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IL PANCREAS EO UN ORGANO
MULTIFUNZIONALE DEI SISTEMI ENDOCRINO
E DIGESTIVO. ESSO GIOCA UN RUOLO
CHIAVE NEL METABOLISMO DI CARBOIDRATI
LIPIDI  E PROTEINE ATTRAVERSO LA
SECREZIONE DI VARI ORMONI PROTEICI DI
CUlI | PRINCIPALI SONO INSULINA E
GLUCAGONE
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ISLET CELL TYPES AND FUNCTION

CELLTYPE QUANTITY (%) LOCATION HORMONE FUNCTION

Alpha (o) 20 Peripheral Glucagon Increases blood glucose

Beta (B) 70 Central Insulin Decreases blood glucose

Delta (8) <5 Variable Somatostatin Inhibits release of other islet cell

hormones
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Glucose is the most powerful stimulus for insulin release ("Table 2-27). Glucose enters
B-cells via the glucose transporter GLUT 2 via facilitated diffusion, meaning that intra-
cellular glucose concentration equilibrates with serum glucose concentration. Increases
in serum glucose within B-cells are shunted into the glycolytic pathway. Increased
glucose catabolism leads to a rise in the intracellular ATP:ADP ratio, w hich causes the
ATP-sensitive potassium channel on the surface of B-cells to close. Closure of this
potassium channel leads to depolarization of the cell, resulting in opening of voltage-
gated calcium channels. The subsequent rise in intracellular calcium facilitates fusion
of insulin-containing vesicles with the cell membrane, releasing insulin from the cell
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TABLE 2-27. Factors Affecting Insulin Release

o TATP — |K+ efflux —

PROMOTE INSULIN SECRETION INHIBIT INSULIN SECRETION

Glucose a-Adrenergic stimulation

Amino acids Somatostatin

Vagal stimulation Drugs: Phenytein, vinblastine, colchicine

Sulfonylureas

CCK, GIP, glucagon-like peptide
Secretin, gastrin

B-Adrenergic stimulation

CCK, cholecystokinin; GIP, gastric inhibitory polypeptide.



Diabetes Mellitus (DM)

DM eventually 'h microvascularand macrovascular
complications

cMicrovascular retinopathy, nephropathy, and

peripheralneuropathy
cMacrovascular coronary heart disease (CHD),
stroke, and peripheralvasculardisease(PVD)




GluceseContribotioas 2d dibikL

HbA,, =

Fasting Glucose,
Influenced by:

x Hepatic glucose
production

x Hepatic sensitivity to
insulin

Postprandial Glucose,
Influenced by:

x Preprandial glucose
x Glucose load from meal
x Insulin secretion

x Insulin sensitivity in peripheral
tissues and liver
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Absolute deficiency in insulin
I -cell destruction

.
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Type 1 Diabetes Mellitus

wCharacterized by absolute insulin
deficiency

wPathophysiology and etiology

¢ Result of pancreatic beta cell destruction
wProne to ketosis

¢ Total deficit of circulating insulin
¢ Autoimmune
¢ ldiopathic

14



Pathogenesis of Type 1 diabetes.

Autoimmune Type 1 Diabetes

wBeta cells destroyed via autoimmune
mechanism.

wGenetically predisposed people:triggering
factor = production of islet cell Ab

wlslet cell Aldestroy Beta cells.
wlInsulin production decreases.




Pathogenesis of Type 1 diabetes.

Autoimmune Typel Diabetes

w Viruses+ other environmental agents
have been shown to be

w Virusescandamagebetacellsby:
1.Directinvasion
2.Triggeringan autoimmuneresponse



Pathogenesis of Type 1 diabetes.

Autoimmune Type 1 Diabetes

wImplicated viruses:

mumps, intrauterine rubella, coxsackie B
virus, echo virus, gytomegalo virus and
herpes virus.

wChemical substances that reduce
diabetes:

alloxan, streptozotosin and dietary

I‘:LI‘A ‘I“-AIA‘




Pathogenesis of Type 1 diabetes.

Idiopathic Type 1 Diabetes

w No known aetiology.

w Permanent insulinopaenia.

w This form is strongly inherited.
w Not HLA associated.




Epidemiology

wAverageonset is in childhood or early adulthood (usually
before 30 yearsof age)

wCharacterizedby autoimmune destruction of pancreatic! -
cells[habsoluteinsulin deficiency

wPatientsdependenton exogenousnsulin




Incidence of Type 1 diabetes

V Incidence peaks at 113 years.

- lowest rates In spring

and summer.

\V Geographical variationJapan has a very

low Incidence.

V 10% of Type 1 diabetics are over 65 years

of age.



Pathophysiology

U Immune-mediateddestructionof pancreatic - cells

U Certainantibodiesdetectedin blood:

¢ Isletcellantibody (ICA)

¢ Glutamicaciddecarboxylas¢ GADbG5) antibody
¢ Insulinautoantibody (IAA)

U HLADR3 and HLADR4 aswell as DQAand DQBgenesare
stronglyassociatedwith type 1 DM

U Strongfamilial geneticlink




Type 1 Diabetes Pathophysiology
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CD8, cluster of differentiation 8; FasL, Fas ligand; IFN-g, interferon g; IL-1, interleukin 1; MHC,
major histocompatibility complex; NO, nitric oxide; TNF-a, tumor necrosis factor a.

Maahs DM, et al. Endocrinol Metab Clin North Am. 2010;39:481-497.




Pathophysiologic Features of Type 1 Diabetes

A Chronic autoimmune disorder
A Occurs in genetically susceptible individuals
A May be precipitated by environmental factors
A Autoimmune response against
A Altered pancreatid-cell antigens
A Molecules irb-cells that resemble a viral protein
A Antibodies
A Approximately 85% of patients: circulating islet cell antibodies
A Majority: detectable antinsulin antibodies

A Most islet cell antibodies directed against GAD within
pancreatich-cells

GAD, glutamic acid decarboxylase.
Maahs DM, et alEndocrinol Metab Clin North An2010;39:484497.
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Autoimmune Basis for Type 1 Diabetes

Immune Environmental
dysregulation triggers and

/\ regulators
(7
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Atkinson MA. Diabetes 2005;54:1253.263. Adapted from Atkinson MA, Eisenbarth Gancet 2001;358:22229.




Diagnostic Elements

V Symptomsof diabetes and a casualplasma glucosex 200
mg/dl

V FastingPlasmaGlucoseg(FPG)x126 mg/dl
V ImpairedFastingGlucosgIFQ:
w2-h plasmaglucosex200mg/dl after an OGTT

wThesecriteria shouldbe confirmedby repeat
testing on a different day




Clinical features of Type 1 diabetes.

X Presents acutely. Symptoms due to
nhyperglycaemigthirst, polyuria,
tiredness,weightloss).

- abdominal pain, nausea
and vomiting.

x Other symptoms: blurred vision, repeated
Infections.

X No chronic complications at diagnosis, may
only be apparent 510 years post diagnosis.



Pharmacotherapeutic Goals

HbAlc <7¢C6.5%

Pre-prandial capillary plasma 90¢ 130 mg/dL

Post prandial capillary plasma <180 mg/dL




Desired Outcomes

V Reduce risk for microvascular and macrovascular
complications

V Reducemortality
V Achieveglycemiccontrol

V Improvedquality of life

<
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Medical Nutrition Therapy

Carbohydrate
Protein
Totalefat
Saturatedfat
Polyunsaturatedfat
Mono unsaturrated fat
Cholesterol
Total calories
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50-60% oftotal calories

15-20%

25-35%
< 10 (<7 % idyslipidemig

10 %
up to 20%
< 300 mgdL (<200 mg/dl indyslipidemig
Asjustbasedon age weight and height



Pharmacotherapy in Type 1 DM

The primary therapy for type 1 DM is insulin therapy

Four basic forms of insulin:
¢ Rapidacting
¢ Shortacting
¢ Intermediate-acting
¢ Longacting
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Faster aspart, fastcting insulin aspart; NPH, neutral protamine Hagedorn

Adapted from Cahet al. Lancet Diabetes Endocrin®015;3:63852; Kazdaet al. ADA 2017 (poster, P59); Kim & PloskerDrugs2015;75:167886; Novo Nordisk. Capital Markets Day R&D update,
19 November 2015



From the normal pancreas
Witra-fastQnsulin
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*Schematic representation

T1D, type 1 diabetes; T2D, type 2 diabetes N
Adapted from Home.  Diabetes Obes Metab  2015;17:1011 120



Insulin level

r/\ Once-daily basal insulin
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bolo di analogo rapido
prima di colazione

AL L insulinaendogena

bolo di analogo rapido
prima di pranzo

bolo di analogo rapido
prima di cena

analogo rapido insulinico

—— % b
analogo lento insulinico

dose di analogo lento prima di
andare a letto
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Insulin Adverse Reactions

U Lipoatrophy. loss of fat at injection site due to antibody
formation leadingto breakdownof fat in the areaof injection
(needto rotate sites!)

U Hypertrophy. increasein fat mass at the site, the area is
anesthetized howeverleadsto erratic insulin absorption

U Resistancerequire large amounts of insulin to get desired
effect, due to antibody formation
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Insulin Adverse Reactions

wFoodsthat will provide 10g of carbs

¢ Cupof orangejuice or soda

¢ Sugar 2 teaspoonsor 2 cubes
¢ Glucosdablets: 2-4 tablets

¢ Applejuice: 1/3 cup

wFoodsto avoid
¢ lcecream candybars, cookies,cakes
¢ Complexcarbsslowly absorbed

wlf unconsciousGlucagonlmg SQ,IM, or IV and
Dextrose50%50ml infusion



Hormonal Responses to Exercise
(non-diabetic)

Insulin Secretion

e
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Counterregulatory Hormone Secretion

Substrate Breakdown
wGlycogenolysis
wLipolysis

BG HoldsSteadyDespite
¢ Glucose Utilization by Muscle

.
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Hormonal Responses to Exercise
(diabetic using insulin)

Counterregulatory Hormone
Action Suppressed
Substrate Breakdown Blocked
Glucose Uptake Accelerated
v

Hypoglycemia May Result







