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Dear Reader:

Welcome to the 2008 Diabetes White Paper—your Johns Hopkins guide to the pre-
vention, diagnosis, and proper care of one of today’s most widespread diseases,
diabetes.

This year’s highlights include:

¢ Lab tests and exams: When to go and what numbers to shoot for. (page 11)

¢ A plan for avoiding problems by getting your blood glucose under tight control.
(page 16)

* How to know if a continuous glucose monitor is right for you. (page 22)

* How to feel full on fewer calories: Weight loss strategies that work. (page 28)

* The antidepressant that may help keep your blood glucose normal. (page 39)

® Making sense of the maze of diabetes medications available today. (page 42)

¢ Knowing when it’s time to start insulin for type 2 diabetes. (page 46)

¢ Controlling your blood glucose levels when you have a cold or flu. (page 58)

* Exercises to reduce your risk of falls, an under-recognized diabetes
complication. (page 66)

* Foot care tips to keep your feet happy and healthy. (page 73)

¢ Research on whether Reiki can provide relief from nerve pain. (page 75)

You'll also find a new “Ask the Doctor” column on pages 25, 27, 49, 63, and 71.
This year’s questions came from my patients, but next year we’d like to answer
some of yours. If you have any diabetes-related queries you want answered in the
White Papers, or comments about the White Papers in general, please e-mail the
editors at whitepapers@johnshopkinshealthalerts.com.

Wishing you the best of health in 2008,

&;jK@M

Christopher D. Saudek, M.D.

Director, Johns Hopkins Diabetes Center

Professor of Endocrinology and Metabolism, Johns Hopkins University School of
Medicine

P. S. Please visit www.HopkinsDiabetes.com for the latest news on diabetes and other
information that will complement your Johns Hopkins White Paper.
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DIABETES

Has your doctor told you that you are at risk for diabetes? Amer-
icans of all ages, even children, are generally more overweight and
less active than previous generations—and this puts them at greater
risk for diabetes. Fortunately, several preventive measures can sig-
nificantly reduce the risk of developing diabetes. In addition, sim-
ilar measures help people with diabetes keep their disease under
control.

The goal of this White Paper is to show you how to prevent dia-
betes or, if you already have diabetes, how to manage your disease
and improve your quality of life. In the following pages, you'll find
information on the two main types of diabetes, common risk factors,
and the best tests for detecting and monitoring the disease. You’ll
also read about the latest medications, diet, and exercise regimens
that can help prevent diabetes complications.

What Is Diabetes?

Many people think of diabetes as the “sugar disease.” But that’s only
part of the story. Diabetes mellitus, more commonly referred to sim-
ply as diabetes, is a chronic disease in which high levels of glucose
(sugar) build up in the bloodstream. The term “diabetes” is derived
from the Greek word for siphon (a tube bent in two through which
liquid flows) and the Latin word “mellitus,” which means sweet as
honey.

The disease is aptly named: Persistent thirst and frequent passing
of urine containing glucose are characteristic symptoms of diabetes.
These symptoms result from insufficient production of insulin by the
pancreas or resistance of the body’s tissues to insulin action—or a
combination of both. To understand what this means, you have to
know where your body’s glucose comes from, what it’s used for, and
how it is regulated by insulin.

What Is Glucose?

Glucose is a sugar serving as the fuel that provides energy for the
body’s cells. Your liver produces some glucose and your body gets
the rest by digesting sugars, starches, and other foods you eat.

1
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What Is Insulin?

Insulin is a hormone produced by beta cells in a part of the pancreas
known as the islets of Langerhans. Insulin controls how much glu-
cose the liver produces and also helps to move glucose from the
bloodstream into your cells, where it is needed as a source of energy.

The uptake of glucose into your cells occurs through a complex
series of events. It begins when insulin attaches (“binds”) to receptor
sites on the surface of cells in muscles and other tissues and causes
carrier proteins (called glucose transporters) to move from inside
the cell to the cell’s surface. Like little dump trucks, these transport
proteins deliver glucose from outside the cell to the inside. Without
the initial binding of insulin to the receptor sites, glucose enters the
cells too slowly.

In a healthy person

Normally, the pancreas makes enough insulin to keep the supply
and use of glucose in balance. When the blood contains enough
insulin, the liver temporarily shuts down its production of glucose,
and glucose is transported from the blood into your cells. Cells use
some of the glucose immediately. Most of the remainder is convert-
ed to a substance called glycogen in the liver and muscles, where it is
stored for future use. The body’s ability to store glycogen is limited,
and any excess glucose that does not get stored as glycogen is con-
verted to triglycerides and stored in adipose (fat) tissue.

Pancreatic cells in the islets of Langerhans continuously monitor
blood glucose levels. After a meal, the carbohydrates you eat are
digested and broken down into glucose and other sugars, which pass
into the bloodstream. As your blood glucose levels rise, beta cells in
the pancreas respond by secreting insulin into the blood. Glucose
then passes into your cells and the liver shuts down glucose
production. Between meals, insulin also prevents excessive release of
glucose from the liver into the bloodstream. If blood glucose levels
drop too low between meals, alpha cells in the pancreas release a
hormone called glucagon. This hormone signals the liver to convert
amino acids and glycogen into glucose that is sent into the blood.

When someone has diabetes

In diabetes, this glucose balancing system is disrupted, either be-
cause too little insulin is produced or because the body’s cells do not
respond to insulin normally (a condition called insulin resistance).
The result is an unhealthy rise in blood glucose levels. If diabetes is
left untreated, the two principal dangers are the immediate results of
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How the Pancreas Regulates Blood Glucose

production site of

digestive enzymes

pancreas

The pancreas is an organ that stretches partway
across the abdomen, just below the stomach. Be-
cause its main functions are to aid digestion and pro-
duce hormones that control blood glucose levels, the
pancreas is a focal point for understanding diabetes.

In addition to secreting certain enzymes that help
you properly digest food, the pancreas manufactures
hormones that regulate blood glucose—the fuel that
provides the body’s cells with energy. Scattered
throughout the pancreas are tiny nests of cells known
as islets of Langerhans; the majority of the cells are
beta cells that produce and store the hormone insulin
until needed. Also located in the islets are alpha cells,
which make and store glucagon, a hormone that coun-
teracts the effects of insulin.

After a meal, carbohydrates in foods are converted
into glucose in the intestine and liver and enter the
bloodstream. Beta cells sense the rising blood glucose
levels and secrete insulin into the blood. Once in the
bloodstream, insulin helps glucose enter the body’s
cells, where it can be “burned” by the liver and mus-
cles for energy. Liver and muscles can also convert

islet of
Langerhans

beta cell

//g;ﬁ 8\\ alpha cell

Microscopic view of
the pancreas

glucose to glycogen, a type of reserve form of energy
that is stored there for future needs. When the body is
working as it should, blood glucose levels quickly
return to normal, and insulin secretion decreases.

A drop in blood glucose levels—for example, when
one hasn’t eaten for several hours—stimulates an
opposite effect: alpha cells secrete glucagon into the
blood, which converts stored glycogen back into ener-
gy-producing glucose.

Normally, the secretion of these hormones by the
pancreas is perfectly balanced: Beta and alpha cells
continuously monitor blood glucose levels and release
insulin or glucagon as needed. In diabetes, this bal-
ance is thrown off because beta cells produce little or
no insulin or the body’s cells are resistant to insulin
action—or often both. Glucose then fails to enter cells
effectively and the fuel for energy remains stuck in the
bloodstream. The result is persistently high blood glu-
cose levels (hyperglycemia). Without treatment, hyper-
glycemia can lead to serious long-term complications,
such as eye, kidney, and heart disease and damage to
nerves. ll
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The information contained in this White Paper is not intended as a substitute for the advice of a physician.
Readers who suspect they may have specific medical problems should consult a physician about any suggestions made.
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All rights reserved. No part of this White Paper may be reproduced or transmitted in any form or by any means electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of the publisher.
Please address inquiries on bulk subscriptions and permission to reproduce selections from this White Paper to
Medletter Associates, LLC, 6 Trowbridge Drive, Bethel, CT 06801.
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