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UNIT-I 

GYCOGEN STORAGE DISEASE 

Introduction 

 

 Glycogen storage disease (GSD) relates to a set of metabolic disorder occurs due to 

the defective glycogenesis or glycogenolysis. 

 Classification of glycogen storage diseases are according to the type of enzymatic 

deficiency. It is also classified on the basis of kind of primary organs involved. GSDs 

are usually diagnosed in infants or early childhood. 

 Enzymes associated with GSDs are involved in the regulation of glycogen metabolism. 

It is observed that there is phenotypic variation is observed when specific enzyme is 

altered by mutation. 

 Such diseases concern primarily the liver, skeletal muscle, heart and sometimes the 

central nervous system and the kidneys. 

 These distinctive diseases are relatively diverse in age of onset of symptoms, 

morbidity and mortality. 

 A person with a GSD has a deficiency of one of the enzymes responsible for synthesis 

or degradation of glycogen in the body. It results in to abnormal concentration of 

glycogen in the tissue or imperfectly formed glycogen. 

 In Glycogen storage diseases, human body is  not able to make  enough glucose, or not 

able  to use glucose as a source of energy. Diagnosis of GSDs depends on an  

individual's symptoms. 

 Glycogen storage diseases are genetic disorders. They are caused due to mutation in 

the genes related to glycogen metabolism. 

 General diagnosis: It is detected in infancy or early childhood. In severe case it is 

immediately identified while milder types may not be identified or unnoticed for 

several years. General characteristic symptoms include hypoglycaemia, hepatomegaly 

(enlarged liver), growth retardation, and irregular blood biochemistry. A more specific 

diagnosis can be done by analysing concentration of glycogen in a biopsy sample or by 

assaying the sample for enzyme activity. Genetic diagnostic techniques are also 

available. 

 In this chapter, we will learn GSDs associated with Glycogen Degradation. 

 

Overview of Glycogen degradation 

 

 Glycogen phosphorylase catalyzes phosphorolytic cleavage. It occurs at the non 

reducing terminal of glycogen chains. 

 Debranching enzyme separates the branch and transfers it to the main chain. It also 

releases the residue at α 1-6 branch as free glucose. 



 Phosphoglucomutase converts glucose 1-phosphate into glucose 6-phosphate. 

Glucose -6- phosphate can enter in to glycolysis. In endoplasmic reticulum of liver, 

Glucose 6 phosphate can be changed in to free glucose by glucose 6-phosphatase. Free 

glucose is release in to blood. 

 

Diseases Associated with Glycogen Degradation 

 Glycogen Storage Disease Type I (von Gierke’s Disease, Hepatorenal Glycogenosis) 

 Glycogen Storage Disease Type II (Pompe Disease) 

 Glycogen Storage Disease Type III (Cori Disease, Forbes Disease, Limit Dextrinosis,Debranching Enzyme Disease) 

 Glycogen Storage Disease V (McArdle Disease) 

 Glycogen Storage Disease Type VI (Hers disease) 

 Glycogen Storage Disease Type X 

Glycogen Storage Disease Type I (von Gierke’s Disease, Hepatorenal Glycogenosis)  

 

 It is also known as von Gierke’s disease; Hepatorenal Glycogenosis; Type I Glycogenosis; 

Glucose-6-Phosphatase Deficiency Glycogen Storage Disease. 

 General symptoms: enlarged liver (hepatomegaly) and hypoglycemia (low blood 

glucose) 

 Subtypes: It is observed as an autosomal recessive disease. It is of three subtypes. 

 

 

SUBTYPES OF GLYCOGEN STORAGE DISEASE 

TYPE-I 

 TYPE Ia TYPE Ib TYPE Ic 

 

 

 

Deficient enzyme 

glucose-6- phosphatase 

Function: In endoplasmic 

reticulum of liver, Glucose 6 

phosphate can be changed in 

to free glucose by glucose 6-

phosphatase 

glucose-6-phosphatase 

transporter 

Function: This enzyme 

assist in transporting 

glucose-6-phosphatase 

enzyme from one point 

to another 

 

 

Phosphatase 

transporter 

Chromosomal 

location of 

mutated genes 

 

Chromosome 17q21 

 

Chromosome 11q23 

 

11q23-24.2 

 

Diagnosis 

 Genetic studies 

 Measurement of size of liver and kidneys 

 Haematology studies like blood glucose, cholesterol, 

triglycerides, lactate, and uric acid, 



 

 

Treatment 

 Glucose solution intravenously or regular oral raw cornstarch at 

the interval of 3-6 hour. 

 Liver transplantation/ renal transplantation 

 Promising results are observed in animal model using gene 

therapy. In future it may be useful in human treatment. 

 

 

Glycogen Storage Disease Type II (Pompe Disease) 

 

 It is also known as Pompe diseases; Type 2 Glycogenosis. 

It occurs due to deficiency in lysosomal-1, 4-glucosidase. It is also known as acid maltase. 

Lysosome carryout digestion of cellular components along with the digestion of glycogen, 

maltose and other oligosaccharides. Due to deficiency of acid maltase there will be 

increase of undigested glycogen in lysosome. It affects the functioning of lysosome. 

Lysosomes are found in almost all types of tissues. This will affect the functioning of 

all major organs, particularly cardiac tissue. 

 

 There are two forms of Type 2 GSDs 

 

 Infant form: It is fatal. Generally death occurs due to heart failure. 

 Adult form: Not always fatal. Respiratory failure leads to the death of patient. 

 

 Diagnosis: (infant form): Large size of heart, cyanosis 

 

Diseases Name Cause Characteristics 

TYPE II 
Pompe’s 

diseases 

Deficiency of 

acid 

maltase 

lethal , Heart failure, glycogen buildup in the 

lysosomes 

 

Glycogen Storage Disease Type III (Cori Disease) 

 It is also known as Debrancher Deficiency; Cori Disease; Forbes Disease; Limit 

Dextrinosis 

 It occurs due to deficiency of glycogen debranching enzyme (GDE) activity 

 Glycogen debranching enzyme helps in the removal of branches in the chain of 

glycogen. Deficiency of Glycogen debranching enzyme results in to the partial 

breakdown of the glycogen. It produces glycogen with short outer chains. Such 



partially digested glycogen accumulated in organ tissues. It causes damage to tissues 

of liver and muscles. 

 General symptoms: enlarged liver (hepatomegaly) and hypoglycemia (low blood 

glucose), hypotonia, small stature 

 It is observed as an autosomal recessive disease. Debranching enzyme is synthesized 

by the gene amylo-1,6-glucosidase, 4-alpha-glucoanotransferase gene (AGL) gene. 

 Subtypes: It is of two subtypes. 

 Glycogen Storage Disease type IIIa and 

 Glycogen Storage Disease type IIIb 

SUBTYPES OF GLYCOGEN STORAGE DISEASE 

TYPE III 

 
TYPE 

IIIa 

TYPE 

IIIb 

Deficient 

enzyme 

Glycogen debranching enzyme 

deficiency in liver and muscles 

Glycogen debranching enzyme 

deficiency only in the liver 

 

 

Diagnosis 

 Genetic studies 

 Measurement of size of liver and kidneys 

 Finding abnormal glycogen i.e. limit dextrins 

 Quantitative analysis of debranching enzyme 

Treatment 
 Dietary treatment 

 Liver transplantation in type IIIb form 

 

Glycogen Storage Disease V (McArdle Disease) 

 It is also known as McArdle diseases; Type 5 Glycogenosis; Myophosphorylase 

deficiency, 

 It occurs due to deficiency in muscle glycogen phosphorylase. 

 It is also known as myopathic glycogen storage disease since it affects mainly muscle 

tissue. Glycogen phosphorylase is also found in the hepatic tissue. 

 Glycogen is broken-down in to Glucose-1-Phosphate (G1P) by Glycogen 

Phosphorylase. It is carried out by phosphorolysis reaction. Glycogen phosphorylase 

will act repeatedly on non- reducing ends of a glycogen chain. Glycogen phosphorylase 

can act continuously until it reaches 4 glucose away from α 1-6 branch point. 

 General symptom: muscle pain, muscle cramps, tenderness in masticatory muscles and 

exercise intolerance 

 Forms of disease: 

 



 Rapidly fatal neonatal form 

 Mild form with congenital myopathy 

 Benign classic form with myalgia and dark colored urine. 

 

GLYCOGEN STORAGE DISEASE TYPE V 

Deficient 

enzyme 
Muscle glycogen phosphorylase 

Chromosomal 

location 
11q13 

 

Diagnosis 

 Genetic studies 

 Quantitative analysis of glycogen phosphorylase in muscles. 

 

Treatment 

 Avoid exercise 

 High protein diet with vitamin B6 for damaged muscles. 

 Gene therapy may be possible in future. 

 

 

Glycogen Storage Disease Type VI (Hers disease) 

 It is also known as Hers disease; Type 6 Glycogenosis. 

 It occurs due to deficiency in liver glycogen phosphorylase. 

 Glycogen is broken-down in to Glucose-1-Phosphate (G1P) by Glycogen 

Phosphorylase. It is carried out by phosphorolysis reaction. 

 General symptom: enlarged liver (hepatomegaly) and hypoglycemia (low blood glucose) 

 

GLYCOGEN STORAGE DISEASE TYPE VI 

Deficient 

enzyme 
Liver glycogen phosphorylase E 

Chromosomal 

location 
14q21-q22 

 

Diagnosis 

 Genetic studies 

 Quantitative analysis of glycogen phosphorylase in liver cells. 

 Microscopic studies of liver tissue. 

Treatment 
 Dietary treatment 

 Gene therapy may be possible in future. 



Glycogen Storage Disease Type X 

 

 It is observed due to deficiency of cyclic 3’,5’ AMP-dependent kinase (PKA) 

 It is an autosomal recessive disorder. 

 This disease directly does not relate to the glycogen degradation. Infect It affects the 

regulation of glycogenolysis. 

 Gene of the cyclic 3’,5’ AMP-dependent kinase is located on chromosome 17q23-24. 

 During regulation of glycogenolysis, Cyclic AMP acts as a  second messenger.  The  

cAMP binds to cAMP-dependent protein kinase (PKA).  

 The active protein kinase A phosphorylates phosphorylase kinase. Phosphorylated 

phosphorylase kinase is active form of phosphorylase kinase. 

  It phosphorylates serine residue in phosphorylase b, which converts it into 

phosphorylase a, that is a more active form. Glycogen is broken-down in to Glucose-1- 

Phosphate (G1P) by Glycogen Phosphorylase. 

 Symptom: asymptomatic hepatomegaly 

 Glucagon or adrenalin does not stimulate the glycogenolysis. 

 Diagnosis:  Microscopic studies  of liver biopsy, enzyme analysis and DNA based 

genetic testing. 

GALACTOSEMIA 

 

 Galactosemia is a condition in which the body is unable to use the simple sugar galactose 

which is mostly in milk. 

 The exact name for this gene is Classical Galactosemia. 

 The protein that is coded for by this gene is called GALT (galactose-1-phosphate 

uridylyltransferase). 

 

Causes 

Galactosemia is an inherited disorder. This means it is passed down through families. If both 

parents carry a nonworking copy of the gene that can cause galactosemia, each of their children 

has a 25% (1 in 4) chance of being affected with it. 

There are 3 forms of the disease: 

 Galactose-1 phosphate uridyl transferase (GALT) deficiency: Classic galactosemia, the 

             most common and most severe form 



 Deficiency of galactose kinase (GALK) 

 Deficiency of galactose-6-phosphate epimerase (GALE) 

People with galactosemia are unable to fully break down the simple sugar galactose. Galactose 

makes up one half of lactose, the sugar found in milk. 

If an infant with galactosemia is given milk, substances made from galactose build up in the 

infant's system. These substances damage the liver, brain, kidneys, and eyes. 

People with galactosemia cannot tolerate any form of milk (human or animal). They must be 

careful about eating other foods containing galactose. 

Symptoms 

 Convulsions 

 Irritability 

 Lethargy 

 Poor feeding -- baby refuses to eat formula containing milk 

 Poor weight gain 

 Yellow skin and whites of the eyes (jaundice) 

 Vomiting 

Inheritance 

 Galactosemia is an autosomal recessive trait. 

 

 This disorder won’t affect lifestyle that much; it’s only the avoidance of milk products    

     that has influence on one’s life. 

 

 Medical research for Galactosemia including cure, prevention, diagnostic, and basic  

     research. Medical treatments are quickly being found and galactosemia patients can look 

     forward to a brighter future. 

 

Tests to check for galactosemia include: 

 Blood culture for bacterial infection (E coli sepsis) 

 Enzyme activity in the red blood cells 

 Ketones in the urine 

https://medlineplus.gov/ency/article/003200.htm
https://medlineplus.gov/ency/article/003214.htm
https://medlineplus.gov/ency/article/003088.htm
https://medlineplus.gov/ency/article/003744.htm
https://medlineplus.gov/ency/article/002353.htm
https://medlineplus.gov/ency/article/003585.htm


 Prenatal diagnosis by directly measuring the enzyme galactose-1-phosphate uridyl 

transferase 

Test results may show: 

 Amino acids in the urine or blood plasma 

 Enlarged liver 

 Fluid in the abdomen 

 Low blood sugar 

 

Treatment 

People with this condition must avoid all milk, products that contain milk (including dry milk), 

and other foods that contain galactose, for life.  

FRUCTOSURIA 

 Essential fructosuria, caused by a deficiency of the enzyme , hepatic fructokinase 

 fructosuria is a clinically benign condition characterized by the incomplete metabolism 

of fructose in the liver, leading to its excretion in urine.  

 Fructokinase (sometimes called ketohexokinase) is the first enzyme involved in the 

degradation of fructose to fructose-1-phosphate in the liver.  

 This defective degradation does not cause any clinical symptoms, fructose is either 

excreted unchanged in the urine or metabolized to fructose-6-phosphate by alternate 

pathways in the body, most commonly by hexokinase in adipose tissue and muscle. 

Cause 

 Essential fructosuria is a genetic condition that is inherited in an autosomal recessive 

manner. 

  Mutations in the KHK gene, located on chromosome 2p23.3-23.2 are responsible.  

 The incidence of essential fructosuria has been estimated at 1:130,000. 

  The actual incidence is likely higher, because those affected are asymptomatic. 

Diagnosis 

 A diagnosis of essential fructosuria is typically made after a positive routine test for 

reducing sugars in the urine.  

https://medlineplus.gov/ency/article/003636.htm
https://medlineplus.gov/ency/article/003636.htm
https://medlineplus.gov/ency/article/003366.htm
https://medlineplus.gov/ency/article/003275.htm
https://medlineplus.gov/ency/article/000286.htm
https://medlineplus.gov/ency/article/000386.htm
https://en.wikipedia.org/wiki/Hepatic_fructokinase
https://en.wikipedia.org/wiki/Benign
https://en.wikipedia.org/wiki/Fructose
https://en.wikipedia.org/wiki/Hexokinase


 An additional test with glucose oxidase must also be carried out (with a negative result 

indicating essential fructosuria) as a positive test for reducing sugars is most often a result 

of glucosuria secondary to diabetes mellitus.  

 The excretion of fructose in the urine is not constant, it depends largely on dietary intake. 

Treatment 

 No treatment is indicated for essential fructosuria, while the degree of fructosuria 

depends on the dietary fructose intake, it does not have any clinical manifestations. 

  The amount of fructose routinely lost in urine is quite small. 

FRUCTOSE INTOLERANCE 

 Fructose intolerance is also known as hereditary fructose intolerance, fructosemia, 

fructose aldolase B deficiency. 

 It is an inbron error of fructose metabolism caused by a deficiency of the enzyme 

aldolase B 

  Individual affected with HFI are asymptomatic until they ingest fructose, sucrose, or 

sorbitol. 

  If the fructose is ingested, the enzymatic block at aldolase B cause an accumulation of 

fructose-1-phosphate which, overtime result in the death of liver cells 

  This accumulation has downstream effect on gluconeogenesis & regeneration of 

adenosine triphosphate (ATP) 

Symptoms 

  Abdominal cramps 

 Diarrhea or constipation 

 Increased intestinal sounds 

  Irritable bowel syndrome 

 Gas production 

  Reflux (acid taste in mouth) 

  Nausea or vomiting 

  Poor feeding 



 Yellow skin or whites of the eyes 

Diagnosis 

  The only definitive way to ascertain if one is suffering from HFI is to have one of two 

test. 

  An enzymatic assay to determine aldolase activity. 

 The aldolase is obtained from patient liver tissue in an invasive surgical procedure called 

liver biopsy. 

  A fructose tolerance test, fructose is injectedintrovenously under controlled condition 

where acute glucose, fructose & phosphate levels are monitered. 

 And hydrogen breathe test it is a method currently used to diagnosis following ingestion 

of fructose, the hydrogen concentration of the patients breathe is measured at various 

time intervals. 

Treatment 

 Avoiding fructose, sucrose or sorbitol from diet to avoid foods like honey, palm or 

coconut sugar, high fructose corn syrup etc. 

  Treatment with dietary supplements of xylose isomerase may reduce the sympotoms of 

FI 

 Xylose isomerase acts to convert fructose sugar to glucose. 

GLUCOSE HOMEOSTASIS 

 The process of maintaining blood glucose at a steady-state level is called “glucose 

homeostasis” . 

 This is accomplished by the finely hormone regulation of peripheral glucose uptake, 

hepatic glucose production, and glucose uptake during carbohydrates ingestion. 

Importance of blood Glucose Homeostasis 

 Glucose is an obligate metabolic fuel for many tissues(RBC) and organs(Brain and 

Kidney). 

 Severe hypoglycemia can cause seizures, loss of consciousness, and death 

 Chronic hyperglycemia leads to ; Diabetes mellitus 



 Gylcation of protein that results in neuropathy, retinopathy and nephropathy 

REGULATION OF BLOOD GLUCOSE 

 Blood sugar regulation is the process by which the levels of blood sugar, primarily 

glucose, are maintained by the body within a narrow range. This tight regulation is 

referred to as glucose homeostasis. 

 The plasma glucose level depends on the balance between glucose entering and 

leaving the extracellular fluid 

 

Mechanism 

  Blood sugar levels are regulated by negative feedback in order to keep the body in 

balance. The levels of glucose in the blood are monitored by many tissues, but the 

cells in the pancreatic islets are among the most well understood and important. 

 Factors which cause entry of  glucose into blood 

  Absorption from intestines 

 Glycogenolysis 

  Gluconeogenesis 

 Hyperglycemic hormones 

 

Factors leading to depletion of glucose in blood 

  Utilization by tissues for energy 

 Glycogen synthesis 

 Conversion of glucose into fat 

  Hypoglycemic hormone 

 

HORMONAL REGULATION 

 

 Hyperglycemic Hormones 

 Glucagon 

  Cortisol 

 Epinephrine 

  Growth hormone 

 Hypoglycemic Hormones 

 Insulin 



  
 

 

Glucagon 

 

 If the blood glucose level falls to dangerously low levels (as during very heavy 

exercise or lack of food for extended periods),  

 the alpha cells of the pancreas release glucagon, a hormone which travels through 

the blood to the liver,  

 where it binds to glucagon receptors on the surface of liver cells and stimulates 

them to break down glycogen stored inside the cells into glucose (this process is 

called glycogenolysis).  

 The cells release the glucose into the bloodstream, increasing blood sugar levels. 

Hypoglycemia, the state of having low blood sugar, is treated by restoring the blood 

glucose level to normal by the ingestion or administration of dextrose or 

carbohydrate foods. 

 It is often self-diagnosed and self-medicated orally by the ingestion of balanced 

meals. In more severe circumstances, it is treated by injection or infusion of 

glucagon. 

 

Insulin 

 When levels of blood sugar rise, whether as a result of glycogen conversion, or 

from digestion of a meal, a different hormone is released from beta cells found in 

the islets of Langerhans in the pancreas.  

 This hormone, insulin, causes the liver to convert more glucose into glycogen (this 

process is called glycogenesis), and to force about 2/3 of body cells (primarily 

muscle and fat tissue cells) to take up glucose from the blood through the GLUT4 

transporter, thus decreasing blood sugar.  



 When insulin binds to the receptors on the cell surface, vesicles containing the 

GLUT4 transporters come to the plasma membrane and fuse together by the process 

of endocytosis, thus enabling a facilitated diffusion of glucose into the cell.  

 As soon as the glucose enters the cell, it is phosphorylated into Glucose-6-

Phosphate in order to preserve the concentration gradient so glucose will continue 

to enter the cell. 

  Insulin also provides signals to several other body systems, and is the chief 

regulator of metabolic control in humans. 

 Glucose is the only tissues such as nutrient that is utilized for energy by many  

Muscles 

 Can convert glucose to glycogen. 

 Can convert glucose to pyruvate through glycolysis – further metabolized to 

lactate or transaminated to alanine or channeled into the TCA cycle. 

 In the fasting state, can utilize FA for fuel and mobilize amino acids by 

proteolysis for transport to the liver for gluconeogenesis. 

 Can break down glycogen 

 But cannot liberate free glucose into the circulation. 

Adipose Tissue 

 Can store glucose by conversion to fatty acids and combine these with VLDL to 

make triglycerides.   

 In the fasting state can use fatty acids for fuel by beta oxidation. 

 Converts glucose to CO2 and H2O. 

Brain 

 Can use ketones during starvation. 

  Is not capable of gluconeogenesis. 

  Has no glycogen stores. 

  Brain is the major glucose consumer 

  Consumes 120 to 150 g of glucose per day 

  Glucose is virtually the sole fuel for brain. 

 Brain does not have any fuel stores like glycogen. 

 Can’t metabolize fatty acids as fuel 

  Requires oxygen always to burn its glucose 

 Cannot live on anaerobic pathways 

  One of most fastidious and voracious of all organs 

  Oxygen and glucose supply cannot be interrupted 

 



  
 

GLUCOSURIA 

 Glucosuria is the loss of glucose in urine. 

 Normally, glucose does not appear in urine. When glucose level rises above 180 

mg/dL in blood,Glucose appears in urine. 

 Increased renal threshold level for glucose. 

 

Causes of glycosuria 

 Glycosuria with hyperglycaemia-diabetes, acromegaly, cushing’s disease, 

hyperthyroidism, drugs like corticosteroids. 

 

Symtoms 

 feel extremely thirsty or dehydrated 

 feel extremely hungry 

 urinate more than usual 

 urinate accidentally 

 

Renal Glycosuria Dysfunction 

 Rare metabolic disorder; 

  Excretion of glucose in the urine in the presence of normal plasmaglucose levels. 



 Inherited form: involves a reduction in the glucose transportmaximum (the 

maximum rate at which glucose can be resorbed)and subsequent escape of 

glucose in the urine. 

 Acquired form: occurs primarily in advanced chronic kidney disease. 

 

Diagnosis 

 Glycosuria can be diagnosed in a number of ways, but urinalysis is the most 

common approach. 

 the amount of glucose in your urine is higher than 180 milligrams per deciliter 

(mg/dL) in a single day. 

 

Treatment 

 Glycosuria isn’t a cause for concern on its own. No treatment is needed if there 

isn’t an underlying condition that’s causing you to pass high amounts of glucose 

in your urine. 

 Getting at least 30 minutes of physical activity every day. 

 Developing a diet plan that provides you with enough nutrients while also 

decreasing sugar or fats intake. This may mean eating more whole grains, 

vegetables, and fruits. 

 Taking medications to help your body use insulin more effectively. These can 

include metformin (Glumetza), which allows your body to respond better to 

insulin, or sulfonylureas (Glyburid), which helps your body make more insulin. 

 Keeping track of your blood sugar levels so that you can better understand how 

your body reacts to certain foods, activities, or therapies. 

 

HYPOGLYCEMIA 

 Hypoglycemia is a clinical syndrome with diverse causes in which low plasma glucose 

concentrations lead to symptoms and signs, and there is resolution of the symptoms/signs 

when the plasma glucose concentration is raised. 

 In patients with Diabetes, hypoglycemia is defined as : All episodes of an abnormally low 

plasma glucose concentration (with or without symptoms) that expose the individual to 

harm. 

 The diagnosis of hypoglycemia is not based on an absolute blood glucose level; it 

requires fulfillment of the Whipple triad. 

 



Whipple triad. 

 Normal :70-99mg/dL , PP: 140mg/dL  

 Plasma glucose is normally maintained at 3.6-5.8mmol/L  

 Cognitive deteriorates at levels 2.5mmol/L 

 Symptoms are uncommon >2.5mmol/L 

Diabetic patients  

Causes of hypoglycemia in diabetic patients 

Insulin-

related 

Insulin excess 

 Accidental overdose of insulin or noninsulin drugs 

(e.g., sulfonylureas, meglitinides) 

 Wrongly timed medication 

 Drug interactions 

 Factitious disorder 

 Reactive hypoglycemia 

Increased sensitivity to insulin 

 Weight loss 

 Increase in activity/exercise 

Decreased insulin clearance 

 Renal failure 

Glucose-

related 

 Fasting/missed meals  

 Chronic alcohol use  

 Exercise  

Acute illness  Sepsis 

 Trauma 

 Burns 

 Organ failure 

 

Nondiabetic patients  

Causes of hypoglycemia in nondiabetic patients 

Critical illness  Hepatic disease  

 Renal failure 

https://www.amboss.com/us/knowledge/Insulin#xid=Gm0BSg&anker=Z22bb3029af932ca3214f211adb89e9e3
https://www.amboss.com/us/knowledge/Insulin#xid=Gm0BSg&anker=Z22bb3029af932ca3214f211adb89e9e3
https://www.amboss.com/us/knowledge/Insulin#xid=Gm0BSg&anker=Z22bb3029af932ca3214f211adb89e9e3
https://www.amboss.com/us/knowledge/Antidiabetic_drugs#xid=7m04Sg&anker=Zcc15226d10dff1f2e5311b3ca65d028d
https://www.amboss.com/us/knowledge/Antidiabetic_drugs#xid=7m04Sg&anker=Zae41957d7df3671833223289cd8913d3
https://www.amboss.com/us/knowledge/Somatic_symptom_and_related_disorders#xid=MP0M2T&anker=Za429ee6281b4bad77a94b44df89f4036
https://www.amboss.com/us/knowledge/Insulin#xid=Gm0BSg&anker=Z22bb3029af932ca3214f211adb89e9e3
https://www.amboss.com/us/knowledge/Insulin#xid=Gm0BSg&anker=Z22bb3029af932ca3214f211adb89e9e3
https://www.amboss.com/us/knowledge/Sepsis#xid=xm0E3g&anker=Zb3de189fac0d57eac5b7798e127a5e19
https://www.amboss.com/us/knowledge/Burns#xid=Jh0sUf&anker=Z15cc8b2f826f698033d18de14873b275


Causes of hypoglycemia in nondiabetic patients 

 Heart failure 

 Malnutrition 

 Sepsis 

 Trauma 

 Burns 

Drugs that cause hypoglycemia  Nonselective beta blockers 

Antimalarial drugs: quinine, chloroquine 

Antibiotics: sulfonamides, trimethoprim-

sulfamethoxazole, fluoroquinolones 

Antifungal drugs: pentamidine, oxaline 

Analgesics: indomethacin, 

propoxyphene/dextropropoxyphene 

Antihypertensive drugs: ACE-inhibitors, angiotensin 

receptor antagonists 

Antiarrhythmics: cibenzoline, disopyramide 

Others: IGF-1, lithium, mifepristone, heparin, 6-

mercaptopurine 

Hormone deficiencies Hypopituitarism 

Adrenal insufficiency 

Endogenous hyperinsulinism or IGF Insulinoma 

Noninsulinoma pancreatogenous hypoglycemia 

syndrome (NIPHS) 

Gastric bypass surgery (late dumping syndrome)  

Nonislet cell tumor hypoglycemia 

Exogenous hyperinsulinism Factitious disorder 

Accidental insulin use 

Autoimmune causes Insulin autoimmune syndrome (IAS) 

Anti-insulin receptor autoantibodies  
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Causes of hypoglycemia in nondiabetic patients 

Genetic and congenital disorders  Congenital hypopituitarism 

Glycogen storage diseases 

Fructose intolerance 

 

Signs and symptoms 

 Neurogenic/autonomic Increased sympathetic activity: tremor, pallor, anxiety, tachycardi

a, sweating, and palpitations 

 Increased parasympathetic activity: hunger, paresthesias, nausea, and vomiting 

Diagnosis 

 Confirm low blood glucose (via fingerstick or BMP) and check for Whipple triad. 

 Rule out acute illness as a cause (e.g., infection, sepsis, burns). 

 Review the patient's medications to rule out medication as a cause (see drugs that 

cause hypoglycemia). 

 Perform diagnostic workup based on the leading differential diagnosis and whether 

the patient has diabetes or not. 

Treatment 

 If the patient is conscious: Oral glucose 15–20 g Fast-acting carbohydrates (such as 

glucose tablets, candy, or juice)  

 If the patient is unconscious (or unable to ingest glucose)  

HYPERGLYCEMIA 

 Hyperglycemia means high blood sugar or glucose. 

 Insulin is a hormone that moves glucose into cells togive them energy. 

  Hyperglycemia happens when body doesn't makeenough insulin or can't use it the right 

way. 

  Blood glucose levels can vary from day to day. 

 An occasional high level (above 10mmol/L) is not a problem, as long as it returns to 

normal (below 8mmol/L) within 12-24 hours. 

  Persistently high blood glucose levels (above 15mmol/L) for more than 12-24 hours can 

result in the symptoms of hyperglycemia. 

 Cells remove glucose from the blood in response to insulin. 
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 If pancreas doesn't make enough insulin, glucose can't enter the cells and remains in the 

blood. 

 Blood glucose levels can also get too high if cells are unable to respond to insulin 

properly (insulin resistance). 

Types of hyperglycemia 

 Complicated hyperglycemia is life-threatening . 

  Two type of hyperglycemia 

 1. diabetic ketoacidosis (DKA) 

 2. hyperosmolar hyperglycemic state (HHS) 

 

 DKA- is a problem that occurs in people with diabetes. It occurs when the body cannot 

use sugar (glucose) as a fuel source because there is no insulin or not enough insulin. 

 Fat is used for fuel instead. Byproducts of fat breakdown, called ketones, build up in the 

body. 

 

 HHS- hyperglycemic hyperosmolar syndrome is a condition of: 

 1. Extremely high blood sugar (glucose) levels 

 2. Extreme lack of water dehydration 

 Hyperosmolarity is a condition in which the blood has a high concentration of salt 

(sodium), glucose, and other substances that normally cause water to move into the 

bloodstream. 

  This draws the water out of the body's other organs, including the brain. Sometimes it 

can cause coma. 

Causes of Hyperglycaemia 

  Blood glucose levels 

  Diabetes 

  Medications that cause hyperglycaemia 

  Gestational diabetes 

  Critical illness 

  Other factor 

 In diabetes type 1 hyperglycemia is usually caused by low insulin levels . 

 In type 2 hyperglycemia caused by resistance to insulin at the cellular level depending on 

the type and state of the disease. 



Symptoms of Hyperglycemia 

 Increased thirst 

  Headaches 

  Difficulty concentrating 

 Blurred vision 

  Frequent urination 

 Fatigue (weak, tired feeling) 

 Weight loss 

Risks of Hyperglycemia 

 Without treatment, high blood sugar levels can lead to severedehydration. 

 May get a blood clot in your leg or arm. The clot may travel to your heart or brain and 

cause life-threatening problems, such as a heart attack or stroke. 

 Hyperglycemia may cause pancreatitis. 

  Hyperglycemia can also lead to diabetes. 

Treatment 

 Exercise: Physical activity can use excess glucose in the blood. However, if a person with 

severe hyperglycemia finds ketones in their urine, they should avoid exercise, as this 

breaks down more fats and might speed up ketoacidosis. 

 Moderating the diet: Eating less during mealtimes and snacking less, as well as focusing 

on low-sugar foods, helps keep the amount of glucose at a level that the body can handle. 

A dietitian can help a person adapt their diet in gradual and healthful ways. 

 Altering medications: A doctor may recommend changing the timings or types of 

medication and insulin a person is taking if they are not reducing blood sugar as they 

should. 

GLUCOSURIA 

 Glucosuria is the loss of glucose in urine. 

 Normally, glucose does not appear in urine. When glucose level rises above 180 

mg/dL in blood,Glucose appears in urine. 

 Increased renal threshold level for glucose. 

 

Causes of glycosuria 

 Glycosuria with hyperglycaemia-diabetes, acromegaly, cushing’s disease, 

hyperthyroidism, drugs like corticosteroids. 

 

Symtoms 



 feel extremely thirsty or dehydrated 

 feel extremely hungry 

 urinate more than usual 

 urinate accidentally 

 

Renal Glycosuria Dysfunction 

 Rare metabolic disorder; 

  excretion of glucose in the urine in the presence of normal plasmaglucose levels. 

 Inherited form: involves a reduction in the glucose transportmaximum (the 

maximum rate at which glucose can be resorbed)and subsequent escape of 

glucose in the urine. 

 Acquired form: occurs primarily in advanced chronic kidney disease. 

 

Diagnosis 

 Glycosuria can be diagnosed in a number of ways, but urinalysis is the most 

common approach. 

 the amount of glucose in your urine is higher than 180 milligrams per deciliter 

(mg/dL) in a single day. 

 

Treatment 

 Glycosuria isn’t a cause for concern on its own. No treatment is needed if there 

isn’t an underlying condition that’s causing you to pass high amounts of glucose 

in your urine. 

 Getting at least 30 minutes of physical activity every day. 

 Developing a diet plan that provides you with enough nutrients while also 

decreasing sugar or fats intake. This may mean eating more whole grains, 

vegetables, and fruits. 

 Taking medications to help your body use insulin more effectively. These can 

include metformin (Glumetza), which allows your body to respond better to 

insulin, or sulfonylureas (Glyburid), which helps your body make more insulin. 

 Keeping track of your blood sugar levels so that you can better understand how 

your body reacts to certain foods, activities, or therapies. 

 

DIABETES MELLITUS 

Introduction 

 Diabetes is a lifelong (chronic) disease and is a group of metabolic disorder characterized 

by high levels of sugar in blood (hyperglycemia) 



 It is caused due to deficiency of insulin or resistance to insulin or both. Insulin is secreted 

by β-cells of pancreas to control blood sugar levels patients. 

Sign and Symptoms of Diabetes Mellitus 

 Increased Thirst 

 Frequent Urination 

 Unexpected Weight Loss 

 Increased Fatigue 

 Blurred Vision 

 Numbness And Tingling ,Especially In Your Feet And Hands 

 Slow Healing Sores 

 Red , Swollen ,Tender Gums 

 Skin Itchy 

 Irritability 

Types of Diabetes Mellitus 

Type 1 (IDDM)  

Type 2 (NIDDM)  

Gestational DM  

Other Types 

Neonatal DM  

Mody (Maturity onset diabetes of the young)  

TYPE 1 DIABETES MELLITUS (IDDM) 

  T1D, also called as the insulin-dependent diabetes mellitus (IDDM), manifests due to the 

autoimmune damage of the β-cells which then leads to the suppression or cessation of 

insulin production. T1D is also called the “juvenile diabetes’’  

 People with Diabetes Type 1 are unable to produce insulin. Most patients with Diabetes 

Type 1 developed the condition before the age of 40. Approximately 15% of all people 

with diabetes have Type 1. 



 

 

Risk Factors For Type 1 DM 

 The presence of damaging immune system cells that make auto antibodies:-Sometimes 

family members of people with type 1 diabetes are tested for the presence of diabetes 

auto antibodies. 

 If you have these auto antibodies, you have an increased risk of developing type 1 

diabetes. But, not everyone who has these auto antibodies develops type 1. 

 Dietary factors:- A number of dietary factors have been linked to an increased risk of 

type 1 diabetes, such as low vitamin D consumption; early exposure to cow's milk or 

cow's milk formula; or exposure to cereals before 4 months of age.  

 .Race:-.Type 1 diabetes is more common in whites than in other races 

 Geography:- Certain countries, such as Finland and Sweden, have higher rates of type 1 

diabetes. 

TYPE 2 DIABETES MELLITUS (NIDDM) 

 Non insulin dependent diabetes mellitus (NIDDM),maturity onset diabetes mellitus 

 There is no loss or moderate reduction in beta cell mass(30-40%); insulin incirculation is 

low , normal or even high. Over 90% cases are types 2 DM. 

 The majority of people with Type 2 have developed the condition because they are 

overweight. Type 2 generally appears later on in life, compared to Type 1.  



 Type 2 is the most common form of diabetes. In the case of insulin resistance, the body is 

 producing the insulin, but insulin sensitivity is reduced and it does not do the job as well 

as it should do. 

 The glucose is not entering the body's cells properly, causing two problems: 

 A build-up of glucose in the blood. 

 The cells are not getting the glucose they need for energy and growth. 

RISK FACTORS FOR TYPE 2 DM 

 Obesity:- The number one risk factor for type 2 diabetes is obesity. Greater weight means 

a higher risk of insulin resistance because fat interferes with the body's ability to use 

insulin.  

 The number of children being diagnosed with type 2 diabetes has also risen. 

  Sedentary lifestyle:- A sedentary lifestyle is damaging to health and bears responsibility 

for the growing obesity problems." 

  Inactivity and being overweight go hand in hand towards a diagnosis of type 2. 

  Muscle cells have more insulin receptors than fat cells, so a person can decrease insulin 

resistance by exercising. 

 Being more active also lowers blood sugar levels by helping insulin to be more effective. 

  Unhealthy eating habit:- People who have been diagnosed with type 2 diabetes are 

overweight. Unhealthy eating contributes largely to obesity. Too much fat, not 

enough fiber and too many simple carbohydrates all contribute to a diagnosis of diabetes.  

 Eating right is can turn the diagnosis around and reverse or prevent Type 2. 

 Family history and genetics:- If you have a relative who has/had diabetes your risk might 

be greater. 

  The risk increases if the relative is a close one - if your father or mother has/had diabetes 

your risk might be greater than if your uncle has/had it. 

GESTATIONAL DIABETES MELLITUS 

  Gestational diabetes only happens during pregnancy. It means you have high blood sugar 

levels, but those levels were normal before you were pregnant.  



 If you have it,you can still have a healthy baby with help from your doctor and by doing 

simple things to manage your blood sugar also called blood glucose. 

 After your baby is born, gestational diabetes usually goes away. Gestational diabetes 

makes you more likely to develop type 2 diabetes, but it won’t definitely happen. 

Diagnose Test for Diabetes Mellitus 

 Tests for type 1 and type 2 diabetes-Glycated hemoglobin (A1C) test 

 This blood test, which doesn't require fasting, indicates your average blood sugar level 

for the past two to three months. 

  It measures the percentage of blood sugar attached to hemoglobin, the oxygen-carrying 

protein in red blood cells. 

 The higher your blood sugar levels, the more hemoglobin you'll have with sugar attached. 

An A1C level of 6.5 percent or higher on two separate tests indicates that you have 

diabetes. 

 An A1C between 5.7 and 6.4 percent indicates prediabetes (A condition in which blood 

sugar is high but not high enough to be type 2 diabetes) 

 Below 5.7 is considered normal. 

 Random blood sugar test. 

 Fasting blood sugar test. 

 Oral glucose tolerance test. 

Treatments for Type 1 Diabees Mellitus 

  Insulin :- People with type 1 diabetes need insulin therapy to survive. Many people with 

type 2 diabetes or gestational diabetes also need insulin therapy. 

 Insulin is usually given subcutaneously either by injections or by an insulin pump 

Research of other routes of administration is underway. In acute-care settings, insulin 

may also be given intravenously. 

  Ingeneral, there are three types of insulin, characterized by the rate which they are 

metabolized by the body. They are rapid acting insulin's, intermediate acting insulin's and 

long acting insulin's. 

Treatment for Type 2 Dm (NIDDM) 



  sulfonylureas  

 Meglitinide/Phenylalanine  

  Glucagon like pepetide -1 (GLP1) Receptor Agonist (Injectable Drugs) 

  peptidyl Peptidase -4 (DPP4) Inhibitors 

LIPOPROTEINEMIAS or DYSLIPIDEMIA 

Disorders of plasma lipoprotein 

 Inherited disorders. 

 Primary hyper or hypolipoproteinemias. 

 Due to genetic defects in lipoprotein metabolism & transport. 

 The secondary acquired lipoprotein disorders are due to diabetes mellitus, nephrotic 

 syndrome, atherosclerosis, hypothyrodism etc. 

 Resulting in abnormal lipoprotein patterns. 

Hypolipoproteinemias 

 Elevation in one or more of the lipoprotein fractions constitutes hyperlipoproteinemias. 

 These disorders may be either primary or secondary. 

 Also called as hyperlipidemias or dyslipidemia. 

Classification of Hyperlipoproteinemias. 

  Hypercholesterolemia (Type IIa), 

  Hypertriglyceridemia (Type I, IV & V) & 

 Combined hyperlipidemia (Type IIb & Type III). 

 The elevation of lipids in plasma leads to the deposition of cholesterol on the arterial 

walls, leading to atherosclerosis. 

 The coronary & cerebral vessels are more commonly affected. 

 Thromboembolic episodes in these vessels lead to ischemic heart disease & 

cerebrovascular accidents. 



 The deposition of lipids in subcutaneous tissue leads to xanthomas. 

  The type of xanthoma depends on the nature of lipid deposited. 

  Eruptive xanthomata are small yellow nodules associated with deposition of 

triglycerides. 

  They disappear when the lipid level falls. 

TYPE I 

 This is due to familial lipoprotein Iipase deficiency. 

 It usually manifests in young age. 

 The enzyme defect causes increase in plasma 

 chylomicron & triacylglycerol levels. 

 Hepatomegaly, eruptive xanthoma & abdominal pain are seen. 

TYPE IIa-Primary Familial Hypercholesterolemia 

 Also known as hyperbetalipoproteinemia. 

 There is elevation of LDL. 

 Caused by a defect in LDL receptors. 

 Receptor deficiency in liver & peripheral tissues will result in the elevation of LDL 

levels in plasma, leading to hypercholesterolemia. 

 Defective binding of B-100 

 Defective binding of B-100 to the receptor. 

 Secondary type lla hyperlipoproteinemia is observed in association with diabetes 

mellitus, hypothyroidism, nephritic syndrome etc. 

  Characterized by hypercholesterolemia. 

Type II b Hyperlipoproteinemia. 

 Both LDL & VLDL increase along with elevation in plasma cholesterol & 

triacylglycerol. 

 This is believed to be due to overproduction of apo B. 



Type III 

 This is commonly known as broad beta disease. 

  It is very rare. 

  It is due to increased levels of LDL & IDL. 

  Characterized by the appearance of a broad β-band corresponding to intermediate 

density lipoprotein (IDL) on electrophoresis. 

Type IV Familial Endogenous Type 

 This is due to overproduction of endogenous triacylglycerols with a concomitant rise 

in VLDL. 

  Cardiac manifestations are seen in the 4th decade of life. 

  It may be associated with diabetes mellitus, obesity & impaired glucose tolerance. 

Type V 

 Chylomicrons & VLDL are elevated. 

  This is mostly a secondary condition, due to disorders such as obesity, diabetes and 

excessive alcohol consumption etc. 

Hypolipoproteinemia 

 Familial hypobetalipoproteinemia: 

 It is an inherited disorder. 

 Due to impairment in the synthesis of apo B. 

 The plasma LDL concentration in the affected individuals is between 10 to 50% 

of normal values. 

 This disorder is harmless & the individuals have healthy & long life. 

Abetalipoprotenemia 

 This is a rare disorder due to a defect in the synthesis of apoprotein B. 

 It is characterized by a total absence of Blipoprotein (LDL) in plasma. 

 Triacylglycerols are not found in plasma, but they accumulate in liver & intestine. 



 Serum cholesterol level is low.  

Familial Alpha Lipoprotein Deficiency (Tangier Disease) 

 The plasma HDL particles are almost absent. 

 Due to this, reverse transport of cholesterol is severely affected. 

  Accumulation of cholesteryl esters in tissues. 

 An absence of apoprotein C ll-which activates lipoprotein lipase-is also found. 

  The plasma triacylglycerol levels are elevated. 

  The affected individuals are at an increased risk for atherosclerosis. 

 Textbook of Biochem 

 Abetalipoproteinemia is associated with decreased absorotion of fat & fat-

solublevitamins. 

  lmpairment in physical growth & mental retardation. 

 

LIPID STORAGE DISEASES 

LIPIDS 

Lipids are fat-like substances that are important parts of the membranes found within and 

between each cell and in the myelin sheath that coats and protects the nerves. Lipids include oils, 

fatty acids, waxes, steroids (such as cholesterol and estrogen), and other related compounds. 

 

 

 

Importantance of lipids  

 

• Important constituent of the cell membranes. 

• Helps in the absorption of fat soluble vitamins. 

• Maintains membrane fluidity. 

• Acts as a thermal insulator and cellularmetabolic regulator. 

• Hormone synthesis. 

• Organ padding. 

 

Lipid storage diseases 

 



 Lipid storage diseases, or lipidoses, are a group of inherited metabolic disorders in which 

harmful amounts of fatty materials called lipids accumulate in some of the body's cells 

and tissues.  

 

 People with these disorders either do not produce enough of one of the enzymes needed 

to metabolize lipids, or they produce enzymes that do not work properly.  

 

 Over time, this excessive storage of fats can cause permanent cellular and tissue damage, 

particularly in the brain, peripheral nervous system, liver, spleen, and bone marrow. 

Inheritance 

 Lipid storage diseases can be inherited two ways 

 Autosomal recessive inheritance occurs when both parents carry and pass on a copy of 

the faulty but none of the parents show symptoms of disease. 

 

 X-linked recessive (or sex linked) inheritance occurs when the mother carries the affected 

gene on the X chromosome that determines the child’s gender and passes it to her son. 

 

Pathophysiology 

 

 Because glycosphingolipids are essential components ofall cell membranes, inability 

to degrade these substances and their subsequent accumulation results in physiologic 

and morphologic alterations of specific tissues and organs that lead to characteristic 

clinical manifestations. 

 

 In particular, progressive lysosomal accumulation of -glycosphingolipids in the 

central nervous system can lead to a neurodegenerative course; whereas, storage in 

visceral cells can lead to organomegaly, skeletal abnormalities, bone marrow 

dysfunction, pulmonary infiltration, and other manifestations. 

 

Types of lipid storage diseases 

 Niemann pick disease 

 Fabry disease 

  Farbers disease 

 Gangliosidosis 

  Krabbe disease 

  Metachromatic leukodystrophy 

  Wolmans disease 

 

 

 



GAUCHER DISEASE 

 

Most common of the lipid storage diseases 

Cause 

 Caused by a deficiency of the enzyme glucocerebrosidase. 

 Resulting in accumulation of glucocereboside in spleen ,liver, kidneys, lungs, 

brain and bone marrow. 

  

Clinical Features 

 Type 1 (non neuropathic form) May be asymptomatic. 

 Begin early in life 

 Bruise easily 

 Fatigue 

 Hepatomegally 

 Spleenomegally 

 Brain not affected 

  

Type 2 (acute infantile neuropathic) 

 Begins within three months of birth. 

 Poor ability to suck and swallow. 

 Abnormal eye movements. 

 Extensive and progressive brain damage. 

 Spasticity, Seizures and Limb rigidity. 

 Hepatomegally and Splenomegally. 

 

Type 3 (chronic neuropathic) 

 Can begin at any time in child hood oreven inadult hood but milder 

neurologic symptoms as compared to type two. 

 Respiratory problems. 

 Anemia. 

 Skeletal problems. 

 

Treatment 

 For type 1 and most type 3 patients, enzyme replacement treatment given. 

 intravenously every two weeks can dramatically decrease liver and spleen 

size, reduce skeletal abnormalities and other manifestations. 

 Blood transfusion for anemia. 

 Splenectomy (rarely ) 

 No effective treatment for brain damage. 



 

Prognosis 

 Type 1: may live well into adulthood. 

Type 2: usuallyo teen age die before age two. 

 Type 3: live to teen age. 

 

NIEMANN-PICK DISEASE 

 Cause 

 Niemann-Pick types A and B result from accumulation of the fatty 

substance called sphingomyelin, due to deficiency of an enzyme called 

sphingomyelinase. 

 Resulting in accumulation of sphingomyelin in liver,spleen, bone 

marrow,lungs and in some patients in brain. 

 

Type A 

 Infants are normal at birth but at age of six years develop: 

 Splenomegally 

 Hepatomegally 

 Swollen lymph nodes 

 Profound brain damage  

 Anemia 

 Susceptible to recurrent infections. 

 

Type B 

 Enlargement of the liver and spleen characteristically occurs in the pre-teen 

years. 

 Most patients also develop ataxia, peripheral neuropathy, and pulmonary 

difficulties progress with age. 

 Brain is generally not affected. 

 

Treatment 

There is currently no cure for Niemann-Pick disease. Treatment is supportive. 

TAY SACHS DISEASE 

 

 Tay-Sachs disease is a rare disorder passed from parents to child. It's 

caused by the absence of an enzyme that helps break down fatty 

substances.  

 These fatty substances, called gangliosides, build up to toxic levels in the 

child's brain and affect the function of the nerve cells.  



 As the disease progresses, the child loses muscle control. Eventually, this 

leads to blindness, paralysis and death. 

 

Symptoms 

 Loss of motor skills, including turning over, crawling and sitting up 

 Exaggerated reactions when the baby hears loud noises 

 Seizures 

 Vision and hearing loss 

 "Cherry-red" spots in the eyes 

 Muscle weakness 

 Movement problems 

 

Causes 

 Tay-Sachs disease is a genetic disorder that is passed from parents to their 

children. It occurs when a child inherits the gene from both parents. 

 

Diagnosis 

 To confirm that your baby has Tay-Sachs disease, your doctor will ask you 

about the child's symptoms and any hereditary family disorders and 

willorder a diagnostic blood test. 

 

 The blood test checks the levels of an enzyme called hexosaminidase in the 

child's blood. The levels are low or absent in Tay-Sachs disease. 

 

 While performing a careful eye exam of your child, the doctor may see a 

cherry-red spot in the back of the child's eyes, which is a sign of the 

disease. You may need to see a pediatric neurologist and an 

ophthalmologist for nervous system and eye examinations. 

 

Treatment 

 Medication: To reduce your child's symptoms, a number of prescription 

medications are available, including anti-seizure medications. 

 Respiratory care: Children who have Tay-Sachs disease are at high risk of 

lung infections that cause breathing problems and frequently accumulate 

mucus in their lungs. 

 

 

Potential future treatments 

 Gene therapy or enzyme replacement therapy research may eventually lead 

toa cure or treatment to slow the progression of Tay-Sachs disease. 



 

FATTY LIVER 

 Fatty Liver, or known is more medical terms as steatosis, is the buildup of 

fat in the liver. Liver has some amount of fat in it, but presence of fat which 

makes more than 5%-10% of fat in the liver can be a bit dangerous. 

 It is a common and reversible process and can be changed with some 

changes in the lifestyle and diet 

 It may not have any symptoms and doesn’t cause any permanent damage 

 

Types of Fatty Liver: 

  Alcoholic liver disease (ALD)-This disease occur by drinking too much of 

alcohol. As heavy drinking damages the liver, liver can’t breakdown the fat 

resulting in the accumulation of fat in the liver. 

  Non-alcoholic fatty liver disease (NAFLD)-The cause of this fatty liver is 

not known, it can caused due to obesity, diabetes, high cholesterol or can 

be genetic (run into families). But this is not caused due to alcohol. 

 Nonalcoholic steatoheaptitis (NASH)-As the fat build up enough in liver, 

the liver swells up. The actual cause of the disease is not known and it 

impairs the liver function. 

 

 
 

Symptoms of fatty liver 

 Weight loss 

 Abdominal pain 

  Feeling tired 

  Weakness 

  Nausea 

  Confusion, poor judgement or trouble concentrating 

 Diagnosis of fatty liver: 

 

Techniques to diagnose fatty liver are: 



  Blood tests: Certain liver enzymes might be treated which may be higher 

than normal. Presence of higher level of such enzymes may denote fatty 

liver. 

 Ultrasound: Fatty liver may be found by seeing the image of liver in 

ultrasound. The fat in the liver will be seen as white area 

 Liver biopsy: A needle will be inserted in to the liver, and a tissue willbe 

taken out for certain tests. 

 

Causes of Fatty Liver 

 Drinking too much alcohol 

 Obesity 

 Hyperlipidemia, or high levels of fat in the body 

 Diabetes 

 Rapid weight loss 

 Genetic inheritance 

 Side effects of certain medicines 

 Too much iron in the body 

 Hepatitis C (which cause inflammation in the body) 

  

Risk Factors May Include: 

  Being obese or having type 2 diabetes 

 Malnutrition 

  Excessive alcohol use 

  High cholesterol and high triglyceride level 

  Taking excessive dose of certain medicines 

  Metabolic syndrome 

 

Treatments of fatty liver: 

 There is no certain treatment of fatty liver. Preventing the risk factors such 

loosing weight, quitting alcohol, managing cholesterol and 

 sugar level and eating a healthy and balanced diet can help to reduce fatty 

liver. 

ATHEROSCLEROSIS 

Atherosclerosis is a disease of large and medium-sized muscular arteries and is 

characterized by – 

 endothelial dysfunction, 

 vascular inflammation, and 

 The buildup of lipids, cholesterol, calcium, and cellular debris within the 

intima of the vessel wall. 



 It is characterized by intimal lesions called atheromas (also called 

Atheromatous or atherosclerotic plaques), that protrude into vascular 

lumina. 

 
 

Atheromatous plaque 

 An Atheromatous plaque consists of araised lesion with a soft, yellow, 

grumous core of lipid (mainly cholesterol and cholesterol esters) covered by a 

firm, white fibrous cap. 

 Besides obstructing blood flow, atherosclerotic plaques weaken the 

underlying media and can themselves rupture, causing acute thrombosis. 

 Atherosclerosis primarily affects elasticarteries (e.g., aorta, carotid, and iliac 

arteries) 

 Large and medium-sized muscular arteries (e.g., coronary and popliteal 

arteries). 

 In small arteries, atheromas can graduallyocclude lumina, compromising 

blood flow to distal organs and cause ischemic injury. 

 

Risk Factors for Atherosclerosis 

 Major risk factors (Non Modifiable)- 

 Increasing Age 

 Male gender 

 Family history 

 Genetic abnormalities 

 Obesity 

 Physical Inactivity 

 Postmenopausal estrogen deficiency 



 High carbohydrate intake 

 Lipoprotein(a) 

 Hardened (trans)unsaturated fat intake 

 Chlamydia pneumoniae infection 

 Hyperlipidemia 

 Hypertension 

 Cigarette smoking 

 Diabetes 

 C-reactive protein 

 

Pathogenesis of Atherosclerosis 

 The contemporary view of atherogenesis is expressed by the response-to-

injury hypothesis. 

 This model views atherosclerosis as a chronic inflammatory response of the 

arterial wall to Endothelial injury. 

 Lesion progression occurs through interactions of modified lipoproteins, 

monocyte-derived macrophages, T lymphocytes, and the normal cellular 

constituents of the arterial wall. 

 Intimal Smooth Muscle Cell Proliferation 

 Though blood monocytes do not possess receptors for normal LDL, LDL 

does appear in the monocyte cytoplasm to form foam cell. 

 

Atherosclerosis- Symptoms 

 Symptomatic atherosclerotic disease most often involves the arteries 

supplying the heart, brain, kidneys, and lower extremities. 

 Myocardial infarction (heart attack), cerebral infarction (stroke), aortic 

aneurysms, and 

 peripheral vascular disease (gangrene of the legs) are the major consequences 

of atherosclerosis. 

 

Prevention of Atherosclerotic VascularDisease 

 Primary prevention aims at either delaying atheroma formation or 

encouraging regression of established lesions in persons who have not yet 

suffered a serious complication of atherosclerosis 

 Secondary prevention is intended to prevent recurrence of events such as 

myocardial infarction or stroke in symptomatic patients. 

 

Primary prevention of atherosclerosis 

 Cessation of cigarette smoking 



  Control of hypertension 

 Weight loss 

 Exercise, and lowering total and LDL blood cholesterol levels while 

increasing HDL (e.g., by diet or through statins). 

 Statin use may also modulate the inflammatory state of the vascular wall. 

 Risk factor stratification and reduction should even begin in childhood. 

 

Primary prevention of atherosclerosis 

 Cessation of cigarette smoking 

  Control of hypertension 

 Weight loss 

 Exercise, and lowering total and LDL blood cholesterol levels while 

increasing HDL (e.g., by diet or through statins). 

 Statin use may also modulate the inflammatory state of the vascular wall. 

 Risk factor stratification and reduction should even begin in childhood. 

 

 

 

 

 

 

 

 


	UNIT-I
	GYCOGEN STORAGE DISEASE
	Introduction
	Overview of Glycogen degradation
	Diseases Associated with Glycogen Degradation
	Glycogen Storage Disease Type I (von Gierke’s Disease, Hepatorenal Glycogenosis)
	Glycogen Storage Disease Type II (Pompe Disease)
	Glycogen Storage Disease Type III (Cori Disease)
	Glycogen Storage Disease V (McArdle Disease)
	Glycogen Storage Disease Type VI (Hers disease)
	Glycogen Storage Disease Type X

	GALACTOSEMIA
	Causes
	Symptoms
	Treatment
	Diabetic patients
	Nondiabetic patients
	Signs and symptoms


