Text to be added (to the third Edition of the book)
Part II

Systems
Chapter 7: CVS 

Chapter 8: Respiratory System 

At the end of the chapter
Chapter 9: Nephrology 

· At the end of the chapter 
Chapter 10: Gastrointestinal System 

No Change
Chapter 11: Hepatobiliary System 
No Change
Chapter 12 : Immunology 

Page 223
Chapter 13: Joints 

No change 
Chapter 14: Endocrinology 

Chapter 15: Ca, P and bones 

At the end of the chapter 
Chapter 16: Metabolism 

At the end of the Chapter 
Chapter 17: Neurology 

At the end of the chapter 
	Examples of Genes Associated with Epilepsy Syndromesa 



	

	Gene (Locus)

Function of Gene

Clinical Syndrome

Comments

CHRNA4 (20q13.2)

Nicotinic acetylcholine receptor subunit; mutations cause alterations in Ca2+ flux through the receptor; this may reduce amount of GABA release in presynaptic terminals
 

Autosomal dominant nocturnal frontal lobe epilepsy (ADNFLE); childhood onset; brief, nighttime seizures with prominent motor movements; often misdiagnosed as primary sleep disorder

Rare; first identified in a large Australian family; other families found to have mutations in CHRNA2 or CHRNB2, and some families appear to have mutations at other loci

KCNQ2 (20q13.3)

Voltage-gated potassium channel subunits; mutation in pore regions may cause a 20–40% reduction of potassium currents, which will lead to impaired repolarization

Benign familial neonatal convulsions (BFNC); autosomal dominant inheritance; onset in 1st week of life in infants who are otherwise normal; remission usually within weeks to months; long-term epilepsy in 10–15%

Rare; other families found to have mutations in KCNQ3; sequence and functional homology to KCNQ1, mutations of which cause long QT syndrome and a cardiac-auditory syndrome

SCN1B (19q12.1)

[image: image1]-subunit of a voltage-gated sodium channel; mutation disrupts disulfide bridge that is crucial for structure of extracellular domain; mutated [image: image2]-subunit leads to slower sodium channel inactivation

Generalized epilepsy with febrile seizures plus (GEFS+); autosomal dominant inheritance; presents with febrile seizures at median 1 year, which may persist >6 years, then variable seizure types not associated with fever

Incidence uncertain; GEFS+ identified in other families with mutations in other sodium channel subunits (SCN1A and SCN2A) and GABAA receptor subunit (GABRG2 and GABRA1); significant phenotypic heterogeneity within same family, including members with febrile seizures only
 

LGI1 (10q24)

Leucine-rich glioma-inactivated 1 gene; previous evidence for role in glial tumor progression; protein homology suggests a possible role in nervous system development

Autosomal dominant partial epilepsy with auditory features (ADPEAF); a form of idiopathic lateral temporal lobe epilepsy with auditory symptoms or aphasia as a major simple partial seizure manifestation; age of onset usually between 10 and 25 years

Mutations found in approximately 50% of families containing two or more subjects with idiopathic localization-related epilepsy with ictal auditory symptoms, suggesting that at least one other gene may underlie this syndrome. LGI1 is the only gene identified so far in temporal lobe epilepsy 

CSTB (21q22.3)

Cystatin B, a noncaspase cysteine protease inhibitor; normal protein may block neuronal apoptosis by inhibiting caspases directly or indirectly (via cathepsins), or controlling proteolysis

Progressive myoclonus epilepsy (PME) (Unverricht-Lundborg disease); autosomal recessive inheritance; age of onset between 6–15 years, myoclonic seizures, ataxia, and progressive cognitive decline; brain shows neuronal degeneration

Overall rare, but relatively common in Finland and Western Mediterranean (>1 in 20,000); precise role of cystatin B in human disease unknown, although mice with null mutations of cystatin B have similar syndrome

EPM2A (6q24)

Laforin, a protein tyrosine phosphatase (PTP); may influence glycogen metabolism, which is known to be regulated by phosphatases

Progressive myoclonus epilepsy (Lafora's disease); autosomal recessive inheritance; onset age 6–19 years, death within 10 years; brain degeneration associated with polyglucosan intracellular inclusion bodies in numerous organs

Most common PME in Southern Europe, Middle East, Northern Africa, and Indian subcontinent; genetic heterogeneity; unknown whether seizure phenotype due to degeneration or direct effects of abnormal laforin expression.

Doublecortin (Xq21-24) 

Doublecortin, expressed primarily in frontal lobes; function unknown; potentially an intracellular signaling molecule

Classic lissencephaly associated with severe mental retardation and seizures in males; subcortical band heterotopia with more subtle findings in females (presumably due to random X-inactivation); X-linked dominant

Relatively rare but of uncertain incidence, recent increased ascertainment due to improved imaging techniques; relationship between migration defect and seizure phenotype unknown



	aThe first four syndromes listed in the table (ADNFLE, BFNC, GEFS+, and ADPEAF) are examples of idiopathic epilepsies associated with identified gene mutations. The last three syndromes are examples of the numerous Mendelian disorders in which seizures are one part of the phenotype.

Note: GABA, [image: image3]-aminobutyric acid; PME, progressive myoclonus epilepsy.


Chapter 18: Environment and Toxins 

At the end of the chapter 
· Alpha particles are emitted during the decay of an unstable nucleus of an atom. They consist of two protons and two neutrons bound together. In atomic terms, they are relatively heavy and slow moving and are the least penetrating of all types of radiation. Alpha particles can be stopped by clothing, or a sheet of paper and cannot penetrate the human skin. Alpha particles can be harmful if the radioactive material which generates them is taken into the body through cuts or by breathing, or by eating contaminated food. Uranium, plutonium, thorium and radon are typical alpha emitters.

· Beta particles are electrons emitted from the nucleus of a radionuclide and are created by the change of neutrons into protons. For example, beta particles (and gamma rays) are emitted when cobalt-60 - much used in medical practice - decays to the more stable nickel-60. Tritium, krypton-85 and the potassium in fertilisers and food are also examples of beta emitters. Beta particles travel faster than alpha particles and are a little less easily stopped. Some have enough energy to penetrate the human skin but they can be stopped effectively by plastic, glass, or a sheet of metal such as aluminium. Beta-emitting radionuclides can be harmful if ingested, inhaled, or absorbed through the skin in sufficient amounts. Exposure to the lens of the eye can also be a danger.

· Gamma and x-rays are electro-magnetic waves with similar properties. Gamma rays originate in the nucleus of an atom, while x-rays come from the atom's electron layers.

· Gamma rays are emitted from the products resulting in the splitting, or fission, of the nuclei of unstable isotopes of uranium, thorium and plutonium when their nuclei are hit by neutrons, or during the decay of some isotopes. They are the effect (excess energy) resulting from a nucleus settling down to a ground state of minimum energy. Gamma radiation is always associated with either alpha or beta radiation. X-rays are emitted when an orbiting electron changes its energy state. Gamma rays are more energetic than x-rays. Both are penetrating. Some can pass through body tissues and organs - hence the use of x-rays in medicine.. Consequently, dense materials such as lead, steel, or concrete are required to shield against this type of radiation.

· Neutrons are the energetic uncharged particles from the nucleus of an atom that can penetrate even shielding such as lead. Materials with a high hydrogen content - for example, water or plastics that have within them neutron absorbers such as boron - provide the most effective shielding against neutrons. Neutrons can be produced from a variety of nuclear reactions; for example when an atom splits, or as the result of interaction of cosmic rays with matter. They are produced spontaneously by a few radionuclides, such as Uranium-235 and Plutonium 239, but more commonly as a result of fission processes.

· [image: image4.png]Alpha Pasticle Beta Partide  Gamma Rays (dependenton Encrgy)  Neutrons




· The absorption of radiation starts as soon as the radiation enters a material. The process is progressive and continues as the radiation penetrates deeper into the material. Additional energy is absorbed through the various processes of ionization. At some point in the material, there is a level at which the radiation intensity becomes one half that at the surface of the material. This depth is known as the Half Value Layer, (HVL) for that material. Each material has its own specific HVL thickness. Not only is the HVL material dependent, but it is also energy dependent. This means that for a given material, if the radiation energy changes, the point at which the intensity decreases to half its original value will also change.

· If we raise the energy of the radiation interacting with the same material, the HVL will occur deeper in that material. X-rays and gamma rays with shorter wavelengths will have more energy that must be absorbed and, therefore, more energy will make it deeper into the material or through the material. Conversely, if we lower the radiation energy, the HVL will occur shallower in depth. 

· The following table shows some examples of the relationships between radiation energy and material types:
	Energy (KeV)
	Lead
	Concrete

	50
	0.002
	0.2

	70
	0.007
	0.5

	100
	0.009
	0.7

	150
	0.012
	0.9

	250
	0.032
	1.1

	400
	0.087
	1.3

	1000
	0.315
	1.8

	2000
	0.393
	2.45


· As far as Electromagnetic waves are concerned, More energy means more penetration !!! 
· Another question that is often asked (and not given in UG books) is about the material that scatters X - Rays the most. Scaterring depends on the Electron/ nucleus Ration and the substance that Scatters X - Rays the most is Hydrogen. Believe me, though it is hard to believe

	Important Radioactive elements

	Rays 
	Mass 
	Symbol 
	Atomic Number 
	Actual Mass 
	Element 
	t ½ 
	t ½ 

	
	32 
	P 
	15 
	30 
	Phosphorus 
	14.3 
	Days 

	
	90 
	Sr 
	38 
	87 
	Strontium 
	28 
	Years 

	
	90 
	Y 
	39 
	88 
	Yttrium 
	2.54 
	Days 

	
	  
	  
	  
	  
	  
	  
	  

	
	226 
	Ra 
	88 
	226 
	Radium 
	1622 
	Years 

	
	198 
	Au 
	79 
	197 
	Gold 
	2.7 
	Days 

	
	131 
	I 
	53 
	127 
	Iodine (Mainly ) 
	8 
	Days 

	
	  
	  
	  
	  
	  
	  
	  

	
	  
	Ir 
	77 
	192 
	Iridium 
	74.5 
	Days 

	
	60 
	Co 
	27 
	57 
	Cobalt 
	5.2 
	Years 

	
	137 
	Cs 
	55 
	133 
	Caesium 
	30 
	Years 

	
	  
	  
	  
	  
	  
	  
	  

	N, 
	252 
	Cf 
	98 
	252 
	Californium 
	2.6 
	Years 

	  
	182 
	Ta 
	73 
	180 
	Tantulum 
	4 
	Months 

	  
	  
	  
	  
	  
	Tritium 
	12.4 
	Years 

	 
	133 
	Xe 
	54 
	131 
	Xenon 
	5.2 
	Days 

	  
	123 
	I 
	53 
	127 
	Iodine 
	13 
	Hours 

	  
	132 
	I 
	53 
	127 
	Iodine 
	2.3 
	Hours 

	 
	99 
	Tc 
	43 
	99 
	Technetium 
	6 
	Hours 

	  
	  
	Ga 
	31 
	70 
	Gallium Citrate 
	3.2 
	Days 

	 
	201 
	Tl 
	81 
	204 
	Thallous Chloride 
	3.1 
	Days 

	  
	222 
	Rn 
	76 
	222 
	Radon 
	3 to 6 
	Days 

	  
	51 
	Cr 
	24 
	52 
	Chromium 
	3.8 
	  

	 
	81 
	K 
	36 
	  
	Krypton 
	  
	  

	 
	  
	Se 
	34 
	  
	Selenium 
	  
	  


Light Therapy and Seasonal Affective Disease
Seasonal affective disorder, or SAD, also known as winter depression is an affective, or mood disorder. Most SAD sufferers experience normal mental health throughout most of the year, but experience depressive symptoms in the winter. SAD is rare, if existent at all in the tropics, but is measurably present at latitudes of 30°N (or S) and higher.

Explanation

Full-spectrum bulbs, "light boxes" and "sunlight lamps" can be purchased as specialty lighting products for those suffering from SAD. These light boxes are many times brighter than regular indoor lighting and should be administered with guidance from a psychiatrist. Natural sunlight is considered to be the best source of light. 

