
 

Types of Diabetes 
Mellitus  

Primary Causes 

Type 1 Diabetes 
Mellitus  

Autoimmune 
Disorder; ab against B 

cells 

Type 2 Diabetes 
Mellitus  

Insulin Resistance  

Latent Diabetes 
Mellitus  

Glucose Intolerence  

Gestational Diabetes 
Mellitus  

Hyperglyceamia 
during Pregnancy  

Secondary Causes  

Destructive Diseases 

Chronic Pancreatitis Heamochromatosis  Total Pancreactomy 

Endocrinopathies 

Disorders in any of 5 
Diabetogenic 

Hormones 

Drug-induced 
Diabetes Mellitus  

Diuretics, BEta 
Blockers, 

Antidepressants 

Diabetes Mellitus 



Comparison Between Primary Types of Diabetes Mellitus 

Types of Diabetes Mellitus 
Type1 Insulin Dependent Diabetes 

Mellitus 

Type2 Insulin Independent Diabetes 

Mellitus 

Pathogenesis 

 Autoimmune disease which maybe 

associated with viral infection  

o Coxsackievirus B 

o Mumps  

 Antibodies against Beta Cells at the 

Islets of Langerhans  

 Reduced Insulin sensitivity or Insulin 

resistance  

Insulin Replacement Therapy 

Always indicated  Only indicated if  

 History of severe emergency incident  

o Diabetic Ketoacidosis  

 Irresponsive towards Oral 

Hypoglyceamic agents  

Onset of Disease <20 years old  >40 years old  

Physical Appearance Skinny  Obese  

Associated HLA 
 HLA DR3 

 HLA DR4 

Absent  

Glucose Intolerence  Severe   Mild  

Complications 

Diabetic Ketoacidosis  Common   Rare 

Hyperosmolar Non-

ketotic Coma 

 Rare  Common  

Plasma Insulin Level  Low   Normal or high  

 

 

 

 

 

 



Pathogenesis 

Diabetes Mellitus Type 1 Diabetes Mellitus Type 2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Genetic Predisposition  

 HLA-linked genes  

o HLA-DR3 

o HLA-DR4 

 Other genetic loci  

Environmental Factors  

 Viral Infections 

(Molecular Mimicry) 

o Congenital Rubella  

o CMV  

 Damage to beta cells  

Immune response against 

 Normal Beta cells  

 Altered Beta cells  

Autoimmunity 

Beta cells destruction 

Reduction in 

Insulin release 

Diabetes Mellitus 

Type 1 

Genetic Factors  Environmental Factors 

Obesity/ Diet 

↑Resistin release from 

the Adipocytes 

Defects in Insulin 

receptors 

Insulin Resistance 

Compensatory Beta 

cells Hyperplasia 

Beta cells Failure 

(early) 

Beta cells Failure     

(late) 

↑plasma 

Insulin level 

Plasma 

Insulin level 

starts to 

normalize 

↓plasma 

Insulin level 

Normoglyceamia  

Impaired 

Glucose 

Tolerance (IGT) 

Full-blown 

Diabetes 

Mellitus type 2 



Pathophysiology of Classical Diabetic Symptoms  

a. Polyuria and Polydypsia  

i. Glucose is osmotically active ingredients, it tends to pull water along side it as it travels across the blood  

ii. Increase level of Glucose in the blood tend to pull the water from the tissue in to the blood  

1. As in return, increase level of water in the blood will instantly increase the rate of Glomerular Filtration  

2. This will lead to increase in Diuresis  

iii. It is also due to the fact the, increase level of Glucose in the blood makes the SGLT at the Proximal tubule reaches its 

Glucose Threshold making it unable to reabsorp the Glucose from the tubule back into the circulation  

1. Trapping of Glucose in the tubule will osmotically pull the water from the tissue into the kidney tubule leading 

to Osmotic Diuresis  

iv. Increase in diuresis or Polyuria will lead to excessive loss of water and electrolytes. Patient will be presented as 

Dehydrated and as a part of compensatory mechanism, thirst center stimulated and the pateint will excessively feel 

thirstly all the time (Polydypsia) 

b. Weight loss  

i. Due to the impaired utilization of Glucose, body tends to compensate by furthering increase the level of Glucose in 

the blood in the hope to improve Glucose utilization (in fact, the Glucose remain unutilized due to Insulin 

impairment), the body increase Gluconeogenesis  

1. In order to supply amino acid and fatty acid to this pathway, Lipolysis and Proteolysis will take part 

a. Consequently the patient will lose considerable loss of weight  

ii. Due to massive loss of Glucose in the urine, the Glucose tends to pull the fat and the protein from the tissue into the 

urine and remove from the body. This will further promote loss of weight  

c. Polyphagia  

i. Since the body couldn’t utilize the excessive Glucose in the blood due to either Insulin deficiency or Insulin resistance, 

patient tend to fell hungry all the time  

ii. This is due to the constant stimulation of Hunger center and inactivation of Satiety center in order to promote more 

uptake of food in the hope to further increase the level of energy sources in the body   

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Complications 
of Diabetes 

Mellitus  

Acute 
Complications 

Diabetic 
Ketoacidosis  

Hyperosmolar 
Non-Ketotic 

Coma  
Hyperglyceamia 

Chronic 
Complications 

Kidneys  

Glomerular 
Microangiopathy 

Kidney 
Infections 

Glycogen 
Nephrosis  

Eyes 

Cataracts  Glaucoma Retinopathy 

Cardiovascular  

Microangiopathy  Macroangiopathy 

Miscellaneous 

Increase 
Susceptibility 
to Infections 

Complications of Diabetes Mellitus  



Acute Comlications of Diabetes Mellitus 

Complications Diabetic Ketoacidosis (DKA) 

Hyperglyceamic Hyperosmolar 

State (HHS)/ Hyperosmolar Non-

Ketotic Coma (HNC) 

Hypoglyceamia 

Clinical Features 

 Metabolic acidosis 

 Severe dehydration  

 Polyuria  

 Cerebral impairment  

 Hyperventilation  

 Comatose  

** common in DM type 1 

 Severe dehydration 

 Cerebral impairment  

 Comatose  

 Polyuria 

**common in DM type2, elderly 

>60y/o   

 

 Autonomic Symptoms  

o Adrenergic stimulations  

 Palpitation  

 Tremor  

 Anxiety  

o Cholinergic stimulations  

 Sweating  

 Hunger 

 Paraesthesia  

 Neuroglycopenic  

o Confusion  

o Fatigue  

o Seizure  

o Loss of conciousness  

o If prolong and severe – death  

Initial Laboratory 

Values 

 Hyperglyceamia  

 Hyponatreamia (↓Na+)  

 Hyperkaleamia (↑K+) 

 Acidosis (↓pH) 

 Ketosis (↑Keton bodies) 

 ↑serum Osmolality  

 ↑serum Creatinine level  

 ↑Anion Gap (>20mmol/L) 

 ABG  

o ↑H+ 

o ↓Pa CO2  respiratory 

compensation 

o Normal Pa O2 

o ↓HCO3
-  

 Hyperglyceamia 

 Hyper/hypokaleamia 

 Hypernatreamia (↑Na+) 

 Severe Ureamia  

 Severely increased in serum 

Creatinine  

 Severely increased plasma 

Osmolality  

 ↓Anion Gap (<20mmol/L) 

 ABG  

o Normal H+ 

o Normal Pa CO2 

o Normal Pa O2 

o Normal HCO3
-  

Reduce plasma Glucose level <2.4-

2.8 mmol/L  

 

Whipple Triads 

1. Symptoms of Hypoglyceamia  

2. Low serum Glucose level  

3. Symptom relieve after elevating 

plasma Glucose level  



 

 



Mechanisms of Chronic Complications of Diabetes Mellitus 

Increased AGE Increased Sorbitol Pathway Activation of Protein Kinase C Oxidative Stress 

 ↑intracellular level of 

Glucose will lead to 

formation of Advanced 

Glycosylated End-products 

via non-enzymatic 

glucosylation of intra/ extra 

cellular proteins  

 At first, the glycosylation of 

reversible, by which the 

glucose and protein like 

glycogen interacts to form 

an reversible products 

called the Amadori product  

 But when glycosylation 

remains, it will form an 

irreversible products which 

are called the AGE  

 AGE has shown to  

o Accelerate 

Arterosclerosis 

o Promote glomerular 

dysfunction  

o Promote endothelial 

dysfunction  

 Persistent increase in 

intracellular Glucose level 

has shifted the Glucose 

metabolism from 

phosphorylation and  

Glycolisis towards Sorbitol 

pathway  

 Sorbitol pathway 

metabolizes Glucose by 

using Aldose Reductase  

 Increase in Sorbital level 

intracellularly will lead to  

o Increase formation of 

oxidative stress  

o Alter cellular redox 

action  

o Increase cellular 

osmolality  

 Prolonged state of 

Hyperglyceamia will lead to 

increase in the production 

of Diacylglycerol (DAG) 

 DAG will directly activate 

Protein Kinase C 

 Increase in the activity of 

PKC will lead to  

o Increase production of 

Proangiogenic 

substances like VGEF  

 Leads to 

neovascularization in 

retina  

o Increased activity of 

Vasoconstrictor and 

reduced activity of 

Vasodilator  

o Increase in the 

production of 

Procoagulant 

substances  

 Leads to vascular 

occlusive episodes  

 Persistent state of 

Hyperglyceamia will lead to 

fomation of Reactive 

Oxygen Species  

 It will also deplete the level 

of antioxidant like 

Glutathione  

 

 

 


