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Learning objectives

• Explain how normal pancreatic defenses prevent enzyme-mediated injury.

• Classify obstructive, toxic, metabolic, vascular, infectious and hereditary triggers.

• Connect aberrant enzyme activation to edema, fat necrosis and hemorrhage.

• Interpret the clinical, laboratory and systemic consequences of acute pancreatitis.



Acute pancreatitis is a potentially reversible injury

• Acute pancreatic parenchymal injury is accompanied by an inflammatory response.

• Limited attacks may resolve without lasting structural or functional damage.

• Necrosis and systemic mediator release distinguish life-threatening disease.

• Recurrent injury can eventually produce chronic damage.



Exocrine anatomy explains the site of injury

Acinar cells: Synthesize 
digestive zymogens

Ductal epithelium: Conveys 
enzyme-rich secretions

Duodenum: Site of 
physiological activation

Premature intrapancreatic activation converts a normal digestive system into a tissue-injury 
mechanism.



Zymogen storage separates synthesis from activity

Inactive proenzymes 
assembled in acinar cells

Packaging into membrane-
bound secretory granules

Delivery to the duodenal 
lumen

Most pancreatic proteases should not be active within the gland.



Trypsin activation normally occurs outside the pancreas

Duodenal enteropeptidase 
activates trypsinogen

Trypsin activates additional 
pancreatic proenzymes

Digestion occurs within the 
intestinal lumen

The anatomical separation of zymogen synthesis and protease activation protects pancreatic tissue.



Trypsin inhibitors provide a second defense

SPINK1

Inhibits trypsin

• Acinar and ductal cells produce intrapancreatic 
trypsin inhibitors.

• SPINK1 limits inappropriate trypsin activity before 
it propagates.

• Failure of inhibitory control amplifies susceptibility 
to injury.

A small amount of ectopic activation need not cause pancreatitis when control mechanisms remain 
intact.



Three safeguards oppose pancreatic autodigestion

Safeguard Protective role

Inactive zymogens Limit active protease inside acinar cells

Duodenal activation Confines major proteolytic activation to intestinal lumen

SPINK1 inhibition Restrains any prematurely activated trypsin



Breakdown of safeguards initiates pancreatitis

Obstruction / acinar injury / 
trafficking disturbance

Uncontrolled enzyme release 
or activation

Autodigestion with local 
inflammation

Several initiating pathways may coexist in a single patient.



Acute and chronic pancreatitis differ in outcome

Feature Acute pancreatitis Chronic pancreatitis

Dominant process Acute injury and inflammation
Repeated/persistent injury with irreversible 
damage

Potential reversibility Often complete recovery Persistent functional and structural loss

Typical teaching 
emphasis

Enzyme activation, edema, necrosis Fibrosis and permanent dysfunction



Acute pancreatitis spans mild to destructive disease

Interstitial edema and focal 
inflammation

Acinar/ductal necrosis and 
fat necrosis

Vascular destruction, 
hemorrhage, organ failure

This is a spectrum of injury, not a mandatory stepwise progression for every patient.



Etiology is mechanistically heterogeneous

Etiologic class Examples in Robbins

Mechanical Gallstones, biliary sludge, periampullary obstruction, procedures

Toxic/metabolic Alcohol, hypertriglyceridemia, hypercalcemia, implicated drugs

Vascular/infectious Shock, embolism, vasculitis; mumps, coxsackievirus

Inherited predisposition PRSS1, SPINK1, CFTR, CASR, CTRC, CPA1



Biliary disease and alcohol dominate common causes

• Biliary tract disease and alcohol as the principal contributors to cases in many 
settings.

• Etiologic proportions vary substantially by population and alcohol exposure.

• A biliary etiology is clinically important because obstruction can be transient or 
ongoing.

• Population percentages should not be extrapolated to an individual patient.



A migrating gallstone can obstruct pancreatic outflow

Gallstone reaches the 
ampullary region

Pancreatic duct 
outflow becomes 

impaired

Pressure rises and 
enzyme-rich fluid 

escapes

Interstitial injury and 
inflammation develop

The ductal obstruction pathway connects an anatomical blockage to enzymatic tissue damage.



Duct obstruction creates an interstitial insult

Outflow blocked

Enzymes enter interstitium

• Increased intraductal pressure promotes leakage of 
enzyme-rich secretions.

• Lipase is secreted in an active form and can injure 
adjacent adipose tissue.

• Edema can further impair regional microvascular 
perfusion.

Mechanical obstruction and microcirculatory injury can reinforce each other.



Biliary sludge can have the same obstructive effect

• Pancreatic duct obstruction is not confined to a large radiologically obvious 
gallstone.

• Biliary sludge is included among common obstructive triggers.

• Physiological consequences depend on impaired outflow and pressure, not stone 
size alone.



Nonbiliary mechanical causes are clinically diverse

• Periampullary neoplasms may obstruct pancreatic drainage.

• Choledochoceles and congenital duct configurations may contribute.

• Parasites such as Ascaris lumbricoides or Clonorchis sinensis may block the outflow 
pathway.

• Ductal anatomy should be considered when common etiologies are absent.



Pancreas divisum is a predisposing ductal context

Duct configuration

Potential impaired drainage

• The congenital duct arrangement alters the 
drainage route of pancreatic secretions.

• The source lists pancreas divisum among potential 
obstructive contributors.

• Its presence does not establish causality in every 
pancreatitis episode.



Alcohol-related pancreatitis is multifactorial

Alcohol exposure
Ductal protein plugs / 

outflow resistance
Acinar oxidative and 

calcium stress
Facilitated enzyme 

activation

That important aspects remain incompletely understood.



Alcohol alters pancreatic ductal secretions

• Chronic alcohol exposure can promote protein-rich pancreatic secretion.

• Inspissated protein plugs may obstruct small ducts.

• Transient sphincter of Oddi contraction is another proposed outflow influence.

• Together these effects can increase ductal pressure and acinar stress.



Alcohol also targets acinar-cell homeostasis

Alcohol-associated 
oxidative stress

Mitochondrial and 
calcium disturbances

Altered lysosome–
zymogen interactions

Premature protease 
activation

These mechanisms are proposed contributors, not a complete causal account.



Alcohol exposure alone is usually insufficient

• Most people with prolonged alcohol exposure do not develop pancreatitis.

• Clinical attacks commonly occur after years of heavy exposure.

• Susceptibility likely reflects multiple interacting cellular and host factors.

• The specific determinants remain incompletely resolved in the cited source.



Metabolic disturbances can initiate injury

Trigger Textbook mechanistic connection

Hypertriglyceridemia Included among metabolic causes of pancreatic acinar injury

Hypercalcemia Intracellular calcium elevation favors inappropriate trypsin activation

Alcohol-associated 
metabolism

Can intensify oxidative and calcium stress



Drug associations require careful interpretation

• Drugs among suspected and established precipitants.

• Its examples include azathioprine, statins and selected antidiabetic agents.

• The strength of causal evidence varies by medication.

• Drug attribution requires a compatible clinical context and exclusion of competing 
causes.



Procedures and trauma can damage acinar cells

• Blunt abdominal trauma may directly injure pancreatic tissue.

• Operative injury and endoscopic retrograde cholangiopancreatography are 
iatrogenic settings.

• Direct cellular damage releases digestive enzymes and promotes inflammation.

• The trigger may be mechanical even without sustained duct obstruction.



Vascular insufficiency is another initiating event

Shock / 
atheroembolism / 

vasculitis

Decreased pancreatic 
microvascular 

perfusion

Ischemic acinar-cell 
injury

Enzyme release and 
inflammatory 
amplification

Ischemia may be an initiating cause or a consequence of severe edema.



Infections may directly injure the pancreas

• Mumps is a named viral example in the Robbins etiologic table.

• Coxsackievirus is another infectious association.

• Direct injury of acinar cells can initiate the enzyme-mediated injury cycle.

• Infections are part of the differential when common causes are absent.



Inherited susceptibility often presents early or repeatedly

• Hereditary forms may cause recurrent severe attacks beginning in childhood.

• Repeated attacks can progress to chronic pancreatitis.

• Many predisposition genes ultimately alter trypsin activation, inhibition or ductal 
fluid composition.

• A family history supports—but is not required for—genetic evaluation.



PRSS1 gain of function undermines trypsin control

PRSS1 pathogenic 
gain-of-function 

variant

Enhanced 
trypsinogen 

activation or less 
trypsin self-
inactivation

Persistent 
intrapancreatic 
trypsin activity

Enzyme-mediated 
tissue injury

Autosomal-dominant inheritance for PRSS1-associated hereditary pancreatitis.



SPINK1 loss of function weakens trypsin inhibition

SPINK1 pathogenic loss-of-
function variant

Less intracellular trypsin 
inhibition

Increased susceptibility to 
protease-mediated injury

Recessive inheritance for the hereditary form associated with inadequate SPINK1 activity.



CFTR loss of function impairs ductal fluid chemistry

CFTR anion transport 
reduced

Bicarbonate-poor, 
relatively acidic 

secretion

Mucin precipitation 
and duct plugging

Obstructive 
pancreatic injury

Heterozygous or homozygous variants can contribute, particularly with other susceptibility alleles.



CASR connects extracellular calcium sensing to injury

CASR altered

Trypsin activation favored

• The calcium-sensing receptor regulates calcium 
handling relevant to the pancreatic lumen.

• Loss-of-function variants may alter calcium 
concentrations.

• Enhanced calcium-associated trypsin activation 
increases pancreatitis susceptibility.



CTRC and CPA1 broaden the genetic mechanisms

Gene Pathogenic effect in Robbins Consequence

CTRC Loss of function Reduced protective degradation of trypsin

CPA1 Toxic gain of function Abnormal carboxypeptidase-related zymogen regulation



Genetic risks converge on protease homeostasis

Gene Dominant biological defect

PRSS1 Excessive / sustained trypsin activity

SPINK1 Loss of trypsin inhibition

CFTR Reduced bicarbonate-rich ductal fluid; plugs

CASR Disturbed calcium-mediated regulation

CTRC / CPA1 Defective trypsin degradation / altered zymogen regulation



Recurrent attacks create a cancer-risk context

• PRSS1-associated hereditary pancreatitis is linked to increased lifetime pancreatic 
cancer risk.

• A 40% lifetime estimate in the described hereditary population.

• The biological context is recurrent inflammation and chronic tissue injury.

• The estimate should be interpreted in its specific source population, not generalized 
to every pancreatitis patient.



Three major initiating pathways are proposed

Pancreatic duct 
obstruction

Primary acinar-cell injury
Defective intracellular 
proenzyme trafficking

Convergent pancreatic injury

These are conceptual mechanisms Figure 19.2; They may interact rather than act independently.



Obstruction begins with a pressure-and-leak sequence

Ductal outflow 
obstruction

Increased ductal 
pressure

Interstitial escape of 
enzymes

Fat injury and 
inflammation

Interstitial edema and ischemia can create feedback injury to acinar cells.



Lipase converts escaped secretion into fat injury

Active lipase contacts 
interstitial triglyceride

Adipocyte lipid is 
hydrolyzed

Fat necrosis develops
Local mediators 

recruit inflammatory 
cells

Lipase-associated fat injury explains why necrosis appears in and around the pancreas.



Fat necrosis can amplify interstitial inflammation

Necrotic adipocytes 
and local danger 

signals

Leukocyte / stellate-
cell mediator release

Increased 
microvascular 
permeability

Interstitial edema

Local damage-associated signaling as a mechanistic hypothesis.



Edema compromises microvascular oxygen delivery

Inflammatory 
permeability increase

Interstitial edema
Impaired regional 

blood flow
Additional ischemic 

acinar injury

Once established, edema is both a morphological finding and an injury amplifier.



Direct acinar injury releases digestive machinery

Trauma, toxins, 
ischemia or metabolic 

stress

Acinar membrane 
and organelle 
dysfunction

Release / activation 
of digestive enzymes

Autodigestion and 
acute inflammation

Direct acinar injury does not require a preceding biliary obstruction.



Oxidative stress damages acinar membranes

• Free radicals trigger membrane lipid oxidation.

• Cellular injury disturbs organelle integrity and secretory pathways.

• Inflammatory transcription programs can be activated in parallel.

• Enzyme release and inappropriate activation follow acinar destabilization.



AP-1 and NF-κB link injury to inflammatory recruitment

Oxidative and cellular 
stress

Activation of AP-1 
and NF-κB

Chemokine 
transcription

Leukocyte 
recruitment

This pathway helps explain why enzymatic damage quickly recruits inflammation.



Intracellular calcium modulates trypsin behavior

Sustained elevation 
of acinar-cell Ca²⁺

Trypsin self-
inactivation becomes 

less effective

Trypsin 
autoactivation is 

favored

Protease-mediated 
injury amplifies

The source contrasts high-calcium activation with low-calcium trypsin autoinhibition.



Defective proenzyme trafficking is a proposed pathway

Abnormal delivery of 
proenzymes to 

lysosomes

Interaction with 
lysosomal hydrolases

Premature activation 
of pancreatic 
proenzymes

Lysosomal disruption 
and enzyme release

Described predominantly in experimental animal models.



Trafficking evidence has an important limitation

• The source explicitly states that the human relevance of this animal-model pathway 
remains unclear.

• Cathepsin-associated lysosomal activation is therefore a mechanistic proposal.

• Avoid presenting the proposed trafficking route as established for all human cases.



Trypsin acts as a proteolytic amplifier

Inappropriate 
trypsinogen 
activation

Activation of other 
pancreatic 

proenzymes

Proteolysis and 
parenchymal injury

Local and systemic 
inflammation

Trypsin activation is a central organizing concept, but not the only injurious process.



Different enzymes produce different lesions

Activated enzyme Dominant tissue effect

Proteases / trypsin Autodigestion and parenchymal necrosis

Lipase / phospholipase Fat breakdown and fat necrosis

Elastase Vessel wall injury with hemorrhage



Proteolysis destroys pancreatic parenchyma

• Activated digestive proteases injure acini and nearby structures.

• Severe injury extends to ducts and pancreatic islets.

• Proteolytic destruction distinguishes necrotizing pancreatitis from limited edema.

• The distribution of injury varies with attack severity and duration.



Lipase-mediated fat necrosis produces calcium soaps

Triglyceride 
breakdown

Free fatty acids
Binding of calcium 

ions
Insoluble calcium 

soaps

This saponification process accounts for chalky gross foci and basophilic granular material 
microscopically.



Elastase-mediated vascular injury causes hemorrhage

Proelastase activation
Elastic-fiber damage 

in vessel walls
Vascular disruption

Interstitial 
hemorrhage

Hemorrhage implies vascular destruction, not merely edema.



Inflammation recruits systemic plasma cascades

Intrapancreatic 
enzyme activation

Complement / 
coagulation / 

kallikrein / fibrinolytic 
systems

More inflammation 
and microvascular 

thrombosis

Additional acinar 
injury

The interaction of enzyme activation and circulation increases severity.



Positive feedback sustains the acute attack

Acinar injury Enzyme activation

Inflammation + edemaIschemia

Bidirectionality: Injury both triggers and results from enzyme activation.



Five tissue lesions define the pathological spectrum

• Microvascular leakage and interstitial edema.

• Enzymatic fat necrosis.

• Acute inflammatory infiltration.

• Parenchymal autodigestion with necrosis.

• Blood vessel destruction and hemorrhage.



Interstitial pancreatitis preserves much of the parenchyma

Typical finding Mechanistic explanation

Interstitial edema Microvascular leakage

Mild acute inflammation Mediator-mediated leukocyte recruitment

Focal intrapancreatic fat necrosis Local lipase activity

Peripancreatic fat necrosis Diffusion or leakage beyond gland



Edema is an early anatomical consequence of permeability

Inflammatory 
mediator release

Increased 
microvascular 
permeability

Fluid accumulation 
between acini

Enlarged edematous 
pancreas

Edema itself can worsen tissue perfusion.



Microscopic fat necrosis reflects adipocyte injury

Simplified adipocyte morphology — not a clinical specimen

Preserved adipose tissue Enzymatic fat necrosis

Schematic representation only; This is not a histology micrograph.



Saponification links fat injury to hypocalcemia

Lipase-mediated fat 
necrosis

Liberated fatty acids
Calcium soap 

formation
Possible fall in 

circulating calcium

Hypocalcemia is a potential clinical correlate, not proof of a specific microscopic lesion.



Necrotizing pancreatitis destroys glandular elements

• Necrosis may involve acini, pancreatic ducts and islets.

• Parenchymal destruction reflects severe enzyme-mediated injury.

• Peripancreatic tissues may also undergo necrosis.

• Necrosis and organ failure are unfavorable prognostic findings.



Hemorrhagic pancreatitis adds vessel-wall destruction

Elastase injury

Hemorrhage

• Extensive parenchymal necrosis accompanies 
vascular injury.

• Grossly the tissue may appear red-black with 
yellow-white chalky fat-necrosis foci.

• Blood extravasation reflects destruction of vessel-
wall integrity.



Fat necrosis can extend beyond the pancreatic gland

• Adjacent omentum and mesentery may be involved.

• Systemically released lipase can injure distant adipose deposits.

• Subcutaneous fat may occasionally be involved.

• Peritoneal fluid may contain visible fat globules.



Gross severity parallels the dominant tissue lesion

Pattern Gross / microscopic emphasis

Limited interstitial Swelling, edema, modest focal inflammation

Necrotizing Destruction of gland and peripancreatic fat

Hemorrhagic Necrosis plus vascular destruction and hemorrhage



Severe pancreatitis may produce abnormal peritoneal fluid

• Pancreatic inflammatory exudation may enter the peritoneal cavity.

• Serous, slightly turbid, brown-tinged fluid.

• Fat globules indicate local digestion of adipose tissue.

• Fluid appearance is a clinicopathologic clue, not a stand-alone diagnosis.



Abdominal pain is the cardinal clinical manifestation

• Pain is classically constant and intense.

• The upper abdomen is predominantly involved.

• Referral to the upper or middle back is characteristic.

• Occasional radiation toward the left shoulder may occur.



Gastrointestinal symptoms reflect the acute attack

• Anorexia, nausea and vomiting are common.

• The clinical spectrum ranges from discomfort to incapacitating pain.

• The pattern should be interpreted with the abdominal examination and laboratory 
evidence.



Acute-phase laboratory evidence reflects acinar leakage

Acinar-cell injury
Enzymes leak into 

circulation
Serum amylase and 

lipase rise

Laboratory findings 
support clinical 

diagnosis

A raised enzyme concentration is evidence of acinar injury, not a direct grade of tissue necrosis.



Lipase and amylase differ in diagnostic persistence

Feature Serum amylase Serum lipase

Early elevation First 4–12 hours in source First 4–12 hours in source

Persistence May normalize in 3–5 days May remain high for 8–14 days

Textbook interpretation Less specific than lipase Preferred pancreatic enzyme marker



CT imaging demonstrates structural consequences

• Computed tomography may visualize pancreatic enlargement and inflammation.

• Anatomical imaging complements clinical findings and serum enzymes.

• Imaging can help assess the extent and distribution of destructive change.

• The supplied excerpt does not specify contemporary imaging-timing criteria.



Metabolic laboratory changes reflect tissue injury

Finding Clinicopathologic explanation

Hypocalcemia Calcium can be consumed in fat saponification

Glycosuria Can accompany acute pancreatitis and acinar/islet dysfunction

Leukocytosis Systemic inflammatory response to acute injury



Enzyme and cytokine release can become systemic

Local pancreatic 
necroinflammation

Release of enzymes, 
cytokines, mediators

Systemic 
inflammatory 

response

Remote organ 
dysfunction

Severe pancreatitis can be a systemic inflammatory illness, not only abdominal pain.



Acute respiratory distress is a remote complication

• Systemic mediator release can damage pulmonary microvasculature.

• Increased alveolar-capillary permeability promotes respiratory failure.

• Acute respiratory distress syndrome as an ominous complication.

• Respiratory compromise signals severe systemic involvement.



Renal injury may follow shock and inflammation

Systemic 
inflammation and 
capillary leakage

Circulatory 
dysfunction / shock

Reduced renal 
perfusion

Acute renal tubular 
injury

Renal dysfunction in this setting is a marker of severe systemic disease.



Coagulation abnormalities add to multiorgan risk

Inflammatory and 
enzymatic activation

Activation of 
coagulation pathways

Microvascular 
thrombosis / DIC

Tissue ischemia and 
organ dysfunction

The process can evolve into disseminated intravascular coagulation.



Necrotic tissue can become secondarily infected

• Necrotizing pancreatitis can leave extensive acellular tissue debris.

• Gut-derived gram-negative organisms may infect necrotic material.

• Infection further complicates an already destructive attack.

• Anatomical necrosis and infected necrosis are related but distinct observations.



Local sequelae may persist after an acute episode

• Pancreatic pseudocysts and abscess-like sequelae.

• Collections reflect residual damaged tissue and inflammatory fluid.

• The cited text does not supply current standardized collection definitions.

• Precise classification of collections should not be inferred from the excerpt alone.



Organ failure and necrosis carry prognostic weight

Unfavorable indicator Why it matters

Pancreatic necrosis Evidence of extensive enzyme-mediated destruction

Systemic organ failure Circulatory and inflammatory injury beyond the gland

ARDS / renal failure Potentially life-threatening remote-organ dysfunction

Infected necrotic debris Complicates local injury and systemic inflammation



A focused diagnostic synthesis integrates three domains

Characteristic abdominal 
pain

Elevated pancreatic 
enzymes

Imaging of inflamed 
pancreatic tissue

Convergent pancreatic injury

These are complementary clinical domains; Formal criteria are not specified in the provided section.



Clinical vignette: Biliary mechanism

• A patient develops sudden constant epigastric pain radiating to the back, with 
vomiting.

• Serum lipase is elevated, and gallstones are identified.

• Question: Explain the initiating mechanical event and subsequent tissue injury.

Discuss the mechanism before advancing.



Clinical reasoning: Obstruction progresses to edema

Gallstone-associated 
duct obstruction

Intrapancreatic 
pressure and enzyme 

leakage

Lipase-mediated fat 
injury

Inflammation, edema 
and impaired 

perfusion

The clinical vignette illustrates mechanism; It does not establish the exact stone position.



Clinical vignette: Severe systemic injury

• A patient with acute pancreatitis develops hypotension, respiratory distress and 
renal dysfunction.

• Structural evaluation shows extensive pancreatic necrosis.

• Question: Identify the local and systemic processes explaining deterioration.

Discuss the mechanism before advancing.



Clinical reasoning: Local injury becomes multisystem disease

Enzyme-mediated 
pancreatic 
destruction

Cytokines and 
plasma-cascade 

activation

Systemic vascular 
inflammation / shock

Lung and kidney 
dysfunction

Remote-organ failure can drive morbidity even when the initiating injury is intra-abdominal.



Key distinction: Reversible attack versus permanent injury

Acute episode Persistent/recurrent injury

Potentially reversible edema and acute 
inflammation

Repeated attacks can damage parenchyma 
permanently

Some attacks include necrosis Progression may culminate in chronic pancreatitis

Immediate issue is acute injury and systemic 
severity

Long-term issue includes functional loss



Integrated mechanism of acute pancreatitis

Etiologic trigger / 
inherited 

predisposition

Premature enzyme 
activity + acinar injury

Edema, fat necrosis, 
parenchymal damage

Systemic 
inflammation ± organ 

failure

The central bridge from etiology to morphology is aberrant enzymatic activity.



Five concepts to retain

• Pancreatic defenses separate zymogen synthesis, activation and inhibition.

• Duct obstruction, acinar injury and abnormal trafficking are proposed initiating pathways.

• Trypsin amplifies proteases; Lipase injures fat; Elastase injures vessels.

• Interstitial edema, fat necrosis, necrosis and hemorrhage form a severity spectrum.

• Severity is driven by pancreatic destruction and systemic organ dysfunction.



References

Robbins, Cotran & Kumar. Pathologic Basis of Disease. 11th edition (2026). Chapter 19, The 
Pancreas: Pancreatitis and Acute Pancreatitis, pp. 801–804.

Primary topic: pancreatic protection, etiologies, pathogenesis, morphology and clinical features.

All diagrams are original editable educational schematics; no source textbook images were 
reproduced.


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85

