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Higher Leptin Concentrations Suggestive of Leptin Resistance in Patients with Alstrfouml]m Syndrome as Compared to BMI-Z Matched Controls
AE Huey, JD Marshall, P Maffei, MM Tsang, MG Wolde, SR Fuhr, EA Stern, SM Brady, JW Tsao, G Milan, J Naggert, JA Yanovski, JC Han

Eunice Kennedy Shriver National Institute of Child Health and Human Development, Bethesda, MD; The Jackson Laboratory, Bar Harbor, ME; Padua University Hospital, Padua, Italy; Uniformed
Services University of the Health Sciences, Bethesda, MD

Background: Alstr{oumlJm syndrome (AS) is an autosomal recessive disorder caused by mutations in ALMSI. AS is a disorder of primary cilia with multisystemic manifestations, including obesity.
Genetic disruption of other genes involved in primary ciliary function in mice leads to hyperphagia and obesity.[supl] Mouse models of another ciliopathy, Bardet-Biedl syndrome, suggest that ciliary
dysfunction leads to impaired leptin receptor trafficking and leptin resistance with impaired hypothalamic leptin signal transduction and increased leptin concentrations that precede the onset of obesity
[sup2] We hypothesized that patients with AS would have higher serum leptin consistent with ciliopathy-induced leptin resistance.

Methods: Twenty-one patients with AS (100% met clinical diagnostic criteria, 71% had confirmed genetic diagnosis) were recruited and studied at the 6th Annual Alstr[oumlJm Syndrome
International Family and Medical Conference. Patients were matched 1:2 by age, sex, race and BMI-Z with 42 healthy controls who participated in metabolic studies at the National Institutes of Health
Leptin was measured by commercial ELISA from fasting serum and log-transformed for analysis. AS and control groups were compared using independent samples t-tests or Mann-Whitney U-tests
(for skewed data) and by ANCOVA adjusting for age, sex and BMI-Z.

Results: Groups were comparable for age (mean + SD for AS vs. control: 19.3 9.1 vs. 20.0 + 10.6y, p=0.99), sex (38% male in each group), race (100% Caucasian in each group), BMI (34.9 +11.2
vs. 33.1 £ 5.9 kg/m[sup2], p=0.59) and BMI-Z (2.14 + 0.59 vs. 2.12 £ 0.51, p=0.86). The AS group had significantly higher serum leptin than controls (adjusted mean + SEM: 24.8 + 1.1 vs. 17.0 + 1.1
ng/mL, p=0.02).

Conclusions: Patients with AS have higher fasting serum leptin than expected for their body size, suggesting that they have leptin resistance. Peripheral leptin secretion by white adipose tissue is
believed to be negatively regulated by leptin's actions within the central nervous system; hypothalamic brain-derived phic factor, a downstream mediator of the leptin-melanocortin pathway,
has been shown to down-regulate leptin production in adipocytes via sympathoneural beta-adrenergic output.[sup3] Our observation of higher serum leptin in patients with AS suggests that the
pathophysiology of their obesity may be due to a primary defect in leptin signaling.

(1) Davenport JR et al., Curr Biol 2007; 17:1586.

(2) Seo S et al., Hum Mol Genet 2009; 18:1323.

(3) Cao L et al., Cell 2010; 142:52.

Sources of Research Support: Intramural Research Program of the National Institute of Child Health and Human Development, NIH.
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Leptin Is an Independent Correlate of Lean Body Mass in the Baltimore Longitudinal Study of Aging

R Ramachandran, KS Gravenstein, EJ Metter, JM Egan, L Ferrucci, CW Chia

National Institute on Aging, National Institutes of Health, Baltimore, MD; National Institute on Aging, National Institutes of Health, Baltimore, MD

Background: A decline in lean body mass is generally considered a constant feature of aging. In some individuals, an accelerated decline in muscle mass with age accompanies a substantial increase in
fat mass. Since leptin receptors are present within muscle, it was hypothesized that excessive production of leptin from adipose tissue could be the mechanism for accelerated decline of lean body mass
in these individuals. However, this hypothesis has not been formally tested in an epidemiological study. We therefore sought to characterize the relationship between lean body mass and circulating
leptin levels in participants of the Baltimore Longitudinal Study of Aging (BLSA).

Methods: We performed a cross-sectional analysis of 1006 BLSA subjects (male =554, 50.1%) with complete data on total body fat (kg) and lean body mass (kg) measured by DXA scan, and fasting
leptin levels (ng/mL). Independent associations of leptin with total lean mass, adjusted for age and total fat mass were then tested in linear models stratified by sex. Leptin had a skewed distribution anc
we therefore used log-transformed values for analyses. All data are presented as mean + SE except for leptin values which we present as median (interquartile range).

Results: The mean age of the population was 69.4+0.6 and 66.1+0.6 years for men and women respectively. As expected, leptin levels were significantly higher in women, 25.9 (14.0-43.6) ng/mL
compared to men, 9.9 (5.3-17.8) ng/mL (P < 0.001). Women also had a higher total fat mass, 29.1 + 0.5 kg vs. 26.1 + 0.4 kg, P < 0.001. In contrast, men had a higher lean body mass compared to
women, 55.8 + 0.3 kg vs. 39.6 + 0.2 kg, P <0.001. Multiple linear regression analysis revealed a strong negative, independent relationship between leptin and total lean mass after adjusting for age and
total fat mass: men (B=-0.29, P <0.001) and women ( =-0.18, P <0.001).

Conclusion: These results support the hypothesis that leptin plays a role in the accelerated decline of lean body mass with aging, especially in obese individuals. One possible explanation of our
findings is that leptin may stimulate the adipogenic conversion of satellite cells, ultimately leading to decreased muscle mass with increasing intramuscular adipose tissue.

Sources of Research Support: Intramural Research Program of the NIH and National Institute on Aging.

Nothing to Disclose: RR, KSG, EJM, IME, LF, CWC
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Circulating Estrogen and Physical Activity Are Associated with Ectopic Thigh Adipose Tissue Deposition in Healthy Postmenopausal Women

AM Goss, BA Gower

University of Alabama at Birmingham, Birmingham, AL

Background: Intermuscular adipose tissue (IMAT) has been identified as an independent risk factor for type 2 diabetes and muscle weakness. Changing hormonal parameters and decreased physical
activity are thought to contribute to the accrual of IMAT in an aging population. However, no studies have examined the potential role of declining estrogen in distribution of adipose tissue to
intermuscular spaces of the thigh. The objective of this cross-sectional and longitudinal study was to determine independent associations among estrogen, physical activity, and thigh adipose tissue
distribution. Methods: 95 healthy, early postmenopausal women were evaluated at baseline and 2 yrs; 52% were using hormone replacement therapy (HRT). Serum analysis of estradiol and estrone
were conducted in all women. Cross-sectional areas of skeletal muscle, IMAT, thigh subcutaneous adipose tissue (SAT), and perimuscular adipose tissue (PMAT) were determined by single-slice
computed tomography (CT) scan at the mid-thigh. Total body adipose tissue (TAT) was determined by DXA. All measures of thigh adipose tissue were adjusted for TAT; IMAT and PMAT were also
adjusted for thigh muscle area. Baseline physical activity was self-reported as light and moderate hours per week. Results: At baseline, estradiol and estrone were positively associated with thigh SAT
(partial r=0.26, P=0.03 and partial r=0.21, P=0.08, respectively) and PMAT (partial r=0.30, P=0.015 and partial r=0.36, P=0.003, respectively) and were inversely associated with IMAT (partial
r=-0.45, P<0.001 and partial r=-0.42, P<0.001, respectively). Baseline moderate physical activity was associated with less gain in IMAT over 2 yrs (P<0.01), while baseline light physical activity was
associated with greater gain in IMAT over 2 yrs (P<0.01). Conclusion: In postmenopausal women, greater estradiol and estrone concentration may facilitate greater fat deposition to thigh SAT and
PMAT and lesser accumulation of IMAT. Also, more hours of moderate physical activity may reduce IMAT accumulation, whereas a sedentary lifestyle, represented by increased hours of light
physical activity, may have the opposite effect. These findings suggest that maintenance of relatively higher estrogen concentrations and relatively higher levels of physical activity with aging may
limit accrual of IMAT, which in turn may be beneficial for maintenance of physical function and independence, and reduction in risk for type 2 diabetes.

Nothing to Disclose: AMG, BAG
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Decreases in the Testosterone-to-Estradiol Ratio Contribute to Increased Levels of Pro-Inflammatory Adipokines in Males

DM Ouwens, B Lapauw, H Sell, S Lehr, Y VanNieuwenhove, C Cuvelier, P Pattyn, JM Kaufman, J Eckel, JB Ruige

German Diabetes Center, Duesseldorf, Germany; University Hospital Ghent, Ghent, Belgium; University Hospital Ghent, Ghent, Belgium; University Hospital Ghent, Ghent, Belgium

Low testosterone (T) levels in obese males associate with insulin resistance. This study aimed to evaluate changes in adipokine levels that can potentially be ascribed to alterations in sex steroid
metabolism in obese man. Therefore, plasma levels of sex steroids and 30 adipokines were determined in morbidly obese males, as well as in healthy young males before and after treatment with an
aromatase inhibitor (letrozole) plus E2 patches to lower T and raise E2, thus mimicking obesity-related changes in sex steroid levels. Morbidly obese males had lower T and higher E2 levels compared
to lean controls. While adiponectin and omentin levels were decreased, circulating levels of chemerin, GCSF, IFNg, interleukins (IL) 1b, IL11Ra, IL4, IL6, IL9, IL10, IL12-p70, IL13 and IL17, IP10,
leptin, PAIl and VEGF were increased in obesity (all P<0.05). Correlation studies identified a positive relation between the free T-to-E2 ratio (FT/FE2) and adiponectin (P<0.001) and omentin
(P<0.05). Inverse correlations were found between the FT/FE2-ratio and chemerin, GCSF, IFNg, ILIRa, IL6, IL9, IL10, IL12p70, IL13, and IL17, IP10, leptin, MCP1, MIP1a and MIP1b (all P<0.05).
All correlations remained significant after adjusting for age. Only the relation between the FT/FE2-ratio and MCP1 remained significant after adjustment for body fat percentage. Accordingly, treating
healthy young males with letrozole+E2 patches increased MCP1 levels. Treatment with letrozole (control group) alone had no significant effect on circulating adipokine levels in healthy young males.
Collectively, these results suggests that the association between a low FT/FE2-ratio and decreased insulin sensitivity is related to decreased levels of omentin and adiponectin, and increased levels of
pro-inflammatory adipokines. Furthermore, an increase in levels of MCP1, an important mediator of insulin resistance, might directly result from obesity-related changes in sex steroids.

Nothing to Disclose: DMO, BL, HS, SL, YV, CC, PP, JMK, JE, JBR
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Increased Sedentary Time Is Associated with Greater Weight Gain during Short-Term (3-Day) Overfeeding

J He, S Votruba, J Pomeroy, S Bonfiglio, J Krakoff
NIDDK/NIH, Phoenix, AZ

Objective: Given the wide availability of highly palatable foods, overeating is common. Changes in physical activity have been proposed as a mechanism to maintain weight in response to overeating.
Methods: In a monitored inpatient clinical research unit using a cross over study design, we investigated sedentary time and non-exercise activity following a short term (3-day) weight maintaining
(WM) vs. overfeeding (OF, 150% of WM calories) diet in healthy volunteers (n=21; BMI=33.2+8.6 kg/m[sup2] (mean + SD), 74% male). During each diet, sedentary time and non-exercise activity
were measured with an omnidirectional, uni-axial accelerometer. Sedentary time was calculated as the percentage of wear time where activity counts were less than 10 per minute. Volunteers spent the
last 24 hours of each diet period in a metabolic chamber to measure energy expenditure. Results: Mean weight change during WM and OF was -0.1+0.7 (kg) and 0.7+1.0 (kg), respectively. Overall,
sedentary time, as calculated from the waist measurement, was not different between WM and OF while living on the inpatient unit (70.9+12.9 vs.72.0+7.4%, p=0.8) or in the metabolic chamber
(74.6+10.6 vs. 78.4+6.6%, p=0.5) but was negatively associated with age during OF (r=-0.48, p=0.05). However, sedentary time was positively associated with weight gain during OF (r=0.51, p=0.03)
but not during WM (r=0.02, p=0. 6) The association during OF was still significant after adjustment for age, sex and initial body weight, (r=0.45, p=0.05). During WM, there was no dlfference in
sedentary time when d on ient unit vs. bolic chamber (p=0.6), however, during OF, sedentary time was significantly higher while subjects were in the metabolic chamber ( inpatient
unit vs. chamber: 72.0+7.4% and 78.4+6.6%, p=0.0005). There were no associations of non-exercise activity as measured from waist, wrists and ankles with weight change during OF (p=0.5, p=0.8,
p=0.7, respectively), nor during WM. Fasting insulin, leptin, active ghrelin, total ghrelin, PYY, or GLP-1 concentrations measured prior to each diet were not associated with sedentary time.
Conclusions: We demonstrated that in humans, short term (3 day) overfeeding weight gain was positively associated with sedentary time. This indicates that during positive energy balance, adaptive
changes in sedentary behavior may avert weight gain.

Sources of Research Support: Intramural Research Program of the NIH, NIDDK.

Nothing to Disclose: JH, SV, JP, SB, JK
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No Influence of Intravenously Infused Carbohydrates and Fat on Hunger and Spontaneous Food Intake

SM Schmid, K Jauch-Chara, W Britta, H Manfred, L Hendrik, S Bernd

University of Luebeck, Luebeck, Germany; University of Luebeck, Luebeck, Germany; University of Luebeck, Luebeck, Germany; Kantonal Hospital St Gallen, St Gallen, Switzerland
Objective:

Regulation of appetite and food intake is a major focus of endocrine metabolic research since obesity has become epidemic in western society. Here, we investigated the influence of equicaloric
amounts of continuously infused glucose and fat, and pulsatile infused glucose, respectively, on glucose metabolism as well as feelings of hunger and spontaneous food intake.

Methods:

We studied 15 healthy, young (mean + SEM: 25.1 + 0.6 years), normal weight (22.8 + 0.4 kg/m2) men in a single-blinded, randomized, four condition cross-over design. Blood glucose and insulin and
free fatty acids (FFA), feelings of appetite/hunger, and spontaneous ad libitum food intake were assessed during a 14h period with equicaloric (600 kcal) intravenous infusion of (i) glucose
continuously, (ii) glucose pulsatile, and (iii) fat continuously. A session with infusion of non-caloric NaCl 0,9% served as control.

Results:

As expected, the dynamics of blood glucose and circulating concentrations of insulin and FFA significantly differed between conditions (P<0.01). Feelings of hunger/appetite as well as oral energy
uptake were parable between all conditions. However, due to the amount of infused calories, total energy intake was lowest within the placebo condition (P<0.05).

Conclusion:

Different profiles of blood glucose, insulin and FFA during a 14h period of equicaloric, pulsatile as well as continuous glucose or fat infusion did not result in a compensatory modulation of perceived
feelings of hunger/appetite and spontaneous food intake. Moreover, oral energy intake was not decreased as compared to the non-caloric placebo infusion condition, thereby resulting in a ~600 kcal
higher total energy intake. A possible reason for the lack of a compensating modulation of oral energy intake might be the absence of fast acting gastrointestinal signals, as e.g. GLP-1 and ghrelin, due
to the intravenous application of macronutrients. Our findings add to the scientific knowlegde of nutritional modulation of human hunger/appetite and eating behavior. On the background of total
parenteral nutrition in clinical practise, our findings are furthermore of clinical and ehtical relevance.

Sources of Research Support: Deutsche Forschungsgemeinschaft (DFG).

Nothing to Disclose: SMS, KJ-C, WB, HM, LH, SB
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Circadian Clock Gene, Bmall, Regulates Skeletal Muscle Metabolism and Development

S Chatterjee, NP Barquero, L Li, K Ma

The Methodist Hospital Research Institute, Houston, TX

Tissues that play central roles in regulation of whole body metabolism such as the skeletal muscle and adipose tissue have functional circadian clocks that drive cyclic expression of key enzymes
involved in glucose and fatty acids metabolism. But the physiological function of circadian clock genes in muscle and adipose tissue is largely unknown.

Here we report Bmall protein is expressed in a circadian fashion in skeletal muscle and white adipose tissue. NMR analysis revealed that the Bmall global knockout mice (Bmall-/-) exhibit
significantly increased fat (11%) and similarly reduced total lean mass, which was confirmed by direct measurement of epididymal fat pad and muscle. Despite lower muscle mass in the Bmall-/- mice
oxygen consumption was significantly higher compared to the wild-type controls with similar activity level and food intake. We hypothesized that Bmall plays a direct role in the regulation of muscle
metabolism and development. Bmal1-/- skeletal muscle gene expression analysis revealed fiber type switching from type II to type I with ~5 fold induction of slow myosin heavy chain beta(Myh7) anc
a~40% reduction of IIb(Myh4). Consistent with this, there was a concerted shift of fuel utilization from glucose to fatty acids as indicated by up-regulation of genes involved in lipid oxidation,
including LPL, CD36, FABP4, MCAD and lower GLUT4 as well as higher PDK4 level. Stable shRNA knockdown of Bmall in C2C12 myoblasts also led to significant up-regulation of PDK4.
Strikingly, Bmal 1 knockdown resulted in a substantial suppression of myogenic differentiation (~10% of control) with markedly lower expression of Myf5, MyoD, myogenin and muscle-specific
markers, which were confirmed by immunostaining. The ID proteins (ID1 and 3), known inhibitors of myogenesis and well-characterized circadian genes, were consistently induced in shRNA
knockdown cells and Bmall-/- skeletal muscle. On the other hand, overexpression of Bmall resulted in spontaneous differentiation and accelerated myotube formation. Furthermore, in C3H10T1/2
mesenchymal stem cell line, Bmall knockdown completely blocked myogenic lineage commitment and differentiation while promoted expression of adipocyte-specific markers, suggesting that Bmall
is a lineage commitment determination factor. Thus, our study demonstrates that the core clock gene, Bmall, plays an important role in metabolic regulation in skeletal muscle and promotes
myogenesis through inhibition of the ID proteins.

Nothing to Disclose: SC, NPB, LL, KM
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TXNIP in Bone as a Potential Regulator of Glucose and Energy Homeostasis in Endogenous Cushing Syndrome Involving the Bone-Specific Protein Osteocalcin

T Lekva, T Ueland, H Boyum, H Scholz, A Sahraoui, JA Evang, K Godang, J Bollerslev

University of Oslo and Oslo University Hospital, Oslo, Norway; University of Oslo and Oslo University Hospital, Oslo, Norway; University of Oslo and Oslo University Hospital, Oslo, Norway;
University of Oslo and Oslo University Hospital, Oslo, Norway; University of Oslo and Oslo University Hospital, Oslo, Norway

Context: Recent evidence has described bone as an endocrine organ regulating glucose metabolism. Insulin receptor signaling in osteoblasts may control osteoblast differentiation and osteocalcin
expression.

Objectives: To investigate the functional role of TXNIP in bone with special focus on insulin signaling and Icil hesis in
osteobl ignaling. Moreover, to ined the associations between bone turnover, fat mass and glucose metabolism in vivo in these patients.

Patients: 33 patients with endogenous Cushing's syndrome (CS).

Research Design and Methods: We analyzed bone biopsies from CS, before and after treatment, to screen for expressional candidate genes. Microarray analysis combined with real-time RT-PCR
revealed that the gene encoding TXNIP ranked among the most regulated genes, and was selected for further characterization in vitro.

Results: We found that TXNIP gene in bone is down-regulated in CS following surgical treatment. Furthermore, our in vivo data indicate novel associations between thioredoxin/TXNIP and bone
turnover with potential effects on glucose metabolism. Our in vitro studies showed that silencing TXNIP in osteoblasts was followed by increased differentiation, augmented insulin receptor and
osteocalcin expression, and increased secretion of intact and undercarboxylated osteocalcin. Treating islets and osteoclasts with silenced TXNIP osteoblast media, showed an increased islets function
and osteoclast activity.

Conclusions: TXNIP expression in bone is regulated by glucocorticoids and may, in part, explain the decreased osteoblast function in CS with effects on secretion and carboxylation status of
osteocalcin, and further link bone and glucose homeostasis together in these patients.

bl

and further its action on islets and osteoclasts through

Nothing to Disclose: TL, TU, HB, HS, AS, JAE, KG, ]B
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Altering AP-1 Transcription via [Delta]FosB Delays Age-Related Skeletal and Metabolic Changes in Mice

K Sato, GC Rowe, S Lotinun, H Saito, M Yin, R Baron

Harvard School of Dental Medicine, Boston, MA; Beth Israel Deaconess Medical Center, Harvard Medical School, Boston, MA; Harvard Medical School, Boston, MA; Massachusetts General
Hospital, Boston, MA

Aging is associated with a high risk of developing osteoporosis, impaired glucose tolerance and type 2 diabetes due to a reduction in insulin sensitivity. [Delta]FosB is a naturally truncated form of the
AP-1 transcription factor FosB. Overexpression of [Delta]FosB under the control of the enolase 2 promoter (ENO2), which drives expression in several tissues including bone, white and brown fat, anc
the brain, results in increased bone mass, decreased adipose mass, increased insulin sensitivity and glucose tolerance, and increased energy expenditure (1,2). To examine whether [Delta]FosB is
implicated in the development of age-related skeletal and metabolic changes, we analyzed the bone and metabolic phenotype of ENO2-[Delta]FosB mice at 4, 12 and 50 weeks of age.

In ENO2-[Delta]FosB mice, trabecular bone density of the distal femur showed a 37% and 56% increase versus control littermates at 12 and 50 wks, respectively. Cortical bone density in the midshaft
of the femur increased prominently with age in ENO2-[Delta]FosB mice compared to control mice (12 wks, 43%; 50 wks, 187%). Although control mice had a p ive increase in abdominal fat
mass, ENO2-[Delta]FosB mice didn't develop abdominal adiposity and had smaller white and brown adipocytes compared to control mice at 12 and 50 wks. Consistent with this, energy expenditure in
ENO2-[Delta]FosB mice increased at 12 and 50 wks, by 12 % and 86 %, respectively, with identical food consumption compared to control mice at same ages. During intraperitoneal insulin (IPITT)
and glucose tolerance testing (IPGTT), ENO2-[Delta]FosB mice were more insulin sensitive and glucose tolerant at 12 and 50 wks than control mice. IPGTT revealed that ENO2-[Delta]FosB had
markedly improved insulin response to IP glucose bolus at 50 wks while control mice exhibited severe hyperinsulinemia and exacerbated insulin response. Pancreatic islets in ENO2-[Delta]FosB mice
were smaller and had denser insulin immunostaining than those in control mice at 12 and 50 wks. Islets isolated from old ENO2-[Delta]FosB mice had a 35-fold increase in [Delta]FosB expression.
Furthermore, ENO2-[Delta]FosB islets were more glucose sensitive and had significantly increased glucose-stimulated insulin secretion concomitantly with increased /ns/ and Glut2 and decreased
Ucp2 mRNA expression.

Taken together, our results demonstrate that signaling downstream of [Delta]FosB has protective effects against age-related skeletal and metabolic changes, including the preservation of B-cell functior
which attenuates with age.

(1) Sabatakos et al., Nat Med 2000; 6(9):985
(2) Rowe et al., Endocrinology 2009; 150(1):135

Nothing to Disclose: KS, GCR, SL, HS, MY, RB
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Maternal and Paternal Metabolic Milieux Are Important Determinants of Adult Skeletal Phenotypes: Evidence from a Murine Model of Fetal Programming Due to Parental Hyperglycemia

C Grasemann, MJ Devlin, P Rzeczkowska, ML Bouxsein, MR Palmert

Hospital for Sick Children and The University of Toronto, Toronto, Canada; Kinderklinik UK-Essen and The University of Duisburg-Essen, Essen, Germany; Beth Israel Deaconess Medical Center
and Harvard Medical School, Boston, MA

In utero exposure to maternal diabetes has been associated with later-in-life phenotypes, such as cardiovascular disease and diabetes, in offspring.

Methods: To investigate the effects of maternal hyperglycemia more fully, we utilized an autosomal dominant model of murine diabetes [C57BL/6J-Ins2Akita (Akita mice)], which allowed for
characterization of wildtype offspring of diabetic mothers and WT fathers. To examine the effects of paternal diabetes, WT offspring of Akita fathers and WT mothers were also assessed. Offspring of
WT breedings served as controls.

At 14 and 26 wks of age intraperitoneal (ip) glucose tolerance tests were performed and fasted leptin, insulin and serum IGF1 levels were measured. Whole body bone mineral density (WBBMD,
g/em2) and whole body bone mineral content (WBBMC, g) were obtained via pDXA, and trabecular (Tb) bone architecture at the distal femur via [micro]CT.

Results: At 14 wks, male WT offspring of 4kita mothers weighed less than controls (p<0.0001). Fasted glucose was elevated (p<0.001), and glucose clearance after ip challenge was significantly
impaired at all time points (p<0.001). IGF-1 levels were unchanged, but fasted leptin and insulin were slightly decreased (p=ns). At 26 wks, the impairment after glucose challenge was even more
pronounced and significant hypoinsulinemia and hypoleptinemia developed (p<0.01 for both).

Male offspring also showed a skeletal phenotype at 14 wks with reduced WBBMD and WBBMC compared to controls (p<0.01 for both). Distal femur Tb. bone volume fraction (BV/TV, %) and Tb.
thickness (Tb.Th) were normal at 14 weeks but reduced by 29% and 12% at 26 wks (p<0.03 for both).

Male offspring of Akita fathers also had a mild metabolic phenotype but developed a severe skeletal phenotype, with decreased WBBMD (p<0.002) and WBBMC (p<0.01) at 14 wks, and lower distal
femoral BV/TV (-39% and -47%) and TbTh (-12 and -11%) at 14 and 26 wks (p<0.04 for all).

Conclusion: The Akita mouse is a good model for investigating the effects of maternal diabetes on metabolic outcome of adult offspring. Strikingly, not only maternal but also paternal hyperglycemia
negatively impacts offspring skeletal phenotype, and paternal hyperglycemia appears to be more deleterious. The mechanism of this effect is not known, but must involve mechanisms beyond the in
utero metabolic environment. Further study should expand our understanding of the paternal influence on fetal programming.

Sources of Research Support: HSC Research Institute and Department of Pediatrics (MP); Restracomp Program Sick Kids Research Institute (CG); NIH Grant F32HD060419, T32DK007028, and
RC1AR058389 (MB and MD).
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The Effect of Nutrient Excess and Resveratrol as Nutriceutical on NAMPT Activity

S Schuster, S Petzold-Quinque, A Garten, A Barnikol-Oettler, S Laue, R Gebhardt, W Kiess

Pediatric Research Center, Leipzig, Germany; Institute of Biochemistry, Leipzig, Germany

Aim: Nicotinamide phosphoribosyltransferase (NAMPT) is a key enzyme of the NAD- biosynthesis and regulates the activity of the NAD- dependent deacytylase sirtuin 1 (SIRT1). Overexpression of
NAMPT and SIRT1 improves insulin sensitivity and glucose metabolism. Similarly, resveratrol, a potent activator of SIRT1, improves insulin sensitivity in a diet-induced obesity model. We aimed to
establish a NAMPT enzymatic assay and asked whether nutrient excess and resveratrol, a plant derived polyphenol, are able to modulate NAMPT activity and alter intracellular NAD levels.
Methods: HepG2 cells, primary human and rat hepatocytes were cultured. NAMPT and SIRT1 protein expression was quantified by Western blotting. NAMPT mRNA expression was measured by
real-time PCR. NAD concentrations were quantified using a commercially available fluorimetric NAD assay. By using Nile red staining and flow cytometry, intracellular lipid accumulation was
analyzed. NAMPT enzymatic activity was measured using a radioactive filter disc assay.

Results: We established a radioactive NAMPT enzymatic assay with optimal parameters. Resveratrol increased NAMPT activity in HepG2 cells by 50.2+ 2.6%, in primary rat hepatocytes by 262.1+
9.5% and in human hepatocytes by 112.0+ 13% and raised the intracellular NAD level (3.5 fold). High glucose levels [30mM] decreased NAMPT activity by 51.3+ 9.0% without influencing NAMPT
protein level in HepG2 cells. Upon addition of insulin [100nM], NAMPT activity was restored (101.6+ 25.3%). Overload of HepG2 cells with oleate or an oleate/palmitate combination induced lipid
accumulation but did not affect NAMPT protein expression nor enzymatic activity. Palmitate significantly induced cell death (0.5mM: 53.1+ 18.9%), elevated NAMPT release by 201.1+ 12.9% and
NAMPT mRNA expression (1.2 fold) in HepG2 cells.

Conclusion: We demonstrated that NAMPT activity was increased by the SIRT1 activator resveratrol without influencing NAMPT protein level. Resveratrol might exert beneficial effects by up-
regulation of the intracellular NAD levels via elevated NAMPT activity. High glucose levels decreased NAMPT activity. The negative effects of glucose on hepatocellular metabolism might be
mediated through reduced NAMPT activity. The addition of insulin restored NAMPT activity, potentially due to the metabolization of glucose.

Sources of Research Support: The Deutsche Forschungsgemeinschaft (German Research Foundation): KFO 152 ; The Deutsche Diabetes Gesellschaft (German Diabetes Association).

Nothing to Disclose: SS, SP-Q, AG, AB-O, SL, RG, WK
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Catalase Overexpression on Redox Balance and Insulin Resistance in Skeletal Muscle Cells

LR Silveira, MR Barbosa, VC Figueiredo, IH Sampaio, RI Reis, LT Parreira-e-Silva, IC Kettelhut, EM Carneiro, R Curi

Faculty of Medicine, University of Sdo Paulo, Ribeirao Preto, Brazil; UNICAMP, Campinas, Brazil; University of Sdo Paulo, Sao Paulo, Brazil

Reactive oxygen species (ROS) are known to be involved in several physiological processes in skeletal muscle. However, abnormal avallablllty of fatty acids (FA) induces insulin resistance and its
complications. The patt of insulin involves disordered lipid bolism. Although the 1 is not completely understood, elevated levels of reactive oxygen (ROS) are
involved in the establishment of insulin resistance conditions. We, therefore, investigated the effects of overexpression of catalase (CAT), a H2O3 scavenger, in rat skeletal muscle cell exposed to
elevated concentration of FA. The skeletal muscle cells were isolated from quadriceps muscle from Wistar rats and cultured in DMEM medium. The cells were transfected with pcDNA3 plasmid in
medium containing Lipofectamine (1:4). After differentiation, the cells were exposed to the palmitic acid (700[micro]M) during 72h. After this period, the cells were collected and the catalase content
and mRNA were determined as a control experiment. In addition, the citrate synthase activity (CS) and the mRNA level of PGCla and Sirt] were d as hondrial bi is factors. The
extracellular ROS production were determined by Amplex fluorescent probe. Whereas the oxygen consumption was measured at presence of glucose with or without insulin 0.1U (5.6 mM) using a
Clark-type electrode (Hansatech Instruments). The CAT encode plasmid was successfully transfected as indicated by CAT mRNA and content (p<0.05). The palmmc acid treatment markedly reduced

the CS activity as well as the mRNA levels of PGCla and SIRT1 (p< 0.05). This effect was accompanied by a significantly reduction of oxygen p in the presence of palmitic acid (p<0.05).
However, the CAT transfection was observed to attenuate this effect (p<0.05). The H20 production was increased at 24 h after palmitic acid treatment (p<0.05), whereas it was markedly reduced at
72h (p<0.05). Transfection was able to prevent this effect compared to control (p>0.05).Our results showed that elevated nutrient availability reduces mitochondrial oxygen ion favoring ROS

production and insulin resistance. The effect of CAT overexpression improving mitochondrial biogenesis and oxygen uptake suggesting that ROS is an important regulator of glucose metabolism in
skeletal muscle cells.

Sources of Research Support: FAPESP, CNPq, and CAPES.

Nothing to Disclose: LRS, MRB, VCF, IHS, RIR, LTP-e-S, ICK, EMC, RC
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Mineralocorticoid Receptor Blockade Improves Diastolic Function Independent of Blood Pressure Reduction in Transgenic Model of RAAS Overexpression

J Habibi, VG DeMarco, L Ma, L Pulakat, N Rehmer, WE Rainey, AT Whaley-Connell, JR Sowers

University of Missouri, Columbia, MO; University of Missouri, Columbia, MO; University of Missouri, Columbia, MO; University of Missouri, Columbia, MO; Harry S Truman VA Medical Center,
Columbia, MO; Medical College of Georgia, Augusta, GA

Rational: There is increasing evidence that aldosterone can promote diastolic dysfunction and cardiac fibrosis independent of blood pressure effects, perhaps through increased oxidative stress and
inflammation. Accordingly, this investigation was designed to ascertain if mineralocorticoid receptor blockade improves diastolic dysfunction independent of changes in blood pressure.
Experimental Design: Male TG(mRen2)27 and age-matched Sprague-Dawley rats were treated with either low dose (~1 mg[middot]kg'l[middot]day'l) or a vasodilatory, conventional dose (~30 mg
[middot]kg'l[middot]day'l) of spironolactone or placebo for three weeks.

Results: TG(mRen2)27 rats displayed increases in systolic blood pressure, plasma aldosterone levels as well as impairments in left ventricle diastolic relaxation without changes in systolic function on
cine-MRI. The TG(mRen2)27 hearts also displayed hypertrophy (left ventricle weight, cardiomyoctye hypertrophy and septal wall thickness), as well as fibrosis (interstitial and perivascular). There
were increases in oxidative stress in TG(mRen2)27 hearts as evidenced by increases in NADPH oxidase activity and subunits as well as reactive oxygen species formation. Low dose spironolactone
had no effect on systolic blood pressure but improved diastolic dysfunction comparable to a conventional dose. Both doses of spironolactone caused comparable reductions in reactive oxygen species,
3-nitrotryosine immunostaining, perivascular and interstitial fibrosis. These data support the notion mineralocorticoid receptor blockade improves diastolic dysfunction through improvements in
oxidative stress and fibrosis independent of changes in systolic blood pressure.

Nothing to Disclose: JH, VGD, LM, LP, NR, WER, ATW-C, JRS
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Mitochondrial Function and Protein Expression in C5L2KO Mouse Skeletal Muscle after 10 Weeks of High-Fat Diet Intake

C Roy, S Paglialunga, J] Hoeks, K Cianflone, P Schrauwen

IUCPQ Research Centre, Québec, Canada; Maastricht University, NUTRIM School for Nutrition, Toxicology and Metabolism, Maastricht, Netherlands

Introduction: Understanding the mechanisms regulating food intake and energy expenditure are important for the treatment of obesity. Acylation stimulating protein (ASP, C3adesArg) is an adipokine
which stimulates triglyceride synthesis and glucose transport via interaction with its receptor C5L2. The receptor is expressed both peripherally (adipose tissue, muscle) and centrally. Previous studies
have shown that ASP-deficient mice (C3KO) and C5L2-deficient mice (C5L2KO) are hyperphagic (59% and 229% increase, P < 0.0001) yet this is counter-balanced by increased oxygen consumption
(VO2) and a lower RQ suggesting a physiological role for ASP-C5L2 in regulation of energy metabolism.

Objectives: To elucidate the impact of lack of ASP signaling on muscle metabolism and insulin sensitivity.

Methods: Male mice WT (n=14) and C5L2KO (n=17) were fed a chow diet or a high fat diet (60% fat) for 10 weeks. Body weight was measured 3 times per week. At week 8, after a 4 hr fast, insulin
sensitivity was assessed by an insulin tolerance test. Mitochondria were isolated from hindleg skeletal muscle and used in an OROBOROS Oxygraph-2k, for high-resolution respirometry (HRR).
Meanwhile, the tibialis anterior muscles were harvested for histology, enzyme activity and protein measurement.

Results: Body weight measurement showed no differences in weight gained between WT and C5L2KO on either diet, although the mice on high fat diet gained more weight than chow fed mice. We
observed no differences in non-fasted glucose levels between all four groups, but glucose levels after a 4 hours fast were higher in the HF mice compared to chow fed WT mice. High-resolution
respirometry showed a substrate specific increased in (ADP stimulated) state 3 respiration with palmitoyl-CoA plus carnitine as a substrate, but not in the presence of pyruvate, in the KO mice when
compared to WT on HF.

Conclusion: We previously showed that mice lacking the ASP signaling had an increased capacity for fat oxidation in the muscle. The results in this study showed that mitochondria from C5L2KO
mice on HF have an increased in (ADP stimulated) state 3 respiration, when given a fatty acid substrate. Leading us to believe that interfering with the ASP-C5L2 receptor pathway is a metabolic targe
in skeletal muscle metabolism.

Sources of Research Support: The Canadian Institutes of Health Research (Doctoral research grant) and the Fonds de la recherche en santé du Québec (Training award).

Nothing to Disclose: CR, SP, JH, KC, PS



sort_order

Pub #

Session Information
Title

Author String

Body

2511

P3-442

POSTER SESSION: BASIC/TRANSLATIONAL - Insulin Action & Glucose Homeostasis in Model Systems (1:30 PM-3:30 PM)
Mesangium Proliferation in Obese Zucker Rats: Effect of Gender, Age and Antioxidant Diet

Y Slyvka, R Malgor, SR Inman, J Ding, FV Nowak

Ohio University, Athens, OH; University of Texas at Austin, Austin, TX

‘A major structural sign of diabetic nephropathy (DN) is mesangial matrix (MM) expansion. The aim of this study was to observe the status of MM in the obese Zucker rat (fa/fa) model of DN related t
gender, age and the effect of an antioxidant-fortified (AO) diet. Obese Zucker rats were studied at 6 and 20 weeks of age, males and females on a regular (REG) or AO diet. MM was assessed by PAS-
staining with subsequent estimation of glomerular tuft area (GTA) and PAS positive stained area (PSA). Increasing age resulted in larger GTA and PSA on both REG and AO diets in both males and
females. However the PSA/GTA ratio was higher only on REG diet in both males and females. Males on the REG diet had larger GTA than females at both 6 and 20 weeks. In comparison to the males
PSA/GTA ratio was higher in females on REG diet at both ages and on the AO diet at 20 weeks. Compared to the age and gender matched animals on the REG diet, males on the AO diet had smaller
GTA at 6 and 20 weeks, and both males and females on the AO diet had smaller PSA at 20 weeks. Conclusion: MM expansion in an obese Zucker rat model is greater with age, more severe in females
and is ameliorated by AO diet in both genders at 20 weeks.

Sources of Research Support: NIH R15 DK073066 to SRI and FVN.

Nothing to Disclose: YS, RM, SRI, JD, FVN
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Preptin, a ProlGF2-Derived Peptide, Is a Novel Regulator of Hepatic Glucose Homeostasis

L Whiting, DL Hay, CM Buchanan, GJS Cooper

Auckland University, Auckland, New Zealand; Auckland University, Auckland, New Zealand; University of Manchester, Manchester, UK; University of Auckland, Auckland, New Zealand

Preptin is a 34-amino-acid peptide discovered during our systematic analysis of hormone granules isolated from pancreatic BPTC6-F7 cells (a continuous murine beta cell line). The rat preptin sequence
corresponds to Asp(69)-Leu(102) of the proinsulin-like growth factor-2 (prolGF2) E-peptide region of IGF2. In both in vitro cell systems and ex vivo perfused pancreas, exogenous preptin increases
glucose-mediated insulin secretion suggesting preptin may be a novel regulator of glucose homeostasis and an incretin-like hormone (1). The liver plays a key role in glucose regulation through
hormone-mediated regulation of hepatic glucose production. We sought to determine the role of preptin in this tissue using an isolated perfused liver model. Livers from male Wistar rats (220-250g)
were isolated and perfused in a non re-circulating manner and organ effluent collected for glucose and lactate measurements. Livers were stabilised for 40 minutes before preptin (71nM) or vehicle
were delivered via a side arm infusion (t = 0). At 30 minutes, epinephrine (50nM) was infused through a second side arm for 30 minutes. After 60 minutes, the infusion of preptin/vehicle and
epinephrine was stopped and glucagon (1.15nM) infused for 15 minutes to confirm liver viability. Small sequential biopsies of liver tissue were taken during the perfusion and snap frozen in liquid
nitrogen for subsequent glycogen measurements and western blotting. Preptin decreased hepatic glucose production, an effect that was maintained in the presence of epinephrine, a powerful stimulator
of hepatic glycogenolysis. These data indicate that preptin influences glucose regulation in the liver independently from insulin and contributes to our understanding of how glucose homeostasis is
controlled.

(1) Buchanan, C.M., Phillips, A.R. and Cooper, G.J., Biochem J 2001; 360:431

Nothing to Disclose: LW, DLH, CMB, GJSC
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Berberine Regulates Glucocorticoid Receptor and 11B-Hydroxysteroid Dehydrogenase Type 1 Expression in Murine Adipose Tissue and 3T3-L1 Adipocytes

HDu, W Wang, Y Nakagawa, TC Friedman, Y Liu

Charles Drew University of Medicine & Science, Los Angeles, CA; School of Basic Medical Sciences, Jilin University, Changchun, China; Hamamatsu University School of Medicine, Hamamatsu,
Japan

The glucocorticoid receptors (GR) are nuclear receptors that play an important role in the regulation of glucocorticoid-induced insulin resi and hepatic glucc is linked to the
development of type 2 diabetes and obesity. 11B-hydroxysteroid dehydrogenase type 1 (11B-HSD1) mediates intracellular steroids exposure to mouse adipose GR by regeneration of active
corticosterone from inactive 11-dehydrocorticosterone. Hexose-6-phosphate dehydrog (H6PDH) medi intracellular NADPH availability to mouse 11B-HSD1 and thus ensures 11p-HSD1
driving tissue GC production linked to the development of type 2 diabetes and obesity. Berberine (BBR) is an anti-inflammatory drug and has recently shown to improve obesity and insulin resistance.
Here, we evaluated the potential beneficial effects of BBR in type 2 diabetic mice by examining the possible influence of BBR on the expression of GR, 11-HSD1, and H6PDH in vivo and in vitro in
adipocytes. Chronic treatment of db/db mice with BBR markedly decreased the increased expression of both GR mRNA and its protein in adipose tissue and increased the insulin sensitivity with
reduction of fasting blood glucose levels and body weight. This inhibition of GR expression in responded to the significant reduction of both 11-HSD1 and HSPDH mRNA expression within adipose
tissue. Addition of BBR to mouse adipocytes led to a significant down-regulation of GR mRNA levels and was corrected with the suppression of 11B-HSD1 and H6PDH expression. These findings
indicate that BBR could exert beneficial metabolic effects in insulin resistance and obesity by interfering with adipose 11B-HSDI driving tissue GC action.

Nothing to Disclose: HD, WW, YN, TCF, YL
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Maternal Fructose Intake during Pregnancy and Lactation Alters Placental Growth and Leads to Sex-Specific Changes in Fetal and Neonatal Endocrine Function

ZE Clayton, C Yap, DM Sloboda, MH Vickers

University of Auckland, Auckland, New Zealand

There is growing interest in the effects of maternal obesity and inappropriate maternal nutrition on the risk of childhood and adult disease in the offspring. In this context, the effects of maternal
fructose intake on offspring health remain largely unknown, despite the marked increase in consumption of sweetened beverages that has paralleled the obesity epidemic. The present study investigatec
the impact of maternal fructose intake on placental, fetal and neonatal development. Female Wistar rats were time-mated and allocated to receive either water (CONT) or fructose solution designed to
provide 20% of caloric intake from fructose (FR). FR was administered from day 1 of pregnancy until postnatal day (P)10. All dams had ad-libitum access to standard laboratory chow and water. Dam:
and offspring were killed at embryonic day (E)21 and P10. FR dams demonstrated increased total caloric intake and maternal hyperinsulinemia at E21 as well as increased maternal plasma fructose
levels at E21 and P10. FR intake did not alter maternal blood glucose, B-hydroxybutyrate (BHB) or electrolyte levels at either timepoint. Fetal weights at E21 were unchanged, although placental
weights were reduced in FR female but not FR male fetuses. Plasma leptin, fructose and blood glucose levels were increased and BHB levels decreased in FR female but not male fetuses. Although
unchanged in FR dams and female fetuses, levels of the non-essential amino acid taurine (p<0.05) were increased in male FR fetuses. Plasma insulin levels were not different between groups. Male anc
female FR neonates had higher plasma fructose levels and were hypoinsuli ic but euglycemic at P10 pared to CONT. Blood BHB levels were increased in FR male neonates but not females at
P10. P10 plasma leptin levels were not different between groups. Stomach content leptin levels were increased in all FR offspring at P10 but no differences in stomach content insulin or fructose levels
were observed. This study reports for the first time that maternal FR intake resulted in sex-specific changes in offspring development, whereby females appear more vulnerable to metabolic
compromise during neonatal life. Further studies are now critical to establish the long term effects of maternal FR intake on the health and well-being of offspring and whether our observed sex
differences elicit different risk profiles for metabolic disease into the post-weaning period.

Sources of Research Support: The National Research Centre for Growth and Development.

Nothing to Disclose: ZEC, CY, DMS, MHV
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Effects of Dietary [omega]3 and [omega]6 Fatty Acids in Rats Exposed to a Fructose-Rich Diet

W1J Malaisse, Z Mellouk, T Hachimi Idrissi, K Louchami, E Hupkens, Y Zhang, N Bulur, D Ait Yahia, A Sener

Université Libre de Bruxelles, Brussels, Belgium; Es-Sénia Univ, Oran, Algeria

A metabolic syndrome prevails in rats exposed to either a fructose-rich diet or a diet deprived of long-chain polyunsaturated [omega]3 fatty acids. The present study concerns the possible metabolic anc
hormonal effects of dietary [omega]3 and [omega]6 fatty acids in rats exposed to a fructose-rich diet. Two groups of 6 female rats each were exposed from the 8th week after birth and for the ensuing &
weeks to diets containing 5% (w/w) [omega]3-deprived sunflower oil and 64% either starch (S[omega]3D rats) or D-fructose (F[omega]3D). In the 3th and 4th group, respectively, a third of the
sunflower oil in the fructose-rich diet was replaced by an equal amount (1.6%) of either [omega]3-rich salmon oil (F+[omega]3) or C18:2[omega]6-rich safflower oil (F+[omega]6). As judged by the
ratio between the relative gain in body weight and food intake over the 8 weeks experimental period, the estimated caloric efficiency was much lower in the (S[omega]3D) rats (1.25+0.02) than in the :
groups of fructose-fed rats (2.54+0.13). At time zero of an IPGTT conducted on day 50 afer overnight starvation, the HOMA index of insulin resistance was inversely related to the [omega]3/[omega]t
dietary ratio in the 3 groups of fructose-fed rats. The time zero insulinogenic index was much lower in the (F+[omega]6) rats than in the other 3 groups, such being also the case for the ratio between
the total AUC for insulin/glucose during the IPGTT. This coincided with selected perturbations of both D-glucose metabolism and insulin secretion in isolated pancreatic islets. For instance, at 3
D-glucose concentrations (2.8, 8.3 and 16.7 mM), the utilization of D-[5-3H]glucose, but not the oxidation of D-[U-MC]glucose, only represented in the (F+[omega]6) rats 52+4% of the mean
corresponding values found in (F+[omega]3) rats. Likewise, despite a comparable insulin content of the islets, the ratio for the increment in insulin output above basal value recorded at 8.3/16.7 mM
D-glucose was about twice lower in (F+[omega]6) rats (13+4%) than in(F+[omega]3) rats (23+3%). Such a difference contrasted with a comparable secretory response to 2-ketoisocaproate (10 mM) in
the 4 groups of rats. In conclusion, the dietary supply of [omega]3 and/or [omega]6 fatty acids affects several metabolic and hormonal variables in rats exposed to a fructose-rich diet.

Nothing to Disclose: WIM, ZM, THI, KL, EH, YZ, NB, DAY, AS



sort_order

Pub #

Session Information
Title

Author String

Body

2516

P3-447

POSTER SESSION: BASIC/TRANSLATIONAL - Insulin Action & Glucose Homeostasis in Model Systems (1:30 PM-3:30 PM)

The Peculiarities of NOS Isoform Expression in Obese Zucker Rat Kidney: Effect of Gender, Age and Antioxidant Diet

FV Nowak, Y Slyvka, R Malgor, SR Inman

Ohio University, Athens, OH

Development of diabetic nephropathy (DN) is associated with impairment of nitric oxide (NO) synthesis and increased oxidative stress. The aim of this study was to observe the expression of three NC
synthase (NOS) isoforms and test the effect of an antioxidant-fortified (AO) diet during the progression of DN based on obese (fa/fa) Zucker rat model. NOS isoforms (n-neuronal, e-endothelial and
i-inducible) kidney immunohistochemistry and kidney function assessment based on glomerular filtration rate (GFR) were performed at 6 and 20 weeks of age in male and female animals fed a regular
(REG) or antioxidant-fortified (AO) diet. At 20 weeks, eNOS expression in cortex was higher in females on the AO diet but lower in males on the AO diet, compared to age and gender matched
animals on the REG diet. This was associated with more preserved GFR in females on AO than REG diet at 20 weeks. With age eNOS expression in cortex decreased in females on REG diet and male
on AO diet, associated with decrease of GFR adjusted to kidney weight. Males on the AO diet exhibited higher levels in cortex of nNOS at 20 weeks and iNOS at 6 weeks than males on the REG diet
but these differences did not correspond to GFR. Although age and gender related changes were seen in expression of nNOS and iNOS, there were no associated differences in renal function.
Conclusion: Increased levels of eNOS expression associated with factors of diet and age correspond to kidney function preservation in obese Zucker rats.

Sources of Research Support: Supported by NIH R15 DK073066 to SRI and FVN.

Nothing to Disclose: FVN, YS, RM, SRI
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Establishment of Overexpression Cell Line for Inducible Cyclic AMP Early Repressor Gene in Porcine Fibroblast

Y-K Kim, E-B Jeung

College of Veterinary Medicine, Chungbuk National University, Cheongju, Republic of Korea

Diabetes Mellitus is a metabolic disease caused by impaired insulin secretion of pancreatic beta cells and increased insulin resistance of peripheral tissues. Recently, it was reported that inducible cyclic
AMP early repressor (ICER) Iy expression in pancreatic beta cells was strongly induced by glucagon and increased in diabetes. In this study, the role of ICER was examined as an important factor for
diabetes. First, we measured the human insulin promoter activity. The various regions of the human insulin promoter region were prepared by a long-range PCR using genomic DNA from human as a
template. Amplified fragments were ligated with the promoterless pGL3-Basic vector and ICER Iy was prepared by a PCR using cDNA from pig pancreas as a template. MIN6 mouse beta cells were
transfected with a luciferase reporter plasmid containing human insulin p . The human insulin-luciferase reporter plasmid is 0.5kb or 1.5kb size. ICER Iy gene expression is controlled by human
insulin p 1.5kb for selectively exp d in MIN6 mouse beta cells. The human insulin promoter was strongest to the luciferase activity. Transfected into primary porcine fibroblast cells and
then the previous media were replaced by selective media containing G-418. The resistant cells to neomycin were further selected by EGFP expression under fluorescent microscopy. After several
passages, continuous EGFP expressing cells were confirmed by PCR.

Nothing to Disclose: Y-KK, E-BJ
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Generation of Tr: ic Dogs Overexp g Phosph Ipyruvate carboxykinase for Type II Diabetes Mellitus Model

S-H Hyun, Y-K Kim, E-M Jung, E-B Jeung

Chungbuk National University, Cheongju, Republic of Korea

Type II diabetes mellitus (T2DM), a non-insulin-dependent diabetes mellitus's disease (NIDDM), is one of the most common complex metabollc disorders and is characterized by hyperglycemia and
metabolic alterations. In T2DM, fasting hyperglycemia is attributed to excessive hepatic glucose prod and i has been ascribed to increased transcriptional expression of
phosphoenolpyruvate carboxykinase (PEPCK). A primary cell line was established from pig fetal fibroblast by transfected with PEPCK containing the enhanced green fluorescent protein (EGFP) gene
In the present study, each 9 piglets were born and 4 (female 2 and male 2) of them were confirmed as positive transgenic piglets. Positive piglets significantly expressed EGFP in the hoof and skin.
PCR analysis determined that contained the PEPCK transgene in the cloned offspring. The female and male piglet body weights were increased by approximately 2-folds at the age of 4weeks.

Nothing to Disclose: S-HH, Y-KK, E-MJ, E-BJ
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Risk Factors for Inpatient Hypoglycemia in a Tertiary Care Medical Center

JR Grogg, P Singal, A Jarori, JP Walsh

Indiana University School of Medicine, Indianapolis, IN; Richard L Roudebush VA Medical Center, Indianapolis, IN

Objective: Hypoglycemia in hospitalized patients is associated with adverse outcomes, and is a significant barrier to optimal glycemic control. To better understand the causes of inpatient
hypoglycemia, we conducted a historical cohort study of severe hypoglycemia ([le] 50 mg/dl) in patients hospitalized at a large, tertiary care teaching hospital.

Methods: We reviewed the medical records of all admissions over a three month period with any inpatient blood glucose [le] 50 mg/dl. For a comparison group, we also reviewed 105 inpatients who
received scheduled insulin during their admission, but did not experience hypoglycemia.

Results: There were 146 episodes of blood glucose [le] 50 mg/dl in 71 patients. The normoglycemic and hypoglycemic groups were similar in age, diabetes prevalence, outpatient insulin use, oral
hypoglycemic agent use, hemoglobin A lc, admission glucose, and Charlson co-morbidity index. Patients experiencing hypoglycemia had a lower BMI (28.7 vs. 33.0, p <0.001), and higher 90 day
mortality (18.3% vs. 4.8%, p = 0.005) than the normoglycemic group. There were 116 hypoglycemic events in patients receiving subcutaneous insulin. Of these, 53.4% were due to basal insulin, 25.0%
to nutritional insulin, 6.9% to an insulin correction dose, and 14.7% to multiple insulin types. Of the 116 events due to subcutaneous insulin 58 (50.0%) were preceded by a blood glucose measurement
<80 mg/dl in the 12 to 36 hours prior to the event. Of those, 53.4% had no change made to their insulin regimen. Co-morbid conditions significantly associated with hypoglycemia included stage 5
chronic kidney disease, infections, malignancies, dysphagia, and malnutrition. One or more of these conditions was present in 55 (77.5%) of the patients experiencing hypoglycemia and 123 (84.2%) o
the 146 hypoglycemic events.

Conclusions: Severe hypoglycemia at this medical center was associated with significantly higher 90 day mortality. The majority of events occurred in patients with one or more risk factors for low
glucose. Many events were preceded by milder hypoglycemia. Interventions targeted at reducing insulin doses and setting higher glucose targets in patients with hypoglycemia risk factors, as well as
encouraging timely insulin adjustment after mildly reduced gl have the p ial to d ically reduce iatrogenic hypoglycemia in hospitalized patients.

Nothing to Disclose: JRG, PS, AJ, JPW
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Effect of Hospital Admission on Glycemic Control One Year after Discharge

NJ Wei, RW Grant, DM Nathan, DJ Wexler

Massachusetts General Hospital, Boston, MA; Massachusetts General Hospital, Boston, MA; Harvard Medical School, Boston, MA

Objective: To determine the effect of hospital admission on subsequent glycemic control in patients with diabetes and hemoglobin A1C (A1C) [ge]7%.

Background: Hospital admission has been called an opportunity to improve diabetes management. We hypothesized that patients with glycemia above goal (A1C [ge]7%) would benefit from
hospitalization with a sustained improvement in A1C at 1 year.

Methods: We retrospectively studied 470 medical and surgical adults with diabetes and baseline A1C [ge]7% admitted to a tertiary care hospital. Each patient had A1C measured within 6 months
before admission (baseline) and twice within 12 months of discharge (1/2002-6/2006) in the same laboratory. We excluded patients with conditions likely to affect hemoglobin kinetics. We determined
change and correlates of change in AIC relative to the baseline A1C.

Results: Patients with baseline A1C [ge]7% (mean + SD, 8.53% + 1.66), had a significant A1C decline within three months of discharge (7.89% + 1.48, p <0.01; mean 2.73 + 1.86 mo) that was
sustained over 1 year (A1C 7.98% + 1.54, p <0.01; 9.57 + 1.6 mo). Variables associated with greater post-discharge A1C decline included: baseline A1C [ge]9% (27% of cohort; A1C change -1.88% =+
2.5, p <0.01), diabetes as the admission diagnosis (3% of cohort; A1C change -2.6% + 4.2, p <0.01), and longer length of stay. Diabetes as primary admission diagnosis predicted achieving goal A1C
<7%at 1 year (OR 4.96 [95% C.I. 1.7, 14.9], p<0.01), whereas higher baseline A1C was associated with lower odds of obtaining this goal (OR 0.82 [0.69, 0.96], p 0.01), after adjusting for age,
gender, race, duration between A1C measurements, admitting service, and type of insurance.

Conclusions: In this observational study of diabetes patients with A1C [ge]7%, hospital admission is iated with ined reductions in A1C. The finding that patients admitted primarily for
diabetes, who may undergo more intensive inpatient diabetes-specific management and follow-up, were more likely to reach goal A1C with a large decline in A1C at 1 year than patients admitted for
other reasons suggests that the inpatient setting can provide an opportunity to optimize long-term diabetes care in high-risk populations. Future study designs and quality assurance evaluations of
inpatient interventions on glycemic control post-discharge will need to account for tendency for slight A1C improvement in all hospitalized patients.

Nothing to Disclose: NJW, RWG, DMN, DJW
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Glycemic Variability as a Predictor of Hospital Mortality and Complications in General Surgery Patients

D Smiley, OI Klindukhova, P Chandra, F Farrokhi, L Peng, C Newton, ME Fereira, S Jacobs, G Umpierrez
Emory University, Atlanta, GA; Emory University, Atlanta, GA

Glycemic variability (GV) is a predictor of mortality in critically ill patients; however, the impact of GV on clinical outcome in general surgery is unknown. Accordingly, we determined the impact of
GV in predicting hospital complications in 2 different studies: a randomized trial of SQ insulin treatment (Rabbit Surgery) and a large, observational study in general non-cardiac surgery patients.
Rabbit Surgery included 211 patients with T2DM (58+11 yrs, admission blood glucose (BG): 19092 mg/dl, mean+SD) with an admission BG between 140-400 mg/dl randomized to glargine once
daily and glulisine before meals (post-op dally BG 145132 mg/dL) or sliding scale insulin (BG 172+47 mg/dl). There were no differences in mortality; but, basal bolus significantly reduced the
frequency of a ite of post-op lication: luding wound infection, pneumonia, respiratory failure, acute renal failure, and bacteremia (24.3% and 8.6%, p=0.003). The observational study
included 3,184 pauem% (5616 yrs, post- op BG 123+28[non-DM 118422 mg/dl, DM 139439 mg/dl]). Post-op complications were seen in 20.9%; and the inhospital and 30-day mortality were 1.8%
and 2.3%, respectively (p=NS). GV was calculated in separate analyses from inpatient daily BG values using mean standard deviation. The mean GV was positively associated with post-op mean daily
BG levels (p<0.01) and with higher rate of hypoglycemic events (p<0.01). In multivariate analysis adjusted for age, gender, history of DM, severity of surgery and hypoglycemia, GV was associated
with increased mortality in non-DM patients (p<0.01), but not in DM patients. A similar association was observed between GV and hospital complications in non-DM, but not in DM patients.

In summary, the results of these prospective and observational studies indicate that glucose variability is associated with post-op mortality and hospital complications in non-diabetic patients, but not ir
diabetic subjects undergoing non-cardiac, general surgery. Randomized clinical trials are needed to determine the role of glucose variability as a clinical tool in predicting outcomes in noncritically ill
patients in general surgery settings.

Sources of Research Support: Sanofi-Aventis.

Disclosures: GU: Researcher, Sanofi-Aventis; Researcher, Takeda. Nothing to Disclose: DS, OIK, PC, FF, LP, CN, MEF, SJ
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Outcomes Associated with Insulin Therapy Discontinuation after Hospital Discharge in Patients with Type 2 Diabetes (T2D) Initiated on Insulin during Hospitalization

E Wu, S Zhou, AP Yu, M Lu, TR Graf

Analysis Group, Boston, MA; sanofi-aventis US, Bridgewater, NJ; Geisinger Health System, Danville, PA

Objectives: To investigate clinical outcomes and risk of hospital re-admission associated with disruption of insulin therapy (INS) after hospital discharge among T2D patients who initiated INS during
hospitalization.

Methods: Adult T2D patients newly initiated on INS during a hospitalization were identified in MedMining Electronic Health Record data (01/2004-04/2010). Patients with a last recorded A1C [ge]
8% within 3 months of (or during) the hospital stay were included. Outcomes were compared between patients with INS continuation after the hospitalization (defined as an outpatient INS order withir
60 days post-discharge) vs. patients with INS disruption. During the 12-month post-discharge, changes in A1C were compared using t-tests and regression models. A1C goal achievement (<7%) and
hypoglycemia were evaluated using chi-square tests and logistic regression models. Time to re-admission was compared using Cox proportional hazard models. All regression models controlled for
patient characteristics prior to and during hospitalization and medications post-discharge. A subgroup analysis was performed in patients with baseline A1C [ge]9%.

Results: 180 patients with continued INS and 552 patients with INS disruption were included (baseline A1C 11.1% vs. 9.5%, respectively). During the 12-months post-discharge, patients continuing
INS had greater A1C reduction (3.4% vs. 1.5%, P<0.01), higher A1C goal achievement (41% vs. 31%, P=0.02), and comparable hypoglycemia (8% vs. 5%, P=0.25) vs. those with INS disruption. In
the A1C [ge]9% subgroup similar patterns were observed for INS continuation (N=146) vs. disruption (N=277) (baseline A1C: 11.8% vs. 10.6%; A1C reduction: 4.1% vs. 2.3%, P<0.01; A1C goal
achievement: 44% vs. 30%, P=0.02; hypoglycemia: 6% vs. 5%, P=0.75). Multivariate analysis were generally consistent with descriptive findings for both the A1C [ge]8% and [ge]9% groups (A1C
reduction: adjusted difference=1.68% and 1.53%, both P<0.01; A1C goal achievement: odds ratio [OR] = 1.66 and 2.18, P=0.06 and P=0.03; hypoglycemia: OR=1.04 and 0.68, P=0.93 and 0.58;
respectively). Among the A1C [ge]9% subgroup, INS continuation was associated with lower risks of all-cause and diabetes-related hospitalizations (hazard ratio: 0.59 and 0.46 respectively; both
P<0.05).

Conclusions: T2D patients who continued INS after hospital discharge had a greater A1C reduction, a greater A1C goal achievement, and a lower risk of hospital re-admission compared with patients
with disrupted INS.

Sources of Research Support: sanofi-aventis US.

Disclosures: EW: Researcher, Sanofi-Aventis. SZ: Employee, Sanofi-Aventis. APY: Researcher, Sanofi-Aventis. ML: Researcher, Sanofi-Aventis. TRG: Speaker Bureau Member, Merck & Co.
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Pediatric Diabetes Outpatient Center at Rhode Island Hospital: The Impact of Changing Initial Diabetes Education from Inpatient to Outpatient

MM Pingul, SE Reinert, G Gopalakrishnan, W Plante, CM Boney, JQ Quintos

Rhode Island Hospital/The Warren Alpert Medical School of Brown University, Providence, RI; Lifespan Corporation, Providence, RI; Rhode Island Hospital/The Warren Alpert Medical School of
Brown University, Providence, RI; Rhode Island Hospital/The Warren Alpert Medical School of Brown University, Providence, RI

Background: New-onset Type 1 diabetes mellitus (T1DM) patients are usually admitted for inpatient diabetes education. Few studies have suggested that outpatient diabetes education could be
provided to new onset TIDM in the outpatient setting at lesser cost without compromising metabolic control. In September 2007, we established the Pediatric Diabetes Outpatient Center (PDOC) to
educate families with new onset TIDM who meet our inclusion criteria. The objective of this study was to compare outcomes and costs of new-onset T1DM patients educated at the outpatient center
with those educated in the inpatient setting.

Methods/Design: Retrospective chart review comparing the outcome of patients diagnosed with new onset TIDM prior to and after establishment of the PDOC in terms of: 1) hemoglobin Alc
(HbAlc) in the first 3 years after diagnosis, 2) frequency of severe hypoglycemia, 3) admissions for DKA (pH < 7.3) or ER visits, and 4) healthcare cost.

Results: One-hundred-fifty-two patients were diagnosed with new onset TIDM from September 2007- August 2009. Thirty-three (22 %) subjects met our inclusion criteria for outpatient group (OG).
Twenty-three subjects spent one night in the hospital and received the majority of their education at the PDOC and 10 subjects comprised the [Idquo]pure outpatient[rdquo] group (pure OG), receiving
all of their education at the PDOC. Each of these 33 patients was matched to subjects in the inpatient group (IG, historical control) who received their education entirely as inpatients.

Baseline characteristics of the 2 groups revealed no statistically significant differences in gender and age (OG: 10.5 years vs. IG 10.6 years, p= 0.16).There were no significant differences between OG
and IG in mean HbAlc levels at 1, 2 and 3 years post-diagnosis (OG 8%, 8.5%, 9.3%; IP 8.3%, 8.9%, 9%, p= 0.51).Episodes of severe hypoglycemia, DKA, and ER visits, were not significantly
different between the two groups (p>0.05). Mean total hospital cost for OG was significantly less than IG (OG: $2886 vs. IG: $4925, p<0.001); this difference was more pronounced when pure OG wa
compared to IG (pure OG: $1044 vs. IG: $4925, p<0.0001).

Conclusions: Our preliminary data demonstrates a positive impact of the outpatient-based pediatric diabetes center in lowering healthcare cost without compromising medical outcomes. The results of
this study justify the need to increase reimbursement from third party payers for outpatient pediatric diabetes education programs.

Nothing to Disclose: MMP, SER, GG, WP, CMB, JBQQ
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Glycemic Variability Is a Predictor of Hospital Mortality during Parenteral Nutrition

P Chandra, D Smiley, L Peng, F Pasquel, G Umpierrez

Emory University School of Medicine, Atlanta, GA; Emory University, Atlanta, GA

Glycemic variability (GV) has been reported to be independent predictors of mortality in critically ill patients in the ICU, but the impact of GV on mortality in patients receiving parenteral nutrition
(PN) is not known. Methods: We analyzed the impact of GV as measured by the standard deviation (SD) of BG values and by mean daily delta change ([Delta] daily max - daily minimum) during
hospital stay on mortality in patients receiving PN. Results: A total of 276 patients on PN were included in the study(Age 51+18 yr [mean + SD], known DM 19.2 %, ICU 74.3 %, non-ICU 25.7 %).
PN was started 12+13 days after admission and was given for duration of 15+24 days. The hospital mortality was 27.2%. We found a strong association between BG pre- and during-PN (days 2-11)
and hospital mortality, p<0.01. The mean GV by SD was 38+21mg/dL and [Delta] change was 51429 mg/dL. GV was significantly larger in deceased compared to non-deceased patients (SD 48+25 vs
34+18 mg/dL, [Delta] change 75+39 vs 58+34 mg/dl, both p<0.01). In univariate analysis when data on GV by SD was divided into quartiles (< 22.7 mg/dL, 22.7-31.7 mg/dL, 31.7-45.8 mg/dL and
>45.8 mg/dL), patients in 3rd and 4th quartile had higher risk of mortality (OR=4.6, 95% CI: 1.6-13.2; OR=4.1, 95% CI: 1.4-12.0) compared to those in the lowest quartile. Similarly, GV as divided by
[Delta] change into quartiles (< 33.7 mg/dL, 33.7-47.6 mg/dL, 47.6-75.2 mg/dL and >75.2 mg/dL), patients in 3rd and 4th quartile had higher risk of mortality (OR=3.1, 95% CI: 1.2-7.7; OR=6.7, 95%
CI: 2.7-16.6) compared to those in the lowest quartile. However, in multivariate analysis adjusted for age, diabetes status, gender, BG levels and hypoglycemia, GV was found to be a predictor of
mortality only in non diabetics, but not in patients with DM (p<0.05). Hypoglycemia (BG < 70 mg/dl and < 40 mg/dl were reported in 41% and 3% of patients during PN, respectively. Excluding these
patients, GV remained to show a significant association with mortality.Conclusions: Glycemic variability correlates with mortality independently of severity of hyperglycemia or the presence of
hypoglycemia in patients receiving PN. This association is more pronounced in patients without DM compared to DM subjects. Prospective randomized control trials are needed to investigate the use
of glycemic variability as a tool to improve mortality in critically-ill patients treated with PN.

Nothing to Disclose: PC, DS, LP, FP, GU
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Admission Serum Blood Glucose and Hemoglobin A 1c Levels Strongly Correlate with the Need for Insulin Treatment in Patients Receiving High Dose (HD) of Methylprednisolone (MP) Treatment
for Multiple Sclerosis Exacerbation

A Mallisho, F Elkhatib, N Saadeh, W Taha, A Alkhatib, A Abou-Samra

Wayne State University, Detroit, MI; Utah University, Salt Lake, UT

Background: Patients (pt) with multiple sclerosis (MS) often require HD-MP (>500 mg/d), some may require insulin treatment (Rx) for steroid induced hyperglycemia. There is no study that explored
the impact of systematic (HD-MP) Rx on glycemic control in pts with MS Aim: Identify factors that could predict pts requiring insulin RX during HD-MP.

Method:

This is a retrospective study. We reviewed 4103 charts of MS pts admitted to Detroit Medical Center during the period of 1998 to 2009. We selected those who received HD-MP during admission &
were not on steroid previously and for whom blood glucose levels (BG) were measured during hospitalization. Out of the 4103 pts, 1398 pts (34%) received HD-MP. Among these, 427 pts had
electronic records. We collected demographic data, use of oral hypoglycemic agents, the frequency and the dose of HD MP, BG readings starting from the day of the first HD-MP dose and up to seven
days, complete blood count, creatinine level & the insulin doses given before each BG reading. We calculated the total dose of insulin given for each day. We evaluated insulin requirement on ond day
as we observed that pts who did not require insulin by the ond day, were unlikely to require insulin at all. Multiple regression analysis (MRA) was used to analyze the data.

Results:

A total of 269 pts met the analysis criteria; 85% of them received 1 g MP IV qd, and 15% received 0.5 g MP IV bid. Their mean age was 45£11 y. BMI was (28.5+6.6). Over 21.1% of pts had a history
of DM. Mean serum BG at admission was 111.8+56 mg/dL,creatinine level was 0.86+0.3 mg/dL, WBC 7.7+2.9 & hemoglobin 12.7+1.6 g/dL. Mean daily insulin dose on ond day of HD-MP was 12.64
26 units. Only 1.8% of all patients with admission BG<100 required more than 10 units of insulin on day 2 of MP injections.

Using MRA, we found that BMI, MP Dose regimen, prior oral hypoglycemic agents use & gender were not significantly associated with need for insulin RX. BG at admission (P<0.00001) and age
(p<0.03) associated with and predicted the use of insulin during the ond day of MP RX.

In the subgroup (41 patients) who had HbA1c¢ measured within 1 month of admission, an abnormal value (defined as >5.7%) was also strongly associated with the requirement for insulin treatment
(p<0.00001).

Conclusion: Older age, high serum BG at admission and abnormal HbA Ic¢ in pts presenting with MS exacerbation are highly correlated with the use of insulin to control steroid induced hyperglycemis
in day 2 of HD-MP RX.

Sources of Research Support: F Elkhatib and A Mallisho qualify as first author.

Nothing to Disclose: AM, FE, NS, WT, AA, AA-S
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Risk Factors for Severe Hypoglycemia among Hospital Patients

ML Griffith, ME Matheny, JB Boord

Vanderbilt University School of Medicine, Nashville, TN; Vanderbilt University School of Medicine, Nashville, TN; Veterans Administration Tennessee Valley Health System, Nashville, TN;
Vanderbilt University School of Medicine, Nashville, TN

Background: Hypoglycemia among hospitalized patients has been associated with increased mortality and increased length of hospital stay. While some physiologic risk factors for hypoglycemia are
known, no risk prediction tools exist to identify inpatients at greatest risk for hypoglycemia. Methods: We conducted a retrospective cohort study of admissions to Vanderbilt University Hospital from
4/1/2008 to 10/31/2009 to elucidate risk factors for hypoglycemia occurring >24 hours (hr) into admission. Adult inpatient admissions with length of stay [ge]24 hr were eligible for inclusion.
Exclusion criteria included age <18 years (yr), pregnancy or palliative care. Demographics, initial vital sign and laboratory data, diagnosis codes, glucocorticoid and diabetes (DM) medication use, and
use of enteral/parenteral nutrition were collected. Primary outcome was defined as laboratory or bedside glucose <50 mg/dL occurring after the first 24 hr of admission. Results: 23,741 unique patients
were represented in the cohort of 33,011 admissions. Median age was 55 yr (interquartile range (IQR) 42-66 yr); 51.9% were male. 22.7% had a diagnosis of DM. Patients with admission glucose <50
mg/dL (n=94) were excluded from this analysis. 919 of the remaining 32,917 admissions (2.8%) had a hypoglycemia event at a median of 4.2 days (d) after admission (IQR 2.1-8.4 d). In a multivariate
logistic regression model adjusted for age, decreasing estimated glomerular filtration rate (GFR)(OR 1.37 for GFR 60-89 mL/min, P=0.008; OR 1.62 for GFR 30-59, P<0.001; OR 2.31 for GFR <30 ot
stage 4 or 5 CKD, P<0.001), increasing Charlson Comorbidity Index (CCI) score (OR 2.30 for highest quartile of CCI, P<0.001), diagnosis of DM (OR 2.26, P<0.001), pre-admission insulin
prescription (OR 2.39, P<0.001), order for enteral formula feeding (OR 2.0, P<0.001) or nothing-by-mouth status (OR 1.75, P<0.001) in the first 24 hours of admission were all independently
associated with risk of subsequent hypoglycemia. Model intercept was -4.94 (B-coefficient). Area under the ROC curve was 0.77, and Hosmer-Lemeshow goodness of fit test yielded [Chi]2:14.56 and
P=0.07 for the model. Conclusions: Several clinical factors that can be easily identified on hospital admission are ciated with i d risk of hypoglycemia after the first 24 hr of hospital
admission. A prediction model using this information may guide clinical interventions to reduce the risk of severe hypoglycemia in hospital patients.

Sources of Research Support: Veterans Health Administration HSR&D Career Development Award CDA-08-020 (M.E. Matheny).
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Factors Associated with Insulin Therapy Discontinuation after Hospital Discharge in Patients with Type 2 Diabetes Initiated on Insulin during a Hospitalization

E Wu, S Zhou, AP Yu, M Lu, TR Graf

Analysis Group, Boston, MA; sanofi-aventis US, Bridgewater, NJ; Geisinger Health System, Danville, PA

Objectives: This study examined factors associated with the discontinuation of insulin therapies post-discharge among patients with type 2 diabetes (T2D) naive to insulin prior to hospital admission,
who initiated insulin therapy during their hospitalization.

Methods: Adult patients with T2D with a hospital discharge were identified in MedMining Electronic Health Record data from 01/2001 to 04/2010. The patients included in this study were newly
initiated on insulin during the hospitalization, had a last recorded HbA1C value [ge]8% within 3 months of (or during) the hospitalization, and had [ge]1 glucose measurement in the hospital. A logistic
regression model was used to identify predictors of insulin therapy discontinuation, defined as having no outpatient orders for insulin within 60 days of discharge from hospital. The potential predictors
of discontinuation evaluated included demographics, comorbidities, prior drug use and health care resource use, baseline HbA1C and glucose values, and inpatient characteristics (e.g. type of in-
hospital insulin use, length of hospital stay, and ICU stay).

Results: Within the study sample of 698 patients initiated on insulin in hospital, 520 patients (75%) did not receive insulin orders within 60 days of their discharge. In the logistic regression analysis,
factors predicting a significantly lower risk of insulin therapy discontinuation post-discharge included in-hospital use of short-acting or long-acting insulin (odds ratio [OR], 95% confidence interval
[CI]: 0.30 [0.16, 0.56] and 0.16 [0.09, 0.28], respectively), receiving an insulin order upon discharge (OR, 95% CI: 0.16 [0.07, 0.33]), baseline HbAIC levels [ge]9% (OR, 95% CL: 0.27, [0.16, 0.44]),
and longer length of inpatient stay (OR, 95% CI: 0.93, [0.89, 0.98]).

Conclusions: Use of short-acting and long-acting insulin in the hospital, uncontrolled HbA1C level, and longer length of inpatient stay were associated with significantly lower risks of insulin therapy
discontinuation after discharge in patients initiating insulin therapy during their hospitalization.

Sources of Research Support: sanofi-aventis US.

Disclosures: EW: Researcher, Sanofi-Aventis. SZ: Employee, Sanofi-Aventis. APY: Researcher, Sanofi-Aventis. ML: Researcher, Sanofi-Aventis. TRG: Speaker Bureau Member, Merck & Co.
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Risk Factors for Hyperglycemia among Hospitalized Patients without Established Diabetes Mellitus

ML Griffith, ME Matheny, JB Boord

Vanderbilt University School of Medicine, Nashville, TN; Vanderbilt University School of Medicine, Nashville, TN; Veterans Administration Tennessee Valley Health System, Nashville, TN;
Vanderbilt University Medical Center, Nashville, TN

Background: Hyperglycemia among hospitalized patients, including those without recognized diabetes (DM), has been associated with increased morbidity and mortality in a variety of clinical
conditions. While some risk factors for hyperglycemia in hospital patients are known, no risk prediction tools exist to identify non-diabetic inpatients at greatest risk for hyperglycemia after hospital
admission. Methods: We conducted a retrospective cohort study of admissions to Vanderbilt University Hospital from 4/1/2008 to 10/31/2009 to elucidate risk factors for persistent hyperglycemia
occurring >24 hours (hr) after admission in patients without established DM. Adult inpatient admissions with length of stay [ge]24 hr were eligible for inclusion. Exclusion criteria included age <18
years (yr), pregnancy, or palliative care. Demographics, initial laboratory data, diagnosis codes, glucocorticoid and DM medication use, and enteral/p I nutrition were collected. The primary
outcome of hyperglycemia was defined as two laboratory or bedside glucose values >200 mg/dL occurring within a 48-hr period, after the first 24 hr of admission. Results: 23,741 patients were
represented in the cohort of 33,011 admissions. Median age was 55 yr (interquartile range (IQR) 42-66) and 51.9% were male. Patients with a coded diagnosis of DM (22.7%) or admission glucose >
200 mg/dL (4.6% of non-DM patients) were excluded from this analysis. 1,229 of the 24,336 remaining admissions (5.1%) had hyperglycemia at a median of 3.1 days (IQR 1.9-6.1) after admission. In
amultivariate logistic regression model, decreased estimated glomerular filtration rate (GFR)(OR 1.35 for GFR 60-89 mL/min; OR 1.61 for GFR 30-59; OR 1.52 for GFR <30 or stage 4 or 5 CKD, all
P<0.001), admission to intensive care (OR 2. 27 P<0 001) mpauem glucocomcold treatment (OR Z 82, P<0.001), nothing-by-mouth status (OR 1.74, P<0 001) within first 24 hr of admission, and
increasing age (OR 1.01, P<0.001) were all i ly d with subseq hypergl . Model intercept was -4.37 (B-coefficient). Area under the ROC curve was 0.70 and Hosmer-
Lemeshow goodness of fit test was well-cahbrated with [Chi] =8.95 and P=0.35 for the model. Conclusions: Several factors that are identifiable early in hospital admission can predict risk for
subsequent hyperglycemia in patients without established DM. This prediction model has potential use for identifying patients at risk for adverse outcomes during hospital admission.

Sources of Research Support: Veterans Health Administration HSR&D Career Development Award CDA-08-020 (M.E. Matheny).
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Insulin Dose-Related Hypoglycemia in Hospitalized Patients with Diabetes

DJ Rubin, D Rybin, G Doros, ME McDonnell

Temple University School of Medicine, Philadelphia, PA; Boston University School of Public Health, Boston, MA; Boston University School of Medicine, Boston, MA

We performed a retrospective, case-control study of 1990 non-critically ill inpatients with diabetes to determine the association of weight-based insulin dose with hypoglycemia. Patients with a glucose
<70 mg/dl (cases) were matched 1-to-1 to non-hypoglycemic controls on the hospital day of hypoglycemia, age, sex, and BMI.

Relative to 24-hour insulin doses <0.2 units/kg, the unadjusted odds of hypoglycemia significantly increased with increasing insulin dose. Adjusted for insulin type, SSI use, albumin, creatinine, and
hematocrit levels, the higher odds of hypoglycemia with increasing insulin doses remained. Compared to patients who received <0.2 units/kg, the adjusted odds of hypoglycemia were not significantly
greater in patients who received 0.2-0.4 units/kg (OR 1.08, 95%CI 0.64-1.81, p=0.78) or 0.4-0.6 units/kg (OR 1.60, 95%CI 0.90-2.86, p=0.11). At insulin doses >0.6 units/kg, patients had significantly
increased odds of hypoglycemia relative to <0.2 units/kg (0.6-0.8 units/kg: OR 2.10, 95%CI 1.08-4.09, p=0.028; >0.8 units/kg: OR 2.95, 95%CI 1.54-5.65, p=0.001). Although the relationship betweer
insulin dose and hypoglycemia did not vary by insulin type (p=0.524 for interaction), patients who received NPH trended towards greater odds of hypoglycemia compared to those given glargine or
short-acting insulin (p=0.062).

Higher weight-based insulin doses are associated with greater odds of hypoglycemia independent of insulin type. However, 0.6 units/kg appears to be a threshold below which the odds of
hypoglycemia are relatively low. These data suggest that 0.4-0.6 units/kg, a dose range tested in randomized controlled trials and recommended by professional organizations, may be the highest dose
at which the risk of hypoglycemia remains low. Such findings may help clinicians use insulin more safely.

Nothing to Disclose: DIR, DR, GD, MEM
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ion of a Diabetes M: Protocol as Compared to Conventional Management in a Heart Hospital's Non-Intensive Care Unit: Randomized Clinical Trial

B Schaan, MA Moraes, J Rodrigues, M Cremonesi

Instituto de Cardiologia do Rio Grande do Sul/Funda[ccedil]do Universitaria de Cardiologia, Porto Alegre, Brazil; Hospital de Clinicas de Porto Alegre/UFRGS, Porto Alegre, Brazil

Introduction: Although guidelines are clear as to the advantages of glycemic control in hospitalized diabetic patients by giving priority to early insulinization and preventing the use of sliding-scale
insulin (SSI), this type of approach often fails. Aim: To assess the effectiveness of impl ing a diabetes protocol (early insulinization, avoiding use of SSI) in a heart hospital's non-
intensive care unit. Methods: Randomized clinical trial (number clinical trial 01154413) conducted from December 2007 to May 2009. Randomization (computerized process to generate random
numbers) was made of 9 months of intervention (IG = intensive education of the health care team on the protocol) and 9 months of control (CG = without intervention in the team), in blocks of 3
months. The primary outcome was reduction in hypo (<70 mg/dL) and hyperglycemia (> 250 mg/dL) episodes and the secondary outcomes were lower mean glycemia, reduced time of stay in hospital
and reduced frequency of events potentially related to diabetes. Results: The trial included 182 type 2 diabetes patients (IG n =95, CG n =287), 61% women, 61.7 + 10 years old, HbAlc 8.7 + 2.1%,
glycemia 169.6 + 48.3 mg/dl, similar baseline characteristics among groups, who stayed in hospital for 6.0 (4.0-10.0) days. Glycemia at admission was 163.6 + 43 (IG) and 176.2 + 53 mg/dl (CG), p=
0.07. Hypoglycemia episodes were 17 (17.9%) and 18 (20.7%) (IG and CG, respectively, p =0.77) and hyperglycemia episodes were 47 (49.5%) and 50 (57.5%) (IG and CG, respectively, p = 0.35).
Average capillary glycemia during hospitalization was 163.6 +43.0 (IG) and 176.2 + 53.0 mg/dL (C), similar between groups (p=0.078). Time of stay in hospital was 7.0 days (5.0-10.0) for IG versus
6.0 (4.0-10.0) days for CG, p = 0.64. IG patients were administered 0 (0-10) IU of regular insulin and CG patients were administered 28 (7-56) IU of regular insulin (p < 0.001), while NPH insulin was
0(0-114) vs. 0 (0-52), p=0.16. The CG was administered 73 (83.9) doses of regular insulin vs. 40 (42.1) doses in the IG (p < 0.001). Number of patients who presented any infection, coma or
cardiovascular event was similar between groups. Conclusions: Intervention based on education of health care professionals on the use of hospitalized diabetic patient management protocol can modify
their conduct without, however, altering patients' mean glycemia, time of stay in hospital and number of hypoglycemia and hyperglycemia episodes.

Nothing to Disclose: BS, MAM, JR, MC
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Comparison of Outcomes of Different Insulin Regimens in Type 2 Diabetics during the Perioperative Period: A Single-Blind Multi-Center Study

M Ahemad, SK Mathur, S Lodha, ZY Khan, DP Bansal, S Lalwani, ZA Wafai

MG Medical College & Hospital, Jaipur, India; SMS Medical College, Jaipur, India; Sher- I- Kashmir Institute of Medical Sciences, Srinagar, India; MG Medical College & Hospital, Jaipur, India;
Fortis Escort Hospital, Jaipur, India; Birla Insitute of Scientific Research, Jaipur, India

Aims & Objectives: To compare the of different sub insulin regimes in type 2 diabetics during peri-operative period.

Subjects & Methods: 289 type 2 diabetes mellitus patients admitted for major elective surgery were enrolled and randomly allocated to four treatment groups of different insulin regimes viz. regime 2
(regular:NPH 30/70) premixed, regime B (regular+NPH) split-mixed, regime C (glargine+lispro) split-mixed and regime D (detemir+aspart) split-mixed respectively. The incidence of complications
attributable to postoperative outcome of specific treatment was recorded.

Results: The patients who received treatment regime A, C and D have shown significant difference (p<0.01, p<0.05, p<0.001) in incidence of complications of hypoglycaemic episodes (BG<
60mg/dl), infection rate and mortality scores recorded during peri-operative period. However, the least number of complications at low dose were recorded in patients who received treatment regime D
(detemir-taspart).

Conclusion: Treatment with basal/bolus regime with detemir once daily and aspart before meals resulted in mini number of
length stay during peri-operative period in type 2 diabetics.

licati

at comparatively low dose with less mean hospital

Disclosures: SL: Speaker, Novo Nordisk; Sanofi-Aventis. Nothing to Disclose: MA, SKM, ZYK, DPB, SL, ZAW
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Transcriptome Metanalysis of Peripheral Blood Mononuclear Cells of Type 1, Type 2 and Gestational Diabetes Mellitus Patients Features Modulated Immune System and Metabolism Genes

CVA Collares, AF Evangelista, DJ Xavier, FN Navarro, C Macedo, F Manoel-Caetano, DM Rassi, MC Foss-Freitas, MC Foss, ET Sakamoto-Hojo, GA Passos, EA Donadi

Faculty of Medicine of Ribeirao Preto, Ribeirao Preto, Brazil; Faculty of Medicine of Ribeiao Preto, Ribeirao Preto, Brazil

Background: Type 1 diabetes (T1D) is an autoimmune disease caused by the selective destruction of the pancreatic beta cells, which are responsible for insulin-producing. Type 2 diabetes (T2D) is a
phenotypic and genetically heterogeneous chronic disease characterized by insulin resistance and deficient beta-cell function, being the most prevalent type of diabetes, accounts for 90% of all cases of
diabetes. The standard definition of gestational diabetes mellitus (GDM) is the abnormal glucose metabolism diagnosed during pregnancy. Although these three types of diabetes are clinically well
defined and T1D is the type more associated to the genetic background, little is known on the genetic contribution to T2D or GDM. Objectives: To compare/contrast the transcriptome profiling of
peripheral blood mononuclear cells (PBMC) from patients presenting T1D, T2D or GDM by using the microarray technology allowing identifying the common or the exclusive differentially expressed
genes, which characterize the three types of DM. Methods: One-color Agilent 4x44K whole functional genome microarray hybridizations of samples from T1D (n=19), T2D (n=20) or GDM (n=17)
patients were quantified and data analyzed using bioinformatics pipeline included in the GeneSpring GX11 pack (Agilent). Cluster-TreeView algorithm was used to average hierarchical clustering of
genes using Pearson uncentered metrics. Finally, DAVID functional analysis tool was used to analyze the functional clusters of interest. Results: Differentially expressed genes between patients of
three types of diabetes were identified and classified according to: (i) association with biological regulation, immune response and insulin gene cluster (Venn diagram); (ii) DA VID functional clusters
categories: T1D (INS, IGF2, HLA-G, HLA-E and GADI), T2D (SOCSI1, SOCS2, SOCS3, SOCS4, IGF2 and INS) and a third cluster identified by GOTERM_BP_FATIGO: response to corticosteroid
stimulus and GO:0051384~response to glucocorticoid stimulus (GHR, TRH, FOS, CCNDI and HSD11B2). Conclusion: i) PBMC were adequate for the use as reporter cells to analyze the
transcriptome profiling in DM, ii) although the three types of DM may present distinct etiopathogenic mechanisms, they exhibit shared modulated immune response and metabolism response genes,
suggesting common pathways in the pathophysiology.

Sources of Research Support: FAPESP; CNPq; CAPES.

Nothing to Disclose: CVAC, AFE, DJX, FNN, CM, FM-C, DMR, MCF-F, MCF, ETS-H, GAP, EAD
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Carbohydrate-Modified Diet and Insulin-Sensitizing Medications Reduce Body Weight and Fasting Insulin in the Empowir (Enhance the Metabolic Profile of Women with Insulin Resistance) Trial
HR Mogul, R Freeman, M Frey, R Greenbaum, S Jozak, L Klein, K Tanenbaum

New York Medical College, Valhalla, NY; Einstein, Bronx, NY; Westchester Medical Center, Valhalla, NY

BACKGROUND Despite an explosion in diabetes prevention research, new cases of diabetes continue to rise at alarming rates. Safe, effective, preventive interventions for high risk populations are
critically needed. EMPOWIR (NCT00618071) is a double blind, placebo controlled, randomized clinical trial to evaluate a unique carbohydrate diet, alone and in combination with metformin (MF )
2000mg & MF plus rosiglitazone (RSG) 4mg in Syndn)me W normoglyuemu. hyperinsulinemic Women with Weight gain (>20 Ibs after the 20's), Waist gain, and White Coat hypenenslon The
primary study hypothesis is that insulin sensitizin, dications, in ion with alterations in carbohydrate intake will reduce insulin levels and improve established Metabolic Syndrome risk
factors, as previously reported. 3 The primary outcome variable is change in FIn at 6 months. Inclusion criteria: age 35-55; 20 Ib weight gain; normal GTT and increased insulin response curves.
METHODS We compared fasting insulin (FIn), BW, and relevant covariates at screening and 6-months post randomization using paired t-tests and multivariate models (SPSS 13.0). Participants
attended 4 weekly nutrition workshops (lead-in phase) at 2 study sites to introduce the EMPOWIR dietary intervention: a food exchange program (40% carbohydrates-40% protein-20% fat) promoting
increased intake of vegetables, low-glycemic index fruits, low-fat protein and dairy products, elimination of free sugars, and notable restriction of 3 allowable additional carbohydrates (starches) to
after 4PM. Anthropometric measures and adverse events (AE's) were monitored at 1, 2, 3, and 6 months. RESULTS 46 subjects (mean age 46.6+1.0, BMI 30.51.04kg/m2; 54.3% white), enrolled from
Feb, 2008-Dec, 2009 were randomized; 37 completed >6 months. Significant BW reductions were observed at 6 months in placebo, MF, and MF-RSG arms, respectively 4.7, 4.7, and 6.0% (P=.049,
.005, .0170); significant FIn reductions were noted in the placebo and MF-RSG arm (P's=.043, .011); % change in BW correlated with % change in FIn (rxy=.550, P=.007); but not with age, race,
baseline BW, insulin, or menopausal status. MF was well tolerated in a gradually escalating dose and no AE's were reported. CONCLUSIONS The EMPOWIR study diet independently, and in

combination with insulin sensitizing medications, reduced BW in a diverse sample of normoglycemic, hyperinsulinemic midlife women. These findings are consistent with other research®® and merit
additional study.

1. Mogul HR, Weinstein BI, Mogul DB et al. Syndrome W: a new model of hyperinsulinemia, hypertension and midlife weight gain in healthy women with normal glucose tolerance. Heart Dis 2002; «
(2):78-85.

2. Mogul HR, Peterson SJ, Weinstein BI, Zhang S, Southren AL. Metformin and carbohydrate-modified diet: a novel obesity treatment protocol: preliminary findings from a case series of nondiabetic
women with midlife weight gain and hyperinsulinemia. Heart Dis 2001; 3(5):285-292.

3. Mogul HR, Peterson SJ, Weinstein B Li J, Southren AL. Long-term (2-4 year) weight reduction with metformin plus carbohydrate-modified diet in euglycemic, hyperinsulinemic, midlife women
(Syndrome W). Heart Dis 2003; 5(6):384-392.

4. Ludwig DS, Majzoub JA, Al-Zahrani A, Dallal GE, Blanco I, Roberts SB. High glycemic index foods, overeating, and obesity. Pediatrics 1999; 103(3):E26.

5. Foster-Schubert KE, Overduin J, Prudom CE et al. Acyl and total ghrelin are suppressed strongly by ingested proteins, weakly by lipids, and biphasically by carbohydrates. J Clin Endocrinol Metab
2008; 93(5):1971-1979.

6. Salas-Salvado J, Bullo M, Babio N et al. Reduction in the incidence of type 2 diabetes with the Mediterranean diet: results of the PREDIMED-Reus nutrition intervention randomized trial. Diabetes
Care 2011; 34(1):14-19.

Sources of Research Support: EMPOWIR (Clinical Trials.gov:NCT00618071)is an unsolicited, investigator-initiated study supported by Glaxo Smith Kline with additional support from a Clinical and
Translational Science Award (CTSA) from the National Institutes of Health (UL11RR025740)awarded to the GCRC at Einstein of Yeshiva University.

Disclosures: HRM: Principal Investigator, GlaxoSmithKline; Study Investigator, Lilly USA, LLC; Consultant, Pfizer, Inc. Nothing to Disclose: RF, MF, RG, SJ, LK, KT
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Effects of Four-Day Fast on Gut-Derived Hormones and Inflammatory Markers in Healthy, Normal-Weight Women

MYV Zanni, B Canavan, J Wei, SK Grinspoon

Massachusetts General Hospital, Boston, MA; Children's Hospital, Boston, MA

Background: Gut-derived hormones GLP-1, oxyntomodulin, PYY, and ghrelin participate in energy metabolism and glucose homeostasis. The way in which these hormones and related inflammatory
markers change in response to prolonged fasting remains unclear.

Methods: 20 female subjects had participated in a prior randomized study examining effects of leptin vs. placebo over a four-day fast (1). Using data from the placebo group alone, we assessed fasting
effects on gut-hormone and cytokine secretion. Subjects were healthy, normal-weight (BMI 20-26 kymz), eumenorrheic women ages 18-35. Gut-hormones and cytokines measured at baseline and
end-of-fast were quantified using commercial assays.

Results: With extended fasting, GLP-1 significantly increased (2.82 + 0.11 to 3.58 + 0.39 pmol/liter, mean + SEM, baseline vs. end of fast, p for change from baseline = 0.043) and ghrelin significantl
decreased (646.4 + 60.0 to 366.3 +29.9 pg/ml, p = 0.0001). No significant changes in oxyntomodulin or PY'Y were seen. TNF-a significantly decreased (0.9 + 0.1 to 0.7 + 0.1 ng/liter, p = 0.012), whil¢
IL-6 and CRP significantly increased (1.1 + 0.1 to 4.5 £ 0.9 ng/liter, p = 0.006; and 0.5+ 0.1 to 1.2 + 0.3 mg/liter, p = 0.049, respectively). Inverse relationships between changes GLP-1 and TNF-a (r
=-0.79, p=0.003) and between changes in ghrelin and IL-6 (r =-0.69, p = 0.011) were seen.

Discussion: While states of chronic energy deprivation are associated with lower levels of inflammatory cytokines, our data demonstrate that prolonged fasting lowered TNF-a, while raising IL-6 and
CRP. Strong, inverse correlations were noted between the fasting-induced changes in GLP-1 and TNF-a and between those in ghrelin and IL-6. Inn vitro, GLP-1 can suppress TNF- a and ghrelin can
suppress IL-6 (2,3). Thus, a fasting-induced rise in GLP-1 and fall in ghrelin could theoretically influence levels of inflammatory markers in the pattern seen here. Alternately, fasting-induced changes
in inflammatory or other markers could be driving discordant changes in GLP-1 and ghrelin.

Conclusions: In healthy, normal-weight women, a four-day fast paradoxically alters the gut-hormone profile by increasing anorexigenic GLP-1 and decreasing orexigenic ghrelin. Fasting also
decreases TNF-o, while increasing IL-6 and CRP. These data are the first to our knowledge to show strong inverse correlations between the observed changes in gut-hormones and in inflammatory
markers during prolonged fasting.

1. Schurgin S et al. J Clin Endocrinol Metab 2004; 89:5402-5409

2. Dixit VD et al., J Clin Invest 2004; 114:57-66

3. Hahm E et al. J Endocrinol Invest 2008; 31:334-340.

Sources of Research Support: NIH K24 DK 064545 to S.G; NIH F32 DK 085969-01 to M.Z.

Disclosures: SKG: Investigator, Theratechnologies; Consultant, Serono, Theratechnologies. Nothing to Disclose: MVZ, BC, JW
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Efficacy of Basal-Bolus Insulin vs. Sliding Scale Insulin for Inpatient Glycemic Management of Type 2 Diabetes -- A Clinical Practice-Based Audit

GW Roberts, NR Aguilar-Loza, A Esterman, SN Stranks, MG Burt
Repatriation General Hospital, Adelaide, Australia; Flinders University, Adelaide, Australia; Repatriation General Hospital, Adelaide, Australia; University of South Australia, Adelaide, Australia

Randomized-controlled trials have reported that basal-bolus insulin (BBI) produces better inpatient glycemic control than sliding scale insulin (SSI) in subjects with type 2 diabetes!. However, it is not
known if these findings can be replicated in routine clinical practice by junior medical staff. In November 2008 Repatriation General Hospital introduced a new protocol for management of inpatient
hyperglycemia using BBI. We have compared glycemic control using this protocol to patients previously treated with SSI to assess the efficacy of BBI and SSI in the hospital setting under non-study
conditions.

Finger prick capillary blood glucose levels (BGL) were prospectively collected 4 times daily for up to 8 days in 124 patients with type 2 diabetes admitted to hospital and treated with BBI (age = 74+1.
years, BMI = 30+8 kg/mz, HbAlc = 8.0+1.9%) and compared to retrospective data from 96 inpatients with type 2 diabetes treated with SSI alone or in combination with their usual hypoglycemic
therapy (age = 76+10 years, BMI = 28+6 kg/mz, HbAlc = 7.9+1.8%). The primary endpoint was the independent effect of insulin regimen on mean daily BGL, which was assessed using a cross-
sectional random effects regression model after adjustment for admission BGL.

Mean + SD admission BGL was not significantly different in subjects on BBI and SSI (204+74 vs 191+77 mg/dL, p=0.23). Mean daily BGL in subjects on BBI was 29+7 mg/dL lower than at
admission by the second day in hospital (p<0.001) and remained 44+11 mg/dL lower than admission by day 7 (p<0.001). In contrast, there was no statistically significant change in mean BGL in
patients administered SSI. In the random effects regression analysis, BBI resulted in a significantly lower mean daily BGL than SSI (p[le]0.001). A lower admission BGL (p<0.001), surgical rather
than medical management (p=0.016) and a longer duration of hospital admission (p<0.001) were the other variables independently associated with a lower mean daily BGL. The prevalence of a
BGL<72 mg/dL was significantly greater in patients receiving BBI than those administered SSI (3.3 vs 1.4%, p<0.001), while the prevalence of a BGL <50 mg/dL in the two groups was not
significantly different (0.3 vs 0.5%, p=0.30).

In conclusion, BBI is effective, safe, and sustainable outside of the formal study setting across a wide range of patients and is superior to SSI. We recommend that protocols for inpatient glycemic
control based around BBI be widely implemented.

1. Umpierrez GE et al 2007. Diabetes Care 30:2181-2186
Sources of Research Support: Grant from Sanofi-Aventis to GWR and SNS.

Nothing to Disclose: GWR, NRA-L, AE, SNS, MGB
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Efficacy and Safety of the Partial PPARy Agonist Balagli Compared with Piogli and Placebo: A Phase III, Randomized, Parallel-Group Study in Patients with Type 2 Diabetes on Stable
Insulin Therapy

K Henriksen, I Byrjalsen, P Qvist, H Beck-Nielsen, G Hansen, BJ Riis, H Perrild, OL Svendsen, J Gram, MA Karsdal, C Christiansen

Nordic Bioscience A/S, Herlev, Denmark; Center for Clinical and Basic Research (CCBR), Ballerup, Denmark; University Hospital of Southern Denmark, Odense, Denmark; Bispebjerg University
Hospital, Copenhagen, Denmark; Hospital of Southwest Denmark, Esbjerg, Denmark

Treatment of patients with full PPARy agonists is associated with weight gain, heart failure, peripheral oedema and bone loss. However, the safety of partial PPARy agonists has not been established ir
aclinical trial.

The BALLET trial aimed to establish the glucose-lowering effects and safety parameters of the partial PPARy agonist balaglitazone in diabetic patients on stable insulin therapy.

409 subjects from 3 countries with type 2 diabetes on stable insulin therapy were randomised to 26 weeks of double-blind treatment with once daily doses of 10 or 20mg balaglitazone, 45 mg
pioglitazone, or matching placebo (n[ge]99 in each group). The primary endpoint was the efficacy of balaglitazone 10mg and 20mg versus placebo on the absolute change in HbAIc. Secondary
endpoints included levels of fasting serum glucose (FSG), and changes in body composition and bone mineral density as measured by DXA, with comparison to pioglitazone 45mg. Clinicaltrials.gov
identifier: NCT00515632.

In the 10 and 20mg balaglitazone groups, and in the pioglitazone 45mg group, significant reductions in HbAlc levels were observed (-0.99%, -1.11% and -1.22% respectively (p<0.0001)) versus
placebo. FSG was similarly reduced in all treatment arms. DXA analyses showed balaglitazone 10mg led to less fat and fluid accumulation and no change in bone mineral density, when compared to
pioglitazone.

In the balaglitazone 10mg treated group clinically relevant reductions in HbAlIc and glucose levels were observed, although it appeared to be less potent that pioglitazone 45mg. On the other hand
significantly less fluid and fat accumulation were observed, highlighting this drug candidate for further studies.

Sources of Research Support: The Danish Research Foundation.
Disclosures: KH: Employee, Nordic Bioscience A/S. IB: Employee, Nordic Bioscience A/S. PQ: Employee, Nordic Bioscience A/S; Employee, Nordic Bioscience A/S. GH: Employee, Nordic

Bioscience A/S. BJR: Employee, Nordic Bioscience A/S; Employee, Nordic Bioscience A/S; Employee, Nordic Bioscience A/S. MAK: Employee, Nordic Bioscience A/S; Employee, Nordic
Bioscience A/S. CC: Chairman, Nordic Bioscience A/S; Chairman, Nordic Bioscience A/S. Nothing to Disclose: HB-N, HP, OLS, JG
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The Association of Fasting Blood Glucose (FBG) with the Timing and Magnitude of Prior Nocturnal Hypoglycemic Episodes

Z Parveen, P Zachariah, C Barsano, B Theckedath, S Singh
Captain James A Lovell Federal Health Care Center, North Chicago, IL; Chicago Medical School, North Chicago, IL

Previous studies have shown that fasting blood glucoses (FBG's) following episodes of nocturnal hypoglycemia (post-hypoglycemia FBG's, PH-FBG) are not often elevated, in contrast to what would
be expected if the nocturnal hypoglycemia had triggered counter-regulatory hormone (Somogyi) responses. We have examined the association of 7:00 a.m. PH-FBG's with their preceding
hypoglycemic episodes using g5min continuous glucose monitoring over 3 days in patients with suspected nocturnal hypoglycemia. Patients who had nocturnal hypoglycemia on 1 or 2 of the 3 nights
were selected for study since the other 1 or 2 nights would serve as individualized, control non-hypoglycemic nights associated with non-post-hypoglycemia FBG's, (nonPH-FBG). Thirty-four episode:
of nocturnal (between midnight and 6:00 a.m.) hypoglycemia (glucose <70) collected from 28 patients were reviewed.

The timing and magnitude of a hypoglycemic episode was quantitated by measuring (a) the lowest glucose measured during the hypoglycemia (Nadir), (b) the duration of hypoglycemia (DH), (c) the
sum of the products of the low (<70 mg/dl) glucose levels and their 5-min durations calculated by an area-under-the-curve (AUC) method, and (d) the interval from the end of the hypoglycemic episod
until the time of the subsequent PH-FBG (recovery time, RT).

For the 34 hypogl ic episodes, the corresponding mornings' PH-FBG's were elevated (>110 mg/dl) in 17 cases and normal ([ge]70, [le]110 mg/dl) in the other 17 cases, however, most PH-FBG's
(26/34, 76%) were actually lower than their paired nonPH-FBG. For only 5 of the 34 hypoglycemic episodes were the PH-FBG's both elevated above 150 mg/dl and more than minimally greater (>50
mg/dl) than their paired nonPH-FBG's, features suggestive of the Somogyi effect.

CONCLUSION: These PH-FBG's (presumptive Somogyi responses) exhibited a characteristic set of relationships with their associated hypoglycemic episodes: (a) the PH-FBG's were associated with
hypoglycemic episodes with Nadirs of <45 mg/dl, (b) the duration of the preceding hypoglycemic episodes did not appear to be exacting, ranging from only 1.0 hr up to 5.3 hrs, (c) the product of the
depth of hypoglycemia and its duration (AUC) did not seem critical, ranging from 1,015 to 4,725 min-mg/dl, and (d) the PH-FBG's appeared to require at least 3.5 hrs, but no more than 5.5 hrs, after
the hypoglycemic episode to rise to >150 mg/dl (recovery time, RT).

Nothing to Disclose: ZP, PZ, CB, BT, SS
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BMI Changes during the First Year of Type 1 Diabetes on Intensive Insulin Therapy

K Bethin, M Schroeder, C Ma, T Quattrin
University @ Buffalo School of Medicine & Biomedical Sciences, Buffalo, NY; University @ Buffalo School of Public Health & Health Professions, Buffalo, NY

Background: The rising rate of obesity is a global health concern. NHANES 2007-2008 data shows that 31.7% of children are overweight (BMI [ge]SS“‘%), which is associated with increased risk of
comorbidities including hypertension, insulin resistance, and dyslipidemia. In managing individuals with type 1 diabetes, the diabetologist must balance the benefit of tight metabolic control with the
risk of weight gain, which may increase cardiovascular risk. The aim of this retrospective study was to examine BMI change from diagnosis (Dx) of type 1 diabetes (T1DM) through the first year in
patients started on intensive insulin therapy. Methods: After IRB approval, charts from all patients diagnosed at our tertiary facility with TIDM between January 1, 2008 and June 30, 2009 were
reviewed (n=146). Antibody-positive patients older than >2 years at Dx and data available at Dx and 1 year later were included (n=74). BMI-SDU was calculated at Dx , 2 months after Dx, and every *
months to 1 year and compared to NHANES 2007-2008 data. Data are expressed as mean+SD. Linear mixed model was used for statistical analysis with a Tukey-Kramer adjustment when appropriate.
Results: At Dx 24.3% of children (10.6+3.6 yrs of age) had a BMI[ge]SS“‘% and BMI-SDU was 0.09+1.2, which increased to 0.72+0.9 at the 2-month visit (p<0.001). While the BMI-SDU did not
change significantly at 1-year (0.62+0.8), the % of patients with BMI[ge]XS[h% increased to 36.5%, which is similar to what is observed in the general population. At Dx, HbAlc was higher in patients
with BMI<85"% compared to those with BMI>85% (12.3+2.8 vs. 10.5+2.3, p=0.002). Higher HbA Ic values were associated with higher BMI-SDU values at 3-5 and 12 months (1=0.29, 0.25; p=.02,
.03, respectively). Insulin dose was not associated with BMI SDU. Discussion: The prevalence of overweight in patients newly diagnosed with TIDM was lower than the general population. We
speculate that this may be the result of weight loss prior to Dx. Weight gain was significant between Dx and 2 months after Dx, but was stable over the next 10 months while on intensive insulin
therapy. There was no difference in BMI-SDU in TIDM compared to the general population 1 year after Dx. Efforts should be made to avoid weight regain in children whose BMI is within normal
limits at Dx. Specific counseling on activity and diet should be provided to children who were overweight prior to Dx and are likely to return to being overweight after Dx.

Nothing to Disclose: KB, MS, CM, TQ
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Testosterone Therapy Dec 1 Adip in and Sub Fat in Aging Men

L Frederiksen, K Hojlund, DM Hougaard, TH Mosbech, R Larsen, A Flyvbjerg, J Frystyk, K Brixen, M Andersen

Odense University Hospital, Odense, Denmark; Statens Serum Institut, Copenhagen, Denmark; Technical University of Denmark, Kgs Lyngby, Denmark; Aahus University Hospital, Aarhus, Denmarl
Background: Testosterone therapy has a well-known positive effect on lean body mass in hypogonadal men (Isidori et al, JCEM 2005). We found a corresponding effect on lean body mass in ageing
men with low normal bioavailable testosterone. We found, however, no significant effect on insulin sensitivity using the euglycemic hyperinsulinemic clamp technique. Adiponectin is an insulin-
sensitizing adipokine secreted by the adipose tissue and in young men adiponectin has been inversely associated with subcutaneous fat on the abdomen (SAT) (Frederiksen ez al, JCEM 2008).

Aim: We wanted to investigate the effect of testosterone therapy on adiponectin, SAT, visceral adipose tissue (VAT) and thigh fat area (TFA) in ageing men with low normal bioavailable testosterone.
Methods: A randomized, double-blinded, placebo-controlled study of six months testosterone treatment (gel) in 38 men, aged 60-78 years, with bioavailable testosterone < 7.3 nmol/l (Nielsen et al,
JCEM 2006) and a waist circumference > 94 cm. Serum total testosterone was measured by tandem mass spectrometry. Adiponectin was determined by an in-house time resolved immunofluorometric
assay. SAT, VAT and TFA were measured by magnetic resonance imaging (MRI). Coefficients (b) represent the placebo-controlled mean effect of intervention.

Results: Testosterone treatment decreased adiponectin (b=-1.308 mg/l, p=0.001), SAT (b=-0.03 fat area/total area, p= 0.018) and TFA (b= -0.03 area/total area, p<0.001) while VAT (b= 0.01
area/total area; p=0.54) remained unchanged.

Conclusion: In ageing men with low normal bioavailable testosterone levels, six months of testosterone treatment reduced serum adiponectin and subcutaneous adipose tissues on abdomen and thigh,
whereas no significant changes in visceral adipose tissue were observed.

Nothing to Disclose: LF, KH, DMH, THM, RL, AF, JF, KB, MA
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Hydroxychloroquine-Associated Hyperinsulinemic Hypoglycemia

A Johnson, LM Eck

Univesity of Kansas, Kansas City, KS

Introduction:

Hypoglycemia secondary to hydroxychloroquine has been previously documented in humans. We describe a case of severe hyperinsulinemic hypoglycemia in a patient initiated on
hydroxychloroquine.

Clinical Case:

A 66 year old female with a complex medical history including rheumatoid arthrititis (RA) and pyoderma gangrenosum was initiated on hydroxychloroquine for of her 1t logic

disorders. Soon after her first dose of hydroxychloroquine, the patient developed hypoglycemia with a glucose value of 28mg/dL on serum measurement. She was symptomatic with diaphoresis,
tremors and confusion. Following obtainment of standard hypoglycemic laboratory, D50 was administered with initial improvement. However, hypoglycemia recurred throughout the day despite
treatment. An immunoreactive insulin level at the time of hypoglycemia was found to be elevated at 146.7MCU/mL (2-23) as was a C-peptide level at 7667 pmol/L (297-1419). A sulfonylurea screen
was negative. In light of hyperinsulinemic hypoglycemia, a CT of the abdomen was obtained and negative for any pancreatic mass. Due to prior case reports associating hydroxychloroquine with
hypoglycemia, this medication was discontinued. Hypoglycemia persistently recurred over an approximately ten-hour period, and then resolved without recurrence.

Conclusion:

Hypoglycemia secondary to hydroxychloroquine has been previously documented in two separate case reports. The glycemic effects of hydroxychloroquine have been well-described in several studies
evaluating its use in the treatment of DM; it has been found to improve glycemic control in patients with DM with and without autoimmune diseases. It has been associated with a decreased risk of
development of DM in patients with rheumatoid arthritis. The mechanism of hydroxychloroquine induced hyperinsulinemic hypoglycemia has been inferred from studies on chloroquine, which is
structurally similar. Studies have shown an increase in the level of plasma insulin in rats treated with chloroquine. This is thought to be due to enhanced insulin secretion from beta cells, as well as
inhibition of insulin degradation by chloroquine. The proposed hani behind chloroquine/hydroxychloroquine-induced hypoglycemia are consistent with the laboratory results of our patient.

Nothing to Disclose: AJ, LME
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Chromium Infusion in Hospitalized Patients with Uncontrolled Hyperglycemia

T Drake, K Rudser, E Seaquist, A Saeed

University of Minnesota Medical School, Minneapolis, MN; University of Minnesota, Minneapolis, MN; University of Minnesota, Minneapolis, MN

Anecdotal reports suggest that intravenous (IV) infusions of chromium (Cr) may be of benefit to acutely ill patients with uncontrolled hyperglycemia and severe insulin resistance, but the impact of thit
therapy has not been systematically evaluated. Therefore, we reviewed the hospital course of all patients at our institution over the past 3 years who received IV Cr per a standard protocol for this
indication, with the aim of testing the hypothesis that Cr will decrease the insulin needs and improve glucose control at 12 and 24 hours (hrs) following the initiation of Cr.

Hospital pharmacy records from 01/01/08 - 12/01/10 were reviewed to identify patients for whom IV Cr was ordered at our academic medical center. To be included, patients were required to
demonstrate profound insulin resistance and uncontrolled hyperglycemia (defined as the inability to achieve a blood glucose value <200 mg/dl at any point during the 12 hrs before chromium was
given despite administration of a continuous IV insulin infusion at a rate >20 units/hr) and to have received a continuous infusion of Cr chloride at 20 meg/hr for 10-15 hrs for a total dose of 200-240
mcg, the dose recommended by our pharmacy protocol for this indication.

14 patients met our criteria. Over the hour preceding IV Cr, the mean + SD rate of insulin infusion was 31 + 15 whr and blood glucose was 326 + 86 mg/dl. 12 hrs after the initiation of Cr, these values
were 16 £ 16 w/hr and 162 + 76 mg/dl, respectively (p=0.011 for differences between insulin rates, p<0.001 for differences between blood glucose) and 24 hrs after these values were 12 + 12 u/hr and
144 + 48 mg/dl, respectively (p<0.001 for both). All patients were in the ICU: 8 following solid organ transplants, 1 following bone marrow transplant, 3 post cardiac procedures, 1 for esophageal
perforation, and 1 following thymectomy. 4 of the patients had a known history of type 2 diabetes (2 of whom were on insulin prior to admission) and 1 with type 1 diabetes.

IV Cr decreased insulin needs and improved glucose control at 12 and 24 hrs compared to baseline values. Cr appears to improve hyperglycemia and insulin resistance in acutely ill patients and
represents a potential new therapy, with future prospective randomized controlled studies needed to confirm these results.

Nothing to Disclose: TD, KR, ES, AS
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Efficacy of Physical Activity Advice Only or Structured Exercise Training to Reduce HbAlc in Patients with Type 2 Diabetes. A Systematic Review and Meta-Analysis of Randomized Clinical Trials
BD Schaan, D Umpierre, PAB Ribeiro, CK Kramer, CB Leitao, ATN Zucatti, MJd Azevedo, JL Gross, JP Ribeiro

Hospital de Clinicas de Porto Alegre/UFRGS, Porto Alegre, Brazil; Hospital de Clinicas de Porto Alegre, Porto Alegre, Brazil; Hospital de Clinicas de Porto Alegre, Porto Alegre, Brazil; Hospital de
Clinicas de Porto Alegre, Porto Alegre, Brazil

Background: Structured aerobic and resistance training alone or in combination improve glucose control in type 2 diabetic patients, but the magnitude of effects of each type of exercise on HbA Ic is
controversial. Moreover, no systematic review evaluated the effect of physical activity advice only, which is largely used in daily clinical practice.

Objectives: To assess the effect of structured exercise training (aerobic, resistance or combined) and physical activity advice with or without dietary co-intervention on HbAlc in type 2 diabetes by a
systematic review and meta-analysis of RCTs.

Methods: MEDLINE, Cochrane CENTRAL, EMBASE, LILACS, and SPORTDiscus without language restriction (1980-2010). RCTs of [sup3]12 weeks duration of structured exercise training or
physical activity advice vs. no intervention that reported HbAlc changes in type 2 diabetic patients were selected. Two independent reviewers carried out data extraction and quality scoring. Sources of
heterogeneity were searched for with meta-regression analyses considering baseline HbA Ic, exercise intensity, frequency, session duration and program duration (structured exercise) and baseline
HbAIc and dietary co-intervention (physical activity advice) as covariates.

Results: Of 4,191 articles retrieved, 47 RCTs (8,538 patients) were included. Structured exercise training (23 studies, 1533 patients) reduced HbAlc by 0.67% (95% CI: -0.84 to -0.49; 1%:91 .3%). This
effect was observed with aerobic (-0.73%; 95% CI: -1.06 to -0.40; 2 92.8%), resistance (-0.57%; 95% CI: -1.14 to -0.01; % 92.5%), or combined exercise (-0.51%; 95% CI: -0.79 to -0.23; 2 67.5%)
In a sensitivity analysis, >150 min of exercise weekly was associated with a 0.89% HbA Ic¢ reduction (95% CI: -1.26 to -0.51; 1%:91 4%) and [1e]150 min with a reduction of 0.36% (95% CI: -0.50 to
-0.23; % 78.6%). Physical activity advice (24 studies, 7025 patients) reduced 0.43% in HbAlc (95% CI: -0.59 to -0.28; 2 62.9%). When dietary advice was added to physical activity advice, the
reduction of HbAlc was 0.58% (95% CI: -0.74 to 0.43; 1% 57.5%). No HbA ¢ changes occurred with physical activity not accompanied by dietary advice (-0.16%; 95% CI: -0.50 to +0.18; % 61.2%).
Conclusion: Structured exercise training (aerobic, resistance or combined) reduces HbAlc in type 2 diabetes, especially when performed for more than 150 min/wk. Physical activity advice reduces
HbA ¢ less than structured exercise training and only if associated with dietary advice.

(1) Boule NG et al. Jama. Sep 12 2001;286(10):1218-1227.

(2) Boule NG, et al. Diabetologia. Aug 2003;46(8):1071-1081.

(3) Snowling NJ et al. Diabetes Care. Nov 2006;29(11):2518-2527.

(4) Thomas DE et al. Cochrane Database Syst Rev.2006;3:CD002968.
(5) Sigal RJ et al. Ann Intern Med. Sep 18 2007;147(6):357-369.

(6) Church TS et al. Jama. Nov 24;304(20):2253-2262.

Sources of Research Support: Hospital de Clinicas de Porto Alegre; Conselho Nacional de Desenvolvimento Cientifico e Tecnol[oacute]gico (CNPq); Coordena[ccedil]do de Aperfei[ccedilJoamento d¢
Pessoal de Nivel Superior (CAPES).
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Otelixizumab Anti-CD3 Monoclonal Antibody DEFEND-1 Study: Characterization of C-Peptide Levels in New-Onset Type 1a Diabetes Mellitus

T Donner, J Sandahl Christiansen, P Miller, W Liu, AM Brennan

Johns Hopkins University School of Medicine, Baltimore, MD; Aarhus University Hospital, Aarhus, Denmark; Tolerx, Inc, Cambridge, MA

Type 1a diabetes mellitus (T1DM) is characterized by autoimmune destruction of beta cells, which results in decreased endogenous insulin and C-peptide secretion. An earlier investigator led Phase 2
study showed that otelixizumab, an anti-CD3 targeted T cell immunomodulator, preserved beta cell function for at least 4 years after a short course of treatment (1, 2). DEFEND-1 is the first of 2
randomized, placebo-controlled, Phase 3 studies in adult and adolescent subjects with new-onset TIDM (NOT1DM) evaluating the safety and efficacy of otelixizumab. Key inclusion criteria: 12-45
years of age, diagnosis of TIDM within 90 days, screening stimulated C-peptide > 0.20 and [le] 3.50 nmol/L following a mixed meal tolerance test (MMTT; Boost[reg]), and positivity for at least 1
diabetes-associated autoantibody. In addition to baseline characteristics, C-peptide change in response to an MMTT is described. There were few subjects (N=11) who screen failed due to a poor
C-peptide response. Of the 272 enrolled subjects, data were based on 269 who had a baseline C-peptide area under the curve (AUC) that could be calculated. Mean age was 25.0 years, 65.1% were
male, 93.3% were Caucasian, mean BMI was 23.4 kg/mz, mean time from diagnosis was 68.0 days, and 91.4% were positive for glutamate decarboxylase (GAD) and 69.3% for islet antigen-2 (IA2).
At the baseline MMTT, mean C-peptide consistently increased during the 2-hour test period, from 0.31 nmol/L pre-test to 1.14 nmol/L at 120 minutes. Mean C-peptide AUC was 0.89 (nmol/L x
min)/min. Mean maximum stimulated C-peptide was 1.25 nmol/L. Maximum stimulated C-peptide was observed in 43.1% of subjects at 120 minutes, 36.4% at 90 minutes, 16.4% at 60 minutes, 3.7%
at 30 minutes, and 0.4% at 15 minutes. These results suggest that the majority of patients with NOT1DM have a meaningful C-peptide response within 90 days of diagnosis, and may therefore be
candidates for interventions which preserve beta cell function.

(1) Keymeulen et al., Diabetologia 2010;53:614-623
(2) Keymeulen et al., N Engl J Med 2005;352:2598-2608

Disclosures: JSC: Speaker Bureau Member, Novo Nordisk; Consultant, Roche Pharmaceuticals. PM: Employee, Tolerx, Inc. WL: Employee, Tolerx, Inc. AMB: Employee, Tolerx, Inc. Nothing to
Disclose: TD
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Change of Management Status in Korean Type 2 Diabetic Patients: 3-Y ear Follow-Up of Korean Type 2 Diabetes Prospective Cohort Study

MC Choi, YJ Lee, SO Chin, SY Rhee, S Chon, YC Hwang, IK Jeong, S Oh, KJ Ahn, HY Chung, JT Woo, SW Kim, JW Kim, YSS Kim

Kyung Hee University School of Medicine, Seoul, Korea

There has been no representative national data for type 2 diabetes mellitus in Korea. Korea national diabetes program (KNDP) been launched at 2005, which construct the type 2 diabetes cohort
consisting of 12 university hospitals. KNDP cohort was prospective observational study to establish efficient preventive, diagnostic, and therapeutic measures based on the characteristics of Korean
diabetics. In cohort study, patients were performed regular metabolic check up and questionnaire without any intervention. This study is to investigate 3-year metabolic status of cohort patients. Of
4,256 patients enrolled to the cohort, all 1,187 type 2 diabetics who reached 3-year follow-up period were participated in this study. 3-year follow-up data including metabolic profiles and complicatior
status were compared with baseline data.

Mean diabetes duration of patients at baseline was 6.7 + 6.5 years. Mean age at baseline was 54.5 + 10.0 years. During 3-year follow-up, blood pressure and lipid profile improved significantly
compared with the baseline (P<0.001). The glycemic control was improved in all glycemic parameter; fasting plasma glucose (FPG), postprandial plasma glucose (PPG), and HbAlc (FPG; 142.9 +
51.2 vs. 135.5 + 38.4 mg/dL, P<0.001, PPG; 231.6 + 88.8 vs. 185.2 + 68.7 mg/dL, P<0.001, and HbAlc; 7.5+ 1.7 vs. 7.3 £ 1.1, P<0.001). Insulin secretary function measured by insulinogenic index
was improved from 0.16 + 0.22 to 0.25 + 0.38 (P=0.002). At 3-year follow-up period, diabetic nephropathy assessed by urine albumin excretion was 24.6% of the patients, as compared with 23.9% at
the baseline (P<0.001). Prevalence of diabetic retinopathy assessed by fundoscopy was 19.3%, as compared with 20.5% at the baseline (P<0.001). There was significant improved carotid intima media
thickness after 3-year follow-up (P<0.001). In conclusion, there had been an improvement in the management of glycemic control and cardiovascular risk factors while management status to prevent
chronic complication was not enough. The introduction of intensive and sys ic care into clinical practice should be necessary to prevent diabetes related chronic complication.

Nothing to Disclose: MCC, YJL, SOC, SYR, SC, YCH, IKJ, SO, KJA, HYC, JTW, SWK, JWK, YSK
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Mildly High Aldsterone-Renin Ratio May Also Progress Diabetic Nephropathy

A Yoshifuji, T Ichijo, E Yoshida, K Yamashita, R Iga, H Ouchi, M Higa

Saiseikai Y okohamashi Tobu Hospital, Yokohama, Japan; Toho University School of Medicine, Ota-ku, Japan

It has been revealed that diabetes mellitus (DM) changes renin-angiotensin-aldosterone system (RAAS) and then provokes various complications. Therefore, we studied the relationship between the

aldosterone-renin ratio (ARR), which is often calculated to screen primary aldosteronism, and uric albumin excretion (UAE) as a useful indicator of diabetic nephropathy, and other various parameters

of arteriosclerosis, hyperlipidemia or insulin resistance.

We examined 60 patients with type 2 diabetes in this study, who had been admitted to our hospital during 2010, age from 30 to 65 years old, excluding following criteria; taking angiotensin-converting

enzyme inhibitors (ACE-Is) and angiotensin Ilreceptor blockers (ARBs), ARR >20 (PAC in ng/dl), UAE <5 or >300mg/day, fasting plasma glucose (FPG) >400 mg/dl, the plasma rennin activity

(PRA)>10 ng/ml/h and the aldo%terone concentration (PAC) >20 ng/dl. We measured FPG, PAC and PRA to calculate ARR and UAE for diabetic nephropathy classification, and also the following
to the hip between ARR and arteriosclerosis; systolic and diastolic blood pressure, the average of intima media thickness (IMT), ankle-brachial indexes (ABI) and brachial

ankle Pulse Wave Velocity (baPWV) in both carotid arteries, and LDL- Lholeqterol HDL-cholesterol, triglyceride (TG), and the TyG index as a parameter of insulin resistance.

The mean age was 50.4 £ 9.5 years old including 42 males and 18 females. The mean BMI, SBP, DBP, FPG, IMT, ABI, baPWV, LDL-C, HDL-C, TG, or TyG index were 26.4+4.8 kg/mz, 126.7+16.6

mmHg, 77.2+11.9 mmHg, 185+63.2 mg/dl, 0.71+0.19 mm, 1.12+0.08, 1614.0+312.6 cm/sec, 121.8+38.5 mg/dl, 50.0+19.1 mg/dl, 135.3+56.9 mg/dl, and 459.7+176.0, respectively. The correlation

between ARR and BMI, SBP, DBP, FPG, PAC, PRA, IMT, ABI, baPWV, LDL-C, HDL-C, TG, or the TyG index were not statistically significant. However, the ARR was significantly correlated witt

UAE (r=0.38, p<0.05) In conclusion, our study revealed even mild increase of aldosterone, below the aldosteronism screening criteria of ARR, may cause increase of the UAE in mild diabetic

nephropathy categorized up to the second stage. This means the patients with mildly high ARR, even less than 20, may more ofte