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1: J Am Coll Cardiol 2008 Oct;52(15):1201-10 
 
Leptin resistance a possible interface of inflammat ion and metabolism in 
obesity-related cardiovascular disease. 
 
Martin SS, Qasim A, Reilly MP 
 
Cardiovascular Institute, Department of Medicine, U niversity of 
Pennsylvania School of Medicine, Philadelphia, Penn sylvania. 
 
Leptin is an adipocyte-derived hormone and cytokine  that regulates energy 
balance through a wide range of functions, includin g several that are 
important to cardiovascular health. Increased circu lating leptin, a marker 
of leptin resistance, is common in obesity and inde pendently associated 
with insulin resistance and cardiovascular disease (CVD) in humans. The 
mechanisms of leptin resistance include genetic mut ation, leptin self-
regulation, limited tissue access, and cellular or circulating molecular 
regulation. Evidence suggests that central leptin r esistance causes obesity 
and that obesity-induced leptin resistance injures numerous peripheral 
tissues, including liver, pancreas, platelets, vasc ulature, and myocardium. 
This metabolic- and inflammatory-mediated injury ma y result from either 
resistance to leptin's action in selective tissues,  or excess leptin action 
from adiposity-associated hyperleptinemia. In this sense, the term "leptin 
resistance" encompasses a complex pathophysiologica l phenomenon. The leptin 
axis has functional interactions with elements of m etabolism, such as 
insulin, and inflammation, including mediators of i nnate immunity, such as 
interleukin-6. Leptin is even purported to physical ly interact with C-
reactive protein, resulting in leptin resistance, w hich is particularly 
intriguing, given C-reactive protein's well-studied  relationship to 
cardiovascular disease. Given that plasma levels of  leptin and inflammatory 
markers are correlated and also predict cardiovascu lar risk, it is 
conceivable that part of this risk may be mediated through leptin 
resistance-related insulin resistance, chronic infl ammation, type II 
diabetes, hypertension, atherothrombosis, and myoca rdial injury. Leptin 
resistance and its interactions with metabolic and inflammatory factors, 
therefore, represent potential novel diagnostic and  therapeutic targets in 
obesity-related cardiovascular disease. 
 
PMID: 18926322 [found with GoPubMed] 
 
 
 
2: Respir Med 2008 Jul; 
 
Airway inflammation in obstructive sleep apnea: Is leptin the missing link? 
 
Antonopoulou S, Loukides S, Papatheodorou G, Rousso s C, Alchanatis M 
 
Sleep Laboratory, 1st Respiratory Medicine Dept, Me dical School, University 
of Mesogeion 152, 15669, Athens, Greece. 
 
BACKGROUND: Local and systemic inflammation is impl icated in the 
pathophysiology of Obstructive Sleep Apnea (OSA). E xhaled breath condensate 
(EBC) is a non-invasive sampling method for the low er airways. However, it 
is important to consider the potential effect of th e systemic origin 
whereas systemic inflammation is significantly elev ated. This prospective 
study was designed to investigate whether airway in flammation is 
significantly related to plasma leptin levels in OS A patients. 



Simultaneously, it was designed to investigate whet her inflammatory 
variables predict parameters expressing disease sev erity and finally 
whether smoking habit affect the above measurements . PATIENTS & METHODS: 
About 45 OSA patients (mean AHI 40+/-25, 28 smokers ) and 25 healthy 
controls (AHI<5, 15 smokers) were studied and under went overnight 
diagnostic polysomnography. We measured pH, 8-isopr ostane, TNF-alpha and 
IL-6 in EBC and leptin in plasma. Plausible associa tions between leptin and 
inflammatory parameters were analyzed after adjustm ent for proper 
variables. Similar associations between inflammator y variables and 
parameters of disease severity were also performed.  RESULTS: An increased 
level of leptin and respective increase of inflamma tory variables was 
found. No significant association was observed betw een parameters of EBC 
and plasma leptin levels. A part of the parameters of disease severity is 
significantly associated with pH and 8-isoprostane.  Smoking did not seem to 
be a critical confounding factor for evaluation of the above measurements. 
CONCLUSIONS: Increased levels of leptin were not as sociated with the 
observed airway inflammation in OSA. The observed a irway inflammation 
seemed to be independent of smoking habit with limi ted association with 
disease severity. 
 
PMID: 18606530 [found with GoPubMed] 
 
 
 
3: J Ren Nutr 2008 Jul;18(4):332-7 
 
Adipocytokines leptin and adiponectin, and measures  of malnutrition-
inflammation in chronic renal failure: is there a r elationship? 
 
Dervisoglu E, Eraldemir C, Kalender B, Kir HM, Cagl ayan C 
 
Division of Nephrology, Department of Internal Medi cine, School of 
Medicine, Kocaeli University, Kocaeli, Turkey. derv isoglue@yahoo.com 
 
BACKGROUND: Serum levels of adipocytokines such as leptin and adiponectin 
are significantly elevated in patients with chronic  renal failure (CRF). 
The effect of such adipocytokines on malnutrition i n the CRF population has 
been of substantial interest. We sought to determin e the relationship 
between plasma leptin and adiponectin levels and ma lnutrition-inflammation 
status in end-stage renal disease patients. METHODS : Thirty patients (15 
women and 15 men; mean [+/-SD] age, 50 +/- 14 years ) on hemodialysis, and 
30 patients (12 women and 18 men; mean [+/-SD] age,  47 +/- 16) on 
continuous ambulatory peritoneal dialysis, were enr olled in this study. 
Adipocytokine levels were measured by enzyme-linked  immunosorbent assay. 
Inflammatory markers, such as high-sensitivity seru m C-reactive protein 
(hs-CRP), ferritin, and a nutritional inflammatory scoring system known as 
the malnutrition-inflammation score (MIS), were als o measured in all 
patients. RESULTS: Serum leptin had negative correl ations with ferritin (r 
= -0.33, P = .016) and MIS (r = -0.39, P = .003). A diponectin had a weak 
positive correlation with MIS (r = 0.26, P = .050),  indicating that an 
increased level of serum adiponectin was associated  with a worse 
nutritional status. Levels of hs-CRP, serum albumin , cholesterol, and 
triglycerides did not correlate with nutritional st atus. CONCLUSIONS: Serum 
leptin concentration seems to be a marker of good n utritional status, 
rather than an appetite-suppressing uremic toxin, i n patients with CRF. 
However, the positive correlation between serum adi ponectin and worse 
nutritional-inflammatory status suggests that eleva ted adiponectin levels 
may contribute to the pathogenesis of malnutrition in such patients. 
 
PMID: 18558297 [found with GoPubMed] 
 
 
 



4: Cell Cycle 2008 Apr;7(12) 
 
Leptin and mTOR: Partners in metabolism and inflamm ation. 
 
Maya-Monteiro CM, Bozza PT 
 
Laboratório de Imunofarmacologia, Instituto Oswaldo  Cruz, Fundação Oswaldo 
Cruz, Rio de Janeiro, Brazil. 
 
Leptin is both a hormone/cytokine that plays a majo r role in the regulation 
of feeding and energy expenditure. Beyond its centr al role in the 
hypothalamus, leptin modulates peripheral tissues' responses to growth and 
storage based on nutrient availability, and it regu lates the innate and 
adaptive immune responses. mTOR (mammalian Target o f Rapamycin) is a core 
component of intracellular signaling for cellular g rowth, mRNA translation, 
and metabolism. Here, we review recent findings on the cross talk between 
mTOR and leptin signaling. Important roles for mTOR  on leptin signaling 
have been established both in hypothalamic centers to control food intake 
and in peripheral cells to regulate lipid metabolis m and inflammation. 
Leptin directly activates resident macrophages to f orm ADRP-enriched lipid 
droplets and enhances eicosanoid production via a m echanism that is 
dependent on activation of the PI3K/mTOR pathway. L eptin-induced mTOR 
activation may have implications for obesity-relate d pathophysiological 
conditions such as diabetes, cardiovascular disease  and cancer. 
 
PMID: 18583936 [found with GoPubMed] 
 
 
 
5: J Leukoc Biol 2008 Dec; 
 
Role of leptin receptor-induced STAT3 signaling in modulation of intestinal 
and hepatic inflammation in mice. 
 
Gove ME, Rhodes DH, Pini M, van Baal JW, Sennello J A, Fayad R, Cabay RJ, 
Myers MG, Fantuzzi G 
 
Departments of *Kinesiology and Nutrition and Patho logy, University of 
Illinois at Chicago, Chicago, Illinois, USA; and De partment of Internal 
Medicine, University of Michigan, Ann Arbor, Michig an, USA. 
 
Leptin-deficient ob/ob mice are resistant to dextra n sulfate sodium (DSS)-
induced colitis and Con A-induced hepatitis. Howeve r, the signal 
transduction pathways involved have not been identi fied. The present study 
investigated the effect of leptin-induced STAT3 sig naling in the DSS and 
Con A models. Mice carrying a leptin receptor (LEPR ) gene mutant for Y1138 
(s/s mice), with abrogated leptin-induced STAT3 sig naling, were compared 
with wild-type (WT) and LEPR-deficient db/db mice. Administration of DSS to 
s/s mice resulted in a clinical score and colon sho rtening of intermediate 
severity compared with disease induced in WT and db /db mice-the latter 
group having the lowest disease severity. A compara ble degree of 
inflammatory infiltrate and epithelial damage was o bserved in the colon of 
WT and s/s mice, and these parameters were reduced in db/db mice. Levels of 
IFN-gamma, IL-6, IL-10, and TNF-alpha were comparab le in the colon of s/s 
and db/db mice, and a similar trend was observed fo r CXCL2. s/s and WT mice 
developed severe liver disease in response to Con A , whereas db/db mice 
were protected. However, Con A-induced serum IL-6 a nd TNF-alpha levels in 
s/s mice mimicked levels observed in db/db rather t han WT mice. In 
conclusion, lack of leptin-induced STAT3 signaling is associated with 
reduced cytokine production following DSS and Con A  administration, but it 
appears to sensitize mice to the effects of proinfl ammatory mediators. 
 
PMID: 19052144 [found with GoPubMed] 



 
 
 
6: Rheumatol Int 2008 Nov; 
 
Serum and synovial fluid leptin levels and markers of inflammation in 
rheumatoid arthritis. 
 
Seven A, Güzel S, Aslan M, Hamuryudan V 
 
Cerrahpa?a Medical Faculty, Istanbul University, Is tanbul, Turkey, 
arzu_seven@hotmail.com. 
 
This study was designed to investigate the serum an d synovial fluid leptin 
levels, and inflammatory markers in rheumatoid arth ritis (RA) patients. 
Serum and synovial fluid leptin levels were signifi cantly higher (P > 0.05) 
in RA patients than control group; RA patients with  moderate disease 
activity (DAS < 2.7) having significantly higher le ptin levels (P > 0.05) 
than those with low disease activity (DAS < 2.7). L eukocytes and 
erythrocyte sedimentation rate (ESR) were found to be significantly higher 
in moderate disease activity RA group compared to l ow activity group (P > 
0.05, P < 0.001, respectively). Serum leptin level is found to be 
independent of age and inflammatory markers. ESR is  positively correlated 
with DAS activity and CRP values. Our finding of no  correlation between 
leptin and BMI shows that regulation of leptinemia is complex, and leptin 
levels cannot be used to assess RA activity. 
 
PMID: 19009296 [found with GoPubMed] 
 
 
 
7: Br J Dermatol 2008 Jun; 
 
Obesity in psoriasis: leptin and resistin as mediat ors of cutaneous 
inflammation. 
 
Johnston A, Arnadottir S, Gudjonsson JE, Aphale A, Sigmarsdottir AA, 
Gunnarsson SI, Steinsson JT, Elder JT, Valdimarsson  H 
 
Department of Immunology, Landspitali University Ho spital, Reykjavik, 
Iceland. 
 
Background Obesity is a significant risk factor for  psoriasis and body mass 
index (BMI) correlates with disease severity. Objec tives To investigate the 
relationship between obesity and psoriasis, focusin g on the role of 
adipokines such as leptin and resistin. Patients/me thods Patients with 
psoriasis (n = 30) were recruited and their BMI, wa ist circumference and 
disease severity [Psoriasis Area and Severity Index  (PASI)] were recorded. 
Fasting serum samples were obtained on enrolment an d after a course of 
ultraviolet (UV) B treatment. Age-, sex- and BMI-ma tched healthy controls 
were also recruited. Results On enrolment, serum le ptin and soluble leptin 
receptor levels were not raised compared with the c ontrols. However, 
resistin, interleukin (IL)-1beta, IL-6, and chemoki nes CCL2, CXCL8 and 
CXCL9 were all significantly elevated in the patien t group and serum 
resistin correlated with disease severity (r = 0.37 2, P = 0.043). 
Improvement after UVB treatment was accompanied by decreased serum CXCL8. 
In vitro, both leptin and resistin could induce CXC L8 and tumour necrosis 
factor-alpha production by blood monocytes, and lep tin could additionally 
induce IL-1beta and IL-1 receptor antagonist produc tion. Leptin also dose 
dependently increased secretion of the growth facto r amphiregulin by ex 
vivo-cultured lesional psoriasis skin. Conclusions These data support the 
view that leptin and resistin may be involved in th e pathogenesis of 



psoriasis in overweight individuals, possibly by au gmenting the cytokine 
expression by the inflammatory infiltrate. 
 
PMID: 18547319 [found with GoPubMed] 
 
 
 
8: J Comp Neurol 2008 Sep;511(3):373-395 
 
Selective contribution of interleukin-6 and leptin to brain inflammatory 
signals induced by systemic LPS injection in mice. 
 
Rummel C, Inoue W, Sachot C, Poole S, Hübschle T, L uheshi GN 
 
Douglas Mental Health University Institute, Departm ent of Psychiatry, 
McGill University, Montreal, Quebec, H4H 1R3, Canad a. 
 
This study aimed to address the relative contributi ons of the 
proinflammatory cytokine interleukin-6 (IL-6) and t he cytokine-like hormone 
leptin to the genomic activation of brain cells dur ing lipopolysaccharide 
(LPS)-induced systemic inflammation. Wildtype and I L-6KO mice were injected 
with LPS (50 mug/kg, intraperitoneally) and the bra ins analyzed by 
immunohistochemistry and reverse-transcriptase poly merase chain reaction 
(RT-PCR). LPS induced a pronounced nuclear transloc ation of the signal 
transducer and activator of transcription (STAT3) t hroughout the brains of 
wildtype mice, an effect that was significantly dim inished, but not 
abolished, in the IL-6KOs. The remnant STAT3-activa tion, although still 
observed within some of the same areas activated by  IL-6, was most intense 
in ependymal and meningial cells and along distinct  blood vessels 
throughout the brain. This expression was almost to tally abolished in the 
presence of an anti-leptin antiserum. Interestingly , the induction of 
cyclooxygenase 2 and microsomal prostaglandin E syn thase (mPGES), the rate-
limiting enzymes for synthesis of PGE2 by LPS, was diminished to a degree 
that correlated with the absence of IL-6 but not en tirely with leptin. 
These results demonstrate that the induction of the  inflammatory pathway in 
the brain is mediated by both IL-6 and leptin, whic h appear to work in 
tandem. Unlike IL-6, however, the contribution of l eptin to this response 
was limited to distinct cell types/brain areas and STAT3-responsive target 
genes implicated in the brain-controlled sickness-t ype response. The 
physiological significance of leptin's action on me ningeal and endothelial 
cells remains to be clarified but might reflect a r ole in LPS-induced 
immune cell infiltration into the brain. J. Comp. N eurol. 511:373-395, 
2008. (c) 2008 Wiley-Liss, Inc. 
 
PMID: 18803240 [found with GoPubMed] 
 
 
 
9: Endocrinology 2008 Jun; 
 
Leptin Enhances Human {beta}-Defensin-2 Production in Human Keratinocytes. 
 
Kanda N, Watanabe S 
 
Department of Dermatology, Teikyo University School  of Medicine, Tokyo 173-
8605, Japan. 
 
Leptin, an adipocyte-derived cytokine/hormone, modu lates innate and 
adaptive immunity. Human beta-defensin-2 (hBD-2) pr oduced by epidermal 
keratinocytes promotes cutaneous antimicrobial defe nse, inflammation, and 
wound repair. We examined the in vitro effects of l eptin on hBD-2 
production in human keratinocytes. hBD-2 secretion and mRNA expression were 
analyzed by ELISA and RT-PCR, respectively. Althoug h leptin alone was 



ineffective, it enhanced IL-1beta-induced hBD-2 sec retion and mRNA 
expression in keratinocytes. IL-1beta- and IL-1beta  plus leptin-induced 
hBD-2 production both were suppressed by antisense oligonucleotides against 
nuclear factor-kappaB (NF-kappaB) p50 and p65; the latter was also 
suppressed by antisense signal transducer and activ ator of transcription 
(STAT)1 and STAT3. IL-1beta enhanced the transcript ional activity of NF-
kappaB, while leptin enhanced STAT1 and STAT3 activ ity. The p38 MAPK 
inhibitor SB202190 suppressed IL-1beta- and IL-1bet a plus leptin-induced 
hBD-2 production, IL-1beta-induced NF-kappaB activi ty, and leptin-induced 
STAT1 and STAT3 activity; contrastingly, the Janus kinase (JAK) 2 inhibitor 
AG490 suppressed IL-1beta plus leptin-induced hBD-2  production and leptin-
induced STAT1 and STAT3 activity. IL-1beta induced serine phosphorylation 
of inhibitory kappaBalpha, STAT1, and STAT3. Leptin  induced tyrosine and 
serine phosphorylation of STAT1 and STAT3, both of which were suppressed by 
AG490 and serine phosphorylation was also suppresse d by SB202190. IL-1beta 
or leptin individually induced threonine/tyrosine p hosphorylation of p38 
MAPK, while only leptin induced tyrosine phosphoryl ation of JAK2, 
suggesting that leptin may enhance hBD-2 production  in keratinocytes by 
activating STAT1 and STAT3 via JAK2 and p38 MAPK in  cooperation with NF-
kappaB, which is activated by IL-1beta. Leptin may promote cutaneous 
antimicrobial defense, inflammation, and wound repa ir via hBD-2. 
 
PMID: 18556347 [found with GoPubMed] 
 
 
 
10: J Endocrinol 2008 Jul; 
 
Serum leptin concentrations and markers of immune f unction in overweight or 
obese postmenopausal women. 
 
Meyers J, Liu A, McTiernan A, Wener M, Wood B, Weig le D, Sorensen B, Chen-
Levy Z, Yasui Y, Boynton A, Potter J, Ulrich C 
 
J Meyers, Epidemiology, University of Washington, S eattle, United States. 
 
Experimental studies and case reports suggest a mul tifunctional role of 
leptin in immune function. However, clinical studie s of leptin in healthy 
individuals with a comprehensive assessment of immu nity are lacking. This 
study investigated associations between serum lepti n concentrations and 
multiple biomarkers of cellular immunity and inflam mation among 114 healthy 
postmenopausal, overweight or obese women. Leptin w as measured by 
radioimmunoassay. C-reactive protein (CRP) and seru m amyloid A (SAA) were 
measured by nephelometry. Flow cytometry was used t o measure natural-
killer-cell cytotoxicity and to enumerate and pheno type lymphocyte subsets. 
T-lymphocyte proliferation was assessed in response  to phytohemagluttinin, 
as well as to anti-CD3 antibodies by the flow-cytom etric cell-division 
tracking method. Multiple-linear regression analysi s with adjustment for 
confounding factors and log-transformation, where a ppropriate, was used. 
Serum leptin concentrations were positively associa ted with serum CRP, SAA, 
and IL-6 (p <0.0001, p=0.01, and p=0.04, respective ly), more strongly among 
women with a BMI <30 kg/m2. The associations were a ttenuated after 
adjustment for measured body composition, yet remai ned significant for CRP 
and SAA. No statistically significant associations were observed between 
leptin and NK cytotoxicity, lymphocyte subpopulatio ns or T lymphocyte 
proliferation. This study fills an important gap in  knowledge about the 
relationship between leptin concentrations and immu ne function in healthy 
individuals. Findings support an association betwee n serum leptin and the 
inflammatory proteins CRP and SAA, which appears to  be mediated only partly 
by adipose tissue. Our study does not support a lin k between leptin and 
other immune parameters among overweight or obese, but otherwise healthy, 
postmenopausal women, perhaps because such effects are only present at low 
or deficient leptin concentrations. 



 
PMID: 18614715 [found with GoPubMed] 
 
 
 
11: Clin Chim Acta 2008 May; 
 
Leptin expression in Peripheral Blood Mononuclear C ells (PBMCs) is related 
with blood pressure variability. 
 
Samara A, Marie B, Pfister M, Visvikis-Siest S 
 
INSERM, CIC 9501, Equipe, Génétique Cardiovasculair e, Nancy, F-54000 
France. 
 
BACKGROUND: Leptin is an adipokine initially consid ered as a molecule 
related exclusively to obesity but advances in rese arch revealed its 
multiple roles in other physio-pathological mechani sms and particularly in 
the inflammatory ones. The aim of the present study  was to demonstrate the 
presence of leptin in human Peripheral Blood Mononu clear Cells (PBMCs) and 
to quantify its mRNA in this type of tissue, closel y related to 
inflammation. METHODS: Leptin mRNA was present in P BMCs of healthy 
individuals. Its expression was further studied in 83 individuals in 
relation to constitutional factors, anthropometric variables, blood 
pressure, lipid profile, glucose and markers of inf lammation (C-reactive 
protein, lymphocyte count). RESULTS: Expression lev els were significantly 
associated with systolic blood pressure (SBP) (p = 0.03) and diastolic 
blood pressure (DBP) (p = 0.003). Using a multiple regression analysis 
model, we showed that leptin mRNA levels explained 11% of the variation of 
SBP (p = 0.007) and of DBP (p = 0.003). These perce ntages remained at the 
same magnitude for SBP (9%) and for DBP (10%), afte r introducing BMI in the 
model. CONCLUSION: We report here for the first tim e, leptin expression in 
human PBMCs of healthy individuals. The association s found with blood 
pressure suggest a possible role of leptin in blood  pressure regulation via 
PBMCs. 
 
PMID: 18501706 [found with GoPubMed] 
 
 
 
12: Zhong Xi Yi Jie He Xue Bao 2008 Sep;6(9):921-7 
 
Effects of puerarin on expressions of leptin recept or mRNA, phosphoryla-ted 
Janus kinase 2/phosphorylated signal transducers an d activators of 
transcription 3 proteins in the liver of rats with non-alcoholic fatty 
liver. 
 
Zheng PY, Ma ZS, Hua YQ, Liu T, Xing LJ, Ji G 
 
Institute of Digestive Diseases and Department of G astroenterology, Longhua 
Hospital, Shanghai University of Traditional Chines e Medicine, Shanghai 
200032, China; E-mail: jililiver@vip.sina.com. 
 
Objective: To observe the effects of puerarin on th e expressions of leptin 
receptor mRNA and phosphorylated Janus kinase 2 / p hosphorylated signal 
transducers and activators of transcription 3 (P-JA K2/P-STAT3) proteins in 
the liver of rats with non-alcoholic fatty liver (N AFLD).dz Methods: A rat 
model of NAFLD was successfully established by feed ing high-fat diet. All 
SD rats were randomly divided into blank control gr oup, untreated group, 
simvastatin-treated group and puerarin-treated grou p. After four-week 
treatment, the levels of hepatic triglyceride and t otal cholesterol were 
analyzed by using an automatic biochemical analyzer . The pathology of the 
liver tissue was observed by light microscopy. Seru m leptin level was 



detected by enzyme-linked immunosorbent assay, and the expressions of 
leptin receptor mRNA and P-JAK2/P-STAT3 proteins in  the liver of NAFLD rats 
were quantified by reverse transcription polymerase  chain reaction (RT-PCR) 
and Western blot analysis respectively.dz Results: Puerarin significantly 
decreased the levels of hepatic triglyceride and to tal cholesterol in NAFLD 
rats. Fat degeneration and inflammatory reaction in  liver tissues of NAFLD 
rats were ameliorated after puerarin treatment. The  serum leptin level was 
increased and the expressions of leptin receptor mR NA and P-JAK2/P-STAT3 
proteins were up-regulated in puerarin-treated grou p. Conclusion: Puerarin 
can effectively attenuate liver lipid disorder and inflammation by 
improving the leptin resistance and enhancing the e xpressions of leptin 
receptor mRNA and P-JAK2/P-STAT3 proteins. 
 
PMID: 18782535 [found with GoPubMed] 
 
 
 
13: Free Radic Biol Med 2008 May; 
 
Endurance training without weight loss lowers syste mic, but not muscle, 
oxidative stress with no effect on inflammation in lean and obese women. 
 
Devries MC, Hamadeh MJ, Glover AW, Raha S, Samjoo I A, Tarnopolsky MA 
 
Departments of Pediatrics and Medicine, McMaster Un iversity, Hamilton, ON, 
Canada. 
 
Obesity is associated with oxidative stress. Endura nce training (ET) in 
healthy individuals increases antioxidant enzyme ac tivity and decreases 
oxidative stress, whereas its effects on oxidative status in obese humans 
have yet to be determined. We investigated the effe cts of obesity and ET on 
markers of oxidative stress, antioxidant defense, a nd inflammation. Obese 
(n=12) and lean (n=12) women underwent 12 weeks of ET with blood, 24-h 
urine, and muscle biopsies collected prior to and f ollowing training for 
determination of oxidative stress (urinary 8-hydrox y-2-deoxyguanosine and 
8-isoprostanes, muscle protein carbonyls, and 4-hyd roxynonenal), 
antioxidant enzyme protein content (muscle CuZnSOD,  MnSOD, and catalase), 
and inflammation (C-reactive protein, leptin, adipo nectin, interleukin-6). 
Obese women had elevated urinary 8-hydroxy-2-deoxyg uanosine (P=0.03), 
muscle protein carbonyls (P=0.03), and 4-hydroxynon enal (P<0.001); serum C-
reactive protein (P=0.01); and plasma leptin (P=0.0 001) and interleukin-6 
(P=0.03). ET decreased urinary 8-hydroxy-2-deoxygua nosine (P=0.006) and 8-
isoprostanes (P=0.02) in all subjects and CuZnSOD p rotein content (P=0.04) 
in obese women, in the absence of changes in body w eight or composition. ET 
without weight loss decreases systemic oxidative st ress, but not markers of 
inflammation, in obese women. 
 
PMID: 18502211 [found with GoPubMed] 
 
 
 
14: Endocrinology 2008 May; 
 
Role and regulation of adipokines during zymosan-in duced peritoneal 
inflammation in mice. 
 
Pini M, Gove ME, Sennello J, van Baal JW, Chan L, F antuzzi G 
 
Dept. of Kinesiology and Nutrition, University of I llinois at Chicago, 
Chicago, IL 60612, USA; Dept. of Molecular and Cell ular Biology, Baylor 
College of Medicine, Houston, TX, 77030, USA. 
 



Adipokines, cytokines mainly produced by adipocytes , are active 
participants in the regulation of inflammation. Adm inistration of zymosan 
(ZY) was used to investigate regulation and role of  adipokines during 
peritonitis in mice. Injection of ZY lead to a sign ificant increase in 
leptin levels in both serum and peritoneal lavage f luid (PLF), while a 
differential trend in local versus systemic levels was observed for both 
resistin and adiponectin. The role of leptin in ZY- induced peritonitis was 
investigated using leptin-deficient ob/ob mice, wit h and without 
reconstitution with exogenous leptin. Leptin-defici ency was associated with 
delayed resolution of peritoneal inflammation induc ed by ZY, since ob/ob 
mice had a more pronounced cellular infiltrate in t he peritoneum as well as 
higher and prolonged local and systemic levels of I L-6, TNFalpha, IL-10 and 
CXCL2 compared to WT mice. Reconstitution with exog enous leptin exacerbated 
the inflammatory infiltrate and systemic IL-6 level s in ob/ob mice, while 
inhibiting production of TNFalpha, IL-10 and CXCL2.  In contrast with the 
important role of leptin in regulating each aspect of ZY-induced 
peritonitis, adiponectin deficiency was only associ ated with a decreased 
inflammatory infiltrate, without affecting cytokine  levels. These findings 
point to a complex role for adipokines in ZY-induce d peritonitis and 
further emphasize the interplay between obesity and  inflammation. 
 
PMID: 18450950 [found with GoPubMed] 
 
 
 
15: Mol Nutr Food Res 2008 Mar; 
 
Leptin, adiponectin, resistin, and ghrelin - Implic ations for inflammatory 
bowel disease. 
 
Karmiris K, Koutroubakis IE, Kouroumalis EA 
 
Department of Gastroenterology, University Hospital  of Heraklion, 
Heraklion, Crete, Greece. Fax: +30-281-0542085. 
 
Inflammatory bowel disease (IBD) is characterized b y anorexia, 
malnutrition, altered body composition, and develop ment of mesenteric white 
adipose tissue (WAT) hypertrophy. Increasing eviden ce suggests that 
adipokines synthesized either in WAT or in immune c ells, are involved in 
these manifestations of IBD. Among adipokines lepti n, adiponectin and 
resistin hold a fundamental role while the role of ghrelin in inflammation 
is not well established. Preliminary studies have s hown overexpression of 
leptin, adiponectin, and resistin in mesenteric WAT  of patients with 
Crohn's disease (CD) and significant alterations of  circulating serum 
levels of these adipokines in IBD. It has also been  demonstrated that 
intestinal inflammation causes an increase in endog enous ghrelin 
production. In animal models of intestinal inflamma tion, existing data 
suggest that leptin, adiponectin, and resistin are pivotal mediators of 
inflammation. Interesting therapeutic interventions  based on these data 
have been suggested. A specific role for hypertroph ic WAT has also been 
implicated in CD. Further efforts with experimental  and clinical studies 
are needed to better understand the role of adipoki nes in IBD. 
 
PMID: 18383234 [found with GoPubMed] 
 
 
 
16: Schizophr Res 2008 Apr; 
 
Coagulation and inflammation markers during atypica l or typical 
antipsychotic treatment in schizophrenia patients a nd drug-free first-
degree relatives. 
 



Carrizo E, Fernández V, Quintero J, Connell L, Rodr íguez Z, Mosquera M, 
Acosta A, Baptista T 
 
Institute of Clinical Research “Dr. Américo Negrett e”, Zulia University 
Medical School, Maracaibo, Venezuela. 
 
BACKGROUND: Clinical studies suggest that the secon d generation 
antipsychotics (APs) clozapine and olanzapine and t o a lesser extent the 
typical antipsychotics may be associated with a pro coagulant and 
proinflammatory state that promotes venous thromboe mbolism. We evaluated 
here several blood factors associated with coagulat ion and inflammation in 
AP-treated schizophrenia patients and their first-d egree relatives. 
METHODS: Procoagulant factors (fibrinogen and plasm inogen activator 
inhibitor [PAI-1]), the anticoagulant factor antith rombin III [AT-III], and 
inflammation-related factors (C-reactive protein [C RP] and leptin) were 
assessed in patients chronically treated with cloza pine (n=29), olanzapine 
(n=29), typical APs (n=30) and first degree relativ es of clozapine (n=23) 
and olanzapine subjects (n=11). RESULTS: The typica l AP group had the 
highest CRP level (p=0.013) in spite of having the lowest body mass index 
(BMI). Patients as a single group had higher CRP le vels than relatives 
(p=0.003). The typical AP group also had the highes t AT-III levels 
(p=0.021). Fibrinogen levels did not differ between  the groups (p=0.13). 
Olanzapine patients displayed the highest PAI-1 and  leptin levels among the 
drug-treated subjects, but values were similar to t hose observed in their 
relatives, and were significantly correlated with t he BMI. CONCLUSIONS: A 
homogeneous negative profile of high inflammation a nd procoagulant factors 
along with low levels of anticoagulants was not det ected in any group. 
While preliminary, our results suggest that the obs erved abnormalities were 
not related to a direct drug effect, but to elevate d BMI (high PAI-1 and 
leptin in olanzapine-treated patients). We speculat e that the high CRP in 
the typical AP group might be related to poor lifes tyle habits, but this 
must we confirmed in future studies. 
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Background Leptin could be a key regulator of C-rea ctive protein (CRP) 
levels, which serve as a marker of systemic inflamm ation. Both leptin and 
CRP are predictors of cardiovascular disease (CVD).  However, the 
interactions between leptin and CRP, and their asso ciation with CVD, remain 
unclear. We therefore studied them in a large, mult iethnic 
population.Methods We analyzed leptin and CRP level s, anthropometric 
variables and cardiovascular risk factor data from 6,251 participants from 
the Third National Health and Nutrition Examination  Survey (NHANES III). 
Logistic regression was used to estimate the associ ation between leptin, 
CRP and CVD (defined as history of myocardial infar ction or stroke). 
Receiver operating characteristic curves were creat ed to study the 
additional value of leptin and CRP for the associat ion with CVD.Results The 
mean age was 44.4 +/- 0.21 years (52.5% women). Aft er adjustment for age, 
race, dyslipidemia, hypertension, diabetes, smoking , obesity and CRP, high 



levels of leptin were significantly associated with  CVD in men (odds ratio 
2.47, 95% CI 1.19-5.19) and in women (odds ratio 3. 30, 95% CI 1.47-7.99). 
After adjustment for leptin, CRP was not associated  with CVD. There was a 
significant correlation between levels of leptin an d CRP (Spearman 
correlation rho = 0.22 in men and rho = 0.32 in wom en, both P < 0.0001). 
The area under the curve, representing the associat ion between 
cardiovascular risk factors and CVD, increased afte r the addition of high 
levels of both leptin and CRP together.Conclusion H igh leptin levels are 
independently associated with CVD even after adjust ment for CRP; elevated 
CRP levels are not associated with CVD after adjust ment for leptin. 
However, increased concentrations of both leptin an d CRP confer the highest 
risk for CVD. 
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The progression of the neoplastic disease is charac terised by specific 
alterations of energy metabolism and by symptoms li ke fatigue, anorexia, 
nausea, anemia, immunodepression and poor performan ce status (PS). The main 
cause of these symptoms and metabolic abnormalities  is the chronic action 
of proinflammatory cytokines released both by tumor  and immune cells. The 
present study aimed to assess the relationship betw een markers of 
inflammation (C-Reactive Protein, Fibrinogen, proin flammatory cytokines) 
and energy metabolic status (BMI, leptin, oxidative  stress) according to 
clinical parameters in 104 ovarian cancer patients at different stage and, 
moreover, to evaluate prospectively the changes of these parameters in 
accordance to tumor response in a subgroup of 70 ad vanced stage ovarian 
cancer patients. Advanced stage and poor PS were as sociated to high grade 
inflammation and impaired energy metabolism. Among inflammatory mediators, 
interleukin (IL)-6 had a central role as predictive  factor of leptin, 
reactive oxygen species and glutathione peroxidase.  In turn, leptin 
considered the key marker of the nutritional status  and energy metabolism, 
was independently determined from stage and IL-6, n ot only from BMI. 
Moreover, the evaluation of the changes of these pa rameters during the 
course of the neoplastic disease in the subgroup of  advanced ovarian cancer 
patients clearly unveils the central role of IL-6 a nd leptin as early 
markers of the metabolic alterations and symptoms a ssociated to disease 
progression in advanced stage ovarian cancer. Their  assessment should be 
included in monitoring disease outcome, especially when cancer is no longer 
curable and quality of life becomes the primary end point. 
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Effect of obesity on pulmonary inflammation induced  by acute ozone 
exposure: role of interleukin-6. 
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To determine the role of interleukin (IL)-6 in the increased ozone (O3)-
induced inflammation and injury observed in obese v ersus lean mice, lean 
wildtype and leptin-deficient obese (ob/ob) mice we re injected with anti-
IL-6 antibody (Ab) or an isotype control Ab 24 hour s before exposure to 
either O3 (2 ppm for 3 h) or room air. Four or 24 h ours after O3 exposure, 
bronchoalveolar lavage (BAL) was performed and the lungs were harvested for 
Western blotting. Anti-IL-6 Ab caused substantial r eductions in O3-induced 
increases in BAL IL-6 in mice of both genotypes. Fo ur hours following O3, 
ob/ob mice had increased BAL neutrophils compared t o controls and anti-IL-
6-Ab virtually abolished this difference. At 24 hou rs, O3-induced increases 
in BAL protein and BAL serum albumin were augmented  in ob/ob versus 
wildtype mice and anti-IL-6-Ab ablated these obesit y-related differences in 
epithelial barrier injury. O3 increased tyrosine ph osphorylation of STAT-3 
and STAT-1. There was no effect of obesity on STAT- 3 phosphorylation, 
whereas obesity decreased STAT-1 expression, result ing in reduced STAT-1 
phosphorylation. IL-6 neutralization did not alter STAT-3 or STAT-1 
phosphorylation in ob/ob or wildtype mice. O3 incre ased BAL leukemia 
inhibitory factor (LIF) to a greater extent in obes e than lean mice and LIF 
may account for effects on STAT phosphorylation. Ou r results suggest that 
IL-6 plays a complex role in pulmonary responses to  O3, a role that differs 
between wildtype and ob/ob mice. Moreover, obesity- related differences in 
activation of STAT proteins may contribute to some of the differences in 
the response of obese versus lean mice. Key words: neutrophil, airway, 
inflammation, STAT-3, STAT-1. 
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Until relatively recently, the role of adipose tiss ue in the development of 
obesity and its consequences was considered to be a  passive one. Mounting 
evidence highlights the role of adipose tissue in t he development of a 
systemic inflammatory state that contributes to obe sity-associated 
vasculopathy and cardiovascular risk. It is now cle ar that, in addition to 
storing calories as triglycerides, adipocytes secre te a large variety of 
cytokines, chemokines and hormone-like factors, suc h as leptin, resistin, 
and acute-phase proteins. In addition, insulin resi stance, both in 
nondiabetic and diabetic subjects, is frequently as sociated with obesity, 
particularly with an excess of intraabdominal fat. This production of pro-
atherogenic substances is of particular interest si nce an increase in the 
plasma levels of these mediators may provide a nove l mechanistic link 
between obesity and its vascular complications. 
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Effects of feeding fish oil on mesenteric lymph nod e cytokine responses in 
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Objective:Aberrant immune responses have been ident ified in obesity; 
however, immune cells of lymph nodes residing in th e inflammatory 
environment of visceral adipose tissue have been la rgely overlooked. 
Eicosapentaenoic acid (EPA) and docosahexaenoic aci d (DHA) can reduce 
inflammation and modify T-cell function and therefo re may improve immune 
function in obesity. Thus, we determined the effect s of feeding fish oil 
(FO) containing EPA and DHA on mesenteric lymph nod e (MLN) immune cell 
function.Methods:In this study, 14-week-old obese, leptin receptor-
deficient JCR:LA-cp rats (cp/cp) (n=10 per group) w ere randomized to one of 
three nutritionally adequate diets for 3 weeks: con trol (ctl, 0% EPA+DHA), 
low FO (LFO, 0.8% w/w EPA+DHA) or high FO (HFO, 1.4 % w/w EPA+DHA). Lean 
JCR:LA-cp (Cp/cp or Cp/Cp) rats (n=5) were fed ctl diet. MLN cell 
phospholipid (PL) fatty acid composition, phenotype s and cytokine 
production were measured.Results:Obese ctl rats pro duced more IL-1beta, IL-
4 and IL-10, despite a higher proportion of (n-3) p olyunsaturated fatty 
acids (PUFAs) and a lower (n-6):(n-3) PUFA ratio in  MLN PL compared with 
lean ctl rats (P<0.05). Concanavalin A-stimulated I L-2 production did not 
differ from lean rats even though obese ctl rats ha d a lower proportion of 
CD4(+)CD25(+) cells (P<0.05). Feeding FO to obese r ats increased the 
incorporation of (n-3) PUFA into MLN PL and normali zed production of IL-
1beta (HFO only), IL-4 and IL-10 to the levels simi lar to lean ctl rats 
(P<0.05).Conclusion:We demonstrate for the first ti me that obese JCR:LA-cp 
rats have impaired responses of MLN immune cells to  mitogen stimulation and 
altered PL fatty acid composition. Feeding FO lower ed the ex vivo 
inflammatory response (HFO only) and production of Th2 cytokines, without 
changing IL-2 production from ConA-stimulated splen ocytes, which may occur 
independent of leptin signalling.International Jour nal of Obesity advance 
online publication, 2 December 2008; doi:10.1038/ij o.2008.227. 
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We have recently reported that PPARalpha deficiency  leads to hypoglycaemia 
and hypoinsulinemia in mice (Yessoufou et al. Endoc rinology 147:4410-4418, 
2006). Besides, these mice exhibited high adiposity  with an inflammatory 
state. We, therefore, assessed, in this study, the effects of PPARalpha 
deficiency on the expression of mRNA encoding for t he insulin gene 
transcription factors in pancreatic beta-cells alon g with those implicated 
in inflammation in adipose tissues. On fasting, the  adult PPARalpha-null 
mice were hypoglycemic. Serum insulin concentration s and its pancreatic 
mRNA transcripts were downregulated in PPARalpha-nu ll mice, suggesting that 



PPARalpha gene deletion contributes to low insulin gene transcription. The 
PPARalpha gene deletion downregulates the mRNA expr ession of insulin gene 
transcription factors, i.e., Pdx-1, Nkx6.1, and Maf A. Besides, the 
pancreatic function was diminished by PPARalpha def iciency as PPARalpha-
null mice expressed low pancreatic Glut2 and glucok inase mRNA. PPARalpha-
null mice also expressed high adiponectin and lepti n mRNA levels compared 
to wild type animals. Adipose tissues of PPARalpha- null mice exhibited 
upregulation of CD14 and CD68 mRNA, generally expre ssed by macrophages. 
PPARalpha gene deletion downregulates the adipocyte  mRNA of certain pro-
inflammatory agents, like MCP-1, TNF-alpha, IL-1bet a, IL-6, and RANTES, 
though pro-inflammatory TLR-2 and TLR-4 mRNAs were upregulated in the 
adipose tissues. Our results suggest that PPARalpha  deficiency, in mice, is 
implicated in the modulation of insulin gene transc ription and inflammatory 
status in adipose tissues. 
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BACKGROUND AND PURPOSE: Leptin is an adipose hormon e endowed with 
angiopoietic, neurotrophic, and neuroprotective pro perties. We tested the 
hypothesis that leptin might act as an endogenous m ediator of recovery 
after ischemic stroke and investigated whether nucl ear transcription 
factors kappaB activation is involved in leptin-med iated neuroprotection. 
METHODS: The antiapoptotic effects of leptin were e valuated in cultured 
mouse cortical neurons from wild-type or NF-kappaB/ c-Rel(-/-) mice exposed 
to oxygen-glucose deprivation. Wild-type, c-Rel(-/- ) and leptin-deficient 
ob/ob mice were subjected to permanent middle cereb ral artery occlusion. 
Leptin production was measured in brains from wild- type mice with 
quantitative reverse transcriptase-polymerase chain  reaction and 
immunostaining. Mice received a leptin bolus (20 mi crog/g) 
intraperitoneally at the onset of ischemia. RESULTS : Leptin treatment 
activated the nuclear translocation of nuclear tran scription factors kappaB 
dimers containing the c-Rel subunit, induced the ex pression of the 
antiapoptotic c-Rel target gene Bcl-xL in both cont rol and oxygen-glucose 
deprivation conditions, and counteracted the oxygen -glucose deprivation-
mediated apoptotic death of cultured cortical neuro ns. Leptin-mediated Bcl-
xL induction and neuroprotection against oxygen-glu cose deprivation were 
hampered in cortical neurons from c-Rel(-/-) mice. Leptin mRNA was induced 
and the protein was detectable in microglia/macroph age cells from the 
ischemic penumbra of wild-type mice subjected to pe rmanent middle cerebral 
artery occlusion. Ob/ob mice were more susceptible than wild-type mice to 
the permanent middle cerebral artery occlusion inju ry. Leptin injection 



significantly reduced the permanent middle cerebral  artery occlusion-
mediated cortical damage in wild-type and ob/ob mic e, but not in c-Rel(-/-) 
mice. CONCLUSIONS: Leptin acts as an endogenous med iator of neuroprotection 
during cerebral ischemia. Exogenous leptin administ ration protects against 
ischemic neuronal injury in vitro and in vivo in a c-Rel-dependent manner. 
 
PMID: 19023096 [found with GoPubMed] 
 
 
 
24: Int J Cardiol 2008 May; 
 
Contribution of adipocytokines to low-grade inflamm atory state as expressed 
by circulating C-reactive protein in Japanese men: Comparison of leptin and 
adiponectin. 
 
Sugiura K, Tamakoshi K, Yatsuya H, Otsuka R, Wada K , Matsushita K, Kondo T, 
Hotta Y, Mitsuhashi H, Murohara T, Toyoshima H 
 
Department of Public Health/Health Information Dyna mics, Field of Social 
Life Science, Program in Health and Community Medic ine, Nagoya University 
Graduate School of Medicine, Nagoya, Japan; Departm ent of Cardiology, 
Nagoya University Graduate School of Medicine, Nago ya, Japan. 
 
BACKGROUND: Circulating C-reactive protein (CRP) is  a marker of 
inflammation and is associated with the incidence o f cardiovascular events. 
Although it has been known that adiponectin protect s, whereas leptin 
accelerates, the development of atherosclerotic dis eases, the comparative 
strength of their reciprocal effects on circulating  CRP remains unclear. 
METHODS: We studied a population of 2049 Japanese m en aged 35 to 66. For 
all subjects, multiple regression analysis performe d with log-transformed 
CRP concentration as the dependent variable, and wi th log-transformed 
leptin, log-transformed adiponectin, age, BMI, smok ing status, and 
components of metabolic syndrome as independent var iables. RESULTS: Both 
leptin (positively) and adiponectin (negatively) we re significantly and 
independently associated with CRP concentration. Th e absolute value of the 
standardized regression coefficient (st-beta) of le ptin (st-beta=0.201) was 
higher than that of adiponectin (st-beta=-0.082). A fter subjects were 
stratified by current BMI level, both of the adipoc ytokines were 
significantly associated with CRP concentration amo ng subjects with BMI <25 
kg/m(2), whereas only leptin was significantly asso ciated with CRP 
concentration among subjects with BMI >=25 kg/m(2).  CONCLUSIONS: Both 
leptin and adiponectin were independently associate d with CRP 
concentration. Leptin was more strongly related to CRP levels than 
adiponectin was, especially among obese subjects. 
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BACKGROUND: Carotid artery lesions from symptomatic  patients are 
characterized by inflammation and neovascularizatio n. The adipokine leptin 
promotes angiogenesis and activates inflammatory ce lls, and the leptin 
receptor (ob gene-encoded receptor), ObR, is expres sed in advanced 
atherosclerotic lesions. The present study quantita tively analyzed ObR 
messenger RNA (mRNA) expression and immunoreactivit y in carotid artery 
plaques from symptomatic and asymptomatic persons. Plaque angiogenesis, 
gene expression of vascular endothelial growth fact or (VEGF), and 
macrophage density were also analyzed. METHODS: Car otid endarterectomy 
specimens were collected from 26 patients undergoin g surgery for 
hemispheric cerebrovascular symptoms (n = 13) or pr ogressive asymptomatic 
internal carotid stenosis (n = 13). A representativ e sample, including part 
of the most active site, was collected from each le sion and evaluated by 
real-time polymerase chain reaction analysis for Ob R(long) and ObR(common) 
isoforms, VEGF(165), and macrophage adhesion molecu le-1 (Mac-1) mRNA, and 
by immunohistochemistry for ObR, von Willebrand fac tor (vWF), and CD68 
antigen expression. RESULTS: All plaques exhibited advanced atherosclerosis 
(American Heart Association class IV through VI). T ranscript levels were 
preferentially elevated in symptomatic plaques for ObR(long) (P = .0006) 
and ObR(common) (P = .033), with a simultaneous upr egulation of VEGF(165) 
(P = .001) and Mac-1 mRNA expression (P = .003). Im munohistochemical 
analysis confirmed a significant increase of ObR an tigen levels (P = .011) 
and CD68-positive inflammatory cells (P = .049) in symptomatic plaques, 
whereas neovascularization, evident in all plaques,  was similar in both 
groups (P = .7). CONCLUSION: The ObR(long) and ObR( common) genes are 
upregulated and their protein preferentially synthe sized in clinically 
symptomatic carotid plaques. Moreover, ObR expressi on is positively 
correlated with augmentation of gene transcripts re lated to macrophage 
density and neovascularization. These data suggest that ObR(long) and 
ObR(common) may be linked with histologic features of carotid plaque 
instability, which are associated with cerebral isc hemic symptoms. 
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Background:In adults, circulating aP2 may link obes ity, inflammation and 
the metabolic syndrome, but there are few data in c hildren. Experimental 
models support that dietary factors, particularly d ietary fat, may be major 
determinants of phenotype.Objective:The aim of this  study was to 
investigate, in normal, overweight and obese childr en, the relationships 
among aP2, the metabolic syndrome, inflammation and  diet.Design:This was a 
cross-sectional study conducted in Northern Switzer land.Subjects:Subjects 
for this study were 6- to 14-year-old, prepubertal and early pubertal, 
normal weight, overweight and obese children (n=124 ).Main outcome 
measures:Body mass index (BMI), body fat percent, w aist-to-hip ratio, blood 
pressure, circulating aP2, fasting insulin, C-react ive protein (CRP), 
plasma lipids and dietary intakes of macro- and mic ronutrients were 
determined.Results:Circulating aP2 markedly increas ed with increasing 
central and total adiposity, and predicted measures  of insulin resistance. 
Independent of BMI standard deviation scores and pu berty, aP2 correlated 



with intake of the antioxidant vitamins A, C and E as well as circulating 
concentrations of CRP, leptin and low-density lipop rotein cholesterol. 
Children with lower aP2 concentrations consuming hi gh-fat diets did not 
show an increase in fasting insulin or CRP, whereas  those with higher aP2 
concentrations showed marked increases in these mea sures with high intakes 
of fat or saturated fat.Conclusions:Increased centr al and overall adiposity 
in children are associated with higher circulating aP2 concentrations. In 
children with high dietary intakes of total fat and  saturated fat, but not 
those with low intakes, higher aP2 concentrations a re associated with 
measures of insulin resistance and inflammation.Int ernational Journal of 
Obesity advance online publication, 5 August 2008; 
doi:10.1038/ijo.2008.128. 
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Over the last few years, a series of molecules know n to play a function in 
metabolism has also been shown to play an important  role in the regulation 
of the immune response. In this context, the adipoc yte-derived hormone 
leptin has been shown to regulate the immune respon se in normal as well as 
in pathological conditions. More specifically, it h as been shown that 
conditions of reduced leptin production (i.e., gene tic leptin deficiency, 
anorexia nervosa, malnutrition) are associated with  increased 
susceptibility to infections. Conversely, immune-me diated disorders such as 
autoimmune disorders are associated with increased secretion of leptin and 
production of proinflammatory, pathogenic cytokines . Leptin could represent 
the "missing link" among immune response, metabolic  function, and 
nutritional status. Indeed, more recently, leptin-d eficient mice have been 
shown to be resistant to a series of experimentally  induced autoimmune 
disorders including experimental autoimmune encepha lomyelitis (EAE), an 
animal model of multiple sclerosis. Normal wild-typ e mice show increased 
secretion of leptin in serum upon EAE induction, an d brain inflammatory 
infiltrates stain positive for leptin. Finally, lep tin neutralization with 
leptin antagonists improves the EAE course by profo undly altering 
intracellular signaling of myelin-reactive T cells and increasing the 
number of regulatory forkhead/winged helix transcri ption factor 3(+)CD4(+) 
T cells. These data suggest that leptin can be cons idered as a link among 
immune tolerance, metabolic state, and autoimmunity  and that strategies 
aimed at interfering with the leptin axis could rep resent innovative, 
therapeutic tools for autoimmune disorders. 
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Exercise promotes weight loss and improves insulin sensitivity. However, 
the molecular mechanisms mediating its beneficial e ffects are not fully 
understood. Obesity correlates with increased produ ction of inflammatory 
cytokines, which in turn, contributes to systemic i nsulin resistance. To 
test the hypothesis that exercise mitigates this in flammatory response, 
thereby improving insulin sensitivity, we developed  a model of voluntary 
exercise in mice made obese by feeding of a high fa t/high sucrose diet 
(HFD). Over four weeks, mice fed chow gained 2.3 +/ - 0.3 g, while HFD mice 
gained 6.8 +/- 0.5 g. After 4 weeks, mice were subd ivided into four groups: 
chow-no exercise, chow-exercise, HFD-no exercise, H FD-exercise and 
monitored for an additional 6 weeks. Chow-no exerci se and HFD-no exercise 
mice gained an additional 1.2 +/- 0.3 g and 3.3 +/-  0.5 g respectively. 
Exercising mice had higher food consumption, but di d not gain additional 
weight. As expected, GTT and ITT showed impaired gl ucose tolerance and 
insulin resistance in HFD-no exercise mice. However , glucose tolerance 
improved significantly and insulin sensitivity was completely normalized in 
HFD-exercise animals. Furthermore, expression of TN F-alpha, MCP-1, PAI-1 
and IKKbeta was increased in adipose tissue from HF D mice compared to chow 
mice, whereas exercise reversed the increased expre ssion of these 
inflammatory cytokines. In contrast, expression of these cytokines in liver 
was unchanged among the four groups. These results suggest that exercise 
partially reduces adiposity, reverses insulin resis tance and decreases 
adipose tissue inflammation in diet-induced obese m ice, despite continued 
consumption of HFD. Key words: insulin resistance, cytokine, adiposity, 
high-fat diet. 
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OBJECTIVE: To investigate the significance of fatty  liver as predictor of 
insulin resistance (IR) and chronic inflammation. R ESEARCH DESIGN AND 
METHODS: This cross-sectional study included 450 ad ults of Han Chinese 
origin aged >/=35. Excluded were cases with hepatit is B or C, alcoholic 
liver disease, or currently using thiazolidinedione . The volunteers were 
screened for the presence of the components of meta bolic syndrome (MtS). IR 
index was estimated by the homeostasis model assess ment. The fatty liver 
index was evaluated by computed tomography, calcula ted as the liver/spleen 
(L/S) ratio arrived at by averaging Hounsfield valu es obtained for five 3-
mm slices. Serum levels of adiponectin, C-reactive protein (CRP), leptin, 
interleukin-6 (IL-6) and tumor necrosis factor-alph a (TNF-alpha) were 
checked in 100 subjects with low-L/S ratio and 100 age- and sex-matched 
controls. RESULTS: Fatty liver index correlated wit h all MtS traits and IR 
index. The values of L/S ratios in subjects with 0,  1, 2, 3 and >/=4 traits 
of MtS were 1.25+/-0.13, 1.18+/-0.16, 1.12+/-0.21, 1.05+/-0.25 and 0.92+/-
0.25, respectively (p<0.001). In our stepwise regre ssion analysis to 
compare the L/S ratios to the conventional traits o f MtS for association 
with adipokine dysregulation, we found L/S ratio to  be independently 
associated with most of them: adiponectin (p<0.001) , CRP (p<0.001), IL-6 



(p=0.005) and TNF-alpha (p=0.014). CONCLUSION: In C hinese, fatty liver 
index correlated well with IR index and can be a be tter marker of chronic 
inflammation than the conventional components of Mt S. 
 
PMID: 18534708 [found with GoPubMed] 
 
 
 
30: Physiol Res 2008 Jul; 
 
The effect of pheochromocytoma treatment on subclin ical inflammation and 
endocrine function of adipose tissue. 
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The aim of our study was to evaluate the influence of surgical removal of 
pheochromocytoma on the endocrine function of adipo se tissue and 
subclinical inflammation as measured by circulating  C-reactive protein 
(CRP) levels. 18 patients with newly diagnosed pheo chromocytoma were 
included into study. Anthropometric measures, bioch emical parameters, serum 
CRP, leptin, adiponectin and resistin levels were m easured at the time of 
diagnosis and 6 months after surgical removal of ph eochromocytoma, 
respectively. Surgical removal of pheochromocytoma significantly increased 
body weight, decreased both systolic and diastolic blood pressure, fasting 
blood glucose and glycated hemoglobin levels. Serum  CRP levels were 
decreased by 50 % six months after surgical removal  of pheochromocytoma 
(0.49+/-0.12 mg/l vs. 0.23+/-0.05 mg/l, p<0.05) des pite a significant 
increase in body weight. Serum leptin, adiponectin and resistin levels were 
not affected by the surgery. We conclude that incre ased body weight in 
patients after surgical removal of pheochromocytoma  is accompanied by an 
attenuation of subclinical inflammation probably du e to catecholamine 
normalization. We failed to demonstrate an involvem ent of the changes of 
circulating leptin, adiponectin or resistin levels in this process. 
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Partial Leptin Deficiency. 
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beta-Aminoisobutyric acid (BAIBA), a thymine catabo lite, increases fatty 
acid oxidation (FAO) in liver and reduces the gain of body fat mass in 
Swiss (lean) mice fed a standard chow. We determine d whether BAIBA could 
prevent obesity and related metabolic disorders in different murine models. 
To this end, BAIBA (100 or 500 mg/kg/day) was admin istered for 4 months in 
mice totally deficient in leptin (ob/ob). BAIBA (10 0 mg/kg/day) was also 
given for 4 months in wild-type (+/+) mice and mice  partially deficient in 
leptin (ob/+) fed a high-calorie (HC) diet. BAIBA d id not limit obesity and 
hepatic steatosis in ob/ob mice, but reduced liver cytolysis and 
inflammation. In ob/+ mice fed the HC diet, BAIBA f ully prevented, or 
limited, the gain of body fat, steatosis and necroi nflammation, glucose 
intolerance, and hypertriglyceridemia. Plasma beta- hydroxybutyrate was 



increased, whereas expression of carnitine palmitoy ltransferase-1 was 
augmented in liver and white adipose tissue. Acetyl -CoA carboxylase was 
more phosphorylated, and de novo lipogenesis was le ss induced in liver. 
These favorable effects of BAIBA in ob/+ mice were associated with a 
restoration of plasma leptin levels. The reduction of body adiposity 
afforded by BAIBA was less marked in +/+ mice. Fina lly, BAIBA significantly 
stimulated the secretion of leptin in isolated ob/+  adipose cells, but not 
in +/+ cells. Thus, BAIBA could limit triglyceride accretion in tissues 
through a leptin-dependent stimulation of FAO. As p artial leptin deficiency 
is not uncommon in the general population, suppleme ntation with BAIBA may 
help to prevent diet-induced obesity and related me tabolic disorders in low 
leptin secretors.Obesity (2008) doi:10.1038/oby.200 8.337. 
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Inflammation is associated with a decrease of lipog enic factors in omental 
fat in women. 
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Obesity is characterized by systemic low-grade infl ammation where adipose 
tissue, especially the omental depot, is thought to  play a key role. We 
have previously shown that inflammation impairs 3T3 -L1 preadipocyte cell 
line differentiation. To explore whether this inter action takes also place 
in vivo, the expression of several genes related to  inflammation and 
adipocyte differentiation was assessed in human sam ples. Paired adipose 
tissue biopsies (from omental and subcutaneous depo ts) were obtained from 
24 women: 6 lean normoglycaemic and 18 obese volunt eers with different 
glycaemic states (normoglycaemic, glucose intoleran t or type 2 diabetic). 
The expression levels of CD14, IL-18, leptin, adipo nectin, SREBP1, 
PPARgamma, PBEF1 (visfatin), GPD1, LPL, FABP4 and H IF1alpha were determined 
by quantitative real time PCR. CD14 and IL-18 were overexpressed in omental 
adipose tissue as compared to the subcutaneous depo t irrespective of the 
subjects obesity or diabetes status. A significant decrease of LPL, GPD1 
and leptin expression was observed in omental tissu e and an inverse 
correlation between expression of CD14 and IL-18 an d that of PPARgamma, LPL 
and FABP4 was observed. The underexpression of omen tal lipogenic markers 
was more accentuated in the presence of glucose int olerance. Furthermore, 
adiponectin and SREBP1 expressions were also signif icantly decreased in 
omental tissue of type 2 diabetic patients. PBEF1 a nd HIF1alpha expressions 
remained comparable in all samples. Therefore, in h umans, inflammation is 
increased in the omental depot as evidenced by CD14  and IL-18 expression. 
In this localisation, the inflammatory state is ass ociated with a decreased 
expression of lipogenic markers, which is more pron ounced in diabetic 
subjects. Key words: obesity, CD14, IL-18, subcutan eous and visceral 
adipose tissue, diabetes. 
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Oxidative Stress, Inflammation, and Atherosclerotic  Changes in Retinal 
Arteries in the Japanese population;Results from th e Mima Study. 
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Oxidative stress, lifestyle and atherosclerosis in the general population. 
A population-based, cross-sectional study was made of 282 people (126 men 
and 156 women, mean age; 6513, mean BMI; 25.42.7 kg /m(2)) recruited from 
the Mima study in Tokushima Prefecture. Risk factor s included age, sex, 
body mass index (BMI), cigarette smoking, systolic and diastolic pressure, 
fasting blood glucose, serum lipids, and high-sensi tive C-reactive protein 
(hs-CRP). Oxidative stress in blood samples was mea sured by the diacron 
reactive oxygen metabolites (ROMs) test. The degree  of sclerotic change was 
determined from fundus photographs according to Sch eie's classification. 
After adjustment for age and sex, ROM levels positi vely correlated with hs-
CRP levels, but not with ghrelin, leptin and adipon ectin levels. 
Furthermore, ROM and hs-CRP levels positively and i ndividually correlated 
with the grade of sclerotic change in the fundus oc uli independent of age 
in a multiple regression analysis. These results su ggest that oxidative 
stress and chronic inflammation promote atheroscler osis in the retinal 
arteries in the general population. 
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CRH, the hypothalamic component of the HPA axis, at tenuates inflammation 
through stimulation of glucocorticoid release, whil e peripherally expressed 
CRH acts as a proinflammatory mediator. CRH is expr essed in the intestine 
and upregulated in patients with ulcerative colitis . However, its 
pathophysiological significance in intestinal infla mmatory diseases has 
just started to emerge. In a mouse model of acute, trinitrobenzene sulfonic 
acid (TNBS) induced-experimental colitis we demonst rate that, despite low 
glucocorticoid levels, CRH deficient mice develop s ubstantially reduced 
local inflammatory responses. These effects were sh own by histological 
scoring of tissue damage and neutrophil infiltratio n. At the same time, CRH 
deficiency was found to be associated with higher s erum leptin and IL-6 
levels along with sustained anorexia and weight los s, although central CRH 
has been reported to be a strong appetite suppresso r. Taken together, our 
results support an important proinflammatory role f or CRH during mouse 
experimental colitis, and possibly in inflammatory bowel disease in humans. 
Moreover, they suggest that CRH is involved in home ostatic pathways that 
link inflammation and metabolism. 
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Obesity is a major risk factor for the development of type 2 diabetes, and 
both conditions are now recognized to possess signi ficant inflammatory 
components underlying their pathophysiologies. We t ested the hypothesis 
that the plant polyphenolic compound curcumin, whic h is known to exert 
potent anti-inflammatory and anti-oxidant effects, would ameliorate 
diabetes and inflammation in murine models of insul in-resistant obesity. We 
found that dietary curcumin admixture ameliorated d iabetes in high-fat diet 
induced obese (DIO) and leptin-deficient ob/ob male  C57BL/6J mice as 
determined by glucose and insulin tolerance testing  and hemoglobin A1c 
percentages. Curcumin treatment also significantly reduced macrophage 
infiltration of white adipose tissue, increased adi pose tissue adiponectin 
production, and decreased hepatic nuclear NF-kappaB  activity, hepatomegaly, 
and markers of hepatic inflammation. We therefore c onclude that orally 
ingested curcumin reverses many of the inflammatory  and metabolic 
derangements associated with obesity and improves g lycemic control in mouse 
models of type 2 diabetes. This or related compound s warrant further 
investigation as novel adjunctive therapies for typ e 2 diabetes in man. 
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Low Leptin Levels in Migraine: A Case Control Study . 
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Background.- Obesity has been shown to be a risk fa ctor for transformation 
of episodic migraine to chronic form, and adipocyto kines have been 
implicated to modulate some of the cytokins such as  interleukin-6 and tumor 
necrosis factor, which also act in the neurogenic i nflammation in migraine. 
The aim of the study was to assess leptin levels, o ne of the 
adipocytokines, in headache-free period of migraine  patients and 
investigate its relation to vascular risk factors. Material and Methods.- 
Sixty-one patients with episodic migraine headaches  and 64 control subjects 
were enrolled in the study. Demographic data and an thropometric 
measurements were obtained from all participants; b ody mass index and fat 
mass values were calculated. Glucose and lipid para meters were measured by 
oxidase technique and cholesterol esterase enzymati c assays, and leptin 
levels were measured by ELISA in serum samples obta ined after an overnight 
fasting. Results.- Leptin levels were found signifi cantly lower in 
migraineurs than controls (40.1 +/- 21.2 ng/mL, 48. 5 +/- 24.5 ng/mL; P < 
.05). Although body mass index did not differ betwe en 2 groups, fat mass, 
and fat percentages were significantly lower in mig raine patients (19.4 +/- 
8.8 kg, 26.0 +/- 8.7 kg; P < .001 and 28 +/- 9%, 34  +/- 5%; P < .001, 
respectively). Conclusion.- Migraine patients have low leptin levels and 
fat mass which may be related to the pathogenesis o f migraine. The 
importance and impact of our findings on the preval ence, characteristics, 
and treatment of migraine needs to be investigated in further detailed 
studies. 
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Adipocytokines and CRP in Asian Indian Subjects. 
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Abstract Background: To reveal the exact link betwe en adipose tissue, 
inflammation, and cardiovascular disease (CVD), we studied the association 
of C-reactive protein (CRP) with insulin resistance  and adipocytokines in 
Asian Indian subjects. Methods: Forty-one controls,  40 obese, and 53 type 2 
diabetes (T2DM) patients (total 134) were recruited . Enzyme-linked 
immunoassay (ELISA) technique was used to determine  serum CRP and 
adipocytokine concentrations. Serum insulin was mea sured by radioimmune 
assay, and insulin resistance index was calculated by the homeostasis model 
assessment (HOMA). Association of CRP with differen t adipocytokines and 
insulin resistance was assessed with univariate reg ression analysis. 
Results: Serum leptin, resistin, and CRP levels wer e significantly 
increased and adiponectin levels were significantly  reduced in obese 
subjects. In T2DM patients, CRP levels were increas ed and adiponectin 
levels were significantly decreased but no differen ce in leptin and 
resistin levels were found compared to controls. An  important finding of 
this study was the significantly reduced levels of leptin, adiponectin, and 
resistin in nonobese T2DM patients compared to thei r BMI-matched controls. 
CRP in all subjects showed a significant correlatio n with obesity 
parameters like BMI (P < 0.001), waist circumferenc e (P < 0.01), body fat 
percentage (P < 0.01), HOMA-IR (P < 0.001), leptin (P < 0.05), and resistin 
(P < 0.01). Conclusions: The association of CRP wit h insulin resistance, 
adipocytokines, and resistin reveals close links be tween inflammation, CVD, 
and adipose tissue. These findings provide an excit ing therapeutic 
opportunity in cardiovascular disease by targeting various proinflammatory 
cascades in adipocytes. 
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Sennello JA, Fayad R, Pini M, Gove ME, Ponemone V, Cabay RJ, Siegmund B, 
Dinarello CA, Fantuzzi G 
 
Departments of Kinesiology and Nutrition and. 
 
Obesity is associated with increased severity of ac ute pancreatitis (AP). 
The cytokines IL-18 and IL-12 are elevated in patie nts with AP, and IL-18 
levels are high in obesity. We aimed to develop a p athologically relevant 
model to study obesity-associated severe AP. Lean W T and obese leptin-
deficient ob/ob mice received two injections of IL- 12 plus IL-18. Survival, 
pancreatic inflammation, and biochemical markers of  AP were measured. 
Dosing with IL-12 plus IL-18 induced 100% lethality  in ob/ob mice; no 
lethality was observed in WT mice. Disruption of pa ncreatic exocrine tissue 
and acinar cell death as well as serum amylase and lipase levels were 



significantly higher in ob/ob than in WT mice. Edem atous AP developed in WT 
mice, whereas obese ob/ob mice developed necrotizin g AP. Adipose tissue 
necrosis and saponification were present in cytokin e-injected ob/ob but not 
in WT mice. Severe hypocalcemia and elevated acute- phase response developed 
in ob/ob mice. The cytokine combination induced hig h levels of regenerating 
protein 1 and pancreatitis-associated protein expre ssion in the pancreas of 
WT but not of ob/ob mice. To differentiate the cont ribution of obesity to 
that of leptin deficiency, mice received short- and  long-term leptin 
replacement therapy. Short-term leptin reconstituti on in the absence of 
major weight loss did not protect ob/ob mice, where as leptin deficiency in 
the absence of obesity resulted in a significant re duction in the severity 
of the pancreatitis. In conclusion, we developed a pathologically relevant 
model of AP in which obesity per se is associated w ith increased severity. 
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Objective: Kinins mediate pathophysiological proces ses related to 
hypertension, pain and inflammation through the act ivation of two G 
protein-coupled receptors, named B(1) and B(2). Alt hough these peptides 
have been related to glucose homeostasis, their eff ects on energy balance 
are still unknown. Research Design and Methods: Usi ng genetic and 
pharmacological strategies to abrogate the kinin B( 1) receptor in different 
animal models of obesity, we present here evidence of a novel role for 
kinins in the regulation of satiety and adiposity. Results: Kinin B(1) 
receptor deficiency in mice (B(1)(-/-)) resulted in  less fat content, 
hypoleptinemia, increased leptin sensitivity and ro bust protection against 
high fat diet (HFD)-induced weight gain. Under HFD,  B(1)(-/-) also 
exhibited reduced food intake, improved lipid oxida tion and increased 
energy expenditure. Surprisingly, B(1) receptor def iciency was not able to 
decrease food intake and adiposity in obese mice la cking leptin (ob/ob-
B(1)(-/-)). However, ob/ob-B(1)(-/-) mice were more  responsive to the 
effects of exogenous leptin on body weight and food  intake, suggesting that 
B(1) receptors may be dependent on leptin to displa y their metabolic roles. 
Finally, inhibition of weight gain and food intake by B(1) receptor 
ablation was pharmacologically confirmed by long te rm administration of the 
kinin B(1) receptor antagonist SSR240612 to mice un der HFD. Conclusions: 
Our data suggest that kinin B(1) receptors particip ate in the regulation of 
the energy balance via a mechanism that could invol ve the modulation of 
leptin sensitivity. 
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Associations between serum uric acid and adipokines , markers of 
inflammation, and endothelial dysfunction. 
 



Bo S, Gambino R, Durazzo M, Ghione F, Musso G, Gent ile L, Cassader M, 
Cavallo-Perin P, Pagano G 
 
Department of Internal Medicine, University of Turi n, 10126 Turin, Italy. 
sbo@molinette.piemonte.it. 
 
AIM: Serum uric acid is associated with the metabol ic syndrome and its 
components, while its relationship with cardiovascu lar disease is 
controversial. The aim of the study was to evaluate  the association between 
uric acid and adipokines, markers of inflammation, oxidative stress, and 
endothelial dysfunction, which are all linked to ca rdiovascular disease. 
METHODS: The associations between uric acid and adi ponectin, resistin, 
leptin, high-sensitivity-C-reactive protein (hs-CRP ), interleukin-6, tumor 
necrosis factor-alpha, nitrotyrosine, Total Antioxi dant Status (TAS), E-
selectin, vascular adhesion molecule-1 (VCAM-1), an d intercellular adhesion 
molecule-1 (ICAM-1) were cross-sectionally evaluate d in a randomly 
collected sample of 100 men from a population-based  cohort. RESULTS: 
Subjects within the highest uric acid quartile show ed a worse metabolic 
pattern and a higher prevalence of the metabolic sy ndrome [odds ratio 
(OR)=3.6; 95% confidence interval (CI) 1.6-8.2; p<0 .001 for each 50 mumol/l 
uric acid increment in a logistic regression model after multiple 
adjustments]. Nitrotyrosine and adiponectin were si gnificantly lower, while 
TAS, hs-CRP, E-selectin, ICAM-1, and VCAM-1 were hi gher in the groups with 
increased uric acid levels. In a multiple regressio n model, after 
adjustments for multiple confounders, uric acid lev els were inversely 
associated with nitrotyrosine (p<0.001) and adipone ctin (p=0.02), and 
directly with TAS (p<0.001), and E-selectin (p=0.00 6). CONCLUSION: Serum 
uric acid showed opposite relationships, being asso ciated with both 
beneficial (inverse association with nitrotyrosine,  direct association with 
TAS) and detrimental (inverse association with adip onectin, direct 
association with E-selectin) markers, thus providin g a possible explanation 
for the previously reported controversial and not l inear association 
between uric acid and cardiovascular disease. 
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Adipose tissue-derived cytokines (adipokines) are a ssociated with the 
development of inflammation and insulin resistance.  However, which 
adipokine(s) mediate this linkage and the mechanism s involved during 
obesity are poorly understood. Through proteomics a nd microarray screening, 
we recently identified lipocalin 2 (LCN 2) as an ad ipokine that potentially 
connects obesity and its related adipose inflammati on. Herein we show that 
the levels of LCN2 mRNA are dramatically increased in adipose tissue and 
liver of ob/ob mice and primary adipose cells isola ted from Zucker obese 
rats, and thiazolidinedione (TZD) administration re duces LCN2 expression. 
Interestingly, addition of LCN2 induces mRNA levels  of PPARgamma and 
adiponectin. Reducing LCN2 gene expression causes d ecreased expression of 
PPARgamma and adiponectin, slightly reduced insulin -stimulated Akt2 



phosphorylation at Serine 473 in 3T3-L1 adipocytes.  LCN2 administration to 
3T3-L1 cells attenuated TNFalpha-effect on glucose uptake, expression of 
PPARgamma, IRS-1, and GLUT4, and secretion of adipo nectin and leptin. When 
added to macrophages, LCN2 suppressed LPS-induced c ytokine production. Our 
data suggest that LCN2 as a novel autocrine and par acrine adipokine, acting 
as an antagonist to the effect of inflammatory mole cules on inflammation 
and secretion of adipokines. 
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High plasma C-reactive protein is related to low pa raoxonase-I activity 
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Objectives: In type 2 diabetes mellitus, circulatin g C-reactive protein 
(CRP) is increased, whereas the high density lipopr otein (HDL)-associated, 
anti-oxidative and anti-inflammatory enzyme, paraox onase-I, is decreased. 
Both high CRP and low paraoxonase-I activity may pr edict cardiovascular 
disease. It is unknown whether lower paraoxonase-I activity contributes to 
higher CRP levels in diabetes. In type 2 diabetic a nd control subjects, we 
determined the relationship of CRP with paraoxonase -I when taking account 
of plasma levels of pro- and anti-inflammatory adip okines. Design and 
patients: In 81 type 2 diabetic patients and 89 con trol subjects, plasma 
high-sensitive CRP, serum paraoxonase-I activity (a rylesterase activity, 
assayed as the rate of hydrolysis of phenyl acetate  into phenol), plasma 
leptin, adiponectin, resistin and lipids were deter mined. Results: Body 
mass index (BMI), waist, insulin resistance, trigly cerides, CRP, leptin and 
resistin levels were higher (P<0.05 to P<0.001), wh ereas HDL cholesterol, 
paraoxonase-I activity and adiponectin levels were lower (P=0.02 to 
P<0.001) in diabetic compared to control subjects. Multiple linear 
regression analysis demonstrated that, after contro lling for age and 
gender, CRP was inversely related to paraoxonase-I activity (ss=-0.15, 
P=0.028) and adiponectin (ss=-0.18, P=0.009), and p ositively to leptin 
(ss=0.33, P<0.001) and BMI (ss=0.22, P=0.007), inde pendently of the 
diabetic state (or of fasting glucose or HbA1c), in sulin resistance and 
lipids (P>0.20 for all). Conclusions: Low paraoxona se-I activity is related 
to higher CRP, independently of adipokines, as well  as of obesity and 
lipids. Low paraoxonase-I activity in type 2 diabet es mellitus may 
contribute to increased cardiovascular risk via an effect on enhanced 
systemic low-grade inflammation. 
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PTP1B is a major negative regulator of insulin and leptin sensitivity. 
PTP1B overexpression in adipose tissue and skeletal  muscle of humans and 
rodents may contribute to insulin-resistance and ob esity. The mechanisms 
mediating PTP1B overexpression in obese and diabeti c states have been 
unclear. We find that adipose tissue inflammation a nd the proinflammatory 
cytokine tumor necrosis factor alpha (TNFalpha) reg ulate PTP1B expression 
in vivo. High-fat feeding of mice increased PTP1B e xpression 1.5-7-fold in 
adipose tissue, liver, skeletal muscle, and arcuate  nucleus of 
hypothalamus. PTP1B overexpression in high-fat fed mice coincided with 
increased adipose tissue expression of the macropha ge marker CD68 and 
TNFalpha, which is implicated in causing obesity-in duced insulin-
resistance. TNFalpha increased PTP1B mRNA and prote in levels by 2-5-fold in 
a dose- and time-dependent manner in adipocyte and hepatocyte cell lines. 
TNFalpha administration to mice increased PTP1B mRN A 1.4-4-fold in adipose 
tissue, liver, skeletal muscle, and hypothalamic ar cuate nucleus and PTP1B 
protein 2-fold in liver. Actinomycin D treatment bl ocked, and high dose 
salicylate treatment inhibited by 80%, TNFalpha-ind uced PTP1B expression in 
adipocyte cell lines, suggesting TNFalpha may induc e PTP1B transcription 
via nuclear factor kappaB (NFkappaB) activation. Ch romatin 
immunoprecipitation from adipocyte cell lines and l iver of mice 
demonstrated TNFalpha-induced recruitment of NFkapp aB subunit p65 to the 
PTP1B promoter in vitro and in vivo. In mice with d iet-induced obesity, 
TNFalpha deficiency also partly blocked PTP1B overe xpression in adipose 
tissue. Our data suggest that PTP1B overexpression in multiple tissues in 
obesity is regulated by inflammation, and that PTP1 B may be a target of 
anti-inflammatory therapies. 
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Díez ML, Santolaria F, Tejera A, Alemán MR, Gonzále z-Reimers E, Milena A, 
de la Vega MJ, Martínez-Riera A 
 
Servicio de Laboratorio, Hospital Universitario de Canarias, Universidad de 
La Laguna, 38320 Tenerife, Spain. 
 
To determine whether leptin in patients with CAP ac ts as a nutritional or 
as an inflammatory marker and whether leptin plays any role regarding 
survival, we included 222 patients diagnosed of CAP , 142 men and 80 women, 
median age 74 years. We did not find significant di fferences in serum 
leptin levels between CAP patients and healthy cont rols, even after 
adjusting by BMI. Serum leptin levels were directly  related with BMI, body 
fat and muscle mass and inversely related with infl ammatory markers, 
including pro- and anti-inflammatory cytokines. Pat ients with positive 
blood cultures showed lower serum leptin and raised  inflammatory markers. 
Although patients who died showed lower values of s erum leptin, 
multivariate analysis showed that the prognostic va lue of low serum leptin 
levels depends on impaired nutritional status. In c onclusion, we suggest 
that in CAP patients, leptin does not act as an inf lammatory reactant but 
as a nutritional marker. 
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Interferon-{gamma}, a Th1 Cytokine, Regulates Fat I nflammation. A Role for 
Adaptive Immunity in Obesity. 
 
Rocha VZ, Folco EJ, Sukhova G, Shimizu K, Gotsman I , Vernon AH, Libby P 
 
Cardiovascular Division, and Division of General an d Gastrointestinal 
Surgery, Department of Medicine, Brigham and Women' s Hospital, Harvard 
Medical School, Boston, Mass; and Heart Institute, Hadassah University 
Hospital, Jerusalem, Israel. 
 
Adipose tissue (AT) can accumulate macrophages and secrete several 
inflammatory mediators. Despite its pivotal role in  the progression of 
chronic inflammatory processes such as atherosclero sis, the adaptive role 
of immunity in obesity remains poorly explored. Vis ceral AT of diet-induced 
obese C57BL/6 mice had higher numbers of both CD4(+ ) and CD8(+) T cells 
than lean controls, monitored by flow cytometry. Wh en stimulated in vitro, 
T cells from obese AT produced more interferon (IFN )gamma than those from 
controls. AT from obese animals also had more cells  expressing I-A(b), a 
mouse class II histocompatibility marker implicated  in antigen 
presentation, as determined by immunostaining. Diff erentiated 3T3-L1 cells 
stimulated with recombinant IFNgamma or T-helper 1- derived supernatant 
produced several chemokines and their mRNAs. Obese IFNgamma-deficient 
animals had significantly reduced AT expression of mRNA-encoding 
inflammatory genes such as tumor necrosis factor-al pha and monocyte 
chemoattractant protein-1, decreased AT inflammator y cell accumulation, and 
better glucose tolerance than control animals consu ming the same diet. 
Obese mice doubly deficient for IFNgamma receptor a nd apolipoprotein (Apo)E 
on a mixed 129SvEv/C57BL/6 (129/B6) genetic backgro und, despite exhibiting 
similar AT mRNA levels of tumor necrosis factor-alp ha and monocyte 
chemoattractant protein-1 as 129/B6-ApoE(-/-) contr ols, had decreased 
expression of important T cell-related genes, such as IP-10 (IFNgamma-
inducible protein-10) and I-A(b), and lower plasma triglycerides and 
glucose. These results indicate a role for T cells and IFNgamma, a 
prototypical T-helper 1 cytokine, in regulation of the inflammatory 
response that accompanies obesity. 
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Emerging role of adipose tissue hypoxia in obesity and insulin resistance. 
 
J Ye 
 
1Gene Regulation Laboratory, Pennington Biomedical research Center, 
Louisiana State University System, Baton Rouge, LA,  USA. 
 
Recent studies consistently support a hypoxia respo nse in the adipose 
tissue in obese animals. The observations have led to the formation of an 
exciting concept, adipose tissue hypoxia (ATH), in the understanding of 
major disorders associated with obesity. ATH may pr ovide cellular 
mechanisms for chronic inflammation, macrophage inf iltration, adiponectin 
reduction, leptin elevation, adipocyte death, endop lasmic reticulum stress 
and mitochondrial dysfunction in white adipose tiss ue in obesity. The 
concept suggests that inhibition of adipogenesis an d triglyceride synthesis 
by hypoxia may be a new mechanism for elevated free  fatty acids in the 
circulation in obesity. ATH may represent a unified  cellular mechanism for 
a variety of metabolic disorders and insulin resist ance in patients with 
metabolic syndrome. It suggests a new mechanism of pathogenesis of insulin 
resistance and inflammation in obstructive sleep ap nea. In addition, it may 
help us to understand the beneficial effects of cal oric restriction, 



physical exercise and angiotensin II inhibitors in the improvement of 
insulin sensitivity. In this review article, litera tures are reviewed to 
summarize the evidence and possible cellular mechan isms of ATH. The 
directions and road blocks in the future studies ar e analyzed.International 
Journal of Obesity advance online publication, 9 De cember 2008; 
doi:10.1038/ijo.2008.229. 
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Influence of obesity on the prevalence and clinical  features of asthma. 
 
LP Boulet 
 
. email@email.com. 
 
Obesity has been associated with an increased preva lence of asthma and 
poorer control of this disease. However, the mechan isms by which obesity 
can influence airway function and make asthma more difficult to control 
remain uncertain. The physiological changes associa ted with obesity can 
contribute to respiratory symptoms and these should  be differentiated from 
those caused by asthma. Obesity can possibly influe nce the development of 
asthma through genetic, developmental, hormonal, ne urogenic or mechanical 
influences. Breathing at low lung volumes and chang es in the pattern of 
breathing in obese subjects may alter airway smooth  muscle plasticity and 
airway function. The release by adipocytes of vario us cytokines and 
mediators such as Interleukin-6, TNF-&alpha;, eotax in, and leptin, and the 
reduction of anti-inflammatory adipokines in obese subjects may possibly 
contribute to the development or increased clinical  expression of asthma in 
promoting airway inflammation. Reduced asthma contr ol and impaired response 
to asthma therapy have been reported in obese patie nts. Obesity-related co-
morbidities such as Sleep Apnea and Gastro-esophage al reflux may also 
contribute to this poor control. Weight loss improv es asthma control and 
reduces medication needs. Research is needed to bet ter define the optimal 
management of obese asthmatic patients. 
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Stressing the brain, fattening the body. 
 
Yang L, Hotamisligil GS 
 
Harvard School of Public Health, Department of Gene tics and Complex 
Diseases, Boston, MA 02115, USA. 
 
Obesity is characterized by chronic activation of i nflammatory pathways in 
peripheral tissues. In this issue, Zhang et al. (20 08) demonstrate that 
inflammation also occurs in the central nervous sys tem where it disrupts 
activity of the hypothalamus leading to resistance to leptin that is 
mediated by activation of IKK and the endoplasmic r eticulum stress 
response. 
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A new organotypic culture of adipose tissue fragmen ts maintains viable 
mature adipocytes for a long term, together with de velopment of immature 
adipocytes and mesenchymal stem cell-like cells. 
 
Sonoda E, Aoki S, Uchihashi K, Soejima H, Kanaji S,  Izuhara K, Satoh S, 
Fujitani N, Sugihara H, Toda S 
 
Department of Pathology & Biodefense (E.S., S.A., K .U., S.T.), Faculty of 
Medicine, Saga University, Saga 849-8501; Departmen t of Biomolecular 
Sciences (H.S., S.K., K.I.), Faculty of Medicine, S aga University, Saga 
849-8501; Department of Surgery (S.S.), Faculty of Medicine, Saga 
University, Saga 849-8501; Chiba Institute of Scien ce (N.F.), Chiba 288-
0025, Japan; and International University of Health  and Welfare (S.H.), The 
School of Rehabilitation Sciences, Fukuoka 831-8501 , Japan. 
 
Adipose tissue that consists of mature and immature  adipocytes is suggested 
to contain mesenchymal stem cells (MSCs), but a cul ture system for 
analyzing their cell types within the tissue has no t been established. Here 
we show that three-dimensional collagen gel culture  of rat subcutaneous 
adipose tissue fragments maintained viable mature a dipocytes for a long 
term, producing immature adipocytes and MSC-like ce lls from the fragments, 
using immunohistochemistry, ELISA and real time RT- PCR. Bromodeoxyuridine 
uptake of mature adipocytes was detected. Adiponect in and leptin, and 
adipocyte-specific genes of adiponectin, leptin and  PPAR-gamma were 
detected in culture assembly, while the lipogenesis  factor insulin (20 
mU/ml) and inflammation-related agent tumor necrosi s factor-alpha (2 nM) 
increased and decreased, respectively, all of their  displays. Both spindle-
shaped cell types with oil red O-positive lipid dro plets and those with 
expression of MSC markers (CD105 and CD44) develope d around the fragments. 
The data indicate that adipose tissue-organotypic c ulture retains 
unilocular structure, proliferative ability and som e functions of mature 
adipocytes, generating both immature adipocytes and  CD105+/CD44+ MSC-like 
cells. This suggests that our method will open up a  new way for studying 
both multiple cell types within adipose tissue and the cell-based 
mechanisms of obesity and metabolic syndrome. 
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Adipokines influencing metabolic and cardiovascular  disease are 
differentially regulated in maintenance hemodialysi s. 
 
Ziegelmeier M, Bachmann A, Seeger J, Lossner U, Kra tzsch J, Blüher M, 
Stumvoll M, Fasshauer M 
 
Department of Internal Medicine III, University of Leipzig, 04103 Leipzig, 
Germany. 
 
Adipokines including leptin, adiponectin, visfatin,  resistin, and 
interleukin (IL)-6 significantly influence energy m etabolism, insulin 
sensitivity, and cardiovascular health. In the curr ent study, we 
investigated serum levels of these adipokines in di abetic and nondiabetic 
patients on maintenance hemodialysis (MD) as compar ed with controls with a 
glomerular filtration rate greater than 50 mL/min. Serum leptin, 
adiponectin, high-molecular-weight (HMW) adiponecti n, visfatin, resistin, 
and IL-6 were determined by enzyme-linked immunosor bent assay in control (n 
= 60) and MD (n = 60) patients and correlated to cl inical and biochemical 
measures of renal function, glucose, and lipid meta bolism, as well as 



inflammation. Adiponectin, visfatin, resistin, and IL-6 were significantly 
elevated in MD patients as compared with controls. In multivariate 
analyses, sex and body mass index were independentl y correlated with serum 
leptin levels in both controls and MD patients. Fur thermore, insulin 
resistance was independently and negatively associa ted with adiponectin and 
HMW adiponectin in both groups. Moreover, circulati ng resistin levels were 
independently correlated with serum visfatin concen trations in control and 
MD patients. However, various independent associati ons were only found in 
either controls or patients on MD. Thus, serum IL-6  levels were strongly 
and independently associated with C reactive protei n and resistin in MD 
patients but not control subjects. We show that lev els of various 
adipokines are significantly increased in MD patien ts. Furthermore, 
regulation of adipokines in vivo strongly depends o n renal function. 
Regulation of HMW adiponectin is similar as compare d with total adiponectin 
in the patients studied. 
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Concentration of adipokines in peritoneal effluent:  a new marker of acute 
peritonitis in peritoneal dialysis patients? 
 
Kolonko A, Chudek J, Wiecek A 
 
Department of Nephrology, Endocrinology and Metabol ic Diseases, Medical 
University of Silesia, Katowice, Poland. 
 
BACKGROUND: An early and reliable diagnostic proced ure for acute 
peritonitis in patients on peritoneal dialysis (PD)  without typical 
clinical symptoms remains an important challenge in  modern nephrology. 
During the first days of peritonitis, establishing the diagnosis based on 
peritoneal effluent pleocytosis and inflammatory ma rkers [C-reactive 
protein (CRP) or interleukin-6] is not efficient in  all cases. Increased 
peritoneal membrane permeability is a well-known co nsequence of 
peritonitis. Therefore, we evaluated the concentrat ions of selected 
circulating adipose tissue-derived proteins in the peritoneal effluent of 
PD patients with episodes of acute peritonitis. Mat erial and METHODS: 
Concentrations of adiponectin and leptin, in both p lasma and peritoneal 
effluent, were assessed in 24 adult PD patients wit h peritonitis episodes 
confirmed by clinical symptoms and/or microbiologic al tests, and in 23 PD 
patients without signs and symptoms of inflammation  (control group). 
RESULTS: In peritoneal effluent collected from pati ents with acute 
peritonitis (also without pleocytosis or increased CRP), both adiponectin 
and leptin concentrations were markedly elevated: a diponectin 744.1 (344.2 
- 1144.1) ng/mL vs 4.8 (3.1 - 6.5) ng/mL; leptin 16 .3 (9.4 - 23.1) ng/mL vs 
5.1 (0.5 - 9.6) ng/mL. Receiver operating character istic analyses revealed 
that peritoneal effluent adiponectin concentration >180 ng/mL has 100% 
sensitivity and 100% specificity, while peritoneal effluent leptin 
concentration >11.0 ng/mL has 58.3% sensitivity and  95.5% specificity for 
the diagnosis of acute peritonitis. The increases i n adiponectin and leptin 
concentrations in peritoneal effluent were not cons equences of changes in 
their plasma levels. A positive correlation between  peritoneal effluent and 
plasma concentrations of adiponectin and leptin in patients with 
peritonitis was found. CONCLUSION: Increased concen tration of leptin and 
especially adiponectin in peritoneal effluent seems  to be a valuable and 
new early marker of high peritoneal membrane permea bility due to acute 
peritonitis. 
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A new frame in thromboembolic cardiovascular diseas e: Adipocytokine. 
 
Amasyali B, Kilic A, Celik T, Iyisoy A 
 
Department of Cardiology, Gulhane Military Medical School, Turkey. 
 
Recent researches have shown that adipocytokines se creted by adipose tissue 
play an important role in inflammation which is con sidered to be a crucial 
step in the pathogenesis of atherosclerosis. Leptin , one of the earlier 
adipocytokines, is known to play a major role in ca rdiovascular disease and 
recent observations suggest that leptin is an indep endent risk factor for 
coronary heart disease. Resistin, another recently discovered 
adipocytokine, has been related to risk factors of atherosclerosis, and in 
diabetic individuals serum resistin levels correlat e well with inflammatory 
markers and are predictive for the development of c ardiovascular disease. 
Adiponectin, another adipocytokine of interest in r ecent years, seems to be 
the most promising one studied to date. In contrast  to leptin and resistin, 
adiponectin seems to be beneficial for health and i t is a protective factor 
and decreased in obesity. However, many other facto rs derived from adipose 
tissue have also been discovered, such as interleuk in-6, tumor necrosis 
factor alpha, monocyte chemoattractant protein 1, a pelin, visfatin and 
probably others awaiting discovery in the near futu re. In this paper, we 
discussed the role of adipocytokines in the pathoge nesis of atherosclerotic 
cardiovascular disease. 
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Hypoxia in adipose tissue: a basis for the dysregul ation of tissue function 
in obesity? 
 
Trayhurn P, Wang B, Wood IS 
 
Obesity Biology Unit, School of Clinical Sciences, University of Liverpool, 
University Clinical Departments, Duncan Building, L iverpool L69 3GA, UK. 
 
White adipose tissue is a key endocrine and secreto ry organ, releasing 
multiple adipokines, many of which are linked to in flammation and immunity. 
During the expansion of adipose tissue mass in obes ity there is a major 
inflammatory response in the tissue with increased expression and release 
of inflammation-related adipokines, including IL-6,  leptin, monocyte 
chemoattractant protein-1 and TNF-alpha, together w ith decreased 
adiponectin production. We proposed in 2004 (Trayhu rn & Wood, Br J Nutr 92, 
347-355) that inflammation in adipose tissue in obe sity is a response to 
hypoxia in enlarged adipocytes distant from the vas culature. Hypoxia has 
now been directly demonstrated in adipose tissue of  several obese mouse 
models (ob/ob, KKAy, diet-induced) and molecular st udies indicate that the 
level of the hypoxia-inducible transcription factor , hypoxia-inducible 
factor-1alpha, is increased, as is expression of th e hypoxia-sensitive 
marker gene, GLUT1. Cell- culture studies on murine  and human adipocytes 
show that hypoxia (induced by low O2 or chemically)  leads to stimulation of 
the expression and secretion of a number of inflamm ation-related 
adipokines, including angiopoietin-like protein 4, IL-6, leptin, macrophage 
migration inhibitory factor and vascular endothelia l growth factor. Hypoxia 
also stimulates the inflammatory response of macrop hages and inhibits 
adipocyte differentiation from preadipocytes. GLUT1  gene expression, 



protein level and glucose transport by human adipoc ytes are markedly 
increased by hypoxia, indicating that low O2 tensio n stimulates glucose 
utilisation. It is suggested that hypoxia has a per vasive effect on 
adipocyte metabolism and on overall adipose tissue function, underpinning 
the inflammatory response in the tissue in obesity and the subsequent 
development of obesity-associated diseases, particu larly type 2 diabetes 
and the metabolic syndrome. 
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Adipokines, insulin resistance, and coronary artery  calcification. 
 
Qasim A, Mehta NN, Tadesse MG, Wolfe ML, Rhodes T, Girman C, Reilly MP 
 
Cardiovascular Institute and Institute for Translat ional Medicine and 
Therapeutics, Department of Medicine, University of  Pennsylvania School of 
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OBJECTIVES: We evaluated the hypothesis that plasma  levels of adiponectin 
and leptin are independently but oppositely associa ted with coronary artery 
calcification (CAC), a measure of subclinical ather osclerosis. In addition, 
we assessed which biomarkers of adiposity and insul in resistance are the 
strongest predictors of CAC beyond traditional risk  factors, metabolic 
syndrome, and plasma C-reactive protein (CRP). BACK GROUND: Adipokines are 
fat-secreted biomolecules with pleiotropic actions that converge in 
diabetes and cardiovascular disease. METHODS: We ex amined the association 
of plasma adipocytokines with CAC in 860 asymptomat ic, nondiabetic 
participants in the SIRCA (Study of Inherited Risk of Coronary 
Atherosclerosis). RESULTS: Plasma adiponectin and l eptin levels had 
opposite and distinct associations with adiposity, insulin resistance, and 
inflammation. Plasma leptin was positively (top vs.  bottom quartile) 
associated with higher CAC after adjustment for age , gender, traditional 
risk factors, and Framingham risk scores (tobit reg ression ratio 2.42 (95% 
confidence interval [CI]: 1.48 to 3.95; p = 0.002) and further adjustment 
for metabolic syndrome and CRP (tobit regression ra tio: 2.31; 95% CI: 1.36 
to 3.94; p = 0.002). In contrast, adiponectin level s were not associated 
with CAC. Comparative analyses suggested that level s of leptin, 
interleukin-6, and soluble tumor necrosis factor re ceptor-2, as well as the 
homeostasis model assessment of insulin resistance (HOMA-IR) index, 
predicted CAC scores, but only leptin and HOMA-IR p rovided value beyond 
risk factors, metabolic syndrome, and CRP. CONCLUSI ONS: In SIRCA, although 
both leptin and adiponectin levels were associated with metabolic and 
inflammatory markers, only leptin was a significant  independent predictor 
of CAC. Of several metabolic markers, leptin and th e HOMA-IR index had the 
most robust, independent associations with CAC. 
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Adipokines, Linking Adipocytes and Vascular Functio n in Hemodialyzed 
Patients, May Also Be Possibly Related to CD146, a Novel Adhesion Molecule. 
 
Malyszko J, Malyszko JS, Kozminski P, Pawlak K, Mys liwiec M 
 
Medical University. 
 



Possible correlations between adiponectin, leptin, CD146, a novel adhesion 
molecule localized at the endothelial junction, and  other markers of 
endothelial cell injury, von Willebrand factor, thr ombomodulin, vascular 
cell adhesion molecule, and intracellular adhesion molecule, and markers of 
inflammation, tumor necrosis factor-alpha, interleu kin-6, and high-
sensitivity C-reactive protein in nondiabetic hemod ialyzed patients with 
and without coronary artery disease were studied. M arkers of endothelial 
dysfunction were elevated in hemodialyzed patients,  predominantly with 
coronary artery disease. In multivariate analysis, kinetic urea modeling 
and plasminogen activator inhibitor-1 remained the only positive predictors 
of adiponectin. In multivariate analysis, predictor s of leptin were 
triglycerides, tissue plasminogen activator, CD146,  and coronary artery 
disease. In multivariate analysis, predictors of CD 146 were age, 
hemoglobin, and adiponectin. Elevated adiponectin c orrelated to CD146 may 
be the expression of a counterregulatory response a imed at mitigating the 
consequences in endothelial damage and increased ca rdiovascular risk in 
renal failure. The data provide further support for  a link between 
adipocytokines, endothelial dysfunction, cardiovasc ular risk, and renal 
failure. 
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Insulin sensitivity is correlated with subcutaneous  but not visceral body 
fat in overweight and obese prepubertal children. 
 
Maffeis C, Manfredi R, Trombetta M, Sordelli S, Sto rti M, Benuzzi T, 
Bonadonna RC 
 
Department of Mother and Child, Biology-Genetics, S ection of Pediatrics, 
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Aim: to explore the relationship between insulin se nsitivity, body fat 
distribution, ectopic (liver and skeletal muscle) f at deposition, 
adipokines (leptin and adiponectin) and inflammatio n markers (hsCRP, IL-6, 
IL-10 and TNF-alpha) in prepubertal children. Subje cts and methods: Thirty 
overweight and obese children (M/F:16/14; BMI z-sco re range: 1.1-3.2) were 
recruited. Body fat distribution and fat accumulati on in liver and skeletal 
muscle were measured using Magnetic Resonance imagi ng (MRI). Insulin 
sensitivity was assessed by IVGTT. Results: Insulin  sensitivity was 
associated with subcutaneous abdominal adipose tiss ue (r= -0.52; P<0.01) 
and liver fat content (r= -0.44; P<0.02), but not w ith visceral abdominal 
adipose tissue (VAT) (r= -0.193; P=NS) and fat accu mulation in skeletal 
muscle (r= -0.210; P=NS). Adipokines, but not infla mmation markers, were 
significantly correlated to insulin sensitivity. VA T correlated with CRP (r 
= 0.55; P<0.01) as well as adiponectin (r = -0.53; P<0.01). Multiple 
regression analysis showed that only subcutaneous a dipose tissue and fat 
liver content were independently correlated to insu lin sensitivity (p<0.01; 
20% and 16% of explained variance, respectively). C onclusions: In 
overweight and moderately obese prepubertal childre n, insulin sensitivity 
was negatively correlated with subcutaneous abdomin al adipose tissue (SAT) 
and liver fat content. Furthermore, contrary to adu lts, VAT and 
inflammation markers were not correlated with insul in sensitivity in 
children. 
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Adipocytokines in Down's syndrome, an atheroma-free  model: Role of 
adiponectin. 
 
Corsi MM, Dogliotti G, Pedroni F, Galliera E, Malav azos AE, Villa R, 
Chiappelli M, Licastro F 
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Galeazzi 4, I-20161 Milan, Italy. 
 
Down's syndrome (DS) is the most frequent chromosom al aberration in men. 
Moreover DS is considered an atheroma-free model. P lasma levels of 
interleukin-6 (IL-6), tumor necrosis factor-alpha h igh sensitivity (hsTNF-
alpha), leptin and adiponectin from non-demented DS  subjects of three 
different age cohorts (2-14, 20-50 and above 60 yea rs) and healthy controls 
were measured. No clinical and sub-clinical inflamm ation was apparent in DS 
patients. Plasma levels of hsTNF-alpha, IL-6 and le ptin were higher in 
children than in adult and old DS subjects. Instead , serum levels of 
adiponectin were increased in older DS patients tha n in DS children and 
adults. High levels of circulating adiponectin migh t protect DS from 
clinical complications of atherosclerosis. 
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SOCS-1 deficiency does not prevent diet-induced ins ulin resistance. 
 
Emanuelli B, Macotela Y, Boucher J, Ronald Kahn C 
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Obesity is associated with inflammation and increas ed expression of 
suppressor of cytokine signaling (SOCS) proteins, w hich inhibit cytokine 
and insulin signaling. Thus, reducing SOCS expressi on could prevent the 
development of obesity-induced insulin resistance. Using SOCS-1 knockout 
mice, we investigated the contribution of SOCS-1 in  the development of 
insulin resistance induced by a high-fat diet (HFD) . SOCS-1 knockout mice 
on HFD gained 70% more weight, displayed a 2.3-fold  increase in epididymal 
fat pads mass and increased hepatic lipid content. This was accompanied by 
increased mRNA expression of leptin and the macroph age marker CD68 in white 
adipose tissue and of SREBP1c and FAS in liver. HFD  also induced 
hyperglycemia in SOCS-1 deficient mice with impairm ent of glucose and 
insulin tolerance tests. Thus, despite the role of SOCS proteins in 
obesity-related insulin resistance, SOCS-1 deficien cy alone is not able to 
prevent insulin resistance induced by a diet rich i n fat. 
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Adipose Tissue: The New Endocrine Organ? A Review A rticle. 
 



Wozniak SE, Gee LL, Wachtel MS, Frezza EE 
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Fat is either white or brown, the latter being foun d principally in 
neonates. White fat, which comprises adipocytes, pr e-adipocytes, 
macrophages, endothelial cells, fibroblasts, and le ukocytes, actively 
participates in hormonal and inflammatory systems. Adipokines include 
hormones such as leptin, adiponectin, visfatin, ape lin, vaspin, hepcidine, 
chemerin, omentin, and inflammatory cytokines, incl uding tumor necrosis 
factor alpha (TNF), monocyte chemoattractant protei n-1 (MCP-1), and 
plasminogen activator protein (PAI). Multiple roles  in metabolic and 
inflammatory responses have been assigned to adipok ines; this review 
describes the molecular actions and clinical signif icance of the more 
important adipokines. The array of adipokines evide nces diverse roles for 
adipose tissue, which looms large in the mediators of inflammation and 
metabolism. For this reason, treating obesity is mo re than a reduction of 
excess fat; it is also the treatment of obesity's c omorbidities, many of 
which will some day be treated by drugs that counte ract derangements 
induced by adipokine excesses. 
 
PMID: 19052866 [found with GoPubMed] 
 
 
 
60: Clin Invest Med 2008;31(6):E373 
 
The relationship of inflammatory cytokines with ast hma and obesity. 
 
Canöz M, Erdenen F, Uzun H, Müderrisoglu C, Aydin S  
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Objectives: Obesity is considered a risk factor for  asthma. However, the 
mechanism that connects the two is not well underst ood. In this study we 
investigated the relationship between inflammatory cytokines and acute 
phase reactants in obesity, and asthma. Method: Ast hmatic and control 
subjects were divided into 2 sub-groups: obese and non-obese. 
Anthropomorphic parameters, erythrocyte sedimentati on rate (ESR), C-
reactive protein (CRP), leptin, tumour necrosis fac tor-alpha (TNF-&alpha;), 
and interleukin-6 (IL-6) were compared between obes e, asthmatics and 
control subjects of normal weight. Respiratory func tion tests and allergy 
skin tests were also performed in the patients with  asthma. Results: ESR, 
CRP, TNF-&alpha;, IL-6, and leptin levels in obese asthma patients were 
higher than in the healthy controls (P < 0.01). TNF -&alpha;, IL-6, and 
leptin levels were higher in obese asthma patients than in non-obese asthma 
patients (P < 0.01). Inflammatory markers were rela ted to parameters of 
obesity. No association was found between allergy t est results and obesity 
(P > 0.05). Conclusion: We identified a relationshi p between acute phase 
reactants and inflammatory cytokines, and the crite ria for obesity in obese 
asthma patients. Inflammation markers were at their  highest levels in obese 
asthma patients. Leptin levels were considerably hi gher in obese patients 
than in normal weight controls. Like obesity, lepti n is suggested to play a 
role in the pathogenesis of asthma. 
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Critical role of the NADPH oxidase subunit p47(phox ) on vascular TLR 
expression and neointimal lesion formation in high- fat diet-induced 
obesity. 
 
Chen JX, Stinnett A 
 
1Division of Neonatology, Department of Pediatrics,  Vanderbilt University 
Medical Center, Nashville, TN, USA. 
 
Reactive oxygen species (ROS) formation is associat ed with inflammation and 
vasculature dysfunction. We investigated the potent ial role of the NADPH 
oxidase on vascular Toll-like receptor (TLR) expres sion and carotid 
neointimal formation in high-fat (HF) diet-induced obesity (DIO) model. 
Using mice DIO and common carotid artery flow cessa tion-induced lesion 
formation models, we examined vascular TLR2 and TLR 4 expression and 
neointimal formation in NADPH oxidase subunit p47(p hox)-deficient 
(p47(phox-/-)) mice. Feeding C57BL/6J mice an HF di et for 22 weeks resulted 
in significant increases in p47(phox), TLR2 and TLR 4 expression in vascular 
tissues compared with mice fed a low-fat (LF) diet.  Minimal changes in TLR2 
and TLR4 expression was detected in p47(phox-/-) DI O mice. Furthermore, 
flow cessation-induced angiogenic and inflammatory response and neointimal 
formation were significantly attenuated in p47(phox -/-) DIO mice compared 
with wild-type DIO mice. In addition, exposure of e ndothelial cells to 
leptin led to ROS formation; this was accompanied b y upregulation of TLR2, 
TLR4 expression and its downstream signaling. Lepti n also increased 
endothelial cell migration and proliferation. Pharm acological inhibition of 
NADPH oxidase or genetic deletion of p47(phox) sign ificantly diminished 
these alterations. Obesity increases neointimal for mation via a mechanism 
involving p47(phox)-TLRs signaling, suggesting that  the NADPH oxidase may 
represent a potential novel therapeutic target for the treatment of 
obesity-associated vascular inflammation and dysfun ction.Laboratory 
Investigation advance online publication, 8 Septemb er 2008; 
doi:10.1038/labinvest.2008.92. 
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Effect of dietary monosodium glutamate on trans fat -induced nonalcoholic 
fatty liver disease. 
 
Collison KS, Maqbool Z, Saleh SM, Inglis A, Makhoul  NJ, Bakheet R, Al-Johi 
M, Al-Rabiah R, Zaidi MZ, Al-Mohanna FA 
 
The effect of dietary Monosodium Glutamate (MSG) on  Trans-Fatty Acid (TFA)-
induced nonalcoholic fatty liver disease (NAFLD) ar e addressed in an animal 
model. We used Affymetrix microarray to investigate  hepatic gene expression 
and the contribution of visceral White Adipose Tiss ue (WAT) to diet-induced 
NAFLD. Trans-fat feeding increased serum leptin, Fr ee Fatty Acid (FFA), 
HDL-C and total cholesterol (T-CHOL) levels, whilst  robustly elevating the 
expression of genes involved in hepatic lipogenesis  including the 
transcription factor SREBP1c. Histological examinat ion revealed hepatic 
macrosteatosis in TFA-fed animals. Conversely, diet ary MSG at doses similar 
to human average daily intake caused hepatic micros teatosis and the 
expression of ss-oxidative genes. Serum Triglycerid e (Tg), FFA and insulin 
levels were elevated in MSG-treated animals. The ab dominal cavities of TFA 
or MSG-treated animals had increased WAT deposition  compared to control 
animals fed ad lib standard chow. WAT adipocytes we re enlarged by TFA or 
MSG treatment, and microarray analysis of WAT gene expression revealed 
increased lipid biosynthetic gene expression, toget her with a 50% decrease 
in the key transcription factor Ppargc1a. A combina tion of TFA+MSG resulted 



in the highest levels of serum HDL-C, T-CHOL and Le ptin. Microarray 
analysis of TFA+MSG-treated livers showed elevated expression of markers of 
hepatic inflammation, lipid storage, cell damage an d cell cycle impairment. 
TFA+MSG mice also had a high degree of WAT depositi on and lipogenic gene 
expression. Levels of Ppargc1a were further reduced  to 25% by TFA+MSG 
treatment. Conclusion: MSG exacerbates TFA induced NAFLD. 
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Differential placental gene expression in preeclamp sia. 
 
Enquobahrie DA, Meller M, Rice K, Psaty BM, Siscovi ck DS, Williams MA 
 
Cardiovascular Health Research Unit, University of Washington, Seattle, WA; 
Department of Epidemiology, University of Washingto n, Seattle, WA; Center 
for Perinatal Studies, Swedish Medical Center, Seat tle, WA. 
 
OBJECTIVE: Candidate genes that are associated with  preeclampsia have not 
been described fully. We conducted microarray and c onfirmatory quantitative 
real time polymerase chain reaction studies to inve stigate global placental 
gene expression in preeclampsia. STUDY DESIGN: RNA was extracted from 
placental samples that were collected from 18 preec lampsia cases and 18 
normotensive control subjects. Oligonucleotide prob es that represented 
22,000 genes were used to measure gene expression i n each sample. 
Differential gene expression was evaluated with the  Student t test, fold 
change assessment, and significance analysis of mic roarrays. Functions and 
functional relationships of differentially expresse d genes were evaluated. 
RESULTS: Genes (n = 58) that participated in immune  system, inflammation, 
oxidative stress, signaling, growth, and developmen t pathways were 
expressed differentially in preeclampsia. These gen es included previously 
described candidate genes (such as leptin), potenti al candidate genes with 
related functions (such as CYP11A) and novel genes (such as CDKN1C). 
CONCLUSION: Expression of genes (both candidate and  novel) with diverse 
functions is associated with preeclampsia risk, whi ch reflects the complex 
pathogenesis. 
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In situ profiling of adipokines in subcutaneous mic rodialysates from lean 
and obese individuals. 
 
Murdolo G, Herder C, Wang Z, Rose B, Schmelz M, Jan sson PA 
 
Perugia University. 
 
Adipose tissue (AT) emerges as an endocrine organ a nd a key regulator of 
the metabolically triggered inflammation. The aims of this study were: 1) 
to investigate the usefulness of a multiplexed bioa ssay at characterizing a 
panel of adipokines in subcutaneous (sc) microdialy sate samples; and 2) to 
determine whether lean and obese individuals differ  in their interstitial 
adipokines levels following microdialysis (MD) prob e insertion. 
Ultrafiltrating MD membranes were inserted in oppos ite sites of the sc 
abdominal AT of six lean (L) and six obese (OB) mal es at the beginning (M1) 
and during the last 120 min (M2) of the study. Inte rstitial (i) and serum 
(s) concentrations of adipokines were quantified by  Luminex technique and 



ELISA at 60-min intervals for 5 h. In comparison wi th L, OB subjects 
exhibited elevated (i)leptin (p<0.001), (i)IL-8 (p< 0.05) and (i)IL-18 
levels (p=0.05), as well as higher serum concentrat ions of leptin 
(p<0.0001), (s)IL-6 (p<0.0001), (s)TNF-alpha (p<0.0 01), (s)IL-8 (p=0.01) 
and (s)IP-10 (p<0.05). In samples from the M1 membr anes, leptin decreased, 
IL-1alpha, IL-18 and RANTES remained relatively sta ble, while IL-6, IL-8 
and MCP-1 significantly increased after the first h our (p<0.0001 vs basal). 
Notably, either the magnitude of increase from the initial values or the 
time pattern of all the adipokines in M1 and M2 dia lysates were similar 
between the groups. In conclusion, the current work  provides valuable 
information on the optimal time frame to collect in  situ AT microdialysate 
samples. Further studies are however needed to unra vel the intricate 
interplay of cytokines in AT interstitial fluid. Ke y words: adipose tissue, 
inflammation, subcutaneous microdialysis. 
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Adipocytokines and the metabolic complications of o besity. 
 
Rasouli N, Kern PA 
 
The Central Arkansas Veterans Healthcare System, Li ttle Rock, Arkansas, 
USA. 
 
CONTEXT: Adipose tissue is increasingly recognized as an active endocrine 
organ with many secretory products and part of the innate immune system. 
With obesity, macrophages infiltrate adipose tissue , and numerous 
adipocytokines are released by both macrophages and  adipocytes. 
Adipocytokines play important roles in the pathogen esis of insulin 
resistance and associated metabolic complications s uch as dyslipidemia, 
hypertension, and premature heart disease. EVIDENCE  ACQUISITION: Published 
literature was analyzed with the intent of addressi ng the role of the major 
adipose secretory proteins in human obesity, insuli n resistance, and type 2 
diabetes. EVIDENCE SYNTHESIS: This review analyzes the characteristics of 
different adipocytokines, including leptin, adipone ctin, pro-inflammatory 
cytokines, resistin, retinol binding protein 4, vis fatin, and others, and 
their roles in the pathogenesis of insulin resistan ce. CONCLUSIONS: 
Inflamed fat in obesity secretes an array of protei ns implicated in the 
impairment of insulin signaling. Further studies ar e needed to understand 
the triggers that initiate inflammation in adipose tissue and the role of 
each adipokine in the pathogenesis of insulin resis tance. 
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Adipokines and insulin resistance. 
 
Rabe K, Lehrke M, Parhofer KG, Broedl UC 
 
Department of Internal Medicine II, University of M unich, Munich, Germany. 
 
Obesity is associated with an array of health probl ems in adult and 
pediatric populations. Understanding the pathogenes is of obesity and its 
metabolic sequelae has advanced rapidly over the pa st decades. Adipose 
tissue represents an active endocrine organ that, i n addition to regulating 
fat mass and nutrient homeostasis, releases a large  number of bioactive 



mediators (adipokines) that signal to organs of met abolic importance 
including brain, liver, skeletal muscle, and the im mune system-thereby 
modulating hemostasis, blood pressure, lipid and gl ucose metabolism, 
inflammation, and atherosclerosis. In the present r eview, we summarize 
current data on the effect of the adipose tissue-de rived hormones 
adiponectin, chemerin, leptin, omentin, resistin, r etinol binding protein 
4, tumor necrosis factor-alpha and interleukin-6, v aspin, and visfatin on 
insulin resistance. 
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Serum levels of adipocyte fatty acid binding protei n are increased in 
gestational diabetes mellitus. 
 
Kralisch S, Stepan H, Kratzsch J, Verlohren M, Verl ohren HJ, Drynda K, 
Lossner U, Bluher M, Stumvoll M, Fasshauer M 
 
S Kralisch, University of Leipzig, Leipzig, Germany . 
 
Objective: Adipocyte fatty acid binding protein (AF ABP) was recently 
introduced as a novel adipokine, serum levels of wh ich independently 
correlate with the development of the metabolic syn drome and cardiovascular 
disease in humans. In the current study, we investi gated serum 
concentrations of AFABP in patients with gestationa l diabetes mellitus 
(GDM) as compared to healthy pregnant controls matc hed for gestational age 
and fasting insulin. Design and Methods: AFABP was determined by ELISA in 
control (n=80) and GDM (n=40) patients and correlat ed to clinical and 
biochemical measures of renal function, glucose and  lipid metabolism, as 
well as inflammation, in both groups. Results: Medi an serum AFABP 
concentrations were significantly elevated in subje cts with GDM (22.9 
mug/l) as compared to healthy pregnant controls (18 .3 mug/l) (p < 0.05). 
Furthermore, GDM was independently associated with AFABP concentrations in 
multiple regression analysis (p < 0.05). In additio n, markers of adiposity 
(body mass index, serum leptin), triglycerides, and  serum creatinine were 
independently associated with circulating AFABP (p < 0.05). Conclusions: 
Maternal AFABP concentrations are significantly inc reased in GDM. The 
adipokine might contribute to the increased metabol ic and cardiovascular 
risk of the disease. 
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Hypothalamic IKKbeta/NF-kappaB and ER stress link o vernutrition to energy 
imbalance and obesity. 
 
Zhang X, Zhang G, Zhang H, Karin M, Bai H, Cai D 
 
Department of Physiology, University of Wisconsin-M adison, Madison, WI 
53706, USA. 
 
Overnutrition is associated with chronic inflammati on in metabolic tissues. 
Whether metabolic inflammation compromises the neur al regulatory systems 
and therefore promotes overnutrition-associated dis eases remains 
unexplored. Here we show that a mediator of metabol ic inflammation, 
IKKbeta/NF-kappaB, normally remains inactive althou gh enriched in 
hypothalamic neurons. Overnutrition atypically acti vates hypothalamic 



IKKbeta/NF-kappaB at least in part through elevated  endoplasmic reticulum 
stress in the hypothalamus. While forced activation  of hypothalamic 
IKKbeta/NF-kappaB interrupts central insulin/leptin  signaling and actions, 
site- or cell-specific suppression of IKKbeta eithe r broadly across the 
brain or locally within the mediobasal hypothalamus , or specifically in 
hypothalamic AGRP neurons significantly protects ag ainst obesity and 
glucose intolerance. The molecular mechanisms invol ved include regulation 
by IKKbeta/NF-kappaB of SOCS3, a core inhibitor of insulin and leptin 
signaling. Our results show that the hypothalamic I KKbeta/NF-kappaB program 
is a general neural mechanism for energy imbalance underlying obesity and 
suggest that suppressing hypothalamic IKKbeta/NF-ka ppaB may represent a 
strategy to combat obesity and related diseases. 
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Positive energy balance is associated with accelera ted muscle atrophy and 
increased erythrocyte glutathione turnover during 5  wk of bed rest. 
 
Biolo G, Agostini F, Simunic B, Sturma M, Torelli L , Preiser JC, Deby-
Dupont G, Magni P, Strollo F, di Prampero P, Guarni eri G, Mekjavic IB, 
Pisot R, Narici MV 
 
Department of Clinical, Morphological and Technolog ical Sciences, Division 
of Internal Medicine, and the Department of Mathema tics and Informatics, 
University of Udine, Udine, Italy. biolo@units.it 
 
BACKGROUND: Physical inactivity is often associated  with positive energy 
balance and fat gain. OBJECTIVE: We aimed to assess  whether energy intake 
in excess of requirement activates systemic inflamm ation and antioxidant 
defenses and accelerates muscle atrophy induced by inactivity. DESIGN: 
Nineteen healthy male volunteers were studied befor e and at the end of 5 wk 
of bed rest. Subjects were allowed to spontaneously  adapt to decreased 
energy requirement (study A, n = 10) or were provid ed with an activity-
matched diet (study B, n = 9). Groups with higher ( HEB) or lower (LEB) 
energy balance were identified according to median values of inactivity-
induced changes in fat mass (DeltaFM, assessed by b ioelectrical impedance 
analysis). RESULTS: In pooled subjects (n = 19; med ian DeltaFM: 1.4 kg), 
bed rest-mediated decreases in fat-free mass (bioel ectrical impedance 
analysis) and vastus lateralis thickness (ultrasoun d imaging) were 
significantly greater (P < 0.03) in HEB(AB) (-3.8 + /- 0.4 kg and -0.32 +/- 
0.04 cm, respectively) than in LEB(AB) (-2.3 +/- 0. 5 kg and -0.09 +/- 0.04 
cm, respectively) subjects. In study A (median Delt aFM: 1.8 kg), bed rest-
mediated increases in plasma leptin, C-reactive pro tein, and 
myeloperoxidase were greater (P < 0.04) in HEB(A) t han in LEB(A) subjects. 
Bed rest-mediated changes of glutathione synthesis rate in eythrocytes (l-
[3,3-(2)H(2)]cysteine incorporation) were greater ( P = 0.03) in HEB(A) 
(from 70 +/- 19 to 164 +/- 29%/d) than in LEB(A) (f rom 103 +/- 23 to 84 +/- 
27%/d) subjects. CONCLUSIONS: Positive energy balan ce during inactivity is 
associated with greater muscle atrophy and with act ivation of systemic 
inflammation and of antioxidant defenses. Optimizin g caloric intake may be 
a useful strategy for mitigating muscle loss during  period of chronic 
inactivity. 
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Obstructive sleep apnea syndrome and asthma: the ro le of continuous 
positive airway pressure treatment. 
 
Alkhalil M, Schulman ES, Getsy J 
 
Division of Pulmonary, Critical Care, and Sleep Med icine, Department of 
Medicine, Drexel University College of Medicine, Ph iladelphia, Pennsylvania 
19102, USA. Malkhalil@drexelmed.edu 
 
OBJECTIVE: To review the concept of a possible link  between asthma and 
obstructive sleep apnea syndrome (OSAS) and the imp act on asthma symptoms 
of treatment of OSAS with continuous positive airwa y pressure (CPAP) in 
patients with both conditions. DATA SOURCES: The Ov id, MEDLINE, and PubMed 
databases from 1950 to the present were searched fo r relevant articles 
regarding a possible relationship between asthma an d OSAS and the 
effectiveness of CPAP in treating OSAS. STUDY SELEC TION: Articles 
describing pathophysiologic conditions occurring in  OSAS that may be linked 
to asthma pathogenesis were used for this review. R ESULTS: The data suggest 
that OSAS is an independent risk factor for asthma exacerbations. CPAP has 
been shown in prospective clinical studies to have a positive impact on 
asthma outcome in patients with concomitant OSAS. A meliorative mechanisms 
of treatment with CPAP include mechanical and neuro mechanical effects, 
gastroesophageal acid reflux suppression, local and  systemic anti-
inflammatory effects (including suppression of incr eased serum levels of 
inflammatory cytokines, chemokines, and vascular en dothelial growth 
factor), cardiac function improvements, leptin leve l suppression, weight 
reduction, and sleep restoration. CONCLUSIONS: Asth ma and OSAS are 
increasingly troublesome public health issues. Moun ting evidence implicates 
OSAS as a risk factor for asthma exacerbations, the reby linking these 2 
major epidemics. We describe potential mechanisms w hereby CPAP, the first 
line of therapy for OSAS, might modify airway smoot h muscle function and 
asthma control in patients with both disorders. Des pite the ever-increasing 
population of patients with both disorders, large, prospective, randomized 
controlled studies are necessary to more fully eval uate CPAP and asthma 
outcomes. 
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Hypoxia and the endocrine and signalling role of wh ite adipose tissue. 
 
Trayhurn P, Wang B, Wood IS 
 
Obesity Biology Research Unit, School of Clinical S ciences, University of 
Liverpool, University Clinical Departments, Liverpo ol, UK. 
 
White adipose tissue is a major endocrine and signa lling organ. It secretes 
multiple protein hormones and factors, termed adipo kines (such as 
adiponectin, leptin, IL-6, MCP-1, TNFalpha) which e ngage in extensive 
cross-talk within adipose tissue and with other tis sues. Many adipokines 
are linked to inflammation and immunity and these i nclude cytokines, 
chemokines and acute phase proteins. In obesity, ad ipose tissue exhibits a 
major inflammatory response with increased producti on of inflammation-
related adipokines. It has been proposed that hypox ia may underlie the 
inflammatory response in adipose tissue and evidenc e that the tissue is 
hypoxic in obesity has been obtained in animal mode ls. Cell culture studies 
have demonstrated that the expression and secretion  of key adipokines, 
including leptin, IL-6 and VEGF, are stimulated by hypoxia, while 
adiponectin (with an anti-inflammatory action) prod uction falls. Hypoxia 



also stimulates glucose transport by adipocytes and  may have a pervasive 
effect on cell function within adipose tissue. 
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Metabolic syndrome in children and adolescents - ri sk for sleep-disordered 
breathing and obstructive sleep-apnoea syndrome? 
 
Korner A, Kratzsch J, Gausche R, Bluher S, Kapellen  T, Pulzer F, Behrens M, 
Kiess W 
 
University Hospital for Children and Adolescents. 
 
The clinical relevance of the term "metabolic syndr ome", the definition 
criteria, and predictive power are being disputed. Inclusion of sleep-
disordered breathing and sleep apnoea into a defini tion of metabolic 
syndrome is also controversial once children and/or  adolescents are 
affected. Nevertheless, along with the increasing p revalence of childhood 
obesity, the prevalence of the metabolic syndrome i n obese children is 
reported at 30%, irrespective of the definition app lied. Moreover, 
childhood obesity is associated with sleep-disorder ed breathing. 
Adipocytokines, cytokines secreted from adipose tis sue, are thought to play 
a major role in the pathophysiology of metabolic sy ndrome. Leptin was 
initially suggested as a promising "anti-obesity" h ormone. New concepts 
indicate that in humans leptin and its soluble rece ptor may be more 
important in states of energy deficiency rather tha n a predictor of the 
metabolic syndrome. Adiponectin, on the other hand,  is not only related to 
obesity and insulin resistance, but appears to be t he strongest predictor 
for metabolic syndrome, even in children. In newbor ns and infants, both 
adipocytokines occur in high concentrations, even t hough this cannot 
completely explain the increased risk for ensuing m etabolic disease later 
in life. Finally, low-grade systemic inflammation m ay underlie the 
clustering of metabolic risk factors. Overall facto rs from the adipose 
tissue may constitute not only markers but also med iators of metabolic 
sequelae of obesity. 
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Dietary salt restriction increases plasma lipoprote in and inflammatory 
marker concentrations in hypertensive patients. 
 
Nakandakare ER, Charf AM, Santos FC, Nunes VS, Orte ga K, Lottenberg AM, 
Mion D, Nakano T, Nakajima K, D'Amico EA, Catanozi S, Passarelli M, Quintão 
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BACKGROUND: Dietary salt restriction has been repor ted to adversely modify 
the plasma lipoprotein profile in hypertensive and in normotensive 
subjects. We investigated the effects of the low so dium intake (LSI) on the 
plasma lipoprotein profile and on inflammation and thrombosis biomarkers 
during the fasting and postprandial periods. METHOD S: Non-obese, non-
treated hypertensive adults (n=41) were fed strictl y controlled diets. An 



initial week on a control diet (CD, Na=160mmol/day)  was followed by 3 weeks 
on LSI (Na=60mmol/day). At admission and on the las t day of each period, 
the 24-h ambulatory blood pressure was monitored an d blood was drawn after 
an overnight fasting period and after a fat-rich te st meal. RESULTS: The 
dietary adherence was confirmed by 24-h urinary sod ium excretion. Fasting 
triglyceride (TG), chylomicron-cholesterol, hsC-rea ctive protein (CRP), 
tumor necrosis factor-alpha (TNF-alpha), interleuki n-6 (IL-6) 
concentrations, renin activity, aldosterone, insuli n, and homeostasis model 
assessment insulin resistance (HOMA-IR) values were  higher, but non-
esterified fatty acids (NEFA) were lower on LSI tha n on CD. For LSI, areas 
under the curve (AUC) of TG, chylomicron-cholestero l, apoB and the 
cholesterol/apoB ratio were increased, whereas AUC- NEFA was lowered. LSI 
did not modify body weight, hematocrit, fasting pla sma cholesterol, 
glucose, adiponectin, leptin, fibrinogen and factor  VII (FVII), and AUC of 
lipoprotein lipase and of lipoprotein remnants. CON CLUSION: LSI induced 
alterations in the plasma lipoproteins and in infla mmatory markers that are 
common features of the metabolic syndrome. 
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A randomized, controlled trial of the effects of ro siglitazone on 
adipokines, and inflammatory and fibrinolytic marke rs in diabetic patients: 
study design and protocol. 
 
Gupta M, Braga MB, Verma S 
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University of Toronto, Toronto, Canada. mkgupta@rog ers.com 
 
BACKGROUND: Although rosiglitazone may offer vascul ar benefits beyond 
lowering glucose, recently, concern has been raised  that this drug may 
paradoxically increase cardiovascular risk. OBJECTI VE: To assess the 
effects of rosiglitazone compared with standard ora l hypoglycemic therapies 
on adipokines, and inflammatory and fibrinolytic ma rkers in subjects with 
type 2 diabetes. METHODS: A 12-week, randomized, op en-label, parallel-group 
study will be conducted on 100 type 2 diabetic subj ects with suboptimal 
glycemic control (glycosylated hemoglobin 0.075 or greater) despite 
management with lifestyle alone (drug-naive) or wit h monotherapy (either 
metformin or sulfonylurea). Drug-naive patients wil l be randomly assigned 
to receive either rosiglitazone (4 mg/day to 8 mg/d ay) or metformin (500 
mg/day to 2000 mg/day). Patients on pre-existing mo notherapy will be 
randomly assigned to the addition of rosiglitazone (4 mg/day to 8 mg/day), 
or to either metformin (500 mg/day to 2000 mg/day) or glyburide (5 mg/day 
to 20 mg/day) (depending on background treatment). The primary end point of 
the study is the change in adiponectin level (from baseline to 12 weeks) in 
the rosiglitazone versus metformin or sulfonylurea arms. Secondary end 
points include changes in leptin, high-sensitivity C-reactive protein, 
interleukin-6, tumour necrosis factor-alpha, matrix  metalloproteinase-9, 
vascular cell adhesion molecule-1, plasminogen acti vator inhibitor type 1, 
insulin sensitivity, glycosylated hemoglobin and li pid levels. 
Additionally, all patients will be required to be t reated with an inhibitor 
of the renin-angiotensin system, namely an angioten sin receptor antagonist, 
as per national diabetes treatment guidelines, to a  target systolic blood 
pressure of less than 130 mmHg and a diastolic bloo d pressure of less than 
80 mmHg, or for the optimal suppression of microalb uminuria. 
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Effects of CPAP on Cardiovascular Risk Profile in P atients with Severe 
Obstructive Sleep Apnea and Metabolic Syndrome. 
 
Dorkova Z, Petrasova D, Molcanyiova A, Popovnakova M, Tkacova R 
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Background The increased risk of atherosclerotic mo rbidity and mortality in 
patients with obstructive sleep apnea (OSA) has bee n linked to arterial 
hypertension, insulin resistance, systemic inflamma tion, and oxidative 
stress in previous studies. We aimed to determine t he effects of 8-weeks 
therapy with continuous positive airway pressure (C PAP) on glucose and 
lipid profile, systemic inflammation, oxidative str ess, and the global 
cardiovascular disease (CVD) risk in patients with severe OSA and metabolic 
syndrome. Methods In 32 patients, serum cholesterol , triglycerides, high 
density lipoprotein (HDL) cholesterol, fibrinogen, apolipoprotein A-I 
(ApoA-I), apolipoprotein B (ApoB), high sensitivity  C-reactive protein 
(CRP), interleukin 6 (IL-6), tumor necrosis factor- alpha (TNF-alpha), 
leptin, malondialdehyde (MDA) and erythrocytic glut athione peroxidase (GPx) 
activity were measured at baseline and after 8 week s of CPAP. Insulin 
resistance index (HOMA-IR) was based on the homeost asis model assessment 
method, the CVD risk was calculated using the multi variable risk factor 
algorithm. Results In patients who used CPAP for >/ =4 h.night(-1) (n=16), 
CPAP therapy reduced systolic and diastolic blood p ressure (p=0.001; 
p=0.006, respectively), total cholesterol (p=0.002) , ApoB (p=0.009), HOMA-
IR (p=0.031), MDA (p=0.004), and TNF-alpha (p=0.037 ), and increased 
erythrocytic GPx activity (p=0.015), in association  with reductions in the 
global CVD risk (from 18.8+/-9.8 to 13.9+/-9.7%, p= 0.001). No significant 
changes were seen in patients who used CPAP for <4 h.night(-1). Mask leak 
was the strongest predictor of compliance with CPAP  therapy. Conclusions In 
patients with severe OSA and metabolic syndrome, go od compliance to CPAP 
may improve insulin sensitivity, reduce systemic in flammation and oxidative 
stress, and reduce the global CVD risk. Study regis tered at 
www.clinicaltrials.gov,No NCT00635674. 
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Longitudinal changes in pancreatic and adipocyte ho rmones following Roux-
en-Y gastric bypass surgery. 
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AIMS/HYPOTHESIS: Bariatric surgery is an effective treatment for severe 
obesity, as in addition to dramatic weight loss, co -morbidities such as 
type 2 diabetes are frequently resolved. Although a ltered gastrointestinal 
peptide hormone secretion and its relationship with  post-surgical 
improvements in insulin sensitivity has been studie d, much less is known 
about long-term changes in pancreatic and adipose t issue-derived hormones. 
Our objective was to conduct a comprehensive longit udinal investigation of 
the endocrine changes following Roux-en-Y gastric b ypass surgery (RYGBP), 



focusing on pancreatic and adipocyte hormones and s ystemic markers of 
inflammation. METHODS: Nineteen severely obese wome n (BMI 45.6 +/- 1.6 
kg/m(2)) were studied prior to RYGBP, and at 1, 3, 6, and 12 months after 
RYGBP. Body composition was assessed before surgery  and at 1 and 12 months. 
RESULTS: Pre-surgical adiposity was correlated with  circulating adipocyte 
hormones (leptin, visfatin) and inflammatory molecu les (IL-6, high 
sensitivity C-reactive protein [hsCRP], monocyte ch emoattractant protein-
1). As expected, RYGBP reduced fat mass and fasting  insulin and glucose 
concentrations. In addition, reductions of fasting pancreatic polypeptide 
(PP) and glucagon concentrations were observed at 1  and 3 months, 
respectively. In the 12 months following RYGBP, con centrations of most 
adipocyte hormones (leptin, acylation-stimulating h ormone and visfatin, but 
not retinol-binding hormone-4) and inflammatory mol ecules (IL-6, hsCRP and 
soluble intracellular adhesion molecule-1) were sig nificantly reduced. 
Reductions of insulin resistance (measured by homeo stasis model assessment 
of insulin resistance) were independently associate d with changes of 
glucagon, visfatin and PP. Pre-surgical HMW adipone ctin concentrations 
independently predicted losses of body weight and f at mass. 
CONCLUSIONS/INTERPRETATION: These results suggest t hat pancreatic and 
adipocyte hormones may contribute to the long-term resolution of insulin 
resistance after RYGBP. 
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Chronic calorie restriction attenuates experimental  autoimmune 
encephalomyelitis. 
 
Piccio L, Stark JL, Cross AH 
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Calorie restriction (CR) prevents many age-associat ed diseases and prolongs 
the lifespan. CR induces multiple metabolic and phy siologic modifications, 
including anti-inflammatory, antioxidant, and neuro protective effects that 
may be beneficial in multiple sclerosis (MS). The p resent studies sought to 
determine whether CR or increased calorie intake al ters the course of 
experimental autoimmune encephalomyelitis (EAE), th e leading animal model 
for MS. SJL and C57BL/6 mice were subjected to 40% CR beginning at 5 weeks 
of age. After 5 weeks of CR, EAE was induced by imm unizing with proteolipid 
protein in SJL mice and with myelin oligodendrocyte  glycoprotein in C57BL/6 
mice. Clinical, histologic, and immunologic feature s of EAE were compared 
with mice fed ad libitum and to SJL mice fed a high -fat, high-calorie diet. 
CR ameliorated clinical EAE in both mouse strains w ith less severe 
inflammation, demyelination, and axon injury. No su ppression of immune 
function was observed. A high-calorie diet did not alter the EAE course. CR 
was associated with increased plasma levels of cort icosterone and 
adiponectin and reduced concentrations of IL-6 and leptin. The CR-induced 
hormonal, metabolic, and cytokine changes observed in our studies suggest a 
combined anti-inflammatory and neuroprotective effe ct. CR with adequate 
nutrition and careful medical monitoring should be explored as a potential 
treatment for MS. 
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Renal and metabolic effects of tempol in obese ZSF( 1) rats-distinct role 
for superoxide and hydrogen peroxide in diabetic re nal injury. 
 
Rafikova O, Salah EM, Tofovic SP 
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Medicine, Pittsburgh, PA 15219, USA; Department of Medicine, University of 
Pittsburgh School of Medicine, Pittsburgh, PA 15219 , USA. 
 
Oxidative stress, that is, overproduction of reacti ve oxygen species and 
reduced antioxidant system activity, is implicated in the pathogenesis of 
diabetic complications; and therefore, superoxide d ismutase (SOD) mimetic 
tempol should be protective in diabetic kidney. How ever, the effects of 
tempol in metabolic syndrome-associated renal injur y have not been 
thoroughly examined. In this study, we examined the  effects of 9 weeks of 
treatment with tempol on metabolic status, renal ox idative stress, and 
kidney function and structure in obese, diabetic, h ypertensive ZSF(1) rats 
and their nondiabetic, hypertensive, lean littermat es. The obese rats had 
significantly reduced total SOD and catalase activi ty, increased peroxidase 
activity and lipid peroxidation, and higher level o f protein oxidation in 
renal cortical tissue compared with their lean litt ermates. These changes 
were accompanied by renal injury (proteinuria; redu ced excretory function; 
and markedly increased glomerular and interstitial inflammation, 
proliferation, and collagen IV synthesis). Tempol t reatment slightly 
increased total SOD activity, significantly reduced  lipid peroxidation and 
peroxidase activity, but had no effect on catalase and protein oxidation. 
Tempol had no effects on blood pressure, renal hemo dynamics and excretory 
function, and proteinuria in obese rats, yet improv ed insulin sensitivity 
and reduced renal inflammatory, proliferative, and fibrotic changes. 
Because tempol possesses no catalase activity and, in diabetes, not only 
SOD but also catalase is inhibited, it is possible that the toxicity of 
hydrogen peroxide (H(2)O(2)) remains unaltered unde r tempol treatment. This 
study suggests that superoxide and H(2)O(2) may hav e distinct roles in the 
pathogenesis of diabetic renal injury, with superox ide mainly being 
involved in inflammatory, proliferative, and fibrot ic changes, and H(2)O(2) 
in glomerular hemodynamics and proteinuria. 
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Independent and opposite associations of hip and wa ist circumference with 
metabolic syndrome components and with inflammatory  and atherothrombotic 
risk factors in overweight and obese women. 
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Recent studies have shown independent and opposite associations of hip 
circumference (HC) and waist circumference (WC) wit h glucose intolerance, 
insulin resistance, and type 2 diabetes mellitus. H owever, no studies have 
simultaneously considered the independent contribut ions of both markers to 
metabolic proinflammatory and atherosclerotic risk factors. In this study, 
we examine the independent associations of WC and H C with metabolic 
syndrome and with proinflammatory and atherothrombo tic features. 
Independent associations of thigh muscle and adipos e tissue (AT) 
compartments with metabolic features were also stud ied. Abdominal and thigh 
muscle and AT distributions were assessed by comput ed tomography in 140 



overweight and obese women (mean +/- SD: age, 38.3 +/- 0.5 years; body mass 
index, 30.4 +/- 0.3 kg/m(2)). Blood lipids and infl ammatory and 
atherothrombotic markers were measured. For a given  WC, a larger HC was 
inversely associated with fasting insulin (beta = - 0.288, P = .008), 
hemoglobin A(1c) (beta = -0.246, P = .041), and pla sminogen activator 
inhibitor-1 concentrations (beta = -0.241, P = .023 ). Contrarily, WC was 
related with an unfavorable metabolic profile. For a given WC, higher total 
thigh AT and total thigh subcutaneous AT masses wer e associated with lower 
hemoglobin A(1c) (beta = -0.244, P = .049; beta = - 0.233, P = .049) and 
low-density lipoprotein cholesterol to high-density  lipoprotein cholesterol 
ratio (beta = -0.252, P = .040; beta = -0.245, P = .037). In addition, 
total thigh AT was related with leptin (beta = 0.31 0, P = .012), whereas 
total thigh subcutaneous AT revealed opposite assoc iations with fasting 
insulin concentrations (beta = -0.239, P = .034). T otal thigh muscular 
tissue mass was related with lower plasminogen acti vator inhibitor-1 (beta 
= -0.164, P = .049) and fibrinogen concentrations ( beta = -0.222, P = 
.018). In conclusion, HC revealed independent and o pposite associations 
with insulin resistance and atherothrombotic distur bances. Contrarily, a 
larger WC predicted an increased metabolic risk. Th ese contrasting effects 
in diabetogenic and atherothrombotic disturbances w ere, respectively, 
mediated by gluteofemoral AT and thigh muscle tissu e. Besides body mass 
index and WC screening relevance, HC can contribute  to additionally predict 
health risk in overweight and obese women. 
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Femoral artery remodeling after aerobic exercise tr aining without weight 
loss in women. 
 
Sabatier MJ, Schwark EH, Lewis R, Sloan G, Cannon J , McCully K 
 
ABSTRACT: BACKGROUND: It is currently unclear wheth er reductions in 
adiposity mediate the improvements in vascular heal th that occur with 
aerobic exercise. The purpose of this longitudinal study of 13 healthy 
women (33 +/- 4 years old) was to determine whether  14 weeks of aerobic 
exercise would alter functional measures of vascula r health, namely resting 
aortic pulse wave velocity (aPWV, an index of arter ial stiffness), femoral 
artery diameter (DFA), and femoral artery blood flo w (BFFA) independent of 
changes in adiposity. Methods: Aerobic fitness was assessed as VO2peak 
normalized to fat-free mass, and adiposity (percent  body fat) was 
determined by dual energy x-ray absorptiometry. Ser um concentrations of 
proteins associated with risk for cardiovascular di sease, including C-
reactive protein (CRP), soluble intercellular adhes ion molecule-1 (sICAM-
1), and leptin, were also measured. Subjects cycled  for 50 minutes, 3 times 
per week. Results: Aerobic fitness normalized to fa t-free mass increased 6% 
(P=0.03) whereas adiposity did not change. Resting DFA increased 12% 
(P<0.001) and resting shear rate decreased 28% (P=0 .007). Aortic PWV, and 
serum sICAM-1, CRP and leptin did not change with t raining. Conclusion: 
Significant reductions in adiposity were not necess ary for aerobic exercise 
training to bring about improvements in aerobic fit ness and arterial 
remodeling. Peripheral arterial remodeling occurred  without changes in 
central arterial stiffness or markers of inflammati on. 
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Adipose tissue dysfunction in obesity, diabetes, an d vascular diseases. 
 
Hajer GR, van Haeften TW, Visseren FL 
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The classical perception of adipose tissue as a sto rage place of fatty 
acids has been replaced over the last years by the notion that adipose 
tissue has a central role in lipid and glucose meta bolism and produces a 
large number of hormones and cytokines, e.g. tumour  necrosis factor-alpha, 
interleukin-6, adiponectin, leptin, and plasminogen  activator inhibitor-1. 
The increased prevalence of excessive visceral obes ity and obesity-related 
cardiovascular risk factors is closely associated w ith the rising incidence 
of cardiovascular diseases and type 2 diabetes mell itus. This clustering of 
vascular risk factors in (visceral) obesity is ofte n referred to as 
metabolic syndrome. The close relationship between an increased quantity of 
visceral fat, metabolic disturbances, including low -grade inflammation, and 
cardiovascular diseases and the unique anatomical r elation to the hepatic 
portal circulation has led to an intense endeavour to unravel the specific 
endocrine functions of this visceral fat depot. The  objective of this paper 
is to describe adipose tissue dysfunction, delineat e the relation between 
adipose tissue dysfunction and obesity and to descr ibe how adipose tissue 
dysfunction is involved in the development of diabe tes mellitus type 2 and 
atherosclerotic vascular diseases. First, normal ph ysiology of adipocytes 
and adipose tissue will be described. 
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Long-term cigarette smoke exposure increases uncoup ling protein expression 
but reduces energy intake. 
 
Chen H, Hansen MJ, Jones JE, Vlahos R, Anderson GP,  Morris MJ 
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The appetite suppressing effect of tobacco is a maj or driver of smoking 
behaviour; however few studies have addressed the e ffects of chronic 
cigarette smoke exposure (SE) on appetite, body wei ght and metabolic 
markers. We compared the effects of SE to equivalen t food restriction 
(pair-fed, PF), against sham-exposure, on body weig ht, adiposity, 
cytokines, and levels of uncoupling proteins (UCP) and brain neuropeptide Y 
(NPY) in male Balb/C mice. SE rapidly induced anore xia, and after 12 weeks, 
SE and PF groups were lighter than control animals (23.9+/-0.2, 25.5+/-0.5, 
26.8+/-0.4 g respectively, P<0.05). White fat (WAT)  masses were reduced by 
both SE and PF. Plasma leptin and insulin were redu ced in SE mice; insulin 
was further reduced by PF. Brown fat UCP1 and 3 mRN A were increased in SE 
animals relative to PF animals, possibly promoting thermogenesis. WAT mRNA 
expression of the inflammatory cytokine, TNFalpha w as doubled by SE, while 
IL-6 was reduced by both PF and SE. Hypothalamic NP Y content was increased 
by SE (89.3+/-2.8 vs. 75.9+/-2.4 ng control, P<0.05 ), and more by PF 
(100.7+/-3.4 ng, P<0.05 compared to both groups), s uggesting disinhibition 
due to reduced adipose derived leptin. In contrast to equivalent food 
restriction, cigarette smoke exposure reduced body weight and total 
hypothalamic NPY, and increased thermogenesis and m arkers of inflammation. 
The suppressed hypothalamic NPY and increased UCPs may contribute to the 
spontaneous hypophagia and extra weight loss in SE animals. These findings 



contribute to our understanding of weight loss in s moking-related lung 
disease, suggesting a greater impact than that due to anorexia alone. 
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Vaspin serum concentrations in patients with caroti d stenosis. 
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P, Youn BS, Blüher M 
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Obesity is associated with accelerated atherosclero sis. Adipokines may 
directly influence vessel wall homeostasis by influ encing the function of 
endothelial cells, arterial smooth muscle cells, an d modulating 
inflammation. Recently, visceral adipose tissue-der ived serpin (vaspin) was 
identified as a novel adipokine related to obesity and its metabolic 
consequences. However, the regulation of vaspin ser um concentrations in 
human atherosclerosis is unknown. We therefore asse ssed vaspin serum 
concentrations in 107 consecutive patients with car otid stenosis undergoing 
carotid endarterectomy (CEA) in relation to severit y of atherosclerosis, 
measures of obesity and circulating markers of obes ity and atherosclerosis. 
Vaspin serum concentrations were significantly lowe r in patients with 
carotid stenosis who experienced an ischemic event within 3 months before 
surgery compared to asymptomatic patients. However,  circulating vaspin was 
not associated with measures of atherosclerosis sev erity as maximum 
percentage stenosis. Vaspin serum concentrations we re indistinguishable 
before and after CEA. We found a significant correl ation between vaspin and 
leptin serum concentrations supporting previous res ults that vaspin closely 
reflects body fat mass. In conclusion, our data sho w that low vaspin serum 
concentrations correlate with recently experienced ischemic events in 
patients with carotid stenosis despite the lack of an association between 
circulating vaspin and parameters of atherosclerosi s severity. 
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Critical role of the endocannabinoid system in the regulation of food 
intake and energy metabolism, with phylogenetic, de velopmental, and 
pathophysiological implications. 
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The endocannabinoid system (ECS) consists of two re ceptors (CB(1) and 
CB(2)), several endogenous ligands (primarily anand amide and 2-AG), and 
over a dozen ligand-metabolizing enzymes. The ECS h as deep phylogenetic 
roots and regulates many aspects of embryological d evelopment and 
homeostasis, including neuroprotection and neural p lasticity, immunity and 
inflammation, apoptosis and carcinogenesis, pain an d emotional memory, and 
the focus of this review: hunger, feeding, and meta bolism. The ECS controls 



energy balance and lipid metabolism centrally (in t he hypothalamus and 
mesolimbic pathways) and peripherally (in adipocyte s and pancreatic islet 
cells), acting through numerous anorexigenic and or exigenic pathways (e.g., 
ghrelin, leptin, orexin, adiponectin, endogenous op ioids, and 
corticotropin-releasing hormone). Obesity leads to excessive 
endocannabinoid production by adipocytes, which dri ves CB(1) in a feed-
forward dysfunction. Phylogenetic research suggests  the genes for 
endocannabinoid enzymes, especially DAGLalpha and N APE-PLD, may harbor 
mildly deleterious alleles that express disease-rel ated phenotypes. Several 
CB(1) inverse agonists have been developed for the treatment of obesity, 
including rimonabant, taranabant, and surinabant. T hese drugs are 
efficacious at reducing food intake as well as abdo minal adiposity and 
cardiometabolic risk factors. However, given the my riad beneficial roles of 
the ECS, it should be no surprise that systemic CB( 1) blockade induces 
various adverse effects. Alternatives to systemic b lockade include CB(1) 
partial agonists, pleiotropic drugs, peripherally r estricted antagonists, 
allosteric antagonists, and endocannabinoid ligand modulation. The ECS 
offers several discrete targets for the management of obesity and its 
associated cardiometabolic sequelae. 
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Endotoxaemia leads to major increases in inflammato ry adipokine gene 
expression in white adipose tissue of mice. 
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The proposition that white adipose tissue is involv ed in the inflammatory 
response and metabolic dysregulation of endotoxaemi a has been examined. 
Mice were injected with lipopolysaccharide (LPS; 25  mg/kg) and epididymal, 
perirenal and subcutaneous adipose tissue removed 4  or 24 h later. The 
expression of genes encoding key inflammation-relat ed adipokines was 
measured by real-time polymerase chain reaction. At  24 h after the 
administration of LPS, there was no change in lepti n mRNA level, and 
adiponectin mRNA fell. However, major increases in TNFalpha, MCP-1 (up to 
40-fold) and IL-6 (up to 250-fold) mRNA levels were  evident; a substantial 
elevation in these mRNAs occurred by 4 h, and adipo se tissue IL-6 protein 
also increased (three- to eightfold). At 24 h, the responses in the 
subcutaneous depot were much lower than in epididym al and perirenal adipose 
tissue, but at 4 h, the subcutaneous tissue showed major increases in IL-6, 
MCP-1 and TNFalpha gene expression. In contrast to the inflammatory 
adipokines, the mRNA level of two macrophage marker s, F4/80 and MAC-1, was 
unaltered in adipose tissue during endotoxaemia. Ex pression of the hypoxia-
sensitive transcription factor, HIF-1alpha, gene wa s increased at both 4 
and 24 h, and HIF-1alpha protein was elevated at 4 h, suggesting that the 
tissue was hypoxic. It is concluded that white adip ose tissue may play an 
important role in the production of inflammatory me diators in endotoxaemia. 
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Inhibition of experimental Sjögren's syndrome throu gh immunization with 
HSP60 and its peptide amino acids 437-460. 
 
Delaleu N, Madureira AC, Immervoll H, Jonsson R 
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OBJECTIVE: To investigate a potential immunomodulat ory effect of the 60-kd 
heat-shock protein (Hsp60) on experimental spontane ous Sjögren's syndrome 
(SS). METHODS: Seven-week-old nonobese diabetic (NO D) mice were immunized 
with eukaryotic Hsp60 or an Hsp60-derived peptide ( amino acid residue [aa] 
437-460). At 21 weeks of age, nondiabetic mice were  investigated for 
salivary gland inflammation, exocrine function, and  extraglandular disease 
manifestations. In addition, biomarker profiles com prising 87 analytes in 
serum and 75 in saliva were analyzed. RESULTS: In m ice immunized with Hsp60 
and aa 437-460, SS-related histopathologic features  were significantly 
reduced compared with NOD controls. In addition, 50 % of Hsp60-injected mice 
and 33% of aa 437-460-injected mice retained normal  exocrine function. Both 
treatments induced similar changes in biomarker pro files. Notably, levels 
of circulating interferon-gamma-inducible 10-kd pro tein (IP-10) and eotaxin 
were decreased significantly after treatment. Anti- type 3 muscarinic 
acetylcholine receptor (anti-M3R) IgG1, interleukin -10, and leptin 
discriminated best between the different treatment groups. Successful 
prevention of hyposalivation was accompanied by qua ntitative alterations in 
36 biomarkers, of which 19 mediators of inflammatio n declined to levels 
comparable with those found in BALB/c mice. Low sec reted vascular 
endothelial growth factor A was the most accurate p redictor of successful 
prevention of hyposalivation. Low salivary granuloc yte chemotactic protein 
2 was identified as the best predictor of normal se cretory function across 
the strains. CONCLUSION: Immunization with Hsp60 an d its peptide aa 437-460 
led to inhibition of SS in NOD mice. Comprehensive analyses revealed 
specific biomarker signatures capable of predicting  treatment group and 
treatment outcome. Molecules involved in inflammato ry chemotaxis, 
neovascularization, and regulatory pathways caused the differences 
displayed by the biomarker profiles. 
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CALORIE RESTRICTION MODULATES INACTIVITY-INDUCED CH ANGES IN THE 
INFLAMMATORY MARKERS CRP AND PTX3. 
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Context. Energy balance and physical activity poten tially influence 
systemic inflammation. Objective. To test the hypot hesis that moderate 
energy restriction may prevent activation of inacti vity-induced 
inflammatory response. Design. Participants were st udied four times at the 
end of 14-day periods of experimental bed rest or c ontrolled ambulation, 
after receiving eucaloric or hypocaloric diets. Set ting. Clinical research 
center of German Space Agency. Subjects. Nine healt hy young volunteers. 
Interventions. Energy intake was calibrated to phys ical activity and 
decreased by about 20% in hypocaloric conditions. M ain Outcome Measures. 



Changes in body fat by DXA as well as plasma inflam matory markers and 
cytokine mRNA levels in blood cells. Results. Fat m ass did not change 
significantly in eucaloric conditions and decreased  in hypocaloric periods 
(-1.0+/-0.3 and -1.0+/-0.3 kg in ambulatory and bed  rest, respectively). 
Bed rest in eucaloric conditions increased plasma C -reactive protein (CRP) 
(+143+/-53%) and both the ratios between plasma int erleukin-6 (IL-6) and 
interleukin-10 (IL-10) (4+/-1 times) and white bloo d cell IL-6 and IL-10 
mRNAs (5+/-1 times). Energy restriction prevented b ed rest-mediated 
increases in CRP and IL-6-to-IL-10 ratio. Bed rest increased (P=0.03) long 
pentraxin-3 (PTX3) plasma concentration, without si gnificant activity-by-
diet interaction. In all conditions (n=36), CRP and  PTX3 were inversely 
correlated (r=-0.61, p<0.001). Changes in fat mass,  leptin and IL-6 
directly correlated with CRP and inversely correlat ed with PTX3. IL-10 
inversely correlated with CRP and directly correlat ed with PTX3 (r=0.52, 
P<0.01). Conclusions. Calorie restriction prevents the inflammatory 
response induced by 14 days of bed rest. We suggest  an inverse regulation 
of CRP and PTX3 in response to changes in energy ba lance. 
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How cytokines can influence the brain: A role for c hemokines? 
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Following inflammation or infection, cytokines are released in the blood. 
Besides their effect on the immune system, cytokine s can also act in the 
brain to modulate our behaviors, inducing for examp le anorexia when 
produced in large amount. This review focuses on ou r current knowledge on 
how cytokines can influence the brain and the behav iors through several 
possible pathways: modulating peripheral neurons wh ich project to the brain 
through the vagus nerve, modulating the levels of h ormones such as leptin 
which can act to the brain through the humoral path way and possibly acting 
directly in the brain, through the local production  of cytokines and 
chemokines such as SDF-1alpha/CXCL12. 
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Signaling mechanisms underlying the metabolic and o ther effects of 
adipokines on the heart. 
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Adipokines represent a family of proteins released by adipocytes that 
affect various biological processes including metab olism, satiety, 
inflammation and cardiovascular function. The first  adipokine to be 
identified is leptin, a product of the obesity gene  whose primary function 
is to act as a satiety factor. However, it is now r ecognized that leptin 
and many of the newly discovered adipokines produce  effects on numerous 
organ systems including the heart. Indeed, various adipokines including 



leptin, adiponectin and apelin exert potent and div erse cardiovascular 
effects which are mediated by their specific recept ors and involve complex 
and multifaceted cell signaling pathways. Among the se are effects on the 
heart as well as blood pressure where leptin has be en proposed to 
potentially contribute to obesity-related hypertens ion. In this review we 
focus primarily on the diverse effects of adipokine s on the heart and 
discuss the potential cell signaling mechanisms und erlying their actions. 
The potential role of adipokines in the regulation of cardiac metabolism 
and function is discussed. Discussion is also prese nted on the emerging 
role, both deleterious and salutary, of various adi pokines in heart disease 
with an examination of the possible underlying mech anisms which contribute 
to these effects. 
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Retinol-Binding Protein 4 and Lipocalin-2 in Childh ood and Adolescent 
Obesity: When Children Are Not Just "Small Adults" 
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BACKGROUND: Although there is much evidence regardi ng the physiologic and 
pathogenic roles of the newly described adipokines retinol-binding protein 
4 (RBP4) and lipocalin-2 as potential promoters of insulin resistance in 
obese adults, relatively little information exists regarding their roles in 
obese children. METHODS: We investigated the circul ating concentrations of 
RBP4 and lipocalin-2 in 80 obese girls (ages 9- 15 years) and their 
relationships with high-sensitivity C-reactive prot ein (hs-CRP) and the 
adipokines leptin and adiponectin. We divided parti cipants by their body 
mass index standard deviation scores (BMI SDSs) int o 4 groups of 20 girls 
each: overweight [mean BMI SDS (SD), 1.8 (0.4)], ob ese [2.2 (0.4)], 
morbidly obese [3.6 (0.4)], and lean controls [-0.1 1 (0.4)]. We measured 
plasma-soluble RBP4, the RBP4-binding protein trans thyretin, lipocalin-2, 
hs-CRP, leptin, and adiponectin and calculated the homeostatic assessment 
model (HOMA) index from fasting glucose and insulin  concentrations. 
RESULTS: Unexpectedly, plasma RBP4 and lipocalin-2 concentrations were 
correlated negatively with BMI SDS values (P = 0.00 5, and P < 0.03, 
respectively). These results were different from th ose of adults and were 
not correlated with the HOMA index. In contrast, hs -CRP and leptin 
concentrations were positively correlated with BMI SDS values (P < 0.0001, 
and P < 0.00001, respectively), as expected, wherea s the adiponectin 
concentration was negatively correlated (P = 0.008) . CONCLUSIONS: Although 
the correlations of leptin, adiponectin, and hs-CRP  concentrations with BMI 
in children are similar to those of adults, the cor relations of RBP4 and 
lipocalin-2 with BMI in children are the inverse of  those observed in 
adults. Thus, although systemic inflammation and mi ld insulin resistance 
are present in childhood obesity, RBP4 and lipocali n-2 concentrations are 
not increased in children as they are in obese adul ts with long-standing 
severe insulin resistance and type 2 diabetes. 
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Blockade of {alpha}4 integrin Signaling Ameliorates  the Metabolic 
Consequences of High Fat Diet-Induced Obesity. 
 
Féral CC, Neels JG, Kummer C, Slepak M, Olefsky JM,  Ginsberg MH 
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Drive, La Jolla, CA 92093-0726. 
 
Objective: Many prevalent diseases of advanced soci eties, such as obesity-
induced Type 2 diabetes, are linked to indolent mon onuclear cell-dependent 
inflammation. We previously proposed that blockade of alpha4 integrin 
signaling can inhibit inflammation, while limiting mechanism-based 
toxicities of loss of alpha4 function. Thus, we hyp othesized that mice 
bearing an alpha4(Y991A) mutation, which blocks sig naling, would be 
protected from development of high fat diet (HFD)-i nduced insulin 
resistance. Research Design and Methods: 6-8 weeks old wild-type (WT) and 
alpha4(Y991A) C57Bl/6 male mice were placed on eith er a HFD that derived 
60% calories from lipids, or a chow diet. Metabolic  testing was performed 
after 16 to 22 weeks of diet. Results: alpha4(Y991A ) mice were protected 
from development of HFD-induced insulin resistance.  This protection was 
conferred on WT mice by alpha4(Y991A) bone marrow t ransplantation. In the 
reverse experiment, WT bone marrow renders HFD-fed alpha4(Y991A) acceptor 
animals insulin-resistant. Furthermore, fat-fed alp ha4(Y991A) mice showed a 
dramatic reduction of monocyte/macrophages in adipo se tissue. This 
reduction was due to reduced monocyte/macrophage mi gration rather than 
reduced monocyte chemoattractant protein-1 (MCP-1) production. Conclusions: 
alpha4 integrins contribute to the development of H FD-induced insulin 
resistance by mediating the trafficking of monocyte s into adipose tissue; 
hence, blockade of alpha4 integrin signaling can pr event the development of 
obesity-induced insulin resistance. 
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Low Frequency Electro-Acupuncture and Physical Exer cise Improve Metabolic 
Disturbances and Modulate Gene Expression in Adipos e Tissue in Rats with 
Dihydrotestosterone-Induced Polycystic Ovary Syndro me. 
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V-Frölunda (I.HJ.), Sweden. 
 
Polycystic ovary syndrome (PCOS) is a complex endoc rine and metabolic 
disorder associated with ovulatory dysfunction, hyp erandrogenism, abdominal 
obesity and insulin resistance. Pharmacotherapy is often unsatisfactory. 
This study evaluates the effects of low-frequency e lectro-acupuncture (EA) 
and physical exercise on metabolic disturbances and  adipose tissue mRNA 
expression of selected genes in a rat PCOS model ch aracterized by insulin 
resistance and adiposity. Dihydrotestosterone (indu cing PCOS) or vehicle 
(control) was administrated continuously, beginning  before puberty. At age 
10 wk, PCOS rats were randomly divided into three g roups; PCOS, PCOS EA and 
PCOS exercise. PCOS EA rats received 2-Hz EA (evoki ng muscle twitches) 3 
times/wk during 4-5 wk. PCOS exercise rats had free  access to a running 
wheel for 4-5 wk. EA and exercise improved insulin sensitivity, measured by 
clamp, in PCOS rats. Exercise also reduced adiposit y, visceral adipocyte 
size, and plasma leptin. EA increased plasma IGF-1.  Real-time RT-PCR 
revealed increased expression of leptin and IL-6 an d decreased expression 



of uncoupling protein 2 (UCP2) in visceral adipose tissue of PCOS rats 
compared with controls. EA restored the expression of leptin and UCP2 while 
exercise normalized adipose tissue leptin and IL-6 expression in PCOS rats. 
Thus, EA and exercise ameliorate insulin resistance  in rats with PCOS. This 
effect may involve regulation of adipose tissue met abolism and production 
since EA and exercise each partly restore divergent  adipose tissue gene 
expression associated with insulin resistance, obes ity, and inflammation. 
In contrast to exercise, EA improves insulin sensit ivity and modulates 
adipose tissue gene expression without influencing adipose tissue mass and 
cellularity. 
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Effect of Periodontitis on Insulin Resistance and t he Onset of Type 2 
Diabetes Mellitus in Zucker Diabetic Fatty Rats. 
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Background: Studies indicate that an association ex ists between 
periodontitis and type 2 diabetes mellitus (T2DM) a nd/or obesity, with 
chronic inflammation hypothesized as the common den ominator. The purpose of 
this study was to determine the causal effect of pe riodontitis and the 
concomitant impact of diet on the onset of insulin resistance (IR) and T2DM 
using a rat model system that simulates human obesi ty and T2DM. Methods: 
Twenty-eight, 5-week-old female Zucker diabetic fat ty (ZDF, fa/fa) rats 
were divided into four groups of seven animals: hig h-fat fed-periodontitis 
(HF/P), high-fat fed-no periodontitis (HF/C), low-f at fed-periodontitis 
(LF/P), and low-fat fed-no periodontitis (LF/C). Pe riodontitis was induced 
by ligature placement. Fasting plasma insulin and g lucose levels were 
measured, and glucose tolerance tests were performe d to assess glucose 
homeostasis, IR, and the onset of T2DM. The level o f tumor necrosis factor-
alpha (TNF-alpha), leptin, triglycerides, and free fatty acids were 
determined in week 13 at sacrifice. Results: HF/P r ats developed more 
severe IR compared to HF/C rats (P <0.01) and LF/P or LF/C rats (P <0.001) 
as measured by fasting insulin levels and homeostas is model assessment 
analysis. The onset of severe IR occurred approxima tely 3 weeks earlier in 
HF/P rats compared to HF/C rats. HF/P rats develope d impaired (110 to 125 
mg/dl) and frank fasting hyperglycemia (>125 mg/dl)  2 weeks earlier than 
HF/C rats. There was no difference in the severity and onset of IR and T2DM 
between LF/P and LF/C rats. The level of TNF-alpha was significantly higher 
in HF/P rats compared to HF/C rats (P <0.01). Concl usion: Periodontitis 
accelerated the onset of severe IR and impaired glu cose homeostasis in 
high-fat fed ZDF rats. 
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Relationships between vascular resistance and energ y deficiency, 
nutritional status and oxidative stress in oestroge n deficient physically 
active women. 
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Objective: Oestrogen deficiency contributes to alte red cardiovascular 
function in premenopausal amenorrheic physically ac tive women. We 
investigated whether other energy deficiency-associ ated factors might also 
be associated with altered cardiovascular function in these women. Design: 
A prospective observational study was completed at a research facility at 
the University of Toronto. Participants: Thirty-two  healthy premenopausal 
women (18-35 years old) were studied: 9 sedentary a nd ovulatory; 14 
physically active and ovulatory; and 8 physically a ctive and amenorrheic. 
Measurements: We measured calf vascular resistance,  resting heart rate, 
dietary energy intake, resting energy expenditure a nd serum measures of 
homocysteine, high-sensitivity C-reactive protein, oxidized low-density 
lipoproteins, total T(3), ghrelin, leptin, and insu lin. Results: Groups 
were similar (P>0.05) in age (25.1+/-0.8 years; mea n +/- SEM), weight 
(57.3+/-1.1 kg), and BMI (21.4+/-0.3 kg/m(2)). Rest ing vascular resistance 
and ghrelin were highest (P<0.05, main effect), and  total T(3) and energy 
expenditure adjusted for fat free mass lowest (P<0. 05, main effect) in 
oestrogen deficient women. Using pooled data for st epwise multiple 
regression modeling: ghrelin and resting energy exp enditure adjusted for 
fat free mass were associated with resting vascular  resistance (R(2)=0.398, 
P=0.018); adjusted dietary energy intake was associ ated with peak-ischemic 
vascular resistance (R(2)=0.231, P=0.015). Adjusted  resting energy 
expenditure (r=0.624, P<0.001) and total T(3) corre lated (r=0.427, P=0.019) 
with resting heart rate. Homocysteine, high-sensiti vity C-reactive protein 
and oxidized low-density lipoproteins were similar (P>0.05, main effect) 
among the groups, and were unrelated to cardiovascu lar measures. 
Conclusion: Altered resting vascular resistance in premenopausal oestrogen 
deficient physically active amenorrheic women is no t associated with 
vascular inflammation or oxidative stress, but rath er with parameters that 
reflect metabolic allostasis and dietary intake, su ggesting a potential 
role for chronic energy deficiency in vascular regu lation. 
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Barrett Esophagus: Prevalence of Central Adiposity,  Metabolic Syndrome, and 
a Proinflammatory State. 
 
Ryan AM, Healy LA, Power DG, Byrne M, Murphy S, Byr ne PJ, Kelleher D, 
Reynolds JV 
 
From the Departments of *Clinical Surgery, and †Med icine, St. James �s 
Hospital and Trinity College, Dublin, Ireland. 
 
BACKGROUND:: Obesity is a risk factor for esophagea l adenocarcinoma, with a 
pathway through inflammation and metaplasia seconda ry to reflux the 
dominant hypothesis. The proinflammatory impact of adipocytokines 
associated with the metabolic syndrome of central a diposity may also be 
relevant. The objective of this study was to explor e this profile in 
Barrett esophagus. METHODS:: Patients with speciali zed intestinal 
metaplasia were invited to attend the metabolic syn drome screening where 
they underwent anthropometry, segmental bioelectric al impedance analysis, 



and blood pressure measurement, and had blood taken  for quantification of 
fasting lipids, insulin, glucose, C-reactive protei n, and adipocytokines. 
RESULTS:: One hundred two patients were studied. Fo rty-six percent of 
Barrett patients had metabolic syndrome and 78% wer e centrally obese. 
Patients with metabolic syndrome were significantly  more obese by body mass 
index, had a 9.4 cm greater waistline, were more hy pertensive, and were 
insulin resistant with 25% having fasting hyperinsu linemia compared with 
Barrett patients without metabolic syndrome. Metabo lic syndrome was 
associated with elevated C-reactive protein, leptin , and a trend toward 
decreased adiponectin levels. Sixty percent of pati ents with long-segment 
Barrett had metabolic syndrome, and 92% were centra lly obese compared with 
23.8% and 62%, respectively (P = 0.007 and 0.005) i n short-segment Barrett. 
Long-segment Barrett was associated with hyperinsul inemia and significantly 
increased levels of interleukin-6 compared with sho rt-segment Barrett. 
CONCLUSIONS:: The prevalence of metabolic syndrome in Barrett far exceeds 
population norms, and the syndrome was significantl y associated with the 
length of specialized intestinal metaplasia. The da ta do suggest that the 
metabolic syndrome may be relevant to the continuum  of metaplasia within 
the Barrett cohort. 
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Metabolic syndrome after menopause and the role of hormones. 
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OBJECTIVES: The purpose of this review is to focus on the importance of 
metabolic syndrome (MBS) and its increased prevalen ce in postmenopausal 
(PM) women. Also the role of hormonal therapy in PM  women with MBS will be 
discussed. METHODS: Review of the relevant literatu re and results from 
recent clinical trials. RESULTS: MBS may occur in 4 0% of PM women and is 
largely determined by overweight status and obesity . Weight gain, 
particularly an increase in central fat mass increa ses in PM women, 
beginning a few years prior to menopause. Hormonal Therapy (HT) in normal 
PM women, generally decreases abdominal fat, but th e effect of transdermal 
estrogen is preferable to oral therapy in this rega rd. In women with MBS, 
oral therapy was found to increase leptin and the l eptin/adiponectin ratio, 
while transdermal therapy showed no changes. HT has  been found to improve 
insulin resistance in PM women, although the data a re mixed. In women with 
MBS, oral therapy was found to worsen parameters of  insulin resistance, 
while transdermal therapy had minimal effects overa ll. Women with MBS have 
elevations in several inflammation and coagulation factors. Both oral and 
transdermal HT reduce inflammation markers except f or levels of CRP and 
MMP-9, which increase with oral therapy, but are un affected by the 
transdermal route. Oral estrogen has a small pro-co agulant effect, not 
observed with transdermal therapy, in both normal P M women and those with 
MBS. The beneficial effects of HT on lipids occur i n PM women with and 
without MBS, although the changes in the latter are  minimal. Blood pressure 
was not affected by HT in women with MBS. CONCLUSIO NS: Weight gain and 
obesity largely drives the increased prevalence of MBS in PM women. Use of 
HT is beneficial overall for reducing many of the p arameters of MBS. Our 
own data would suggest that in MBS, transdermal the rapy may be preferable 
to oral therapy, at least in standard doses. 
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Loci related to metabolic-syndrome pathways includi ng LEPR,HNF1A, IL6R, and 
GCKR associate with plasma C-reactive protein: the Women's Genome Health 
Study. 
 
Ridker PM, Pare G, Parker A, Zee RY, Danik JS, Buri ng JE, Kwiatkowski D, 
Cook NR, Miletich JP, Chasman DI 
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Although elevated levels of C-reactive protein (CRP ) independently predict 
increased risk of development of metabolic syndrome , diabetes, myocardial 
infarction, and stroke, comprehensive analysis of t he influence of genetic 
variation on CRP is not available. To address this issue, we performed a 
genome-wide association study among 6345 apparently  healthy women in which 
we evaluated 336,108 SNPs as potential determinants  of plasma CRP 
concentration. Overall, seven loci that associate w ith plasma CRP at levels 
achieving genome-wide statistical significance were  found (range of p 
values for lead SNPs within the seven loci: 1.9 x 1 0(-)(8) to 6.2 x 10(-
)(28)). Two of these loci (GCKR and HNF1A) are susp ected or known to be 
associated with maturity-onset diabetes of the youn g, one is a gene-desert 
region on 12q23.2, and the remaining four loci are in or near the leptin 
receptor protein gene, the apolipoprotein E gene, t he interleukin-6 
receptor protein gene, or the CRP gene itself. The protein products of six 
of these seven loci are directly involved in metabo lic syndrome, insulin 
resistance, beta cell function, weight homeostasis,  and/or premature 
atherothrombosis. Thus, common variation in several  genes involved in 
metabolic and inflammatory regulation have signific ant effects on CRP 
levels, consistent with CRP's identification as a u seful biomarker of risk 
for incident vascular disease and diabetes. 
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Serum Levels of the Adipokine Adipocyte Fatty Acid- binding Protein Are 
Increased in Preeclampsia. 
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BackgroundPreeclampsia (PE) is a serious complicati on of pregnancy which is 
associated with an increased future metabolic and c ardiovascular risk for 
both mother and newborn. Recently, adipocyte fatty acid-binding protein 
(AFABP) was introduced as a novel adipokine, serum levels of which 
independently correlate with the development of the  metabolic syndrome and 
cardiovascular disease in humans. In this study, we  investigated serum 
concentrations of the adipokine AFABP in patients w ith PE as compared to 
healthy controls of similar gestational age.Methods AFABP serum levels were 
quantified by enzyme-linked immunosorbent assay (EL ISA) in control (n = 20) 
and PE (n = 16) patients. Furthermore, AFABP was co rrelated to clinical and 
biochemical measures of renal function, glucose, an d lipid metabolism, as 
well as inflammation.ResultsMean maternal AFABP con centrations were 



significantly elevated in PE (24.5 +/- 9.7 mug/l) a s compared to controls 
(14.8 +/- 7.1 mug/l). Furthermore, AFABP serum leve ls correlated positively 
with age, body mass index (BMI), blood pressure, se rum creatinine, free 
fatty acids (FFAs), leptin, and C-reactive protein (CRP). In multivariate 
analyses, BMI and serum creatinine remained indepen dently associated with 
AFABP concentrations and explained 58% of the varia tion in AFABP 
levels.ConclusionWe demonstrate that maternal AFABP  serum concentrations 
are significantly increased in PE. Furthermore, BMI  and serum creatinine 
are independent predictors of circulating AFABP.Ame rican Journal of 
Hypertension (2008); 21, 5, 582-586. doi:10.1038/aj h.2008.23American 
Journal of Hypertension (2008); 21, 5, 582-586. doi :10.1038/ajh.2008.23. 
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Peripheral Ghrelin Treatment Stabilizes Body Weight s of Senescent Male 
Brown Norway Rats at Baseline and After Surgery. 
 
Yukawa M, Weigle DS, Davis CD, Marck BT, Wolden-Han son TH 
 
Gerontology and Geriatric Medicine, University of W ashington, Seattle, 
Washington, United States. 
 
Unintentional weight loss may occur spontaneously i n older humans and 
animals. Further weight losses after surgery or ill ness in the older 
patients result in increased morbidity, mortality, and hospital readmission 
rate. A growing body of work has shown increased ap petite and weight gain 
in response to administration of ghrelin. We conduc ted two studies in 
senescent male Brown Norway rats to assess the abil ity of peripheral 
administration of ghrelin to increase body weight a nd food intake. One 
study assessed the effect of 2 weeks of daily subcu taneous ghrelin 
administration (1mg/kg/d) to senescent rats in a ba seline condition; a 
second study used the same administration protocol in an interventional 
experiment with aged rats subjected to a surgery wi th 10-15% blood loss, as 
a model of elective surgery. In both studies, anima ls receiving ghrelin 
maintained their body weights, while control animal s lost weight. Body 
weight stability was achieved in ghrelin-treated an imals despite a lack of 
increase in daily or cumulative food intake in both  experiments. Hormone 
and pro-inflammatory cytokine levels were measured before surgery and after 
14 days of treatment. Ghrelin treatment appeared to  blunt declining ghrelin 
levels and also to blunt cytokine increases seen in  the surgical control 
group. The ability of peripheral ghrelin treatment to maintain body weights 
of senescent rats without concomitant increases in food intake may be due 
to its known ability to decrease sympathetic activi ty and metabolic rate, 
perhaps by limiting cytokine-driven inflammation. K ey words: energy 
balance, anorexia of aging, cytokine, postoperative . 
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Studies of the role of immune system activation in the pathogenesis of 
obesity and its concomitant diseases have been cond ucted for some years. 
Numerous recent studies revealed an association bet ween increased immune 
activation in obesity and the development of insuli n resistance. On the 
other hand there is the hypothesis that immune acti vation in obesity is a 
homeostatic mechanism to protect the organism from reaching the point at 
which the over-accumulation of fat decreases the po ssibility to move. The 
aim of the present study was to review the current literature on immune 
activation in obesity and the participation of adip okines produced by 
adipose tissue in the development of insulin resist ance. Attention is drawn 
to the similarities in function and gene expression  of adipocytes and 
macrophages. 
 
PMID: 18542045 [found with GoPubMed] 
 
 

 


