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Pathological Changes in Diabetes
Mellitus

* Pancreas

* Diabetic Nephropathy

* Diabetic Cardiomyopathy
* Diabetic Retinopathy

* Diabetic Neuropathy
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Four distinct mechanisms

1-Formation of Advanced Glycation End Products. Advanced glycation
end products (AGEs) are formed as intracellular

glucose derived dicarbonyl precursors+ amino groups
—>advanced glycation end product(AGEs)

(glyoxal, methylglyoxal, and 3-deoxyglucosone)
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* AGEs bind to a specific receptor (RAGE) that is expressed on
inflammatory cells (macrophages and T cells), endothelium, and
vascular smooth muscle.

IL:G

R s\‘l
AGE ﬂﬁ RAGE |

0 B ICAM . '-'E‘.rﬂ*l.l-1 !
Ereatheta D. O I j
el

-
Paricyts- - L I
—=  phyparpermea bibty

VEGF

AGE-RAGE signalling axis

* TGFB-excess basement membrane material

* vascular endothelial growth factor (VEGF)- neovasculerization
* reactive oxygen species (ROS) in endothelial cells

* procoagulant activity

* Enhanced proliferation of vascular smooth muscle cells and synthesis
of extracellular matrix
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2-Activation of Protein Kinase C.

second messenger diacyl glycerol (DAG) is an important signal
transduction pathway.

Intracellular hyperglycemia---—=> de novo synthesis of DAG--—>excessive
PKC activation-—> vascular permeability and angiogenesis

3-Oxidative Stress and Disturbances in Polyol Pathways

e Sustained hyperglycemia---- aldol reductase-- progressive depletion of
intracellular NADPH --- decreased rgeneration of reduced

glutathione(GSH) -—=2 increasing cellular susceptibility to oxidative
stress
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4-Hexosamine Pathways and Generation of Fructose-6- Phosphate
Hyperglycemia ---—=>increases intracellular levels of fructose-6-
phosphate via HM- =2 excess proteoglycans -—2> abnormal
expression of TGFB or PAI-1----> exacerbate the end-organ damage

Pancreas
Pancreatic Islets-
1-Insulitis:
* |[ntype 1 DM-
» lymphocytic infiltrate,macrophage and few polymorphs
* |n type 2 DM-

»variable degree of fibrous tissue in the islets
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2-1slet cell mass:

* Type-1- loss of pancreatic B—cells and its hyalinisation
* In type 2 DM-hyperplasia and hypertrophy of islets
3-Amyloidosis:

* type 1 DM- absent

* Type-2DM-around the capillaries of the islets causing compression
and atrophy of islet tissue
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Diabetic Nephropathy

Nephrosclerosis
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Pathogenesis in Diabetic nephropathy

-

Protein Kinase C

.

(AGEs)

Activation of Polyol Pathway and Reactive Oxygen Species (ROS) and
Advanced Glycation End-product

Hyperglycemia +——— Genetic Background
Intracellular Signaling and Glycation and Glomerular
Metabolism Oxidative stress Hyperfiltration & Hypertension

Shear Stress and
Mechanical Stretch

~N

Obesity and Adipokines

Inflammation Pathways

|

Toll-like receptors —

|

|

Transcription factors
(Nuclear factor x-B)

Circulating Inflammatory Cells

Kidney cells (endothelial, mesangial, tubular cells and podocytes)

—

Ligands for Nuclear
Receptors
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» Proinflammatory Cytokines

}

Proteinuria

Renal Infiltration of Inflammatory Cells (Monocytes and Lymphocytes)
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Chemokines and Adhesion Molecules
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Diabetic nephropathy
|

Expansion of Extracellular Matrix, Glomerulosclerosis and Interstitial Fibrosis

Sequence of Glomerular Changes

Morphologic changes similar
in Type | and Type |l

No glomerular alterations

4

Thickening of glomerular
basement membranes

!

Global mesangial widening
“diffuse mesangial sclerosis’;

|

‘Kimmelstiel-Wilson” nodules

“Noehalarglomerulosclerosis)
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PATHOPHYSIOLOGY OF DIABETIC NEPHROPATHY

The basement membranes of the glomerular
capillaries thicken and can obliterate the
blood vessels. ¥/
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Histological changes in diabetic nefropatia: basal

membrane thickening.
Dr. Carlos Azanero Inope
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Diabetic Retinopathy

(a) (b)

Pericyte

Basement
— Membrane”

Endothelial
Cell
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PATHOGENESIS

It is @ microangiopathy caused by effect of hyperglycemia on small blood
vessels leading to -
* Retinal capillary occlusion

» Retinal capillary leakage

/

OCCLUSION

1. Basement membrane--.
thickening
2. Endothelial cell - ----
damage
3. R.B.C. changes. . - .-
4. Platelet stickiness-----
Increased

Loss of pericytes

Microvascular leakage

Degeneration and loss of pericytes ——>{ Capillary wall weakening

/\

Plasma leakage microaneurysm

I

Retinal edema

l

Hard exudate Intraretinal hemorrhage

(Circinate pattern) i

www.FirstRanker.com



[’l » FirstRanker.com

j_ Firstranker's choice . )
www.FirstRanker.com www.FirstRanker.com

Microvascular occlusion

Endothelial cell damage and proliferation

Capillary basement membrane thickening

Decreased capillary blood flow

Increased plasma viscosity and perfusion
Deformation of RBC l
Increased platelets stickiness Retinal hypoxia
,], J VEGF
A-V shunt Neovascularization
IRMA and fibrovascular proliferation
Cotton wool spots /\

Rubeosis Proliferative
iridis retinopathy

Cf

PATHOGENESIS
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Sclera Choroid

Lens

Iris

Ciliary body

Fig. 1.1. A drawing of a section through the human eye
with a schematic enlargement of the retina.

Sclera
Choroid

Pigmented layer

Photoreceptors
(rods and cones)

~ —— Outer synaptic layer
Bipolar cells

Inner synaptic layer

Ganglion cells

- Ty Optic (Il) nerve axons
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Intra retinal microangiopathy (IRMA)(NPDR)
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Neovascularization

Diabetic Cardiomyopathy
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Definition of Diabetic cardiomyopathy

v Charactenzed by myocardial dilatatnon % & ki -
& hypertrophy | '

v Decrease in systolic & diastolic
function

v Independent of the coexistence of
1schemic heart disease or hypertension

v Subchimcal for long time

v Hyperglycemia pathogenetic factor

Youlgarl C, PFapadoglannk [, Tentolours M. IMabetlc cardiomyopathy: feoa thse pathophwsiolagy of the cardiae myocytes
o to current diagnosis and management strateghes. Yascular health and sk mamagement. 2000 Owt 21064 18834,

_Diabei;ic-_ hyperglycamia, hyparlipidemia, inflammatory c,ytokines- & angiotensinll

‘mﬁﬁﬁguﬁ?ﬁj&?ﬁ%ﬂ? i L R Y S
TR - TR,

s

v

Abnormal

www.FirstRanker.com



. FirstRanker.com

Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

Diabetic Neuropathy

www.FirstRanker.com



:l », FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com
[Hyperglycemia]
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