
SEPTEMBER 1988 VOLUME 37 NUMBER 9

A JOURNAL OF
THE AMERICAN
DIABETES
ASSOCIATION*

PERSPECTIVES IN DIABETES

DIAEAZ 37(9) 1157-1309 (1988)
ISSN 0012-1797

Galanin—sympathetic neurotransmitter in endocrine pancreas? BE. DUNNING AND
G.J. TABORSKY, JR. 1157

ORIGINAL ARTICLES

Diet-induced type II diabetes in C57BL/6J mice
J.A. McCUBBIN, AND M.N. FEINGLOS

R.S. SURWIT, C M. KUHN, C COCHRANE,
1163

Alteration of 1,2-diacylglycerol content in myocardium from diabetic rats
H HASHIMOTO, K. OGAWA, AND T. SATAKE

K OKUMURA, N. AKIYAMA.
1168

Secretin-induced exocrine secretion in perfused pancreas isolated from diabetic rats Y OKABAYASHI,
M. OTSUKI, A. OHKI, T NAKAMURA, S TANI, AND S BABA 1173

Deficiency of cardiac p-adrenergic receptor in streptozocin-induced diabetic rats Y. NISHIO,
A. KASHIWAGI, Y. KIDA, M. KODAMA, N. ABE, Y. SAEKI, AND Y. SHIGETA 1181

Treatment with streptococcal preparation (OK-432) suppresses anti-islet autoimmunity and prevents
diabetes in BB rats J. SATOH, S. SHINTANI, K. OYA, S -I TANAKA, T NOBUNAGA. T TOYOTA,
AND Y GOTO 1188

Reevaluation of urine C-peptide as measure ot insulin secretion H. TILLIL, E.T. SHAPIRO. B D GIVEN,
P. RUE, AH. RUBENSTEIN, J.A GALLOWAY, AND K.S POLONSKY 1195

Charge selectivity of proteinuria in diabetic glomerulopathy Y. NAKAMURA AND B.D MYERS 1202

Effect of hyperinsulinemia on urea pool size and substrate oxidation rates L. TAPPY, 0 E OWEN.
AND G BODEN 1212

Inhibition of insulin-stimulated glucose transport by factor extracted from serum of insulin-resistant
patient R.I MISBIN, A. GREEN, I M. ALVAREZ, EC ALMIRA, G.L DOHM, AND J.F. CARP 1217

Insulin production and glucose metabolism in isolated pancreatic islets of rats with NIDDM B PORTHA,
M.-H. GIROIX, P. SERRADAS, N. WELSH, C. HELLERSTROM, A, SENER, AND WJ MALAISSE 1226

Insulin-mimetic effects of vanadate in primary cultures of rat hepatocytes T.K JACKSON.
A.I. SALHANICK, J.D. SPARKS, C.E. SPARKS. M. BOLOGNINO. AND J.M. AMATRUDA 1234

Sequence and analysis of promoter region of human insulin-receptor gene PW. MAMULA, K -Y WONG.
B.A. MADDUX, A.R. McDONALD, AND ID GOLDFINE 1241

Long-term follow-up of polyneuropathy in diabetic kidney transplant recipients J.A. VAN DER VLIET,
X NAVARRO. W.R. KENNEDY, F.C. GOETZ, J.J. BARBOSA, PER SUTHERLAND, AND J S. NAJARIAN 1247

Effect of hyperglycemia on pain perception and on efficacy of morphine analgesia in rats I RAZ,
D, HASDAI, Z. SELTZER, AND R.N. MELMED 1253

Effect of vitamin E supplementation on platelet thromboxane A, production in type I diabetic patients
double-blind crossover trial C GISINGER, J JEREMY, P. SPEISER. D MIKHAILIDIS, P DANDONA,
AND G. SCHERNTHANER 1260

p-Endorphin-induced inhibition and stimulation of insulin secretion in normal humans is glucose
dependent D. GIUGLIANO, D. COZZOLINO. T. SALVATORE, R TORELLA, AND F D'ONOFRIO 1265

Interrelationships among insulin's antilipolytic and glucoregulatory effects and plasma triglycerides in
nondiabetic and diabetic patients with endogenous hypertriglycendemia H. YKI-JARVINEN
AND M.-R. TASKINEN 1271

Structure, function, and immunogenicity of human insulinoma cells C.H THIVOLET, A. DEMIDEM,
M. HAFTEK. A. DURAND, AND J. BERTRAND 1279

Genetic control of organ-reactive autoantibody production in mice by obesity (ob) diabetes (db)
genes J.-W. YOON, EH. LEITER, D.L COLEMAN, M.K. KIM, C.Y. PAK, R.G. McARTHUR.
AND DAK. RONCARI 1287

Phosphoinositide hydrolysis and insulin release from isolated perifused rat islets: studies with

glucose W.S. ZAWALICH AND K.C. ZAWALICH ; 1294

RAPID PUBLICATIONS

Distinct macrophage subpopulations in pancreas of prediabetic BB/E rats: possible role for
macrophages in pathogenesis of IDDM R. WALKER, A.J. BONE, A. COOKE, AND J.D. BAIRD 1301
Adoptive immunotherapy of diabetes in autoiogous nonobese diabetic mice with lymphoid cells ex vivo

exposed to cyclosporin plus interleukin 2 B. FORMBY, N MILLER. AND CM. PETERSON 1305

ORGANIZATION SECTION

Obituary: Albert E. Renold (1923-1988)



© 1987, Pfizer Inc.



Effective control time and time again1

Effective control of fasting and postprandial
glucose—patient after patient, meal after meal,
year after year.

Insulin when it's needed
Insulin levels are rapidly elevated in response to a
meal, then return promptly to basal levels after the
meal challenge subsides.

Timed to minimize risks
Rapidly metabolized and excreted, with an
excellent safety profile.1 As with all sulfonyiureas,
hypoglycemia may occur.

In concert with diet in non-insulin-
dependent diabetes mellitus

GlucatroT
SYNCHRONIZED
SULFDNYLUREA THERAPY

Please see brief summary ofGlucotrot* (glipizide)
prescribing information on next page. A aivixon <x Phnr PtwnacauNcm
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Reference:
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GLUCOTROl* (glipiiide) Tablib
Briif Summary of Prescribing Information
INDICATIONS AND USAGE: GLUCOTROL is indicated as an adiunct to diet tor the control ol hyperglycemia in patients
with non-msulin-dependent diabetes mellitus (NIDDM. type II) alter an adequate trial ol dietary therapy has proved
unsatisfactory
CONTRAINDICATIONS: GLUCOTROL is contraindicated in patients with known hypersensitivity to the drug or with
diabetic keloacidosis. with or without coma, which should be Ireated with insulin
SPECIAL WARNING ON INCREASED RISK OF CAROIOVASCULAR MORTALITY: The administration ol oral hypogly-
cemic drugs has been reported to be associated with increased cardiovascular mortality as compared to
treatment with diet alone or diet plus insulin. This warning is based on the study conducted by the University
Group Diabetes Program (UGDP). a long-term prospective clinical trial designed to evaluate the effectiveness of
glucose-lowering drugs in preventing or delaying vascular complications in patients with non-insulin-dependent
diabetes. The study involved 823 patients who were randomly assigned to one ol tour treatment groups [Diabetes.
19. supp. 2:747-830. 1970).
UGDP reported that patients treated lor 5 to 8 years with diet plus a died dose of tolbutamide (1.5 grams per day)
had a rate ol cardiovascular mortality approiimately 2-1/2 times that of patients treated with diet alone. A
significant increase in total mortality was not observed, but the use ot tolbutamide was discontinued based on the
increase in cardiovascular mortality, thus limiting the opportunity lor the study to show an increase in overall
mortality. Oespite controversy regarding the interpretation of these results, the tindings of the UGOP study provide
an adequate basis lor this warning. The patient should be informed ot the potential risks and advantages ol
GLUCOTROL and of alternative modes ol therapy.
Although only one drug in the sultonylurea class (tolbutamide) was included in this study, it is prudent from a
safety standpoint to consider that this warning may also apply to other oral hypoglycemic drugs in this class, in
view of their close similarities in mode of action and chemical structure.
PRECAUTIONS: Renal and Hepatic Disease: The metabolism and excretion of GLUCOTROL may be slowed in patients
with impaired renal and/or hepatic function Hypoglycemia may be prolonged in such patients should it occur
Hypoglycemia: All sulfonylureas are capable of producing severe hypoglycemia Proper patient selection, dosage,
and instructions are important to avoid hypoglycemia Renal or hepatic insufficiency may increase the risk of
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 may be difficult to
recognize in the elderly or people taking beta-adrenergic blocking 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 ol Control ot Blood Glucose: A loss ol control may occur in diabetic patients exposed to stress such as lever,
trauma, infection or surgery It may then be necessary to discontinue GLUCOTROL and administer insulin
Laboratory Tests: Blood and urine glucose should be monitored periodically Measurement of glycosylated hemo-
globin may be uselul
Information lor Patients: Patients should be informed of the potential risks and advantages ol GLUCOTROL. ot
alternative modes of therapy, as well as the importance of adhering to dietary instructions, of a regular exercise
program, and of regular testing of urine and or blood glucose The risks ot 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 should also be explained
Orug Interactions: The hypoglycemic action ot sullonylureas may be potentiated by certain drugs including non-
steroidal anti-inflammatory agents and other drugs that are highly protein bound, sahcylates. sultonamides. chlo-
ramphemcol. probenecid. coumanns. monoamine oxidase inhibitors, and beta adrenergic blocking agents In vitro
studies indicate that GLUCOTROL binds differently than tolbutamide and does not interact with salicylate or dicumarol
However, caution must be exercised in extrapolating these findings to a clinical situation Certain drugs tend to
produce hyperglycemia and may lead to loss ol control, including the thiazides and other diuretics, corticosteroids.
phenothiazines. thyroid products, estrogens, oral contraceptives, phenytoin. nicotinic ac:0. sympathomimetics.
calcum channel blocking drugs, and isoniazid A potential interaction between oral miconazule and oral hypoglycemic
agents leading to severe hypoglycemia has been reported Whether this interaction also occurs with the intravenous,
topical, or vaginal preparations ol miconazole is not known
Circinogenesis. Mutagenesis. Impairment of Fertility: A 20-month study in rats and an 18-month study in mice at
doses up to 75 times the maximum human dose revealed no evidence 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 eltects on fertility
Pregnancy: Pregnancy Category C GLUCOTROL (glipizide) was tound to be mildly letotoxic in rat reproductive studies
at all dose levels (5-50 mg/kg) This letotoxicity has been similarly noted with other sullonylureas. such as
tolbutamide and tolazamide The ettect is perinatal and believed to be directly related to the pharmacologic
(hypoglycemic) action of GLUCOTROL In studies in rats and rabbits no teratogenic ettects were tound There are no
adequate and well controlled studies in pregnant women GLUCOTROL should be used during pregnancy only il the
potential beneht iustifies the potential risk to the letus
Because recent information suggests that abnormal blood glucose levels during pregnancy are associated with a
higher incidence ot congenital abnormalities, many experts recommend that insulin be used during pregnancy to
maintain blood glucose levels as close to normal as possible
Nonteratogenic Effects: Prolonged severe hypoglycemia 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 ol agents with
prolonged halt-lives GLUCOTROL should Oe discontinued at least one month belore the expected delivery dale
Nursing Mothers: Since some sulfonylurea drugs are known to be excreted in human milk, insulin therapy should be
considered il nursing is to be continued
Pediatric Use: Satety and ettectiveness in children nave not been established
ADVERSE REACTIONS: In controlled studies, the frequency of serious adverse reactions reported was very low 01
702 patients. 11 8% reported adverse reactions and in only 1 5% was GLUCOTROL discontinued
Hypoglycemia: See PRECAUTIONS and OVEROOSAGE sections
Gastrointestinal: Gastrointestinal disturbances, the most common, were reported with the following approximate
incidence nausea and diarrhea, one in 70. constipation and gaslralgia. one in 100 They appear to be dose-related and
may disappear on division or reduction ot dosage Chloestatic iaundice may occur rarely with sultonylureas
GLUCOTROL should be discontinued il this occurs
Oermatologic: Allergic skin reactions including erythema, morbillitorm or maculopapular eruptions, urticaria
pruritus, and eczema have been reported in about one in 70 patients These may be transient and may disappear
despite continued use ot GLUCOTROL. if skin reactions persist, the drug should be discontinued Porphyria cutanea
tarda and pholosensitivity reactions'have been reported with sulfonylureas
Hematologic: Leukopenia. agranulocytosis. thrombocytopenia. hemolytic anemia, aplastic anemia, and pan-
cytopema have been reported with sulfonylureas
Metabolic: Hepatic porphyria and disulfiram-like alcohol reactions have been reported with sultonylureas Clinical
experience to date has shown that GLUCOTROL has an extremely low incidence ot disulfiram-hke reactions
Endocrine Reactions: Cases of hyponatremia and the syndrome ol inappropriate antidiuretic hormone (SIADH)
secretion have been reported with this and other sultonylureas
Miscellaneous: Dizziness, drowsiness, and headache have been reported in about one in fitly patients treated with
GLUCOTROL They are usually transient and seldom require discontinuance ol therapy
OVEROOSAGE: Overdosage of sulfonylureas including GLUCOTROL can produce hypoglycemia II hypoglycemic
coma is diagnosed or suspected, the patient should be given a rapid intravenous iniection of concentrated
(50%) glucose solution. This should be followed by a continuous infusion of a more dillute (10%) glucose solution at a
rate that will maintain the blood glucose at a level above 100 mg d l Patients should be closely monitored lor a
minimum ot 24 to 48 hours since hypoglycemia may recur after apparent clinical recovery Clearance ol GLUCOTROL
trom plasma would be prolonged in persons with liver disease Because of the extensive protein binding of
GLUCOTROL (glipizide). dialysis is unlikely to be of benefit
OOSAGE AN0 ADMINISTRATION: There is no fixed dosage regimen lor the management ot diabetes mellitus with
GLUCOTROL; in general, it should be given approximately 30 minutes before a meal to achieve the greatest reduction
in postprandial hyperglycemia.
Initial Dose: The recommended starting dose is 5 mg before breakfast. Geriatric patients or those with liver disease
may be started on 2.5 mg. Dosage adjustments should ordinarily be in increments ot 2 5-5 mg. as determined by
blood glucose response. At least several days should elapse between Miration steps
Maiimum Oose: The maximum recommended total daily dose is 40 mg.
Maintenance: Some patients may be effectively controlled on a once-a-day regimen, while others show better
response with divided dosing. Total daily doses above 15 mg should ordinarily be divided
HOW SUPPLIED: GLUCOTROL is available as white, dye-tree, scored diamond-shaped tablets imprinted as follows
5 mg tablet—Pfizer 411 (NDC 5 mg 0049-4110-66) Bottles ot 100:10 mg tablet—Ptizer 412 (NDC10 mg 0049-4)20-65)
Bottles of 100
CAUTION: Federal law prohibits dispensing without prescription
More detailed professional Information available on request.

A division of Pfizer Pharmaceuticals
New York. New York 10017
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FINAL REPORT The Working Group on Hypertension in Diabetes:

CAPOTEN\captopril tablets)
A FIRST-LINE THERAPY
FOR HYPERTENSIVE DIABETIC
PATIENTS*

ft Aft* Jr I

finJsophane

k^OOuo«sl«!«j



HI
SQUIBB

Controls hypertension today
CAPOTEN controls blood pressure without altering insulin
secretion or complicating diabetes management.1

Offers potential long-term benefits
CAPOTEN does not deplete potassium or alter lipid levels.

THE

DIFFERENCE

*( APOII N may be used as initial therapy only lor patients with normal renal function in whom the risk of neutTopenia/agTanu-
loc ytosis is relatively low (1 out of over 8,600 in clinical trials). LLse special precautions in patients with impaired renal function,
collagen vascular disorders, or those exposed to other drugs known to affect the white cells or immune response. Evaluation of
hypertensives should always include assessment of renal function. See INDICATIONS AND USAGE, CONTRAINDICATIONS,
WARNINGS, PRECAUTIONS, and ADVERSE REACTIONS in the brief summary on the adjacent page.
R i l m i u r v
I I he Working Crimp on Hypertension in Piahetes St.iti-mrtil on Hypertension m Diabetes Melhtus final Ri-[V>rt Arch Intern Met! 147:8 W 842. 1987
1 l>'Ani;elo A Sartori I . Ci.imkiro (...ct .il ( aptupnl in llu- treatment of hypertension in l\|x-1 and type 11 dialx-tic patients Postgrad Mod ) 62(suppl lVbl)-72, lL'8(i



THE

CAPOTEN
\**t(capt0pril tablets)

DIFFERENCE
CAPOTEN® TABLETS
Captopril Tablets
INDICATIONS: Hypertension - CAPOTEN (captopril) is indicated for the treat-
ment of hypertension. Consideration should be given to the risk of neutropenia/
agranulocytosis (see WARNINGS). CAPOTEN may be used as initial therapy for
patients with normal renal function, in whom the risk is relatively low. In patients with
impaired renal function, particularly those with collagen vascular disease, captopril
should be reserved for those who have either developed unacceptable side effects on
other drugs, or have failed to respond satisfactorily to drug combinations. CAPOTEN is
effective alone and in combination with other antihypertensive agents, especially thiazide-
type diuretics.

Heart Failure: CAPOTEN (captopril) is indicated in patients with heart failure who
have not responded adequately to or cannot be controlled by conventional diuretic and
digitalis therapy. CAPOTEN is to be used with diuretics and digitalis.
CONTRAINDICATIONS: CAPOTEN is contraindicated in patients who are hyper-
sensitive to this product.
WARNINGS: Neutropenia/Agranulocytosis -Neutropenia (<1000/mm3) with my-
eloid hypoplasia has resulted from use of captopril. About half of the neutropenic pa-
tients developed systemic or oral cavity infections or other features of the syndrome of
agranulocytosis. The risk of neutropenia is dependent on the clinical status of the patient:

In clinical trials in patients with hypertension who have normal renal function (serum
creatinine less than 1.6 mg/dL and no collagen vascular disease), neutropenia has been
seen in one patient out of over 8,600 exposed. In patients with some degree of renal
failure (serum creatinine at least 1.6 mg/dL) but no collagen vascular disease, the risk
in clinical trials was about 1 per 500. Doses were relatively high in these patients, par-
ticularly in view of their diminished renal function. In patients with collagen vascular
diseases (e.g., systemic lupus erythematosus, scleroderma) and impaired renal func-
tion, neutropenia occurred in 3.7% of patients in clinical trials. While none of the over
750 patients in formal clinical trials of heart failure developed neutropenia, it has
occurred during the subsequent clinical experience. Of reported cases, about half had
serum creatinine > 1.6 mg/dL and more than 75% received procainamide. In heart
failure, it appears that the same risk factors for neutropenia are present.

Neutropenia has appeared usually within 3 months after starting therapy, associated
with myeloid hypoplasia and frequently accompanied by erythroid hypoplasia and de-
creased numbers of megakaryocytes (e.g., hypoplastic bone marrow and pancytopenia);
anemia and thrombocytopenia were sometimes seen. Neutrophils generally returned to
normal in about 2 weeks after captopril was discontinued, and serious infections were
limited to clinically complex patients. About 13% of the cases of neutropenia have ended
fatally, but almost all fatalities were in patients with serious illness, having collagen
vascular disease, renal failure, heart failure or immunosuppressant therapy, or a combi-
nation of these complicating factors. Evaluation of the hypertensive or heart failure
patient should always include assessment of renal function. If captopril is used
in patients with impaired renal function, white blood cell and differential counts should
be evaluated prior to starting treatment and at approximately 2-week intervals for about
3 months, then periodically. In patients with collagen vascular disease or who are ex-
posed to other drugs known to affect the white cells or immune response, particularly
when there is impaired renal function, captopril should be used only after an assessment
of benefit and risk, and then with caution. All patients treated with captopril should be
told to report any signs of infection (e.g., sore throat, fever). If infection is suspected,
perform white cell counts without delay. Since discontinuation of captopril and other
drugs has generally led to prompt return of the white count to normal, upon confirma-
tion of neutropenia (neutrophil count <1000/mm5) withdraw captopril and closely fol-
low the patient's course.

Proteinuria: Total urinary proteins >1 g per day were seen in about 0.7% of patients on
captopril. About 90% of affected patients had evidence of prior renal disease or received
high doses (>150 mg/day), or both. The nephrotic syndrome occurred in about one-
fifth of proteinuric patients. In most cases, proteinuria subsided or cleared within
6 months whether or not captopril was continued. The BUN and creatinine were seldom
altered in proteinuric patients. Since most cases of proteinuria occurred by the 8th
month of therapy with captopril, patients with prior renal disease or those receiving
captopril at doses >150 mg per day, should have urinary protein estimates (dip-stick on
1st morning urine) before therapy, and periodically thereafter.
Hypotension: Excessive hypotension was rarely seen in hypertensive patients but is a
possibility in severely salt/volume-depleted persons such as those treated vigorously
with diuretics (see PRECAUTIONS [Drug Interactions]). In heart failure, where the
blood pressure was either normal or low, transient decreases in mean blood pressure >20%
were recorded in about half of the patients. This transient hypotension may occur after
any of the first several doses and is usually well tolerated, although rarely it has been asso-
ciated with arrhythmia or conduction defects. A starting dose of 6.25 or 12.5 mg tid may
minimize the hypotensive effect. Patients should be followed closely for the first 2 weeks
of treatment and whenever the dose of captopril and/or diuretic is increased.

BECAUSE OF THE POTENTIAL FALL IN BLOOD PRESSURE IN THESE
PATIENTS, THERAPY SHOULD BE STARTED UNDER VERY CLOSE
MEDICAL SUPERVISION.
PRECAUTIONS: General: Impaired Renal Function — Hypertension — Some hyper-
tensive patients with renal disease, particularly those with severe renal artery stenosis,
have developed increases in BUN and serum creatinine. It may be necessary to reduce
captopril dosage and/or discontinue diuretic. For some of these patients, normalization
of blood pressure and maintenance of adequate renal perfusion may not be possible.
Heart Failure —About 20% of patients develop stable elevations of BUN and serum
creatinine >20% above normal or baseline upon long-term treatment. Less than 5% of
patients, generally with severe preexisting renal disease, required discontinuation due
to progressively increasing creatinine. See DOSAGE AND ADMINISTRATION, AD-
VERSE REACTIONS [Altered Laboratory Findings]. Valvular Stenosis-A theoretical
concern, for risk of decreased coronary perfusion, has been noted regarding vasodilator
treatment in patients with aortic stenosis due to decreased afterload reduction. Surgery/
Anesthesia — If hypotension occurs during surgery or anesthesia, and is considered due
to the effects of captopril, it is correctable by volume expansion.
Drug Interactions: Hypotension — Patients on Diuretic Therapy — Precipitous reduction
of blood pressure may occasionally occur within the 1st hour after administration of the
initial of captopril dose in patients on diuretics, especially those recently placed on diuretics,
and those on severe dietary salt restriction or dialysis. This possibility can be minimized

by either discontinuing the diuretic or increasing the salt intake about 1 week prior to
initiation of captopril therapy or by initiating therapy with small doses (6.25 or 12.5 mg).
Alternatively, provide medical supervision for at least 1 hour after the initial dose.

Agents Having Vasodilator Activity—In heart failure patients, vasodilators should be
administered with caution.

Agents Causing Renin Release—Captopril's effect will be augmented by antihypertensive
agents that cause renin release.

Agents Affecting Sympathetic Activity — The sympathetic nervous system may be es-
pecially important in supporting blood pressure in patients receiving captopril alone or
with diuretics. Beta-adrenergic blocking drugs add some further antihypertensive effect
to captopril, but the overall response is less than additive. Therefore, use agents affect-
ing sympathetic activity (e.g., ganglionic blocking agents or adrenergic neuron blocking
agents) with caution.

Agents Increasing Serum Potassium — Give potassium-sparing diuretics or potassium
supplements only for documented hypokalemia, and then with caution, since they may
lead to a significant increase of serum potassium. Use potassium-containing salt substi-
tutes with caution.

Inhibitors of Endogenous Prostaglandin Synthesis—Indomethacin and other nonsteroidal
anti-inflammatory agents may reduce the antihypertensive effect of captopril, especially
in low renin hypertension.
Drug/Laboratory Test Interaction: Captopril may cause a false-positive urine test
for acetone.
Carcinogenesis, Mutagenesis and Impairment of Fertility: Two-year studies with
doses of 50 to 1350 mg/kg/day in mice and rats failed to show any evidence of carcinogenic
potential. Studies in rats have revealed no impairment of fertility.
Pregnancy: Category C: There are no adequate and well-controlled studies in preg-
nant women. Embryocidal effects and craniofacial malformations were observed in rab-
bits. Therefore, captopril should be used during pregnancy, or for patients likely to
become pregnant, only if the potential benefit outweighs the potential risk to the fetus.
Captopril crosses the human placenta.
Nursing Mothers: Captopril is secreted in human milk. Exercise caution when ad-
ministering captopril to a nursing woman, and, in general, nursing should be interrupted.
Pediatric Use: Safety and effectiveness in children have not been established although
there is limited experience with use of captopril in children from 2 months to 15 years of
age. Dosage, on a weight basis, was comparable to that used in adults. CAPOTEN
(captopril) should be used in children only if other measures for controlling blood pres-
sure have not been effective.
ADVERSE REACTIONS: Reported incidences are based on clinical trials involving
approximately 7000 patients.

Renal—About 1 of 100 patients developed proteinuria (see WARNINGS). Renal in-
sufficiency, renal failure, polyuria, oliguria, and urinary frequency in 1 to 2 of 1000 patients.

Hemaw/o^i'c—Neutropenia/agranulocytosis has occurred (see WARNINGS). Ane-
mia, thrombocytopenia, and pancytopenia have been reported.

Dermatologic — Rash, (usually maculopapular, rarely urticarial), often with pruritus,
and sometimes with fever and eosinophilia, in about 4 to 7 of 100 patients (depending on
renal status and dose), usually during the 1st 4 weeks of therapy. Pruritus, without rash,
in about 2 of 100 patients. A reversible associated pemphigoid-like lesion, and
photosensitivity, have also been reported. Angioedema of the face, mucous membranes
of the mouth, or of the extremities in about 1 of 1000 patients — reversible on discontin-
uance of captopril therapy. One case of laryngeal edema has been reported. Flushing or
pallor in 2 to 5 of 1000 patients.

Cardiovascular-Hypotension may occur; see WARNINGS and PRECAUTIONS
[Drug Interactions] for discussion of hypotension on initiation of captopril therapy.
Tachycardia, chest pain, and palpitations each in about 1 of 100 patients. Angina pectoris,
myocardial infarction, Raynaud's syndrome, and congestive heart failure each in 2 to 3
of 1000 patients.

Dysgeusia—Approximately 2 to 4 (depending on renal status and dose) of 100 patients
developed a diminution or loss of taste perception; taste impairment is reversible and
usually self-limited even with continued drug use (2 to 3 months). Gastric irritation,
abdominal pain, nausea, vomiting, diarrhea, anorexia, constipation, aphthous ulcers,
peptic ulcer, dizziness, headache, malaise, fatigue, insomnia, dry mouth, dyspnea, cough,
alopecia, paresthesias reported in about 0.5 to 2% of patients but did not appear at in-
creased frequency compared to placebo or other treatments used in controlled trials.
Altered Laboratory Findings: Elevations of liver enzymes in a few patients although
no causal relationship has been established. Rarely cholestatic jaundice, and hepatocellular
injury with or without secondary cholestasis, have been reported. A transient elevation
of BUN and serum creatinine may occur, especially in volume-depleted or renovascular
hypertension patients. In instances of rapid reduction of longstanding or severely ele-
vated blood pressure, the glomerujar filtration rate may decrease transiently, also resulting
in transient rises in serum creatinine and BUN. Small increases in serum potassium
concentration frequently occur, especially in patients with renal impairment (see
PRECAUTIONS).
OVERDOSAGE: Primary concern is correction of hypotension. Volume expansion
with an I.V. infusion of normal saline is the treatment of choice for restoration of blood
pressure. Captopril may be removed from the general circulation by hemodialysis.
DOSAGE AND ADMINISTRATION: CAPOTEN (captopril) should be taken one
hour before meals. In hypertension, CAPOTEN may be dosed bid or tid. Dosage must
be individualized; see DOSAGE AND ADMINISTRATION section of package insert
for detailed information regarding dosage in hypertension and in heart failure. Because
CAPOTEN (captopril) is excreted primarily by the kidneys, dosage adjustments are
recommended for patients with impaired renal function.

Consult package insert before prescribing CAPOTEN (captopril).
HOW SUPPLIED: Available in tablets of 12.5, 25, and 50 mg in bottles of 100 and
1000; 100 mg in bottles of 100; and in UNIMATIC® unit-dose packs of 100 tablets.
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Improve compliance
with the New
MICRO-FINE JSL

Needle!
The ultimate in injection comfort

The new Micro-Fine® IY needle
makes compliance easier by providing
your diabetes patients with the most
advanced, most comfortable insulin-
injection needle ever!

Comfort is especially important now
that almost half of all diabetes patients
being treated with insulin are being
prescribed smaller but more frequent
injections of insulin.

B-D never gives up trying to make the
most comfortable insulin syringe even
more comfortable. And they've done it
with this new Micro-Fine 12 needle.

The Sharpest Ever
Thanks to state-of-the-art technology,

B-D has been able to hone the secondary
bevel of the needle with unprecedented
precision. The point is now angled at

BETTER I
UlABbTtS GAKt

30°, the ideal for maximum ease of
penetration.

The Best Lubricated Ever
B-D has developed a new dual-ingre-

dient lubricant which is MICRO-
BONDED™ so it clings to the needle
even after multiple vial penetrations.
This decreases needle drag, increases
injection comfort.

The Finest Ever
Honed of the finest surgical-grade

stainless steel, and tempered for depen-
dable strength, the Micro-Fine JSL offers
incomparably smooth and gentle
penetration. The ultimate in injection
comfort!

The B-D Micro-Fine I S needle...
the ultimate in injection comfort for
the ultimate in patient compliance.

B-O. MICRO-BONDED and MICRO-FINE IV «f» trademarks <K Bwkm OcMnion and CotTpany.
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TRACER
Blood Glucose Micro-monitor

UNMISTAKABLY THE ONE
FOR PATIENTS ON THE GO

Ideal for accurate results anywhere, anytime
Considering today's hectic lifestyles, it's important
that your diabetes patients be able to test for their
blood glucose easily in settings other than the home.
That's why Boehringer Mannheim Diagnostics
has designed the TRACER™ Blood Glucose
Micro-monitor for patients on the go.
Since it fits so easily into pocket or purse, your
patients can test conveniently anywhere, anytime.
And you can count on TRACER™ for accurate and
reliable blood glucose readings in the 40 to
400 mg/dL range.

Special features for extra convenience
TRACER™ has other advantages as well, such as
the unique TRACER bG™ Test Strips which are
smaller than conventional strips and thus require
less blood. In addition, these strips utilize the same
superior chemistry as CHEMSTRIP bG® Test Strips.
Furthermore, TRACER™ has a convenient mem-
ory function that allows for storage of up to seven
glucose values so that your patients can test now
and record their results later.

High quality to meet the highest standards
TRACER™ has been developed to meet the highest
standards of quality, accuracy and convenience.
At Boehringer Mannheim Diagnostics, the commit-
ment to achieve better diabetes control through
technology and education is ongoing.
For more information, please contact your
Boehringer Mannheim Diagnostics sales repre-
sentative or call toll-free 1-800-858-8072.

THE LINE OF CONFIDENCE
IN DIABETES CONTROL
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Increasing the risk of
Peripheral Arterial Disease

Diabetes
stacks the odds

microcirculatory
flow
In diabetes, atherosclerotic changes occur above and
below the knee, often involving smaller vessels and
multisegmental occlusions.1 Diabetes has also been
associated with decreased red cell flexibility, and
increasing fibrinogen levels, platelet aggregation and
platelet adherence, factors which predispose patients
to peripheral arterial disease.1

Duration of Diabetes
10 years
20 years

Incidence of PAD
15%
45%

© 1988 by Hoechst-Roussel Pharmaceuticals Incorporated.



Trental
improves

micrqcirculatory flow
and lifestyle for many
diabetics with PAD

With Trental, patients experience significant
improvement in pain-free walking distance, par-
esthesia, skin temperature and subjective overall

Trental® (pentoxifylline) increases red cell flexibility2

while decreasing elevated plasma fibrinogen
levels,3 aggregation of platelets4 and red cells.5 The
resulting increase in microcirculatory flow enhances response.7

tissue perfusion and oxygenation.6

Not a vasodilator • Not an anticoagulant • Not related to aspirin or dipyridamole

Trental
I® 400 mg Tablets

(pentoxifylline)
The only proven-effective agent for intermittent claudication,
a symptom of peripheral arterial disease

Please see references and brief summary of prescribing information on following page.

Trental can improve function and symptoms, but is not intended to replace more
definitive therapy, such as surgery.
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Trental® (pentoxifylline) Tablets, 400 mg
A brief summary of the Prescribing Information follows.
INDICATIONS AND USAGE:
Trental® (pentoxifylline) is indicated for the treatment of patients with intermittent
daudication on the basis of chronic occlusive arterial disease of the limbs. Trental®
(pentoxifylline) can improve function and symptoms but is not intended to replace
more definitive therapy, such as surgical bypass, or removal of arterial obstructions
when treating peripheral vascular disease.
CONTRAINDICATIONS:
Trental® (pentoxifylline) should not be used in patients who have previously exhib-
ited intolerance to this product or methylxanthines such as caffeine, theopnylline,
and theobromine.
PRECAUTIONS:
General: Patients with chronic occlusive arterial disease of the limbs frequently
show other manifestations of arteriosclerotic disease. Trental® (pentoxifylline) has
been used safely for treatment of peripheral arterial disease in patients with con-
current coronary artery and cerebrovascular diseases, but there have been occa-
sional reports of angina, hypotension, and arrhythmia. Controlled trials do not
show that Trental® (pentoxifylline) causes such adverse effects more often than
placebo, but, as it is a methylxanthine derivative, it is possible some individuals
will experience such responses.
Drug Interactions: Although a causal relationship has not been established,
there have been reports of bleeding and/or prolonged prothrombin time in
patients treated with Trental® (pentoxifylline) with and without anticoagulants or
platelet aggregation inhibitors. Patients on warfarin should have more frequent
monitoring of prothrombin times, while patients with other risk factors compli-
cated by hemorrhage (e.g., recent surgery, peptic ulceration) should have periodic
examinations for bleeding including hematocrit and/or hemoglobin. Trental®
(pentoxifylline) has been used concurrently with antihypertensive drugs, beta
blockers, digitalis, diuretics, antidiabetic agents, and antiarrhythmics, without
observed problems. Small decreases in blood pressure have been observed in
some patients treated with Trental® (pentoxifylline); periodic systemic blood
pressure monitoring is recommended for patients receiving concomitant antihy-
pertensive therapy. If indicated, dosage of the antihypertensive agents should be
reduced.
Carcinogenesis, Mutagenesis and Impairment of Fertility: Long-term studies
of the carcinogenic potential of pentoxifylline were conducted in mice and rats by
dietary administration of the drug at doses up to approximately 24 times (570 mg/
kg) the maximum recommended human daily dose (MRHD) of 24 mg/kg for 18
months in mice and 18 months in rats with an additional 6 months without drug
exposure in the latter. No carcinogenic potential for pentoxifylline was noted in
the mouse study. In the rat study, there was a statistically significant increase in
benign mammary fibroadenomas in females in the high dose group (24 x MRHD).
The relevance of this finding to human use is uncertain since this was
only a marginal statistically significant increase for a tumor that is common in
aged rats. Pentoxifylline was devoid of mutagenic activity in various strains of
Salmonella (Ames test) when tested in the presence and absence of metabolic
activation.
Pregnancy: Category C. Teratogenic studies have been performed in rats and
rabbits at oral doses up to about 25 and 10 times the maximum recommended
human daily dose (MRHD) of 24 mg/kg, respectively. No evidence of fetal malfor-
mation was observed. Increased resorption was seen in rats at 25 times MRHD.
There are, however, no adequate and well controlled studies in pregnant women.
Because animal reproduction studies are not always predictive of human response,
Trental® (pentoxifylline) should be used during pregnancy only if clearly needed.
Nursing Mothers: Pentoxifylline and its metabolites are excreted in human milk.
Because of the potential for tumorigenicity shown for pentoxifylline in rats, a
decision should be made whether to discontinue nursing or discontinue the drug,
taking into account the importance of the drug to the mother.
Pediatric Use: Safety and effectiveness in children below the age of 18 years
have not been established.
ADVERSE REACTIONS:
Clinical trials were conducted using either controlled-release Trental® (pentoxifyl-
line) tablets for up to 60 weeks or immediate-release Trental® (pentoxifylline)

capsules for up to 24 weeks. Dosage ranges in the tablet studies were 400 mg bid
to tid and in the capsule studies, 200-400 mg tid.

The table summarizes the incidence (in percent) of adverse reactions consid-
ered drug related, as well as the numbers of patients who received controlled-
release Trental® (pentoxifylline) tablets, immediate-release Trental® (pentoxifylline)
capsules, or the corresponding placebos. The incidence of adverse reactions was
higher in the capsule studies (where dose related increases were seen in digestive
and nervous system side effects) than in the tablet studies. Studies with the cap-
sule include domestic experience, whereas studies with the controlled-release
tablets were conducted outside the U.S. The table indicates that in the tablet
studies few patients discontinued because of adverse effects.

INCIDENCE (%) OF SIDE EFFECTS

^Numbers of Patients at Risk)
Discontinued for Side Effect
CARDIOVASCULAR SYSTEM

Angina/Chest Pain
Arrhythmia/Palpitation
Flushing

DIGESTIVE SYSTEM
Abdominal Discomfort
Belching/Flatus/Bloating
Diarrhea
Dyspepsia
Nausea
Vomiting

NERVOUS SYSTEM
Agitation/Nervousness
Dizziness
Drowsiness
Headache
Insomnia
Tremor
Blurred Vision

Controlled-Release
Tablets

Trental®
(321)
3.1

0.3
-
—

_
0.6
_

2.8
2.2
1.2

-
1.9
_
1.2
_

0.3
-

Placebo
(128)

0

_
—
—

_
-
_

4.7
0.8
-

-
3.1
_
1.6
_

0.8
-

Immediate-Release
Capsules

Trental®
(177)
9.6

1.1
1.7
2.3

4.0
9.0
3.4
9.6

28.8
4.5

1.7
11.9
1.1
6.2
2.3
_

2.3

Placebo
(138)
7.2

2.2
0.7
0.7

1.4
3.6
2.9
2.9
8.7
0.7

0.7
4.3
5.8
5.8
2.2
_
1.4

Trental® (pentoxifylline) has been marketed in Europe and elsewhere since 1972.
In addition to the above symptoms, the following have been reported spontane-
ously since marketing or occurred in other clinical trials with an incidence of less
than 1 % ; the causal relationship was uncertain: Cardiovascular-dyspnea,
edema, hypotension; Digestive-anorexia, cholecystitis, constipation, dry mouth/
thirst; Nervous-anxiety, confusion; Respiratory-epistaxis, flu-like symptoms,
laryngitis, nasal congestion; Skin and Appendages-brittle fingernails, pruritus,
rash, urticaria; Special Senses-blurred vision, conjunctivitis, earache, scotoma;
and Miscellaneous-bad taste, excessive salivation, leukopenia, malaise, sore
throat/swollen neck glands, weight change.

A few rare events have been reported spontaneously worldwide since mar-
keting in 1972. Although they occurred under circumstances in which a causal
relationship with pentoxifylline could not be established, they are listed to serve
as information for physicians: Cardiovascular-angina, arrhythmia, tachycardia;
Digestive-hepatitis, jaundice; and Hemicand Lymphatic-decreased serum
fibrinogen, pancytopenia, purpura, thrombocytopenia.
OVERDOSAGE:
Overdosage with Trental® (pentoxifylline) has been reported in children and
adults. Symptoms appear to be dose related. A report from a poison control
center on 44 patients taking overdoses of enteric-coated pentoxifylline tablets
noted that symptoms usually occurred 4-5 hours after ingestion and lasted about
12 hours. The highest amount ingested was 80 mg/kg; flushing, hypotension,
convulsions, somnolence, loss of consciousness, fever, and agitation occurred. All
patients recovered.

In addition to symptomatic treatment and gastric lavage, special attention
must be given to supporting respiration, maintaining systemic blood pressure, and
controlling convulsions. Activated charcoal has been used to adsorb pentoxifylline
in patients who have overdosed.
DOSAGE AND ADMINISTRATION:
The usual dosage of Trentaj® (pentoxifylline) in controlled-release tablet form is
one tablet (400 mg) three times a day with meals.

While the effect of Trental® (pentoxifylline) may be seen within 2 to 4 weeks,
it is recommended that treatment be continued for at least 8 weeks. Efficacy has
been demonstrated in double-blind clinical studies of 6 months duration.

Digestive and central nervous system side effects are dose related. If patients
develop these side effects it is recommended that the dosage be lowered to one
tablet twice a day (800 mg/day). If side effects persist at this lower dosage, the
administration of Trental® (pentoxifylline) should be discontinued.

Hoechst-Roussel Pharmaceuticals Inc. H o e c h s t Eo
Somerville, New Jersey 08876

Help your patients take a step toward early
detection and treatment of RA.D....
Send away today or ask your Hoechst-Roussel
representative for your free supply of our patient
education booklet, "Step Lively"

Name

Address

City State Zip

Cut out and mail to: Step Lively, HOECHST-ROUSSEL PHARMACEUTICALS INC.
P.O. Box 831, Andover, New Jersey 07821

400 mg
TabletsTrental

(pentoxifylline)
The only proven-effective agent for
intermittent claudication, a symptom
of peripheral arterial disease



//////////M Leading the way in biodiagnostics

AN IMPORTANT ADVANCE
IN DIABETES MANAGEMENT:

NEW RoTAG
FRUCTOSAMINE ASSAY

RoTAG is a new, rapid "time averaged
glucose" assay for fructosamine (gly-
cated protein), which constitutes an
important step forward in the reliability,
accuracy, convenience and cost-effec-
tiveness of diabetes management.1'6

Fructosamine serves as a "blood
glucose memory," providing previously
inaccessible information on average
glucose levels for the preceding 1 to
3 weeks. For this reason, RoTAG is
especially useful in monitoring gesta-
tional diabetes, as well as Type I and
Type II diabetes.

A solution to the diagnostic
dilemma
Diabetes is typically monitored using
glucose and glycated hemoglobin
(HbA,C) tests. A glucose assay can be
performed during a patient visit, yet the
test only represents diabetic control at
that time. Glycated hemoglobin results
reflect 6 to 8 weeks of clinical history,
yet testing complexities delay results.

When a normal glucose result is con-
trasted with an abnormal glycated
hemoglobin result, the physician faces
a diagnostic dilemma: Should therapy
be adjusted, or should control be pre-
sumed and reinforced based on the
glucose result. Normal fluctuations in
glucose add risk to the latter course,
often resulting in patient call-backs and
repeat testing for diagnostic confir-
mation. With the availability of rapid
results measuring a clinically signifi-
cant timeframe, RoTAG provides a
solution to this diagnostic dilemma.

Correlates well with other
monitoring methods 2 ' 6

RoTAG correlates well with fasting
glucose and glycated hemoglobin, while
it offers clear advantages: RoTAG
provides a more immediate view of

patient status than glycated hemoglo-
bin, and it is not subject to the potential
interferences associated with these
tests. RoTAG may also be more reliable
than glucose tests due to constant
glucose fluctuations, which may be con-
fused with changes in diabetic control.

Conceptual Comparison:
RoTAG vs. other Methods

« • • • • • ( • • •
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Convenience at low cost
RoTAG can be performed on a random
sample in just minutes,3 which means
RoTAG can be performed routinely in
virtually any laboratory. RoTAG is
optimized for economy and perform-
ance on COBAS® instruments and can
be easily adapted to most automated
analyzers.

Appropriate for routine
monitoring
Recent studies7 9 emphasize the need
for consistent glucose control to reduce
the risk of diabetic complications.
Now RoTAG results can be used with

confidence to optimize the therapeutic
regimen and the frequency of follow-up
and counseling.

Roche RoTAG provides a rapid, sen-
sitive, convenient and cost-effective
method for routine assessment of blood
glucose control-an important advance
in diabetes management.
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The Visual
Revolution In
Self Blood
Glucose Testing

NEW

CHEMSTRIP

MatchMaker
BLOOD GLUCOSE VISUAL READER

CHEMSTRIP MatchMaker marks the beginning of a revolution in visual self
blood glucose testing. It has an ideal combination of features that provides a
"perfect match" for your patients.

Helps calculate visual readings
CHEMSTRIP MatchMaker is simple
to operate. It uses CHEMSTRIP bG®
Test Strips, "the gold standard" in
strip technology. CHEMSTRIP
MatchMaker focuses on specific color
blocks to help calculate visual readings
accurately.

Displays numerical result
CHEMSTRIP MatchMaker is small
enough to easily fit into a pocket or
purse. Numerical results are easy to
read from the large digital display.

10-value memory
CHEMSTRIP MatchMaker may elim-
inate the need to carry a log book and
pencil or pen. With a 10-value memory,
patients may be more likely to record
key information at the end of the day.

Built-in timer
CHEMSTRIP MatchMaker comes
complete with a built-in timer, eliminat-
ing the need to carry a watch with a
second hand. That means it's portable
enough to go anywhere. Plus,
CHEMSTRIP MatchMaker has a
"quick read" function to check reacted
strips.1

Reads 20-800 mg/dL
CHEMSTRIP MatchMaker has a
wider reading range than blood glucose
meters. It accurately measures
extremes in blood glucose values.1

CHEMSTRIPMatchMaker... Another
new development in diabetes care from
Boehringer Mannheim Diagnostics.

Reference:
1. Data on file, Boehringer Mannheim Diagnostics.

THE LINE OF CONFIDENCE" IN DIABETES CONTROL
BOEHRINGER
MANNHEIM

DIAGNOSTICS

9115 Hague Road
P.O. Box 50100
Indianapolis, IN 46250

©1988 Boehringer Mannheim Corporation. All rights reserved.



Then thousands

Soon more than a milfl<
Soon more than a million insulin users
will be taking Humulin.
And no wonder. Humulin is identical to the insulin produced
by the human pancreas—except that it is made by rDNA
technology.

Humulin is not derived from animal pancreases. So it con-
tains none of the animal-source pancreatic impurities that
may contribute to insulin allergies or immunogenicity.

The clinical significance of insulin antibodies in the com-
plications of diabetes is uncertain at this time. However, high
antibody titers have been shown to decrease the small
amounts of endogenous insulin secretion some insulin
users still have.The lower immunogenicity of Humulin has been
shown to result in lower insulin antibody titers; thus, Humulin
may help to prolong endogenous insulin production in
some patients.

Any change of insulin should be made cautiously and
only under medical supervision. Changes in refinement,
purity, strength, brand (manufacturer), type (regular, NPH,
Lente®, etc), species/source (beef, pork, beef-pork, or
human), and/or method of manufacture (recombinant DNA
versus animal-source insulin) may result in the need for a
change in dosage.

DIET...EXERGSE...

Humulin (§)
human insulin H J ^
[recombinant DNA origin]
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