PATHOGENESIS OF TYPE ONE DIABETES 7.04 full scale for the biochem psycho








Genetic predisposition


HLA-DR3, and/or DR4


Caucasian race


the other twin has a 50% chance


the type of diabetes that is inherited is that which runs in the family











@ BIRTH the PANCREAS IS NORMAL











AUTOIMMUNE REACTION














CROSS-REACTIVITY: 


UNKNOWN viral antigen


(coxsackie virus has been implicated)








LOSS of SELF-TOLERANCE








HUMOURAL:


Antibodies (IgG)vs.


Glutamic acid Decarboxylase


(makes GABA)


Insulin


Phagrin (insulin vesicle protein) 


None are specific to beta islet cells -  !!?





1st: CELLULAR:


CD8 T-Lymphocytes


are found infiltrating the parenchyma of the pancreas during the 1st few months of diabetes (while there are still beta cells left) 


(INDUCES THE OTHER ESPONSES(








( END RESULT: ATROPHIC CHANGES (














NON-SPECIFIC:


Macrophages invade


Via T-cell mediated chemotaxis; Macrophages are responsible for destroying much of the pancreatic islets,and they in turn invite fibroblasts (with Fibroblast Growth Factor) which then  fibrose everything with collagen.








An Aside: the Islets are concentrated in the 


TAIL OF PANCREAS











!NO INSULIN!











HONEYMOON PERIOD ( until at least 80% of beta-cells are destroyed there are NO SYMPTOMS except impaired performance on glucose tolerance tests











NO UPTAKE OF GLUCOSE BY MUSCLE AND FAT!


Hence, HYPERGLYCAEMIA








Lipolysis 


Continues


uninhibited:


insulin is not there to oppose the actions of glucagon





WATER IS LOST and thus the blood volume falls

















RENAL THRESHOLD: 15 mMol/L of glucose:


Once this is reached, NO MORE GLUCOSE


 IS RESORBED AT THE DISTAL TUBULE:


Thus, glucose is excreted in the urine:– and it


 DRAGS WATER OUT OF THE CAPILLARIES WITH IT!





SWEET URINE














DEHYDRATION














POLYDIPSIA














No insulin @ hypothalamic satiety centre  means no glucose uptake and thus no signal to stop being hungry











INCREASED APPPETITE














HYPEROSMOLARITY: increased glucose concentration and decreased water to dissolve all those electrolytes leads to the sucking of water out of cells:


Eventually ( INTRACELLULAR DEHYDRATION

















CONFUSION 


AND COMA














HIGH INTRACELLULAR GLUCOSE = some gets converted to sorbitol by the enzyme aldose reductase

















REVERSIBLE 


LENS OPACITY














Death from RESPIRATORY  ARREST








Hormone-sensitive Lipase


Breaks down triglycerides into Free Fatty Acids which throng the bloodstream on their way to the liver





HYPERLIPIDEMIA














Free Fatty Acids @ Liver


Are broken down by the mitochondria into KETONE BODIES such as 


Acetoacetate


Beta-Hydroxybutyrate


Acetone ( ! Smelly! )








CHARACTERISTIC HALITOSIS














THERE IS NO INSULIN to  switch the metabolism of fatty acids back to triglyceride synthesis; thus ketone production persists until


KETOACIDOSIS OCCURS








  (Detectable signs and symptoms(


	





Ketones dissociate, producing H+ ions: thus the pH DROPS





H+ ions then bind to Bicarbonate


Thus producing Carbonic Acid (CO2)


…and depleting bicarbonate, 


THUS ( MORE ACIDIC!


( THIS CAN BE EXHALED to decrease the acidity of the blood


…which is indeed what happens.

















KUSSMAUL BREATHING








@ KIDNEY:


Reduced excretion of bicarbonate


Increased excretion of amino acids


Increased excretion of H+ scavenging ammonia


Increased neogenesis of bicarbonate by tubule cells


THUS pH SLOWLY CLIMBS BACK TO NORMAL

















IMMUNE EFFECTS:


Reduced adhesion, chemotaxis, phagocytosis, and T-cell maturation:





PLUS reduced HEALING due to dysfunctional supply of nutrients





PLUS increased glucose and ketone concentration makes the blood an excellent MEDIUM FOR CULTURING BACTERIA








PROTEOLYSIS takes place because the tissues are convinced that there is not enough glucose;


THEREFORE important muscle proteins are degraded, and eventually this leads to weakness of respiratory muscles; in combination with increased  ketoacidotic resp. drive, this leads to











MICROVASCULAR EFFECTS


Glycation of amino acid ends of proteins in blood vessel lumen ( Hyaline Sclerosis (thickening of basement membranes)





PLUS: increased synthesis of diacylglycerol from excess glucose activates Protein Kinase C:


And PKC activates transcription of 


Vasc. Endothel. Growth factor,


Transforming growth factor Alpha, and others ( THUS:


Increase in THICKNESS and THROMBOGENICITY of vascular endothelium ( OBSTRUCTION








TISSUE ISCHAEMIA








PERIPHERAL


NEUROPATHY








Thus,


 ULCERS








Thus, CHRONIC INFECTIONS








MACROVASCULAR DISEASE 


due to increased thrombogenicity and irregularity of endothelial surface, combined with diabetic hyperlipidaemia, microvascular changes result in macrovascular ATHEROMA








HEART DISEASE and


PERIPHERAL VASCULAR DISEASE








@ renal tubules, 


the capillaries undergo the same


 changes: therefore filtration is poor and protein escapes into the urine








First, MICROALBUMINURIA;


Then OVERT PROTEINURIA








UTIs











