
A JOURNAL OF
THE AMERICAN
D^BETES
ASSOCIATION®

SEPTEMBER 1996 VOLUME 45 NUMBER 9

DIAEAZ 45(9) 1147-1288 (1996)
ISSN 0012-1797

PERSPECTIVES IN DIABETES
T-cell responses to autoantigens in IDDM: the search for the holy grail BO. ROEP

ORIGINAL ARTICLES

Place learning and hippocampal synaptic plasticity in streptozotocin-induced diabetic rats G.J. BIESSELS,
A. KAMAL, G.M. RAMAKERS, I.J. URBAN, B.M. SPRUIJT, D.W. ERKELENS, AND W.H. GISPEN

TRIBUTE
LETTER TO THE EDITOR
ERRATA
ORGANIZATION SECTION

1147

Effect of enterostatin on insulin, glucagon, and somatostatin secretion in the perfused rat pancreas
R.A. SILVESTRE, J. RODRIGUEZ-GALLARDO, AND J. MARCO 1157

Vulnerability of islets in the immediate posttransplantation period: dynamic changes in structure and
function A.M. DAVALLI, L. SCAGLIA, D.H. ZANGEN, J. HOLLISTER, S. BONNER-WEIR, AND G.C. WEIR 1161

The hsp60 peptide p277 arrests the autoimmune diabetes induced by the toxin streptozotocin D. ELIAS AND
I.R. COHEN 1168

Mucosa-associated ((37-integrinhlgh) lymphocytes accumulate early in the pancreas of NOD mice and show
aberrant recirculation behavior A. HANNINEN, M. SALMI, O. SIMELL, AND S. JALKANEN 1173

Lymphocyte function associated antigen-1, integrin a4, and L-selectin mediate T-cell homing to the
pancreas in the model of adoptive transfer of diabetes in NOD mice N. FABIEN, I. BERGEROT, J. ORGIAZZI,
AND C. THIVOLET 1181

Identification of the 37-kDa antigen in IDDM as a tyrosine phosphatase-like protein (Phogrin) related to
IA-2 C.J. HAWKES, C. WASMEIER, M.R. CHRISTIE, AND J.C. HUTTON 1187

Autoimmunity to the GM2-1 islet ganglioside before and at the onset of type I diabetes F. DOTTA,
R. GIANANI, M. PREVITI, L. LENTI, S. DIONISI, M. D'ERME, G.S. EISENBARTH, AND U. DI MARIO 1193

Efficient gene transfer to dispersed human pancreatic islet cells in vitro using adenovirus-polylysine/DNA
complexes or polycationic liposomes J. SALDEEN, D.T. CURIEL, D.L. EIZIRIK, A. ANDERSSON, E. STRANDELL,
K. BUSCHARD, AND N. WELSH 1197

A molecular variant of angiotensinogen is associated with diabetic nephropathy in IDDM D.G. FOGARTY,
J.C. HARRON, A.E. HUGHES, N.C. NEVIN, C.C. DOHERTY, AND A.P. MAXWELL 1204

Anti-endothelial cell autoantibodies in BB rats with spontaneous and induced IDDM J. DOUKAS, G. MAJNO,
AND J.P. MORDES 1209

Phlorizin or vanadate treatment reverses impaired expression of albumin and hepatocyte nuclear factor 1
in diabetic rats G. BARRERA-HERNANDEZ, I.E. WANKE, AND N.C.W. WONG 1217

Regulation of proliferation and differentiation of human fetal pancreatic islet cells by extracellular matrix,
hepatocyte growth factor, and cell-cell contact G.M. BEATTIE, J.S. RUBIN, M.I. MALLY, T. OTONKOSKI,
AND A. HAYEK 1223

Absence of linkage of obesity and energy metabolism to markers flanking homologues of rodent obesity
genes in Pima Indians R.A. NORMAN, R.L. LEIBEL, W.K. CHUNG, L. POWER-KEHOE, S.C. CHUA, JR.,
W.C. KNOWLER, D.B. THOMPSON, C. BOGARDUS, AND E. RAVUSSIN 1229

Abnormalities of retinal metabolism in diabetes or experimental galactosemia. III. effects of antioxidants
R.A. KOWLURU, T.S. KERN, R.L. ENGERMAN, AND D. ARMSTRONG 1233

Effect of mitochondrial and/or cytosolic glycerol 3-phosphate dehydrogenase overexpression on
glucose-stimulated insulin secretion from MIN6 and HIT cells H. ISHIHARA, M. NAKAZAKI, Y. KANEGAE,
K. INUKAI, T. ASANO, H. KATAGIRI, Y. YAZAKI, M. KIKUCHI, J.-I. MIYAZAKI, I. SAITO, AND Y. OKA 1238

Contribution of amino acids and insulin to protein anabolism during meal absorption E. VOLPI, P. LUCIDI,
G. CRUCIANI, F. MONACCHIA, G. REBOLDI, P. BRUNETTI, G.B. BOLLI, AND P. DE FEO 1245

Early atherosclerosis is retarded by improved long-term blood glucose control in patients with IDDM
K.J. JENSEN-URSTAD, P.G. REICHARD, J.S. ROSFORS, L.E.L. LINDBLAD, AND M.T. JENSEN-URSTAD 1253

1259
Impaired insulin-stimulated nonoxidative glucose metabolism in pancreas-kidney transplant recipients:
dose-response effects of insulin on glucose turnover E. CHRISTIANSEN, H. VESTERGAARD, A. TIBELL,
0. HOTHER-NIELSEN, J.J. HOLST, O. PEDERSEN, AND S. MADSBAD 1267

Effect of troglitazone on leptin production: studies in vitro and in human subjects J.J. NOLAN,
J.M. OLEFSKY, M.R. NYCE, R.V. CONSIDINE, AND J.F. CARO 1276

RAPID PUBLICATION
Missense mutation of amylin gene (S20G) in Japanese NIDDM patients S. SAKAGASHIRA, T. SANKE,
T. HANABUSA, H. SHIMOMURA, S. OHAGI, K.Y. KUMAGAYE, K. NAKAJIMA, AND K. NANJO 1279

1282

1284
1285
1286

SI UNITS TABLE 1288



How come the
biggest breakthrough
in diabetes happened
75 years ago?
Starve or die. That was the choice diabetic patients
faced prior to 1922. By harnessing the power of
insulin from animal sources, Banting and Best
created a third option. Initially, insulin was a
"miracle cure" that dramatically increased life
expectancy. But as they lived longer, diabetics
began to develop devastating sequelae. It became
clear that insulin was not the cure. Yes, insulin
was a miracle, but not a substitute for a healthy
pancreas in achieving and regulating the delicate
balance of insulin and glucose.

Unfortunately, while a lot more is known about
diabetes today, nothing since has equaled the
significance of the discovery of insulin seven
decades ago. In contrast, the treatment options
for other diseases—hypertension, for example—
have multiplied both in number and in kind.
Why does it seem that the management and treatment
of diabetes hasn't advanced much in comparison?

Part of the answer is that diabetes has turned
out to be more complex than ever dreamed of
in the days of Banting and Best. Only now are
researchers beginning to understand the etiology
and the myriad of interacting factors that
contribute to its development and progression.
And, although we've come a long way in
diminishing the morbidity and mortality of
diabetes, there's still a long way to go.

© 1996 Warner-Lambert Companv



What do we know, what don't we know...
and what are we doing about it?
By the 1920s, physicians had recognized the
difference between the "acute" or "severe"
diabetes found in younger people and the
so-called "mild" or "fatty" diabetes usually
seen in middle age. But it wasn't until 1960
that the radioimmunoassay (RIA) made it
possible to measure insulin levels and to clearly
differentiate patients who completely lacked
insulin (Type I) from those who were both
insulin deficient and insulin resistant (Type II).

Measuring insulin levels led to the discovery that
people with Type II diabetes didn't lack insulin.
In fact, many had higher circulating insulin levels
than nondiabetics. Importantly, it was concluded
that these patients might actually be resistant
to the insulin produced by their own bodies.
And for the last 30 years, scientists have been
working to apply this knowledge.

A significant gap seems to exist between what we
know about diabetes and how we treat it. Treatment
options have not kept pace with our knowledge.
For instance, despite the known differences
between Type I and Type II diabetes, the most
common approach to drug therapy for both
diseases is oriented toward increasing insulin.
As a result, clinicians tend to evaluate both
types of patients only on the basis of glucose
levels alone.

What's new? Controversies, clues,
causes.
The good news is that the unprecedented and
encouraging level of interest in diabetes today
is raising and answering some intriguing
questions. What chain of events culminates in the
development of diabetes? Are there genes that can
be isolated? Is there a therapeutic approach that's
more physiologically appropriate? Should we think
about diabetes differently than we have in the past?
Will we be able to treat the disease differently?
When is the best time to initiate treatment in order
to best preserve health and potentially prevent
cardiovascular and other complications?

Growing knowledge. Growing hope.

At Parke-Davis, we are gaining a greater
understanding of diabetes. We believe that this
understanding may help us devise ways to
manage diabetes in a manner more consistent
with the true nature of the disease. Our hope is
to revolutionize the quality of life and long-term
health of people with diabetes.

PARKE-DAVIS
Source: Krall, Levine, Barnett. The history of diabetes. In:
Kahn CR, Weir GC, eds. Joslin's Diabetes Mellitus. 13th ed.
Philadelphia, Pa:Lea & Febiger;1994:l-14.

Provided as an educational service to
physicians by Parke-Davis.

PD-l 68-J A-0316-A1 (076) 610027
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Vital Statistics

Did you know that 16 million
people in the US have

diabetes and that it's the 4th
leading cause of death by dis-
ease? You'll find this informa-
tion and much, much more
in our most comprehensive
edition yet!

Completely revised with the most up-to-date
information available, it synthesizes critical information
from Diabetes in America, published by the National Institutes
of Health. You'll find new and expanded information on
incidence and prevalence by age and race; diabetes risk
factors; complications; diabetes in minorities; use of health
care; mortality; and more. It's packed with vital information,
highlighted by extensive charts and tables.
Softcover; 112 pages. #PMDVS96
Nonmember: $18.50
Member: $14.75

800/ADA-ORDER
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Annual Advanced

Diabetes Care:
Moving into the 21st Century

American Diabetes Association's
44th Annual Advanced
Postgraduate Course
January 17-19,1997
New Orleans Hilton Riverside Hotel
New Orleans, Louisiana

FRIDAY, JANUARY 17
General Session I: Research to
Clinical Management: Insights for Diabetes Care
New Techniques in the Diagnosis of Vascular Disease
Controversies in the Treatment of Hypertension
Oxidants and Antioxidant Therapy in the Prevention and
Treatment of Diabetes Mellitus

Immune Markers and the Risk for Type I Diabetes
Insulin Action at the Cellular Level-Clinical Implications

Concurrent General Session II-A:
Endocrinology Issues
Treatment Options for Osteoporosis
Pharmacologic Treatment of Impotence
Mineralocorticoids and Hypertension
Endocrinology of Prostate Disease

Concurrent General Session II-B:
Diabetes and the Older Adult
Assessment of the Older Adult

Treatment and Management of Diabetes in
the Older Adult
Psycho-Social Aspects of Diabetes in the Older Adult
Special Issues and Clinical Implications

SATURDAY, JANUARY 18
General Session III: Diabetes Care in the Future
Defining Quality Care in a Managed Care Organization

Ensuring Quality Diabetes Care - Review of the ADA'S
Provider Recognition Program

Update on Medicare Diabetes Quality
Improvement Project

r

y*ii^l2



Postgraduate Course
New Pharmacologic Treatment Options for Diabetes
Update on Implantable Pumps

Concurrent Workshops:
Models of Health Care Delivery

Clinical Practice in the Age of Computers
New Nutrition Tools: Facilitating Lifestyle Change,
The First Steps in Diabetes Meal Planning and Single
Topic Resources
Insulin Pumps: What's New in Patient Management?
Behavior Modification: Maintaining Patient/
Provider Agreement
Treatment Issues in Children and Adolescents
Intensifying Therapy for Type II Patients

SUNDAY, JANUARY 19
General Session IV: Obesity - What's New in
Treatment and Management?
Physiology of Body Weight Regulation
Effective Communication Strategies for Implementing
Lifestyle Behavior Change

Pharmacologic and Non-Pharmacologic Treatments
of Obesity

Join us in New Orleans for innovative sessions of
interest to all health-care professionals in the field
of diabetes. This year's program highlights new

information on topics and issues related to: diabetes care
now and in the future; endocrinology issues; diabetes and
the older adult; and treatment and management of
obesity in patients with diabetes. Lecture presentations
and interactive workshops promise to provide a reward-
ing educational opportunity for attendees.

Christened on the banks of a great river, New Orleans
celebrates its heritage year 'round. The fun ranges from
its fanciful street parades and formal balls of Mardi Gras
to the jubilant Jazz and Heritage Festival, from the Cajun
restaurants to Victorian mansions and plantation homes.

Through its years of growth, New Orleans has not forgot-
ten its European legacy, nor abandoned the flavor of the
old South. The French Quarter retains its charm, the
ante-bellum splendor still lingers in the Garden District
and the famous Cabildo, where Thomas Jefferson signed
the Louisiana Purchase, still overlooks the Jackson Square.

For more information contact:
American Diabetes Association
Meeting Services Department
1660 Duke Street
Alexandria, VA 22314-3447 USA
Phone: 703/549-1500, exL 2453
Fax: 703/683-1351
E-mail: meetings@diabetes.org
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Reduce the risk
of hypoglycemic episodes

DCCT Study — Changing diabetes management
Findings of the Diabetes Control and Complications Trial showed that lowering blood sugar levels
using intensive insulin therapy delays the onset and progression of ophthalmological, renal, and
neurological diseases caused by diabetes. However, there is one problem inherent with this
therapy— the increased incidence of hypoglycemic episodes.

Percent of People With Diabetes

Experiencing Hypoglycemic

7AM

p<0.05

Zbar"— Reducing the risk of hypoglycemic
episodes...up to 9 hours
Zbar'" is a new medical food formulated with uncooked
cornstarch. Clinical research demonstrated that including Zbar""
as a snack, in a total diabetes dietary management program,
regulated blood glucose levels for an extended period of time.
In addition, studies showed that the incidence of hypoglycemic
episodes was reduced (78% at midnight; 74% at 7 a.m.).*

Zbar""— Making compliance easier
Zbar"" is available in three great tasting
flavors—making it easier for your patients
to comply with your diabetes dietary
management regimen.

Patent Pending

Reduce the incidence of hypoglycemic episodes — recommend
For product samples & patient education materials call (800) 735-2315. Zbar" is a medicaf food developed

for use under medical supervision.

* References: Kaufman FR; Halvorson M; Kaufman ND. Evaluation of a snack bar containing uncooked cornstarch in normal controls and subjects with diabetes (Abstract). Diabetes 45 (Suppl. 2): S6A, 1996.

Zbar"" IS DISTRIBUTED BY BAKER NORTON PHARMACEUTICALS, INC., MIAMI, R 33137 © COPYRIGHT 1996 BAKER NORTON PHARMACEUTICALS, INC P001481 Rev.9606



Now that they have diabetes, they know how crucial diet and exercise are.

Since it's
hard to change
1 lifestyle,

their first j
diabetic ageni

should be ̂ 1
easy.

Choose it for control .

Choose it for convenience

Choose it for improved patient
quality of life.1

* Non-insulin-dependent diabetes mellitus.
"•"Gastrointestinal therapeutic system.

As with all sulfonylureas,
hypoglycemia may occur.
Please see brief summary of prescribing
information on adjacent page.

Reference: 1. Testa MA, Simonson DC. Beneficial
effects of glipizide GITS on glycemic control, quality
of life and symptom distress in NIDDM.
Diabetes. May 1996;45(suppl 2):123A. Abstract 450.

When diet alone fails in NIDDM*...

fONCE DAILY

foizide) extended release
' Tablets 5 mg and 10 mg GITS'



GLUCOTROL XL* (glipizide) Extended Release Tablets For Oral Use
Brlel Summary ot Prescribing Information
INDICATIONS AND USAGE: GLUCOTROL XL is indicated as an adjunct to diet for the control ol hyperglycemia and ils associated
symptomatology in patients with non-insulin-dependent diabetes mellitus (NIDDM; type II), formerly known as maturily-onsel diabetes, alter
an adequate trial of dietary therapy has proved unsatisfactory.
CONTRAINDICATIONS: Glipizide is contraindicaied in patients with: 1. Known hypersensitivity to the drug and 2. Diabetic ketoacidosis, with
or without coma. This condition should be treated with insulin.
SPECIAL WARNING ON INCREASED RISK OF CARDIOVASCULAR MORTALITY: The administration of oral hypoglycemic
drugs has been reported to be associated with increased cardiovascular mortality as compared to treatment with diet
alone or diet plus insulin.

As with any other non-deformable material, caution should be used when administering GLUCOTROL XL Extended Release
Tablets in patients with preexisting severe gastrointestinal narrowing (pathologic or iatrogenic). There have been rare reports of
obstructive symptoms in patients with known strictures in association with the ingestion of another drug in this non-
deformable sustained release formulation.
PRECAUTIONS: Renal and Hepatic Disease: The pharmacokinetics and/or pharmacodynamics of glipizide may be alfected in patients
with impaired renal or hepatic function. II hypoglycemia should occur in such patients, it may be prolonged and appropriate management
should be instituted.
Gl Disease: Markedly reduced Gl retention limes of the GLUCOTROL XL Extended Release Tablets may influence the pharmacokinetic profile
and hence the clinical efficacy ol the drug.
Hypoglycemia: All sullonylurea drugs are capable of producing severe hypoglycemia. Renal or hepatic insufficiency may affect the
disposition ol glipizide and the latter may also diminish gluconeogenic capacity, both ol which increase the risk of serious hypoglycemic
reactions. Elderly, debilitated or malnourished patients, and those with adrenal or pituitary insufficiency are particularly susceptible to the
hypoglycemic action of glucose-lowering drugs. Hypoglycemia is more likely to occur when caloric intake is deficient, after severe or
prolonged exercise, when alcohol is ingested, or when more than one glucose-towering drug is used.
Loss ol Control ol Blood Glucose: When a patient stabilized on any diabetic regimen is exposed to stress such as fever, trauma, infection,
or surgery, a loss ol control may occur. At such limes, it may be necessary lo discontinue glipizide and administer insulin.

Adequate adjustment of dose and adherence to diet should be assessed before classifying a patient as a secondary failure.
Laboratory Tests: Blood and urine glucose should be monitored periodically. Measurement of hemoglobin Air may be useful.
Information for Patients: Patients should be inlormed that GLUCOTROL XL Extended Release Tablets should De swallowed whole. Patients
should not chew, divide or crush tablets. Patients should not be concerned il they occasionally notice in their stool something that looks like a
tablet. In the GLUCOTROL XL Extended Release Tablet, the medication is contained within a nonabsorbable shell that has been specially
d i d l lW( l th d th b d b b it Wh thi i l t d th t t b l t i l i i t d I th b
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designed lo sl«W(y release the drug so the body can absorb it. When this process is completed, the empty tablet is eliminated Irom the body.

Patients s t a i d be informed of the potential risks and advantages ol GLUCOTROL XL and ot alternative modes ol therapy. They should al
be informed about the importance of adhering to dietary instructions, of a regular exercise program, and of regular testing of urine and/or
b l d l s

e
blood glucose.

The risks of hypoglycemia, Its symptoms and treatment, and conditions that predispose to its development should be explained to patients
and responsible family members. Primary and secondary failure also should be explained.
Drug Interactions: The hypoglycemic action of sultonylureas may be potentiated by certain drugs including nonsteroidal anti-inflammatory
agents and other drugs that are highly protein bound, salicylates, sulfonamides, chloramphenicol, probenecid, coumarins, monoamine oxidase
inhibitors, and beta-adrenergic blocking agents. In vitro binding studies with human serum proteins indicate that glipizide binds differently
than tolbulamide and does not interact with salicyta1e,or dicumarol. However, caution must be exercised in extrapolating these lindings lo the
clinical situation and in the use ot glipizide wltjilhesfjjrugs.

Certain drugs tend to produce hyperglycemfa and may lead lo loss of control. These drugs include the thiazides and other diuretics,
corticosteroids, phenothiazines, thyroid products, estrogens, oral contraceptives, phenytoin, nicotinic acid, sympathomimetics, calcium
channel blocking drugs, and isoniazid. . -

A potential interaction between oral micbnazole and oral hypoglycemic agents leading to severe hypoglycemia has been reported. Whether
this Interaction also occurs with the intravenous, logicaj, or vaginal preparations of miconazole is not known. The effect of concomitant
administration of Dillucan* (fluconazole) and GluColrOl has been demonstrated in a placebo-controlled crossover study in normal volunteers.
All subjects received Glucotrol alone and following treatment with 100 mg of Diflucan* as a single daily oral dose for 7 days. The mean
percentage increase in the Glucotrol AUC after fluconazole administration was 56.9% (range: 35 to 81%).
Carcinogenesis, Mutagenesls, Impairment of Eertillty: A twenty month study in rats and an eighteen month study in mice at doses up
lo 75 times the maximum human dose revealed noevtdence ol drug-related carcinogenicity. Bacterial and in vivo mutagenicity tests were
uniformly negative. Studies in rats of both sexes at doses up to 75 times the human dose showed no eflects on lertilily.
Pregnancy: Pregnancy Category C: Glipizide was found to be mildly letotoxic in rat reproduclive studies at all dose levels (5-50 mgAg). This
letotoxlcity has been similarly noted with other sullonylureas, such as lolbutamide and iolazamide. The etfect is perinatal and believed to be
directly related to the pharmacologic (hypoglycemic) action ol glipizide. In studies in rats and rabbits no leratogenic effects were found. There
are no adequate and well controlled studies in pregnant women. Glipizide should be used during pregnancy only it the potential benefit
justifies the potential risk lo the fetus.

Many experts recommend that insulin be used during pregnancy to maintain blood glucose levels as close to normal as possible.
Nonteratogenlc Eflects: Prolonged severe hypoglycemia (4 to 10 days) has been reported in neonates born to mothers who were receiving
a sullonylurea drug at the time of delivery. This has been reported more frequently with the use ol agents with prolonged hall-lives. If glipizide
is used during pregnancy, it should be discontinued at least one month before the expected delivery date.
Nursing Mothers: Although it is oot known whether glipizide is excreted in human milk, some sullonylurea drugs are known lo be excreted
in human milk. A decision should be made whether to discontinue nursing or lo discontinue the drug. II the drug is discontinued and if diet

alone is inadequate for controlling blood glucose, insulin therapy should be considered.
Pediatric Use: Safety and effectiveness in children have not been established.
Geriatric Use: 01 the total number of patients in clinical studies ol GLUCOTROL XL1,33 percent were 65 and over. No overall differences in
effectiveness or salety were observed between these patients and younger patients, but greater sensitivity of some individuals cannot be ruled
out. Approximately 1-2 days longer were required lo reach steady-state in the elderly. (See CLINICAL PHARMACOLOGY and DOSAGE AND
ADMINISTRATION).
ADVERSE REACTIONS: In U.S. controlled studies the frequency ol serious adverse experiences reported was very low and causal
relationship has not been established.

The 580 patients Irom 31 to 87 years ol age who received GLUCOTROL XL Extended Release Tablets in doses Irom 5 mg to 60 mg in both
controlled and open trials were included in the evaluation ol adverse experiences. All adverse experiences reported were tabulated
independently ol their possible causal relation to medication.
Hypoglycemia: See PRECAUTIONS and OVERDOSAGE sections.

In double-blind, placebo-controlled studies the adverse experiences reported with an incidence ol 3% or more in GLUCOTROL XL-treated
patients (N=278) and placebo-treated patients (N=69), respectively, include: Asthenia - 1 0 . 1 % and 13.0%; Headache - 8.6% and 8.7%:
Dizziness - 6.8% and 5.8%; Nervousness • 3.6% and 2.9%; Tremor - 3.6% and 0.0%; Diarrhea - 5.4% and 0.0%; Flatulence - 3.2% and
1.4%.

The following adverse experiences occurred with an incidence of less than 3% in GLUCOTROL XL-treated patients: Body as a whole • pain;
Nervous system - insomnia, paresthesia, anxiety, depression and hypesthesia; Gastrointestinal - nausea, dyspepsia, constipation and vomiting;
Metabolic - hypoglycemia; Musculoskelelal - arthralgia, leg cramps and myalgia; Cardiovascular - syncope; Skin - sweating and pruritus;
Respiratory - rhinitis; Special senses - blurred vision; Urogenital - polyuria.

Other adverse experiences occurred with an incidence ol less than 1 % in GLUCOTROL XL-treated patients: Body as a whole - chills;
Nervous system - hypertonia, confusion, vertigo, somnolence, gait abnormality and decreased libido; Gastrointestinal - anorexia and trace
blood in stool; Metabolic - thirst and edema; Cardiovascular - arrhythmia, migraine, flushing and hypertension; Skin - rash and urticaria;
Respiratory - pharyngitis and dyspnea; Special senses - pain in the eye, conjunctivitis and retinal hemorrhage; Urogenilal - dysuria.

There have been rare reports of gastrointestinal irritation and gastrointestinal bleeding with use ot another drug in this non-deformable
sustained release formulation, although causal relationship lo the drug is uncertain.

The following are adverse experiences reported with immediate release glipizide and other sullonylureas, but have not been observed with
GLUCOTROL XL:
Hemalologic: Leukopenia, agranulocytosis, thrombocytopenia, hemolytic anemia, aplastic anemia, and pancytopenia have been reported
with sulfonylureas.
Metabolic: Hepatic porphyria and disulliram-like reactions have been reported with sulfonylureas. In the mouse, glipizide pretreatment did
not cause an accumulation of acetaldehyde after ethanol administration. Clinical experience lo date has shown that glipizide has an extremely
low incidence of disulliram-like alcohol reactions.
Endocrine Reactions: Cases of hyponatremia and the syndrome of inappropriate antidiuretic hormone (SIADH) secretion have been
reported with glipizide and other sulfonylureas.
OVERDOSAGE: Overdosage can produce hypoglycemia. Mild hypoglycemic symptoms without loss ol consciousness or neurologic lindings
should be treated aggressively with oral glucose and adjustments in drug dosage and/or meal patterns. Close monitoring should continue until
the physician is assured that the patient is out of danger. Severe hypoglycemic reactions with coma, seizure, or other neurological impairment
occur infrequently, but constitute medical emergencies requiring immediate hospitalization. If hypoglycemic coma is diagnosed or suspected, the
patient should be given rapid intravenous injection ol concentrated (50%) glucose solution. This should be followed by a continuous infusion ol
a more dilute (10%) glucose solution at a rate that will maintain the blood glucose at a level above 100 mg/dL. Patients should be closely
monitored lor a minimum of 24 to 48 hours since hypoglycemia may recur after apparent clinical recovery. Clearance ol glipizide Irom plasma
may be prolonged in persons with liver disease. Because of the extensive protein binding ol glipizide, dialysis is unlikely lo be ol benefit.
DOSAGE AND ADMINISTRATION: There is no lixed dosage regimen lor the management of diabetes mellitus with GLUCOTROL XL
Extended Release Tablet or any other hypoglycemic agent.

In general, GLUCOTROL XL should be given with breakfast.
Recommended Dosing: The recommended starting dose ol GLUCOTROL XL is 5 mg per day, given with breakfast. The recommended dose
for geriatric patients is also 5 mg per day.

Dosage adjustment should be based on laboratory measures ol glycemic control. While lasting blood glucose levels generally reach
steady-state following initiation or change in GLUCOTROL XL dosage, a single fasting glucose determination may not accurately reflect the
response to therapy. In most cases, hemoglobin A1C level measured at three month intervals is the preferred means ol monitoring response lo
therapy.

Hemoglobin A1C should be measured as GLUCOTROL XL therapy is initialed at the 5 mg dose and repeated approximately three months
later. If the result of this lest suggests that glycemic control over the preceding three months was inadequate, the GLUCOTROL XL dose may be
increased to 10 mg. Subsequent dosage adjustments should be made on the basis of hemoglobin AI C levels measured at three month
intervals. II no improvement is seen alter three months ol therapy with a higher dose, the previous dose should be resumed. Decisions which
utilize lasting blood glucose to adjust GLUCOTROL XL therapy should be based on at least two or more similar, consecutive values obtained
seven days or more'afler the previous dose adjustment.

Most patients will be controlled with 5 mg or 10 mg taken once daily. However, some patients may require up to the maximum
recommended daily dose of 20 mg. While the glycemic control of selected patients may improve with doses which exceed 10 mg, clinical
studies conducted to date have not demonstrated an additional group average reduction ot hemoglobin A1C beyond what was achieved with the
10 mg dose.
More detailed information available on request. ^ r ^ , ,_ «„„ P » ., « , i
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Online
Services

For Readers
http://www.adajudds.com

The American Diabetes Association has introduced
new World Wide Web services for members and
subscribers. The publications home page offers:

t Tables of contents and a searchable database of abstracts
from the current and back issues of Diabetes and Dia-
betes Care.

• Full text of ClinicalPractice Recommendations 1996, the

Association's annual compendium of position and con-
sensus statements.

t Tables of contents and selected articles from Diabetes
Spectrum and Diabetes Forecast.

t Information about and online ordering for books and
other resources for health professionals and people with
diabetes.

t Information about and online ordering for membership in
the Professional Section of the American Diabetes Asso-
ciation.

• Links to other diabetes sites on the Internet, including
newsgroups and World Wide Web pages.

t A professional-to-professional forum for discussing arti-
cles in Association publications and other issues in dia- .
betes research and treatment. (This service is available
only to Professional Section members of the American
Diabetes Association.)
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INTRODUCING a new adjunct to diet and exercise

NEW 0 N C E - A - D A Y

Amaryl
gl imepir ide TABLETS



INSULIN-SPARING
GLUCOSE CONTROL

A new sulfonylurea

Amaryl binds to a different part of
the sulfonylurea receptor complex* -
the clinical relevance of this mechanism
has not been established

Amaryl provides sustained blood
glucose control even in patients with
higher levels of HbA1c (glycosylated
hemoglobin)3

Amaryl is insulin sparing-controls
glucose without clinically meaningful
increases in fasting insulin

Amaryl is indicated for both mono-
therapy and second-line combination use
with insulin*

Favorable safety profile3—most
common adverse reactions (>1%)
include dizziness (1.7%), asthenia
(1.6%), headache (1.5%), nausea
(1.1%), and hypoglycemia (0.9% to
1.7%), as documented by glucose values
<60 mg/dL

Proven 24-hour control with once-daily
dosing

*Data derived from predinical animal model.
The mechanism by which sulfonylureas
lower blood glucose during long-term use
has not been clearly established.

tCombined use of Amaryl and insulin may
increase the potential for hypoglycemia.

Please see brief summary of Prescribing
Information on last page of this advertisement.

1171-96687815



Amaryl
glimepiride T A B L E T S

1,2 , and4mg
Brief Summary
Drug Interactions
The hypoglycemic action of sulfonylureas may be potentiated by certain drugs, including nonsteroidal
anti-inflammatory drugs and other drugs that are highly protein bound, such as salicylates, sulfonamides,
chloramphenicol, coumarins, probenecid, monoamine oxidase inhibitors, and betaadrenergic blocking
agents.

Certain drugs tend to produce hyperglycemia and may lead to loss of control. These drugs include the
thiazides and other diuretics, corticosteroids, phenothiazines, thyroid products, estrogens, oral
contraceptives, phenytoin, nicotinic acid, sympathomimetics, and isoniazid.

A potential interaction between oral miconazole and oral hypoglycemic agents leading to severe
hypoglycemia has been reported. Whether this interaction also occurs with the intravenous, topical, or
vaginal preparations of miconazole is not known. Potential interactions of glimepiride with other drugs
metabolized by cytochrome P450IIC9 also include phenytoin, diclofenac, ibuprofen, naproxen, and
mefenamic acid.

Although no specific interaction studies were performed, pooled data from clinical trials showed no
evidence of clinically significant adverse interactions with uncontrolled concurrent administration of
calcium-channel blockers, estrogens, fibrates, NSAIDs, HMG CoA reductase inhibitors, sulfonamides,
or thyroid hormone.
INDICATIONS AND USAGE
AMARYL is indicated as an adjunct to diet and exercise to lower the blood glucose in patients with
noninsulin-dependent (Type II) diabetes mellitus (NIDDM) whose hyperglycemia cannot be controlled by
diet and exercise alone.

AMARYL is also indicated for use in combination with insulin to lower blood glucose in patients whose
hyperglycemia cannot be controlled by diet and exercise in conjunction with an oral hypoglycemic agent.
Combined use of glimepiride and insulin may increase the potential for hypoglycemia.
CONTRAINDICATIONS
AMARYL is contraindicated in patients with

1. Known hypersensitivity to the drug.
2. Diabetic ketoacidosis, with or without coma. This condition should be treated with insulin.

WARNINGS

SPECIAL WARNING ON INCREASED RISK OF CARDIOVASCULAR MORTALITY
The administration of oral hypoglycemic drugs has been reported to be associated with increased
cardiovascular mortality as compared to treatment with diet alone or diet plus insulin.
PRECAUTIONS
General
Hypoglycemia: All sulfonylurea drugs are capable of producing severe hypoglycemia. Patients with
impaired renal function may be more sensitive to the glucose-lowering effect of AMARYL. A starting dose
of 1 mg once daily followed by appropriate dose titration is recommended in those patients. Debilitated or
malnourished patients, and those with adrenal, pituitary, or hepatic insufficiency are particularly
susceptible to the hypoglycemic action of glucose-lowering drugs. Hypoglycemia is more likely to occur
when caloric intake is deficient,, after severe or prolonged exercise, when alcohol is ingested, or when
more than one glucose-lowering drug is used.

Loss of control of blood glucose: When a patient stabilized on any diabetic regimen is exposed to
stress such as fever, trauma, infection, or surgery, a loss of control may occur. At such times, it may be
necessary to add insulin in combination with AMARYL or even use insulin monotherapy. Should
secondary failure occur with AMARYL monotherapy, AMARYL-insulin combination therapy may be
instituted. Combined use of glimepiride and insulin may increase the potential for hypoglycemia.
Information lor Patients
Patients should be informed of the potential risks and advantages of AMARYL and of alternative modes
of therapy. They should also be informed about the importance of adherence to dietary instructions, of a
regular exercise program, and of regular testing of blood glucose.

The risks of hypoglycemia, its symptoms and treatment, and conditions that predispose to its
development should be explained to patients and responsible family members. The potential for primary
and secondary failure should also be explained.
Laboratory Tests
Fasting blood glucose should be monitored periodically to determine therapeutic response. Glycosylated
hemoglobin should also be monitored, usually every 3 to 6 months, to more precisely assess long-term
glycemic control.
Cancinogenesis, Mutagenesis, and Impairment of Fertility
Studies in rats at doses of up to 5000 ppm in complete feed (approximately 340 times the maximum
recommended human dose, based on surface area) for 30 months showed no evidence of carcinogenesis.
In mice, administration of glimepiride for 24 months resulted in an increase in benign pancreatic adenoma
formation which was dose related and is thought to be the result of chronic pancreatic stimulation. The
no-effect dose for adenoma formation in mice in this study was 320 ppm in complete feed, or 46-54 mg/kg
body weight/day. This is about 35 times the maximum human recommended dose of 8 mg once daily
based on surface area.

Glimepiride was non-mutagenic in a battery of in vitro and in vivo mutagenicity studies (Ames test,
somatic cell mutation, chromosomal aberration, unscheduled DNA synthesis, mouse micronucleus test).

There was no effect of glimepiride on male mouse fertility in animals exposed up to 2500 mg/kg body
weight (>1,700 times the maximum recommended human dose based on surface area). Glimepiride had
no effect on the fertility of male and female rats administered up to 4000 mg/kg body weight
(approximately 4,000 times the maximum recommended human dose based on surface area).
Pregnancy
Teratogenic Effects
Pregnancy Category C. Glimepiride did not produce teratogenic effects in rats exposed orally up to 4000
mg/kg body weight (approximately 4,000 times the maximum recommended human dose based on
surface area) or in rabbits exposed up to 32 mg/kg body weight (approximately 60 times the maximum
recommended human dose based on surface area). Glimepiride has been shown to be associated with
intrauterine fetal death in rats when given in doses as low as 50 times the human dose based on surface
area and in rabbits when given in doses as low as 0.1 times the human dose based on surface area. This
fetotoxicity, observed only at doses inducing maternal hypoglycemia, has been similarly noted with other
sulfonylureas, and is believed to be directly related to the pharmacologic (hypoglycemic) action of
glimepiride.

There are no adequate and well-controlled studies in pregnant women. On the basis of results from
animal studies, AMARYL should not be used during pregnancy. Many experts recommend that insulin be
used during pregnancy to maintain glucose levels as close to normal as possible.
Nonteratogenic Effects
In some studies in rats, offspring of dams exposed to high levels of glimepiride during pregnancy and
lactation developed skeletal deformities consisting of shortening, thickening, and bending of the humerus
during the postnatal period. Significant concentrations of glimepiride were observed in the serum and
breast milk of the dams as well as in the serum of the pups. These skeletal deformations were determined
to be the result of nursing from mothers exposed to glimepiride.

Prolonged severe hypoglycemia (4 to 10 days) has been reported in neonates born to mothers who

were receiving a sulfonylurea drug at the time of delivery. This has been reported more frequently with the
use of agents with prolonged half-lives. Patients who are planning a pregnancy should consult their
physician, and it is recommended that they change over to insulin for the entire course of pregnancy and
lactation.
Nursing Mothers
In rat reproduction studies, significant concentrations of glimepiride were observed in the serum and
breast milk of the dams, as well as in the serum of the pups. Although it is not known whether AMARYL
is excreted in human milk, other sulfonylureas are excreted in human milk. AMARYL should be
discontinued in nursing mothers. If AMARYL is discontinued, and if diet and exercise alone are
inadequate for controlling blood glucose, insulin therapy should be considered. (See above Pregnancy,
Nonteratogenic Effects)
Pediatric Use
Safety and effectiveness in pediatric patients have not been established.
ADVERSE REACTIONS
The incidence of hypoglycemia with AMARYL, as documented by blood glucose values <60 mg/dL,
ranged from 0.9-1.7% in two large, well-controlled, 1-year studies. (See WARNINGS and PRECAUTIONS)

AMARYL has been evaluated for safety in 2,013 patients in US controlled trials, and in 1,551 patients in
foreign controlled trials. More than 1,650 of these patients were treated for at least 1 year.

Adverse events, other than hypoglycemia, considered to be possibly or probably related to study drug
that occurred in US placebo-controlled trials in more than 1 % of patients treated with AMARYL are shown
below.

Adverse Events Occurring in > 1 % AMARYL Patients
AMARYL Placebo

Total Treated
Dizziness
Asthenia
Headache
Nausea

No.
746
13
12
11
8

%
100
1.7
1.6
1.5
1.1

No.
294

1
3
4
0

%
100
0.3
1.0
1.4
0.0

Gastrointestinal Reactions
Vomiting, gastrointestinal pain, and diarrhea have been reported, but the incidence in placebo-controlled
trials was less than 1 % . Isolated transaminase elevations have been reported. Cholestatic jaundice has
been reported to occur rarely with sulfonylureas.
Dermatologic Reactions
Allergic skin reactions, e.g., pruritus, erythema, urticaria, and morbilliform or maculopapular eruptions,
occur in less than 1 % of treated patients. These may be transient and may disappear despite continued
use of AMARYL; if skin reactions persist, the drug should be discontinued. Porphyria cutanea tarda and
photosensitivity reactions have been reported with sulfonylureas.
Hematologic Reactions
Leukopenia, agranulocytosis, thrombocytopenia, hemolytic anemia, aplastic anemia, and pancytopenia
have been reported with sulfonylureas.
Metabolic Reactions
Hepatic porphyria reactions and disulfiram-like reactions have been reported with sulfonylureas; however,
no cases have yet been reported with AMARYL. Cases of hyponatremia have been reported with
glimepiride and all other sulfonylureas, most often in patients who are on other medications or have
medical conditions known to cause hyponatremia or increase release of antidiuretic hormone. The
syndrome of inappropriate antidiuretic hormone (SIADH) secretion has been reported with certain other
sulfonylureas, and it has been suggested that these sulfonylureas may augment the peripheral
(antidiuretic) action of ADH and/or increase release of ADH.
Other Reactions
Changes in accommodation and/or blurred vision may occur with the use of AMARYL. This is thought to
be due to changes in blood glucose, and may be more pronounced when treatment is initiated. This
condition is also seen in untreated diabetic patients, and may actually be reduced by treatment. In
placebo-controlled trials of AMARYL, the incidence of blurred vision was placebo, 0.7%, and AMARYL, 0.4%.
OVERDOSAGE
Overdosage can produce hypoglycemia. Mild hypoglycemic symptoms without loss of consciousness or
neurologic findings should be treated aggressively with oral glucose and adjustments in drug dosage
and/or meal patterns. Close monitoring should continue until the physician is assured that the patient is
out of danger. Severe hypoglycemic reactions with coma, seizure, or other neurological impairment occur
infrequently, but constitute medical emergencies requiring immediate hospitalization. If hypoglycemic
coma is diagnosed or suspected, the patient should be given a rapid intravenous injection of concentrated
(50%) glucose solution. This should be followed by a continuous infusion of a more dilute (10%) glucose
solution at a rate that will maintain the blood glucose at a level above 100 mg/dL. Patients should be
closely monitored for a minimum of 24 to 48 hours, because hypoglycemia may recur after apparent
clinical recovery.
DOSAGE AND ADMINISTRATION
There is no fixed dosage regimen for the management of diabetes mellitus with AMARYL or any other
hypoglycemic agent.
Usual Starting Dose
The usual starting dose of AMARYL as initial therapy is 1-2 mg once daily, administered with breakfast or
the first main meal. Those patients who may be more sensitive to hypoglycemic drugs should be started
at 1 mg once daily, and should be titrated carefully. (See PRECAUTIONS Section for patients at increased risk).

No exact dosage relationship exists between AMARYL and the other oral hypoglycemic agents. The
maximum starting dose of AMARYL should be no more than 2 mg.

Failure to follow an appropriate dosage regimen may precipitate hypoglycemia. Patients who do not
adhere to their prescribed dietary and drug regimen are more prone to exhibit unsatisfactory response to
therapy.
Usual Maintenance Dose
The usual maintenance dose is 1 to 4 mg once daily. The maximum recommended dose is 8 mg once
daily. After reaching a dose of 2 mg, dosage increases should be made in increments of no more than 2
mg at 1-2 week intervals based upon the patient's blood glucose response. Long-term efficacy should be
monitored by measurement of HbA1c levels, for example, every 3 to 6 months.
AMARYL'-lnsulin Combination Therapy
Combination therapy with AMARYL and insulin may be used in secondary failure patients. The fasting
glucose level for instituting combination therapy is in the range of >150 mg/dL in plasma or serum
depending on the patient. The recommended AMARYL dose is 8 mg once daily administered with the first
main meal. After starting with low-dose insulin, upward adjustments of insulin can be done approximately
weekly as guided by frequent measurements of fasting blood glucose. Once stable, combination-therapy
patients should monitor their capillary blood glucose on an ongoing basis, preferably daily. Periodic
adjustments of insulin may also be necessary during maintenance as guided by glucose and HbA1c levels.
Specific Patient Populations

AMARYL is not recommended for use in pregnancy, nursing mothers, or children. In elderly, debilitated,
or malnourished patients, or in patients with renal or hepatic insufficiency, the initial dosing, dose
increments, and maintenance dosage should be conservative to avoid hypoglycemic reactions (See
PRECAUTIONS, General).
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