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IL PANCREAS Eô 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

CUI I PRINCIPALI SONO INSULINA E

GLUCAGONE



ANATOMY



ISLET CELL TYPES AND FUNCTION







DM eventually Ҧ microvascularand macrovascular
complications

ςMicrovascular: retinopathy, nephropathy, and
peripheralneuropathy
ςMacrovascular: coronary heart disease (CHD),
stroke,andperipheralvasculardisease(PVD)

Diabetes Mellitus (DM)
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Type1 Diabetes

Absolute deficiency in insulin
-̡cell destruction



Type 1 Diabetes Mellitus

ωCharacterized by absolute insulin 
deficiency

ωPathophysiology and etiology

ςResult of pancreatic beta cell destruction

ωProne to ketosis

ςTotal deficit of circulating insulin

ςAutoimmune

ςIdiopathic
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Pathogenesis of Type 1 diabetes.

Autoimmune Type 1 Diabetes

ωBeta cells destroyed via autoimmune 
mechanism.

ωGenetically predisposed people:triggering 
factor = production of islet cell Ab.
ωIslet cell Abdestroy Beta cells.

ωInsulin production decreases.



AutoimmuneType1 Diabetes

ω Viruses + other environmental agents
have been shown to be triggering
factors.

ω Virusescandamagebetacellsby:

1.Directinvasion.

2.Triggeringanautoimmuneresponse.

Pathogenesis of Type 1 diabetes.



Autoimmune Type 1 Diabetes

ωImplicated viruses:

mumps, intrauterine rubella, coxsackie B 

virus, echo virus, gytomegalo virus and 

herpes virus.

ωChemical substances that reduce 

diabetes:

alloxan, streptozotosin and dietary 

nitroamides.

Pathogenesis of Type 1 diabetes.



Idiopathic Type 1 Diabetes

ωNo known aetiology.

ωPermanent insulinopaenia.

ωThis form is strongly inherited.

ωNot HLA associated.

Pathogenesis of Type 1 diabetes.



ωAverageonset is in childhood or early adulthood (usually
before30yearsof age)

ωCharacterizedby autoimmune destruction of pancreatic -̡
cellsҦabsoluteinsulindeficiency

ωPatientsdependenton exogenousinsulin

Epidemiology



Incidence of Type 1 diabetes

VIncidence peaks at 11-13 years.

VSeasonal variation: lowest rates in spring 

and summer.

VGeographical variation: Japan has a very 

low incidence.

V10% of Type 1 diabetics are over 65 years 

of age.



ü Immune-mediateddestructionof pancreatic -̡ cells

üCertainantibodiesdetectedin blood:
ςIslet cell antibody (ICA)
ςGlutamicaciddecarboxylase(GAD65) antibody
ςInsulinautoantibody (IAA)

üHLA-DR3 and HLA-DR4 as well as DQAand DQBgenesare
stronglyassociatedwith type 1 DM

üStrongfamilial geneticlink

Pathophysiology



Type 1 Diabetes Pathophysiology

Inflammation
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b-cell Destruction
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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.

Åb-cell destruction

ïUsually leading to 

absolute insulin deficiency

Å Immune mediated

Å Idiopathic



Pathophysiologic Features of Type 1 Diabetes

Å Chronic autoimmune disorder
ÅOccurs in genetically susceptible individuals 
ÅMay be precipitated by environmental factors

Å Autoimmune response against
ÅAltered pancreatic b-cell antigens
ÅMolecules in b-cells that resemble a viral protein 

Å Antibodies
ÅApproximately 85% of patients: circulating islet cell antibodies
ÅMajority: detectable anti-insulin antibodies
ÅMost islet cell antibodies directed against GAD within 

pancreatic b-cells 

GAD, glutamic acid decarboxylase.

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



Autoimmune Basis for Type 1 Diabetes

Atkinson MA. Diabetes. 2005;54:1253-1263. Adapted from Atkinson MA, Eisenbarth GS. Lancet. 2001;358:221-229. 
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Glucose intolerance



VSymptomsof diabetes and a casualplasma glucoseҗ200
mg/dl

VFastingPlasmaGlucose(FPG)җ126mg/dl

V ImpairedFastingGlucose(IFG):

ω2-h plasmaglucoseҗ200mg/dl after an OGTT
ωThesecriteria shouldbe confirmedby repeat
testingon a different day

Diagnostic Elements



Clinical features of Type 1 diabetes. 

×Presents acutely. Symptoms due to 

hyperglycaemia(thirst, polyuria, 

tiredness,weightloss).

×Ketone production- abdominal pain, nausea 

and vomiting.

×Other symptoms: blurred vision, repeated 

infections.

×No chronic complications at diagnosis, may 

only be apparent 5-10 years post diagnosis. 



Pharmacotherapeutic Goals

Glycemic Controls

HbA1c <7 ς6.5%

Pre-prandial capillary plasma 90 ς130 mg/dL

Post prandial capillary plasma <180 mg/dL



Desired Outcomes

VReduce risk for microvascular and macrovascular
complications

VReducemortality

VAchieveglycemiccontrol

VImprovedquality of life



Nutrient RecommendedIntake

Carbohydrate 50-60% of total calories

Protein 15-20% 

Totale fat 25-35% 

Saturatedfat < 10 (<7 % in dyslipidemia)

Polyunsaturatedfat 10 %

Mono unsaturrated fat up to 20%

Cholesterol < 300 mg/dL(<200 mg/dl in dyslipidemia)

Total calories Asjustbasedon age, weight and height

Medical Nutrition Therapy



Four basic forms of insulin:
ςRapid-acting
ςShort-acting

ςIntermediate-acting
ςLong-acting

Pharmacotherapy in Type 1 DM

The primary therapy for type 1 DM is insulin therapy
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Faster aspart, fast-acting insulin aspart; NPH, neutral protamine Hagedorn

Treprostinil lispro
(LY900014)



Rapid-acting insulin 
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From the normal pancreas

ΨUltra-fastΩinsulin 

Regular human insulin

*Schematic representation
T1D, type 1 diabetes; T2D, type 2 diabetes
Adapted from Home. Diabetes Obes Metab 2015;17:1011 ï20









Insulin Adverse Reactions

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

üHypertrophy: increase in fat mass at the site, the area is
anesthetized,however leadsto erratic insulinabsorption

ü Resistance: require large amounts of insulin to get desired
effect, due to antibody formation



Insulin Adverse Reactions

ωFoodsthat will provide10gof carbs:

ςCupof orangejuiceor soda
ςSugar: 2 teaspoonsor 2 cubes
ςGlucosetablets: 2-4 tablets
ςApplejuice: 1/ 3 cup

ωFoodsto avoid
ςIcecream, candybars, cookies,cakes
ςComplexcarbsslowly absorbed

ωIf unconscious: Glucagon1mgSQ,IM, or IVand
Dextrose50%50ml infusion



Hormonal Responses to Exercise 
(non-diabetic)

Insulin Secretion 

ĎĎ

Counterregulatory Hormone Secretion
čό9ǇƛκbŜǇƛ ω DƭǳŎŀƎƻƴ ω DIΣ /ƻǊǘƛǎƻƭύ

Substrate Breakdown
ω Glycogenolysis
ω Lipolysis

BG Holds SteadyDespite 
čGlucose Utilization by Muscle



Hormonal Responses to Exercise
(diabetic using insulin)  

Insulin Levels
Ěorė

Counterregulatory Hormone 
Action Suppressed

Substrate Breakdown Blocked
Glucose Uptake Accelerated

Hypoglycemia May Result




