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Relative Risk of Type 2 Diabetes in
US Women According to BMI
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Plasma Glucose and Insulin Profiles
After Oral Glucose Challenge
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Normal A Borderline tolerance A Impaired glucose tolerance
Fasting hyperglycemia 110-150 mg/dL ® Fasting hyperglycemia >150 mg/dL

Reaven GM et al. Diabetologia. 1977;13:201-206.

Non-Insulin Dependent Diabetes Mellitus

Affects 15% of Americans over the age of 60
Affects 100 million individuals worldwide
Treatment accounts for 10% of all health care expenditure in US

Complications include:

Retinopathy
Nephropathy
Neuropathy
Dyslipidemia

Coronary artery disease




2000: 151 million
2010: 221 milion
Increasa 46%







Clinical definition of diabetes

Plasma glucose > 200 mg/dl at any time
or
Fasting (post-absorptive) plasma
glucose > 125 mg/dli
or
2 hour post-75gm oral glucose load plasma
glucose > 200 mg/dli

Diab. Care; 23:381, 2000

Clinical Definition Impaired Glucose
Tolerance

Fasting (post-absorptive) plasma glucose: 100-125 mg/dl
or
2 hr (OGTT) plasma glucose: 140 - 199 mg/dl

Diab. Care; 23:381, 2000 & update 4 04




Predisposing Genes Predisposing Genes

Predisposing Environment
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Type 2 Diabetes

80% diabetic are obese
50 % obese are diabetic
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In the absence of insulin, GLUT4 is localized to an intracellular compartment

Membrane

In the presence of insulin, GLUT4 translocates to the plasma membrane

Membrane




Insulin-independent
glucose uptake

Glucagon

Non-glucose
secretagogues

Insulin-dependent glucose uptake Skeletal muscle
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Potential rate-controlling steps in insulin-mediated muscle glycogen
synthesis
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Mechanisms FFA-induced insulin resistance in skeletal muscle
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In obese mice, adipose tissue macrophages
have an unusual morphology: lipid
vacuoles, multinucleated.

Lean 16-
week BL6
female,
omental fat

Weisberg et al., JCI, Dec 2003

i

ob/ob 16-
week BL6
female,
omental fat
(7
‘.&'4‘ /
o v
4.
-~e

Adipose tissue macrophages

® 10 - I32er|gonadal:

3 . rr=0.7,P <104

o 60 ~ "

2 50 e * Perirenal:

2 40 _e . 2 : . r’=0.7,P<10-4

o . bs .

o 30 = Mesenteric:

@ 20 v * r’=0.9,P<10-4

3 10 cv—— )

L Subcutaneous:

= ’ ' ‘ ’ : r>=0.39, P <0.01
0 2000 4000 6000 8000 10000

. Average adipocyte area (microns?)

Weisberg et al., JCI, Dec 2003

13



Improved Insulin sensitivity in Ccr2-
mice

Insulin tolerance test Glucose tolerance test
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Risk Factors for Type Il Diabetes (11)

“Barker Hypothesis”

Low birth weight and slow 1st year growth lead to:

« Compromised beta cell development and increased insulin
resistance

¢ “Thrifty phenotype™

* Insulin resistance

« Low protein intake, especially cysteine, results in decreased

~ islet vascularity in the rat

Prospective Analysis

8 Year Cumulative Incidence (%) of Type 2
Diabetes in Pima Indians
317 NGT/62 Diabetics
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Diabetes Prevalence (%) in Offspring by
Mother’s Diabetes at Pregnancy
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Longitudinal Study of the Transition

from NGT to Type 2 Diabetes
Early Insulin Response vs Insulin Action
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Adapted from Weyer et al, 1999

OBESITY-DIABETES

CATASTROPHES: SIEGE OF PARIS; WWI; WWIL.

MIGRATIONS: ~ JAPAN > HAWAII
INDIA > UNITED KINGDOM
TAKELAU ---> NEW ZEALAND
PIMANS

AMELIORATING EFFECTS OF WEIGHT LOSS
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Age Adjusted Incidence Rates of NIDDM in Pima Indians
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Genome-wide linkage studies for
T2DM in humans
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DIABETES SUSCEPTIBLE STRAINS DIABETES-RESISTANT STRAINS
C57BUKsJ C57BL/6J

DBA/2J 129/J

SWR/J Ma/MyJ

C3H.SW/SnJ

C3HeB/FeChp (males only)

CBA/Lt (males only)

Diabetes-susceptibility QTLs
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Islets in D/D animals are hypoplastic
compared to islets in B/B animals
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Do beta cells in D/D animals replicate as
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B/B (21 days)

merge

In situ-stained
zebrafish embryos

Endoderm
(foxa3-GFP)~—___

LI splice-site morpholino #1 48 hpf:

14/15 scattered B cells

D/D (21 days)

merge

Control (buffer injected)
48 hpf (hours post fertilization)

12/12 single cluster g cells

Beta cells

( )

LI splice-site morpholino #2 48 hpf:

10/12 scattered B cells

Morpholino-mediated knock-down of mouse LI ortholog in
zebrafish results in a beta cell-specific defect
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Obq9 (obesity QTL): NZO x SM cross
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