4910326378		78.0685251805		80.0424741264		181.5335067642		23.4225074572

				4		873.5669256271		50		436.7834628135		4		7087.5800959384		85		6024.4430815477										4		28159.0293493786		78068.5251805164		28.1590293494		78.0685251805				5		37.9351392046		23.7472373741		103.4311058785		141.3662450831		14.1879018306		83.3120048905		63.91803141		54.884361625		138.1963665155		19.3939734805

				5		3846.3867648044		100		3846.3867648044		5		9070.0980405114		80		7256.0784324092										5		23747.2373740696		63918.0314099832		23.7472373741		63.91803141				6		33.57365		15.4000506504		56.2409998971		89.8146498971		18.1735993496		66.981997096		54.1695172498		93.4505348917		160.4325319878		12.8124798462

				6		4636.7046327298		97		4497.6034937479		6		3040.5939570121		75		2280.4454677591										6		15400.0506503948		54169.5172497939		15.4000506504		54.1695172498				media		34.9793246217		18.1857950303		115.1645236332		150.1438482549		16.7935295914		92.4847115156		73.6289853794		68.9124267502		161.3971382659		18.8557261363

				cervicale profondo																														3.324           6.319				SEM		sem				3.714		19.3				2.58				5.16		8.8				1.843

				2		731.7282575093		60		439.0369545056		2		3488.9814320062		100		3488.9814320062																						P=														0.0022		0.05				n.s.

				3		3112.9391476765		5		155.6469573838		3		20583.2826648103		80		16466.6261318483																						%ML UCP1 su num tot ML		51.9901262446										79.612061467

																																								%ML UCP1 su num tot adipociti		12.1122478488										45.6197589192

				4		2458.0531042548		100		2458.0531042548		4		4619.4033221189		100		4619.4033221189																								28°C										6°C

				5		1822.6125724379		100		1822.6125724379		5		2541.9655955622		100		2541.9655955622										x 10 -6												animal number		ML		ML UCP1 +		UL		Ul+ML		ML UCP1-		ML		ML UCP1 +		UL		Ul+ML		ML UCP1-

				6		1752.274260374		98		1717.2287751665		6		1682.3952190473		100		1682.3952190473										28°C		6°C

				IBAT																				num MLUCP1 +		1		111.7172		118.02296										2		126.74		111.7172		80.20264		209.285477		15.0228		147.216462		118.02296		38.047659		185.264121		29.193502

				2		5264.9584486175		90		4738.4626037558		2		10198.2651149931		90		9178.4386034938						SV129		2		109.2633		83.089242										3		119.081586		109.2633		69.735741		188.817327		9.818286		106.290974		83.089242		23.634476		129.92545		23.201732

				3		2720.8769756001		90		2448.7892780401		3		27219.567686057		98		26675.1763323358								3		72.4213		130.72621										4		82.457554		72.4213		74.522258		156.979812		10.036254		175.982993		130.72621		35.113961		211.096954		45.256783

				4		17155.0872191088		90		15439.5784971979		4		25315.1734477198		95		24049.4147753338								4		80.5331		115.042422										5		89.930895		80.5331		56.069408		146.000303		9.397795		152.664418		115.042422		41.572483		194.236901		37.621996

				5		5735.4322285625		90		5161.8890057063		5		16396.4241515752		95		15576.6029439964								5		87.70042		117.126231										6		103.359306		87.70042		74.008979		177.368285		15.658886		155.275569		117.126231		60.321331		215.5969		38.149338

				6		6389.8322776537		80		5111.865822123		6		13848.932535873		95		13156.4859090793																						media		104.3138682		92.327064		70.9078052		175.6902408		11.9868042		147.4860832		112.801413		39.737982		187.2240652		34.6846702

				ascello toracico dx+sx																																				sem				7.809		4.06				1.37				7.922		5.96				3.83

				2		2767.5700398335		10		276.7570039834		2		29509.5393151709		90		26558.5853836538																						P=														0.055 not quite sign		0.015				0.007

				3		3112.9391476765		5		155.6469573838		3		20583.2826648103		80		16466.6261318483																						%ML UCP1 su num tot ML		88.5089064313										76.4827504755

				4		4123.5093972231		20		824.7018794446		4		8116.1437873094		80		6492.9150298475																						%ML UCP1 su num tot adipociti		52.5510486977										60.2494197952

				5		2362.8438462784		40		945.1375385114		5		3550.4304038464		80		2840.3443230771

				6		2864.2205831045		40		1145.6882332418		6		19509.1459040589		90		17558.231313653																						SV																		B6

				sottoscapolare dx+sx

				2		747.0503814648		0		0		2		9233.8319619448		100		9233.8319619448

				3		3022.2314564531		30		906.6694369359		3		16539.65897383		100		16539.65897383

				4		6990.5681080614		100		6990.5681080614		4		20427.6241606022		100		20427.6241606022

				5		9654.1092261033		100		9654.1092261033		5		11583.1903923759		100		11583.1903923759

				6		4032.6538980721		10		403.2653898072		6		8344.2063684252		100		8344.2063684252

		sottocutaneo posteriore		glut dx+sx

				2		0		0		0		2		0		0		0

				3		0		0		0		3		0		0		0

				4		0		0		0		4		0		0		0

				5		0		0		0		5		0		0		0

				6		0		0		0		6		0		0		0

				inguinale  dx+sx

				2		0		0		0		2		2883.7489401334		50		1441.8744700667

				3		0		0		0		3		674.0232631263		40		269.6093052505

				4		511.3857194151		0		0		4		3948.733442008		50		1974.366721004

				5		359.5140809877		0		0		5		2082.3598685733		60		1249.415921144

				6		971.1297811034		0		0		6		3611.8062640153		70		2528.2643848108

		mediastinico

				2		5.50		10		0.5498284929		2		6.03		99		5.9733226292

				3		5.73		90		5.1566169042		3		8.80		100		8.803097795

				4		17.48		90		15.7286713384		4		9.56		99		9.4625845895

				5		9.52		90		8.5690883179		5		5.85		99		5.7949554758

				6		9.40		60		5.6410683703		6		5.18		90		4.6598872165

		mesenterico

				2		0.00		0		0		2		1.05		0		0

				3		0.00		0		0		3		0.71		0		0

				4		0.32		0		0		4		1.32		0		0

				5		1.00		0		0		5		2.51		0		0

				6		2.00		0		0		6		0.58		0		0

		rp

				2		1.67		0		0		2		0.15		0		0

				3		2.36		0		0		3		0.80		0		0

				4		2.97		0		0		4		0.42		0		0

				5		1.56		0		0		5		0.15		0		0

				6		2.18		0		0		6		0.07		0		0

		addomino-pelvico		inter-renale

				2		3651.2495381301		30		1095.374861439		2		7332.7159932354		95		6966.0801935736

				3		1822.7508664152		5		91.1375433208		3		4749.3303760046		95		4511.8638572044

				4		2899.9672625243		50		1449.9836312621		4		7670.1931562348		95		7286.6834984231

				5		3078.0442375846		75		2308.5331781885		5		13626.459250305		95		12945.1362877898

				6		3100.5233894525		40		1240.209355781		6		8640.7000176197		95		8208.6650167387

				PO-perirenale dx+sx

				2		132.0768692734		0		0		2		114.4247036221		0		0

				3		0		0		0		3		12.8034059136		0		0

				4		0		0		0		4		248.8081043632		0		0

				5		0		0		0		5		584.1157132309		0		0

				6		0		0		0		6		252.5263726572		0		0

				parametriale dx+sx

				2		6471.7433820637		95		6148.1562129605		2		15826.6997958623		98		15510.1657999451

				3		493.2319423746		0		0		3		9745.4622813366		95		9258.1891672698

				4		1087.2639900115		50		543.6319950058		4		7028.000603521		90		6325.2005431689

				5		113.9527285217		0		0		5		10962.5818040426		85		9318.1945334362

				6		1826.4978745102		70		1278.5485121572		6		1549.0993262518		0		0

				perivescicale dx+sx

				2		349.2512396809		0		0		2		1390.4918914151		60		834.2951348491

				3		60.7690861725		0		0		3		165.3187288202		0		0

				4		558.2746885028		0		0		4		1431.6857731349		60		859.011463881

				5		444.3739325679		0		0		5		1503.2700617917		40		601.3080247167

				6		345.4908575286		0		0		6		676.9394717735		60		406.1636830641
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				B6												SV

				28°C						6°C						28°C						6°C																		num cellule

		animal number		ML 28°C		UL 28°C		Ul+ML		ML 6°C		UL 6°C		Ul+ML		ML		UL		Ul+ML		ML		UL		Ul+ML

		2		25.3078490932		170.1779492015		195.4857982947		103.4430936004		43.6679069325		147.1110005329		129.082837		80.20264		209.285477		147.216462		38.047659		185.264121

		3		23.6296986727		142.4801884446		166.1098871173		107.1954293534		72.5168561755		179.712285529		119.081586		69.735741		188.817327		106.290974		23.634476		129.92545

		4		54.4502861378		103.4923747445		157.9426608823		101.4910326378		80.0424741264		181.5335067642		82.457554		74.522258		156.979812		175.982993		35.113961		211.096954

		5		37.9351392046		103.4311058785		141.3662450831		83.3120048905		54.884361625		138.1963665155		89.930895		56.069408		146.000303		152.664418		41.572483		194.236901

		6		33.57365		56.2409998971		89.8146498971		66.981997096		93.4505348917		160.4325319878		103.359306		74.008979		177.368285		155.275569		60.321331		215.5969

				34.9793246217		115.1645236332		150.1438482549		92.4847115156		68.9124267502		161.3971382659		104.7824356		70.9078052		175.6902408		147.4860832		39.737982		187.2240652

				ML UCP1+		ML UCP1-		UL

																		ML		ml posit ucp1		ml neg ucp1		ul		num cell OA

		28°C		ml posit ucp1		ml neg ucp1		ul		num cell OA								28°C

		sottocutaneo anteriore		11.5005095502		8.3279551915		55.8755541064		19.8284647417								sottocutaneo anteriore		72.42		2.25		15.64

		sottocutaneo inferiore		0.3684059163		0		13.6769897215										sottocutaneo inferiore		0		0.96		19.21

		mediastinico		7.8211451828		0.2087780028		5.4529379502										mediastinico		4.67		0.1		0.15

		mesenterico		0		0.6625360818		11.5165138488										mesenterico		0		0.66		9.48

		retroperitoneale		0		0		1.960886656										retroperitoneale						4.1

		addomino-pelvico		0.757816574		4.529275803		26.5660960003										addomino-pelvico		12.28		8.85		22.32				reale manca rp

				20.4478772233		13.7285450791		115.0489782832		149.2254005857										89.37		12.82		70.9		173.09		175.6902408

		SEM		2.03		1.4		8.1												9.8		1.6		3.5

		num tot ml		34.1764223025														num tot ml		102.19												50.8679364278

		%ML UCP1 su num tot ML		59.8303621203														%ML UCP1		87.4547411684

		6°C																6°C

		sottocutaneo anteriore		53.9142606523		5.5150390085		24.8660870527										sottocutaneo anteriore		73.95		11.05		8.66

		sottocutaneo inferiore		0		2.6401343556		16.151256504										sottocutaneo inferiore		5.6		3.68		15.7

		mediastinico		6.6680693818		3.1379150032		0.56190262										mediastinico		8.84		0.172		0

		mesenterico		0		1.512137204		9.9995482335										mesenterico		0.42		10.08		2.76

		retroperitoneale		0		0.3948305441		2.0216938819										retroperitoneale

		addomino-pelvico		7.3313115436		11.3710138227		15.3119384581										addomino-pelvico		26.64		6.23		9.39

				67.9136415776		24.571069938		68.9124267502		161.3971382659										115.45		31.212		36.51		183.172		187.2240652

		SEM		8.63		1.6		3.7												13.4		2.16		2.7

		num tot ml		92.4847115156

		%ML UCP1		73.4322900128														num tot ml		146.662

																		%ML UCP1		78.7184137677

				ML		%UCP1+		%UCP1-		%UCP1+ tutto l OA

				28°C

				sottocutaneo anteriore		58		42

				sottocutaneo inferiore		0		100

				mediastinico		68		32

				mesenterico		0		100

				retroperitoneale		0		100

				addomino-pelvico		14.3333333333		85.6666666667		23.3888888889

				6°C

				sottocutaneo anteriore		90.72		9.28

				sottocutaneo inferiore		0		100

				mediastinico		97.4		2.6

				mesenterico		0		100

				retroperitoneale		0		100

				addomino-pelvico		39.2		60.8		37.8866666667
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Grafico3

		92.327064		11.9868042		70.9078052		7.809		1.37		4.06

		112.801413		34.6846702		39.737982		7.922		3.83		5.96



ML UCP1 +

ML UCP1-

UL



num tot OA B6-SV UCP pos

		B6

				n°ML (da trasformare in 10 alla -6+ convers volume da ml a microlitri)																																						28°C										6°C

				28°C										6°C																				x 10 -6						animal number		ML		num MLUCP1 +		UL 28°C		Ul+ML		ML UCP1-		ML		num MLUCP1 +		UL 6°C		Ul+ML		ML UCP1-

		sottocutaneo anteriore		Cervicale superf		num ML		% ML UCP1 +		num MLUCP1 +				num ML		% ML UCP1 +		num MLUCP1 +												28°C		6°C		28°C		6°C				2		25.3078490932		12.6983374651		170.1779492015		195.4857982947		12.6095116281		103.4430936004		86.3336904369		43.6679069325		147.1110005329		17.1094031635

				2		619.9390620214		0		0		2		13247.9435704226		99		13115.4641347184								num MLUCP1 +		2		12698.3374651371		86333.6904368806		12.6983374651		86.3336904369		P=0.008		3		23.6296986727		10.9243203125		142.4801884446		166.1098871173		12.7053783602		107.1954293534		85.6551626198		72.5168561755		179.712285529		21.5402667337

				3		4041.3065965165		20		808.2613193033		3		6688.4448463685		99		6621.5603979048								B6		3		10924.3203125044		85655.1626197693		10.9243203125		85.6551626198				4		54.4502861378		28.1590293494		103.4923747445		157.9426608823		26.2912567884		101.4910326378		78.0685251805		80.0424741264		181.5335067642		23.4225074572

				4		873.5669256271		50		436.7834628135		4		7087.5800959384		85		6024.4430815477										4		28159.0293493786		78068.5251805164		28.1590293494		78.0685251805				5		37.9351392046		23.7472373741		103.4311058785		141.3662450831		14.1879018306		83.3120048905		63.91803141		54.884361625		138.1963665155		19.3939734805

				5		3846.3867648044		100		3846.3867648044		5		9070.0980405114		80		7256.0784324092										5		23747.2373740696		63918.0314099832		23.7472373741		63.91803141				6		33.57365		15.4000506504		56.2409998971		89.8146498971		18.1735993496		66.981997096		54.1695172498		93.4505348917		160.4325319878		12.8124798462

				6		4636.7046327298		97		4497.6034937479		6		3040.5939570121		75		2280.4454677591										6		15400.0506503948		54169.5172497939		15.4000506504		54.1695172498				media		34.9793246217		18.1857950303		115.1645236332		150.1438482549		16.7935295914		92.4847115156		73.6289853794		68.9124267502		161.3971382659		18.8557261363

				cervicale profondo																														3.324           6.319				SEM		sem				3.714		19.3				2.58				5.16		8.8				1.843

				2		731.7282575093		60		439.0369545056		2		3488.9814320062		100		3488.9814320062																						P=														0.0022		0.05				n.s.

				3		3112.9391476765		5		155.6469573838		3		20583.2826648103		80		16466.6261318483																						%ML UCP1 su num tot ML		51.9901262446										79.612061467

																																								%ML UCP1 su num tot adipociti		12.1122478488										45.6197589192

				4		2458.0531042548		100		2458.0531042548		4		4619.4033221189		100		4619.4033221189																								28°C										6°C

				5		1822.6125724379		100		1822.6125724379		5		2541.9655955622		100		2541.9655955622										x 10 -6												animal number		ML		ML UCP1 +		UL		Ul+ML		ML UCP1-		ML		ML UCP1 +		UL		Ul+ML		ML UCP1-

				6		1752.274260374		98		1717.2287751665		6		1682.3952190473		100		1682.3952190473										28°C		6°C

				IBAT																				num MLUCP1 +		1		111.7172		118.02296										2		126.74		111.7172		80.20264		209.285477		15.0228		147.216462		118.02296		38.047659		185.264121		29.193502

				2		5264.9584486175		90		4738.4626037558		2		10198.2651149931		90		9178.4386034938						SV129		2		109.2633		83.089242										3		119.081586		109.2633		69.735741		188.817327		9.818286		106.290974		83.089242		23.634476		129.92545		23.201732

				3		2720.8769756001		90		2448.7892780401		3		27219.567686057		98		26675.1763323358								3		72.4213		130.72621										4		82.457554		72.4213		74.522258		156.979812		10.036254		175.982993		130.72621		35.113961		211.096954		45.256783

				4		17155.0872191088		90		15439.5784971979		4		25315.1734477198		95		24049.4147753338								4		80.5331		115.042422										5		89.930895		80.5331		56.069408		146.000303		9.397795		152.664418		115.042422		41.572483		194.236901		37.621996

				5		5735.4322285625		90		5161.8890057063		5		16396.4241515752		95		15576.6029439964								5		87.70042		117.126231										6		103.359306		87.70042		74.008979		177.368285		15.658886		155.275569		117.126231		60.321331		215.5969		38.149338

				6		6389.8322776537		80		5111.865822123		6		13848.932535873		95		13156.4859090793																						media		104.3138682		92.327064		70.9078052		175.6902408		11.9868042		147.4860832		112.801413		39.737982		187.2240652		34.6846702

				ascello toracico dx+sx																																				sem				7.809		4.06				1.37				7.922		5.96				3.83

				2		2767.5700398335		10		276.7570039834		2		29509.5393151709		90		26558.5853836538																						P=														0.055 not quite sign		0.015				0.007

				3		3112.9391476765		5		155.6469573838		3		20583.2826648103		80		16466.6261318483																						%ML UCP1 su num tot ML		88.5089064313										76.4827504755

				4		4123.5093972231		20		824.7018794446		4		8116.1437873094		80		6492.9150298475																						%ML UCP1 su num tot adipociti		52.5510486977										60.2494197952

				5		2362.8438462784		40		945.1375385114		5		3550.4304038464		80		2840.3443230771

				6		2864.2205831045		40		1145.6882332418		6		19509.1459040589		90		17558.231313653																						SV																		B6

				sottoscapolare dx+sx

				2		747.0503814648		0		0		2		9233.8319619448		100		9233.8319619448

				3		3022.2314564531		30		906.6694369359		3		16539.65897383		100		16539.65897383

				4		6990.5681080614		100		6990.5681080614		4		20427.6241606022		100		20427.6241606022

				5		9654.1092261033		100		9654.1092261033		5		11583.1903923759		100		11583.1903923759

				6		4032.6538980721		10		403.2653898072		6		8344.2063684252		100		8344.2063684252

		sottocutaneo posteriore		glut dx+sx

				2		0		0		0		2		0		0		0

				3		0		0		0		3		0		0		0

				4		0		0		0		4		0		0		0

				5		0		0		0		5		0		0		0

				6		0		0		0		6		0		0		0

				inguinale  dx+sx

				2		0		0		0		2		2883.7489401334		50		1441.8744700667

				3		0		0		0		3		674.0232631263		40		269.6093052505

				4		511.3857194151		0		0		4		3948.733442008		50		1974.366721004

				5		359.5140809877		0		0		5		2082.3598685733		60		1249.415921144

				6		971.1297811034		0		0		6		3611.8062640153		70		2528.2643848108

		mediastinico

				2		5.50		10		0.5498284929		2		6.03		99		5.9733226292

				3		5.73		90		5.1566169042		3		8.80		100		8.803097795

				4		17.48		90		15.7286713384		4		9.56		99		9.4625845895

				5		9.52		90		8.5690883179		5		5.85		99		5.7949554758

				6		9.40		60		5.6410683703		6		5.18		90		4.6598872165

		mesenterico

				2		0.00		0		0		2		1.05		0		0

				3		0.00		0		0		3		0.71		0		0

				4		0.32		0		0		4		1.32		0		0

				5		1.00		0		0		5		2.51		0		0

				6		2.00		0		0		6		0.58		0		0

		rp

				2		1.67		0		0		2		0.15		0		0

				3		2.36		0		0		3		0.80		0		0

				4		2.97		0		0		4		0.42		0		0

				5		1.56		0		0		5		0.15		0		0

				6		2.18		0		0		6		0.07		0		0

		addomino-pelvico		inter-renale

				2		3651.2495381301		30		1095.374861439		2		7332.7159932354		95		6966.0801935736

				3		1822.7508664152		5		91.1375433208		3		4749.3303760046		95		4511.8638572044

				4		2899.9672625243		50		1449.9836312621		4		7670.1931562348		95		7286.6834984231

				5		3078.0442375846		75		2308.5331781885		5		13626.459250305		95		12945.1362877898

				6		3100.5233894525		40		1240.209355781		6		8640.7000176197		95		8208.6650167387

				PO-perirenale dx+sx

				2		132.0768692734		0		0		2		114.4247036221		0		0

				3		0		0		0		3		12.8034059136		0		0

				4		0		0		0		4		248.8081043632		0		0

				5		0		0		0		5		584.1157132309		0		0

				6		0		0		0		6		252.5263726572		0		0

				parametriale dx+sx

				2		6471.7433820637		95		6148.1562129605		2		15826.6997958623		98		15510.1657999451

				3		493.2319423746		0		0		3		9745.4622813366		95		9258.1891672698

				4		1087.2639900115		50		543.6319950058		4		7028.000603521		90		6325.2005431689

				5		113.9527285217		0		0		5		10962.5818040426		85		9318.1945334362

				6		1826.4978745102		70		1278.5485121572		6		1549.0993262518		0		0

				perivescicale dx+sx

				2		349.2512396809		0		0		2		1390.4918914151		60		834.2951348491

				3		60.7690861725		0		0		3		165.3187288202		0		0

				4		558.2746885028		0		0		4		1431.6857731349		60		859.011463881

				5		444.3739325679		0		0		5		1503.2700617917		40		601.3080247167

				6		345.4908575286		0		0		6		676.9394717735		60		406.1636830641
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				B6												SV

				28°C						6°C						28°C						6°C																		num cellule

		animal number		ML 28°C		UL 28°C		Ul+ML		ML 6°C		UL 6°C		Ul+ML		ML		UL		Ul+ML		ML		UL		Ul+ML

		2		25.3078490932		170.1779492015		195.4857982947		103.4430936004		43.6679069325		147.1110005329		129.082837		80.20264		209.285477		147.216462		38.047659		185.264121

		3		23.6296986727		142.4801884446		166.1098871173		107.1954293534		72.5168561755		179.712285529		119.081586		69.735741		188.817327		106.290974		23.634476		129.92545

		4		54.4502861378		103.4923747445		157.9426608823		101.4910326378		80.0424741264		181.5335067642		82.457554		74.522258		156.979812		175.982993		35.113961		211.096954

		5		37.9351392046		103.4311058785		141.3662450831		83.3120048905		54.884361625		138.1963665155		89.930895		56.069408		146.000303		152.664418		41.572483		194.236901

		6		33.57365		56.2409998971		89.8146498971		66.981997096		93.4505348917		160.4325319878		103.359306		74.008979		177.368285		155.275569		60.321331		215.5969

				34.9793246217		115.1645236332		150.1438482549		92.4847115156		68.9124267502		161.3971382659		104.7824356		70.9078052		175.6902408		147.4860832		39.737982		187.2240652

				ML UCP1+		ML UCP1-		UL

																		ML		ml posit ucp1		ml neg ucp1		ul		num cell OA

		28°C		ml posit ucp1		ml neg ucp1		ul		num cell OA								28°C

		sottocutaneo anteriore		11.5005095502		8.3279551915		55.8755541064		19.8284647417								sottocutaneo anteriore		72.42		2.25		15.64

		sottocutaneo inferiore		0.3684059163		0		13.6769897215										sottocutaneo inferiore		0		0.96		19.21

		mediastinico		7.8211451828		0.2087780028		5.4529379502										mediastinico		4.67		0.1		0.15

		mesenterico		0		0.6625360818		11.5165138488										mesenterico		0		0.66		9.48

		retroperitoneale		0		0		1.960886656										retroperitoneale						4.1

		addomino-pelvico		0.757816574		4.529275803		26.5660960003										addomino-pelvico		12.28		8.85		22.32				reale manca rp

				20.4478772233		13.7285450791		115.0489782832		149.2254005857										89.37		12.82		70.9		173.09		175.6902408

		SEM		2.03		1.4		8.1												9.8		1.6		3.5

		num tot ml		34.1764223025														num tot ml		102.19												50.8679364278

		%ML UCP1 su num tot ML		59.8303621203														%ML UCP1		87.4547411684

		6°C																6°C

		sottocutaneo anteriore		53.9142606523		5.5150390085		24.8660870527										sottocutaneo anteriore		73.95		11.05		8.66

		sottocutaneo inferiore		0		2.6401343556		16.151256504										sottocutaneo inferiore		5.6		3.68		15.7

		mediastinico		6.6680693818		3.1379150032		0.56190262										mediastinico		8.84		0.172		0

		mesenterico		0		1.512137204		9.9995482335										mesenterico		0.42		10.08		2.76

		retroperitoneale		0		0.3948305441		2.0216938819										retroperitoneale

		addomino-pelvico		7.3313115436		11.3710138227		15.3119384581										addomino-pelvico		26.64		6.23		9.39

				67.9136415776		24.571069938		68.9124267502		161.3971382659										115.45		31.212		36.51		183.172		187.2240652

		SEM		8.63		1.6		3.7												13.4		2.16		2.7

		num tot ml		92.4847115156

		%ML UCP1		73.4322900128														num tot ml		146.662

																		%ML UCP1		78.7184137677

				ML		%UCP1+		%UCP1-		%UCP1+ tutto l OA

				28°C

				sottocutaneo anteriore		58		42

				sottocutaneo inferiore		0		100

				mediastinico		68		32

				mesenterico		0		100

				retroperitoneale		0		100

				addomino-pelvico		14.3333333333		85.6666666667		23.3888888889

				6°C

				sottocutaneo anteriore		90.72		9.28

				sottocutaneo inferiore		0		100

				mediastinico		97.4		2.6

				mesenterico		0		100

				retroperitoneale		0		100

				addomino-pelvico		39.2		60.8		37.8866666667
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..QUINDI, GLI ADIPOCITI POSSONO TRANSDIFFERENZIARE

saline CL saline (@8

multilocular adipocytes

CL 316,243 / 7days — RP 20w.0 rats

Himms-Hagen et al Am J Physiol 2000
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The emergence of cold-induced brown adipocytes in mouse white fat depots
is determined predominantly by white to brown adipocyte transdifferentiation

TRANSDIFFERENZIAZIONE

Barbatelli et al Am J Physiol EM. 2010
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PERCHE' DUE TESSUTI DIVERSI (BIANCO E BRUNO),
CON RUOLI FUNZIONALI DIVERSI,
SONO CONTENUTI NELLO STESSO ORGANO (ORGANO ADIPOSO)?

STRUTTURA DISSECABILE,
FORMATA DA ALMENO
DUE TESSUTI DIVERSI
RESPONSABILI DI FUNZIONI DIVERSE
E COORDINATE CHE
CONVERGONO PER RAGGIUNGERE
UN SINGOLO RUOLO FINALISTICO
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aling Required for
Diet-Induced Thermogenesis

and Obesity Resistance

Eric 5. Bachman,' Harveen I}hlllm__' Chen-Yu Zhang,'
Saverio Cinti,Z Antonio C. Bianco.® Brian K. Kobilka *
Bradford B. Lowell'*
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Relative gene expression
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Prdm16 determines the thermogenic program

of subcutaneous white adipose tissue in mice

Patrick Seale,' Heather M. Conroe,” Jennifer Estall,” Shingo Kajimura,® Andrea Frontini,>
Jeff Ishibashi,’ Paul Cohen,” Saverio Cinti,” and Bruce M. Spiegelman®

J Clin Invest 2011
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BRUNO IMPORTANTE PER PREVENIRE " ATEROSCLEROSI

Brown adipose tissue activity controls
triglyceride clearance

Alexander Bartelt et al

e Obase contral ! "Bbass cold

oPEN

hypercholesterolaemia and protects from
atherosclerosis development
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Nature medicine
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TRANSDIFFERENZIAZIONE
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COLD ADAPTATION
AND WEIGHT LOSS

IN
AUMANS




5 months of spontaneous cold exposure without diet restriction
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A large proportion of visceral fat of Siberian adult people is formed by

multilocular and paucilocular UCP1 immunoreactive adipocytes.

A. Efremova’, M. Senzacqua?, W. Venemd?, E. Isakov’, A. Di Vincenzo?, M.C. Zingaretti?, M.
Thomskil, A. Giordano? and §. Cinti?
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CRYOTHERAPY n 15 TREATMENTS
3 min a -130°C x 3 volte/sett

PRELIMINARY RESULTS

IN COLL DR BONOMI

n4
AGE 40

BMI 31.5

-2.6 Kg FAT = -2.6%
+1.8 Kg LM = +2.6%




L' ES

POSIZIONE A

L FREDDO

E' LUNICO M

ODO?




T2 Diabetes 2005

.I y - 3 _,"-.7
I B astag 4 =7 =

& b= o o . - : ),

W . __l” e P = :

b3 \ p I s " Sl -‘

: - |

? s .

B =e - 344
B 23.2- 375
[ =0- 02

BELA

FISICA e




: WAT
Control Exercise

o |1 week of nmning trammng | . =
b - Ju ; b I" E inlm 1
T T 5 0.08 -
“ .07 -
£ 0.06 -
S 0.05 - ac
=13

W E-recovery

1E

- =
W R I

a o o
b B o

E
E
W
L]
2
E_ 0z
5
m
o,
&)
=

T 1

—

De Matteis et al Nutr Metab Cardiov Dis 2012




A PGCla-dependent myokine that drives browning of white fat and
thermogenesis.

Pontus Bostrom?, Jun Wu?, Mark P. Jedrychowski?, Anisha Korde?, Li Yel, James Lo?, Kyle A. Rasbach?, Elisabeth Almer Bostrém3, Shingo
Kajimura®, Maria Cristina Zingaretti4, Birgitte F. Vind>, Hua Tu®, Saverio Cinti4, Kurt Hgjlund®, Steven P. Gygi?, Bruce M. Spiegelman?*

1Dana-Farber Cancer Institute and Harvard Medical School, 3 Blackfan Circle, CLS Building, floor 11, Boston, MA, 02115, USA.

2Department of Cell Biology, Harvard Medical School, Boston, MA, 02115, USA.

3Renal Division, Brigham and Women s Hospital, Harvard Medical School

4Department of Experimental and Clinical Medicine, Universita Politecnica delle Marche, Electron Microscopy Unit-Azienda Ospedali Riuniti,
Ancona 60020, Italy
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INTERMITTENT FASTING

Cell Metabolism

Intermittent Fasting Promotes White Adipose
Browning and Decreases Obesity by Shaping the

Gut Microbiota

Graphical Abstract
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In Brief

White adipose beiging is a promising
therapy for obesity and related metabolic
diseases. Here, Li, Xie and colleagues
find that an EODF regimen can selectively
induce the beiging of white adipose tissue
and subsequently amelicrate metabolic
disorders in mice. Gut microbiota
orchestrate the effects of EODF on
beiging and metabolic improvement.




NUTRIENTS

BROWNING FOOD

MASAYUKI SAITO

T. Yoneshiro et al.
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Translational Aspects of Brown Fat
Activation by Food-Derived Stimulants

Takeshi Yoneshiro, Mami Matsushita, and Masayuki Saito
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DRUGS

Anti-obesity and antihyperglycemic effects
of B3-adrenoceptor agonists are usually
associated with increased density of UCP1-

positive brown adipocytes within white
adipose depots

Champigny O et al., Proc Natl Acad Sci USA 88, 10774-10777, 1991
Himms-Hagen J et al., Am J Physiol 266, R1371-R1382, 1994
Collins S et al., Endocrinology 138, 405-413, 1997

Ghorbani M & Himms-Hagen J, Int J Obesity 21, 465-475, 1997
Ghorbani M et al., Biochem Pharmacol 54, 121-131, 1997

Fisher MH et al., J Clin Invest 101, 2387-2393, 1998

Sasaki N et al., J Vet Med Sci 60, 465-469, 1998
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Stress-induced activation of brown adipose Wy
tissue prevents obesity in conditions of low
adaptive thermogenesis
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DRUGS

Novel dual glucose-dependent insulinotropic
polypeptide (GIP) and glucagon-like peptide-1
(GLP-1) receptor agonist (RA) tirzepatide

C.B. NEWGARD

> Mol Metab. 2022 Oct;64:101550. doi: 10.1016/j.molmet.2022.101550. Epub 2022 Jul 31.

Tirzepatide induces a thermogenic-like amino acid
signature in brown adipose tissue

Ricardo J Samms ', GuoFang Zhang 2, Wentao He 2, Olga llkayeva 2, Brian A Droz 4,
Steven M Bauer 4, Cynthia Stutsman 4, Valentina Pirro 4, Kyla A Collins 4, Ellen C Furber 4,
Tamer Coskun 4, Kyle W Sloop 4, Joseph T Brozinick 4, Christopher B Newgard °

Tirzepatide

" Enhanced BCAA |
Catabolism

1 Valine

( Improved ‘
Metabolic Health




DIABETE-OBESITA’



LORGANO
ADIPOSO
OBESO




Cinti et al J Lip Res 2005
Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013
Camastra et al Sci Rep 2017
Kotzbeck et al J Lip Res 2018

Pathogenesis of inflammation and T2 Diabetes

\

SLIDE OF SAVERIO CINTI-ANCONA

LIPID
DROPLET

DILATED

ER °

LIPID
DROPLET

Reviewed in
Cinti S
Antioxidants 2023



M2-M1
mRNA34a
Pan et al JCI 2019

Secreted frizzled-related protein 4

_
Sh @

=)
@ ' )
sFRP4
Mahdi et al Cell Metab 2012 .\

o

o

& & IL1B

M2-M1

@ @RNA34a

G &

ﬁ Collagen
(el

®

Cinti et al J Lip Res 2005
Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013

C g
&\ \-‘- Camastra et al Sci Rep 2017
o~ .
FOR o IL-18 Kotzbeck et al J Lip Res 2018

\“: 8T IDE.QF.SA7ERIO CINTI-ANCONA

(TS



M2-M1
mRNA34a
Pan et al JCI 2019

Secreted frizzled-related protein 4

_
Sh @

=)
@ ' )
sFRP4
Mahdi et al Cell Metab 2012 .\

o£ 1 AR
LR

o

= P
.

o

FA Rl i ST A
= Bl & 5 r
e S
E S Ve & s
v S oL =% .
e = PR ="y
s p 3 g -
(¥ =5 &
b " ‘..
£ el 63,
B T TR

TRy ¢

& & IL1B

M2-M1
NLRP3 £ \ j
@ @RNA34a

(.E 1 Collagen @
ﬁ CASPASE 1
ﬁ Collagen \

o

Cinti et al J Lip Res 2005

@ Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013

C g
&\ \-‘- Camastra et al Sci Rep 2017
o~ .
FOR o IL-18 Kotzbeck et al J Lip Res 2018

\“: 8T IDE.QF.SA7ERIO CINTI-ANCONA

(TS




_ g
O WP

d )
REMNANTS @7~ &

®
(el |
PYROPTOSIS
~ VISCERAL FAT:
" o / & LOWER CRITICAL
DEATH SIZE
@ &
el
Os °
& \ 7\
v~
-~ @ Cinti et al J Lip Res 2005
§ _ & @ Murano et al J Lip Res 2008

@ ‘= _ Giordano et al J Lip Res 2013

Camastra et al Sci Rep 2017
\v‘ 4 Kotzbeck et al J Lip Res 2018

e
SLIDE OF SM ClNTl—ANC!ii;A




, o)
S ae

SLIDE OF SAVERIO CINTI-ANCONA

4" i Y

VISCERAL FAT:
LOWER CRITICAL
DEATH SIZE

Cinti et al J Lip Res 2005
Murano et al J Lip Res 2008
Giordano et al J Lip Res 2013
Camastra et al Sci Rep 2017
Kotzbeck et al J Lip Res 2018




2000 4000 6000 8000 10000
Average adipocyte area (um?)

Weisberg et al JCI 2003

Mean adipocyte area (um

VISCERAL FAT SUBCUTANEOUS FAT

1000 1500
C S CLS densily
subcutaneous depots
O db/+
db/db

mean adipocyte area

g
]
&
-
2
=
L ]
=
2
E

VISCERAL FAT SUBCUTANEOUS FAT

The critical size triggering death (critical

death size) is smaller in visceral adipocytes



Central adiposity and the overweight risk paradox in aging: follow-up of
130,473 UK Biobank participants

Kirsty Bowman,” Janice L Atkins,’ me De.lqado, Kararina Kos,? George A Kuchel,” ? Alessandro Ble,
Luigi Ferrucci, # and David Melzer™*

AM J CLIN NUTR 2017

A MORTALITY

n : n

41,369 : 39,483
& lower WHR 23,885 n 22,902
& intermediate WHR 12,172 11,602
4,979
58,524
16,070
22,151

& higher WHR 5,312
63,731
& lower WHR 17,239

& intermediate WHR 24,079
20,303
22,351
2,234
6,463
13,654

& higher WHR 22,413

& lower WHR 2,247

& intermediate WHR 7,222
& higher WHR 15,724
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D E ATH S I Z E G int associati [ -ategories :zmd WHR tertiles with mortality (A) and CAD (B). (A) Joint associations of BMI categories and WHR
tertiles with mortality (n ,473) for “healthier agers™ aged 6069 y from the UK Biobank. (B) Joint iations of BMI categories and WHR tertiles with
incidtnl CAD. Prtvimu, f C‘AD WETe eXc Iuded tn = ](] 115 ompthno risk models -munlinv for morlalily} were used for CAD with SHRs reported.
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J Lipid Res. 2018 May; 59(5): 784—794. PMCID: PMC5928436

Published online 2018 Mar 29. doi: 10.1194/jIr. MO79665 PMID: 29598420

Brown adipose tissue whitening leads to brown adipocyte death
and adipose tissue inflammation(S!

Kotzbeck P et al J Lip Res 2018
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Pathogenesis of inflammation and T2 Diabetes
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Chronic low grade inflammation  ge——
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> Nutr Metab Cardiovasc Dis. 2014 Apr;24(4):384-92. doi: 10.1016/j.numecd.2013.09.006.
Epub 2013 Oct 23.
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NORADRENERGIC FIBERS ARE ASSOCIATED WITH BETA-CELL DEDIFFERENTIATION AND IMPAIRED BETA-CELL FUNCTION IN HUMANS

In pancreas of diabetic subjects a 3-fold
increase of noradrenergic fibers has been
observed compared to non-diabetic one

Fibers directly relates to the % of dedifferentiated cells within the islets and is associated
with worsening B cell function

Non diabetic Diabetic

A TR NN
o o o o

o
L4
SYN 4H DAPI

TH+ fibers/islets (mean)

S
o

——- —

Non diabetic Diabetic

25

Anova one-way p=0.057

- - X}
o W o

w

TH+ fibers/islets (mean)

£
L
<}
3
@
c
L
=
3
&
c
g
=
T
@
(=]

(=]

Non diabetic Diabetic

Cinti F. et al Metabolism 2021



&) Springer DIABETOLOGIA

» springer.com
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Metabolic surgery for the treatment of type 2 diabetes in obese individuals

David E. Cummings™ and Francesco Rubino™®
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