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TITULO: debe ser suficientemente explicativo
del contenido del trabajo

El titulo contiene en realidad tres partes:

1. El titulo propiamente dicho
2. Los autores

3. Lainstitucion en la que se ha
realizado el trabajo
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sugiere en las instrucciones, debe
omitirse el laboratorio en el que se ha
realizado, y aparecer un Unico autor.
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Hypothalamic resistin induces hepatic
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Circulating resistin stimulates endogenous glucose production (GP). Here, we report thatbi-directional chang-
esin hypothalamic resistin action have dramatic effects on GP and proinflammatory cytokine expression in
the liver. The infusion of either resistin or an active cysteine mutant in the third cerebral ventricle (icv) orin
the mediobasal hypothalamus stimulated GP independent of changes in circulating levels of glucoregulatory
hormones. Conversely, central antagonism of resistin action markedly diminished the ability of circulating
resistin to enhance GP. We also report that centrally mediated mechanisms partially control resistin-induced
expression of TNF-, IL-6, and SOCS-3 in the liver. These results unveil what we believe to be a novel site of
action of resistin on GP and inflammation and suggest that hypothalamic resistin action can contribute to

hyperglycemia in type 2 diabetes mellitus.

Introduction

The increased incidence of type 2 diabetes mellitus is closely cor-
related with the increased prevalence nrubmu' The figures from
the latest National Health and Nutrition Examination Survey
(NHANES) show that two-thirds of the adult US population can
be classified as overweight or obese, and most alarmingly the prev-
alence of obesity among children continues to rise (1, 2). Thus, it

is becoming of even g

ater importance to better understand the
v and progression from obesity to type 2 diabetes

elusive clml\

3. 4). Although some evidence, such as increased circu-
lating free mm acids (5) and decreased adiponectin (6, 7), link the
metabolic milieu thar accompanies increased adiposity to insu-
lin resistance, the role of adipose tissue as both an inflammatory
mediator and endocrine organ has recently increased in interest
(8-10). Of the described adipose-derived factors, also known as
adipokines, resistin seems to assert its effects on both inflamma;
tory and insulin signaling pachways (11).

Resistin, also known as found in inflammatory zone 3 (FIZZ3)
and adipocyte-specific secretory facror, is a recently discov-
ered adipokine that belongs to a family of small, cysteine-rich
secreted proteins (12-14). While resistin is secreted solely from
adipose tissue in rodents, it is mainly derived from monocytes
and macrophage in humans (13, 16). We have previously shown
in rodents that the plas
after high-fat feeding and thar this increase is the primary cause
of hepatic insulin resistance (17). Additional animal studies
have highlighted the ability of resistin to induce hepatic insu-
lin resistance after both acute and chronic administration (12,
18-20). Human studi istin to inc

sed

14 resistin concentration is inc

have since linked sed

Nonstandard abbreviationsu.
cershraspinal fluid: AMPK, AM
cysteine mutant of resistin; FAS,

e IH, intrahypothalamic, MBH, mediobasal hypothalamus,
p-, phosphorylarect PEP, phospheenolpyruvate; PEPCK, PEP carboxykinase: PGE-let,
PPARy coactivarar 1ez; Rs Ab, anti-mouse resistin Ab; SCDI, sreroyl.CoA decarboryl-

ase 1; UDP-gluca:
Conflict of interest: The authors have declares that no conflict of inerest exists

Citation for this article: J. Chin. Ineest. dei: 10.1172,]C130440.

. uridi nediphosphe-glucose.

The Journal of Clinical Tovestigation by
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mation of the immune system’s involvement in resistin’s role in

ophages provides gi
metabolic diseases (23). It is widely accepred that inflammation
leads w insulinresistance (26), and the important roles of TN F-u
(27, 28), SOCS-3 (29, 30), STAT3 (31), and inhibitor of NF-kB
(IxB) kinase (IKK) (32
cose homeostasis in this inflammation/insulin resistance asis

wnaling mediators of hepatic glu-

have been reported (9)

Recently, it has been shown that resistin mRNA and protein are
both present in mouse hypothalamus (33, 34) and that resistin
activates a certain subset of hypothalamic neurons in vitro (35)
With work from our laboratory as well as by others highlighting
the importance of the brain-iver circuit in controlling hepatic
glucose homeestasis in response to hypothalamically initiated
hormonal {ie.. insulin and leptin) (36-38) and nucridonal (i.e.
FPAand glucose) signals (39-41), resistin also seemed a likely can-
didate to act via hypothalamic pathways. Since the effects are at
least in part mediated via interacrions with receprors within the
CNS, it is postulated herein that resistin regulates glucose Fluxes
and signaling in the liver both divectly via hepatic ef and indi-
rectly through a central (hypothalamic) site of action (Figure 1A).
In this study, we investigated whether the brain also pl role
in mediating the diaberogenic effects of physiological hyperresis-

tinemia and mme-pumm al mechanisms by which resistin mod-

ulates hepatic glucose fluxes. To determine whether an increa

in resistin made available to the CNS would modulate peripheral
insulin action, we made use of the hyperinsulinemic-euglycemic
clamp combined with icv and mediobasal hypothalamus (MBH)
infusions of recombinant resistin. Furthermore, MBH adminis-
tration ofa specific anti-mouse resistin antibody (Rs Ab) was uti-
lized ro a bution central re
the effect of circulating resistin on whole-body glucose homeosta-

:5s what cont stin action made to

sis. Lastly, we aimed to further investigate the complex relation-
ship between inflammation and insulin resistance in mediating
derived hormone

resistin’s effects on glucose fluxes. The adipos

imulates

resistin rapidly glucose production (GP) and induces

ance in rodents (17-20)

hepatic insulin resi
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hormoenes. Conversely, central antagonism of resistin action markedly diminished the ability of circulating
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1.- ¢ Qué se va a estudiar?

Circulating resistin stimulates endogenous glucose production (GP). Here, we report thatbi-directional chang-
es in hypothalamic resistin action have dramatic effects on GP and proinflammatory cytokine expression in
the liver. The infusion of either resistin or an active cysteine murtant in the third cerebral ventricle (icv) orin
the mediobasal hypothalamus stimulated GP independent of changes in circulating levels of glucoregularory

B

2.- ¢Qué se sabe y qué no se sabe

hormones. Conversely, central antagonism of resistin action markedly diminished the ability of circulating
resistin to enhance GP. We also report that centrally mediated mechanisms partmllv Control resistin-induced
expressi
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MATERIALES Y METODOS

Aqui deben describirse:

1.

W

Si se han empleado modelos animales, vegetales o
celulares, han de describirse al principio de este
apartado

. SI se han realizados estudios en campo, la

descripcion del areay de los muestreos

. Las técnicas empleadas
. Los reactivos y aparatos utilizados indicando el

proveedor (recomendado)

. Los métodos han de describirse con detalle a

excepcion de técnicas muy conocidas. Es
Importante aportar referencias bibliograficas en las
gue se haga la descripcion original o adaptada de
una determinada técnica

. No olvidar el mencionar los métodos estadisticos

empleados



RESULTADOS

En este apartado se describen todos los datos obtenidos durante el
desarrollo del proyecto.

No es preciso introducir muchas referencias bibliogréaficas en esta
seccion puesto que es una simple descripcion de resultados.

Los datos se presentan por lo general en forma de Tablas y Figuras.
Tanto unas como otras deben ir acompanadas de un pie de Tabla o
pie de Figura, que debe ser explicativo en si mismo, es decir, los
datos deben poder entenderse observando la figuray leyendo el pie
de figura.

En el texto debe hacerse mencion a todas las figuras y tablas.



FORMAS DE REPRESENTAR

DATOS

TABLA

Table 1 Characteristics of the rats. Data are the mean £s.6. w0 of 1T0-20 separate determinations

Contiene un titulo e

3 months B months # months-FR 24 months 24 months-FR
- L4
|nf0rmaC|On Sobre el Body weight (g} 03 +8 51146° 43144 700+12" 603 4 15°
Fasting plasma glucosa (mmaol/1) 45402 45401 b2 50401 45402
12 2 e D Fasting plasma insulin (nmaol/l) 019002 0194004 00 0-01" 0264002 023 40-04
an al ISIS estad I Stlco Fasting plasma adiponectin (pg/ml) 31402 2:540-2 41403 3040-2 249402
Fasling plasma leptin (ngfml) Aol 05 A0 2404 0-1° 27h 4P Ja41-20
Fasling plasma resistin {ng/ml) 180425 322429% 1734140 2324174 247410

empleado

Oneway AMOWA indicates a signiiicant effect of age on E:u:xly weight({P=0-001], plasma In-p1|n P (0001 and resstin{P= 000021, and no significant effect on
plasma adiponedin, glicose and insulin levels (P> 0-05). " P< 0405 versus 3-month-old rats; BP 20405 versis 3- and B-month-old rats; “P <0+ 05 versis SAMeE age

fedl ad Mvitim, © 1P 005 versus B-month-old rats. FR, fond restricted.

A B
DIAGRAMAS DE CORRELACION I S |
DE VARIABLES for oo :
Se presentan en forma de nube de L ‘:; S
puntos los valores correspondientes a e o
dos variables para una poblacién. Se DU = T L
incluye la estadistica referente al AT L A
coeficiente de correlacion, la 8 Far N
significatividad de la misma, etc.. T e e e i e o e oh i

FlG. 4. Correbitions kriween gurose disposal mie (G 0EL a8

L)
LA ) and VI to-tobal sl in ratio (37 18 o group of 68 dlaistie and nondbket ke sobferis.

rhimip, il ot adiponeriln G4, FINIW



FORMAS DE REPRESENTAR
DATOS (Il)

10 7 Total Adiponectin

a | I--_: )
Inm
HISTOGRAMAS T

Incluye un pie de figura con informacion B HMW

pg/ml

estadistica relativa al error de cada °]
variable y a la significatividad de las ~ E. ]
diferencias entre dos 6 mas valores 2- i
1S
CW Lnww
L 7 m
IS IR DB

FIG. 2. Sernm levels of total adiponectin (4), HMW adiponectin (B,
and LMW adiponectin (C) according to insulin sensitivity category.
Individuals with normal fasting glucose levels were categorized as
insulin sensitive (IS) or insulin resistant (IR) based on maximally
insulin-stimulated glucose disposal rate, and untreated patients with
type 2 dinbetes (DEB). Data are the means = SE of adiponectin levels
(mg/ml). *Significantly different from insulin sensitive, P < 0.05.



FORMAS DE REPRESENTAR
DATOS (Il

Western blot: liver
Veh. Con Ab Rs Ab

Statd e s — - g e
SOCS-3 A —
GELES millp  rosor MU
Debe especificarse claramente qué se A RVEp———
muestra en cada fila o columna OO —-———— -

CAPDH e e e s q S

o 0 | —m Resistin
0/a.2

Conviene utilizar flechas o asteriscos

Adipose tissue para destacar lo que se quiere mostrar

e @Emm ESQUEMAS,
ae < T FOTOGRAFIAS



DISCUSION

Este apartado debe incluir:

La interpretacion que damos de nuestros
resultados

. Dichainterpretacion se hace siempre en un marco
de referencia que es el conocimiento y los datos
preexistentes

. Hay que hacer énfasis en el avance que los nuevos
datos suponen para el conocimiento en ese campo

La discusion debe llevar, por tanto, abundante
bibliografia

. Al final de la misma debe hacerse un
pequeno resumen de conclusiones o un
apartado de conclusiones



BIBLIOGRAFIA

En este apartado se recogen todas las citas bibliograficas mencionadas a lo
largo de la memoria.

Basicamente existen dos métodos de presentar la bibliografia:

 Método numérico: a cada cita se le asigna un nuamero y dicho namero se
incluye en el texto cuando se menciona esa cita

[1] D. Porte Jr., R.J. Seeley, S.C. Woods, D.G. Baskin, D.P. Figlewicz, M.W.
Schwartz, Obesity, diabetes and the central nervous system, Diabetologia 41
(1998) 863—-881

« Método alfabético: las citas se introducen en el texto mencionando al autor y
el afio (dos autores en su caso, 0 un autor y col. si hay mas de dos autores) y
luego se ordenan en la seccion bibliografia por orden alfabético.

Baskin DG, Seeley RJ, Kuijper JL, Lok S, Weigle DS, Erickson JC, Palmiter RD &
Schwartz MW 1998 Increased expression of mMRNA for the long form of the leptin
receptor in the hypothalamus is associated with leptin hypersensitivity and
fasting. Diabetes 47 538-543

Esta cita en el texto se incluiria como “Baskin y col. (1998)"



