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Part II

Systems
Chapter 7: CVS 

Page 169
· After The tabular column dealing with continous murmurs
Austin Flint Murmur

In 1862, Austin Flint described a presystolic murmur in patients with aortic regurgitation and proposed a mechanism that was astonishingly perceptive. “Now in cases of considerable aortic insufficiency, the left ventricle is rapidly filled with blood flowing back from the aorta as well as from the auricle, before the auricular contraction takes place. The distention of the ventricle is such that the mitral curtains are brought into coaptation, and when the auricular contraction takes place, the mitral direct current passing between the curtains throws them into vibration and gives rise to the characteristic blubbering murmur.

Page 178
· After the end of the page before Page 179

Apoprotein(a), a large glycoprotein that shares a high degree of sequence homology with plasminogen, is made by hepatocytes and is secreted into plasma where it forms a covalent linkage with the apo B100 of LDL to form lipoprotein(a). The physiologic role of lipoprotein(a) is not known, but elevated levels are associated with an increased risk for atherosclerosis
Lp(a) (often pronounced "lipoprotein little a" to distinguish it from apolipoprotein AI and others found in HDL) provides a potential link between hemostasis and blood lipids. The Lp(a) particle consists of an apoprotein (a) molecule bound by a sulfhydryl link to the apolipoprotein B moiety of a LDL particle. Apoprotein (a) has homology with plasminogen and may inhibit fibrinolysis by competing with plasminogen. Other risk factors for atherosclerosis related to blood clotting include elevated levels of fibrinogen or of the inhibitor of fibrinolysis, plasminogen-activator inhibitor (PAI) 1. 

At the end of the Chapter
WPW (Wolff-Parkinson-white) syndrome

· PR interval shortened 

· QRS Complex widened

· Slurring or notching of upstroke of the QRS complex. Called as Delta Wave

· Verapamil/Digitalis can increase risk of ventricular Fibrillation

A comparison between  WPW  and  LGL Syndrome

	Name
	Wolff-Parkinson-white
	Lown-Ganong-Levine

	Bypass tract
	Kent
	James Fibre

	Connects
	Atria & Ventricle
	Atria & AV Junction

	PR Interval
	Shortened
	Shortened

	QRS Complex
	Wide
	Normal

	 Wave
	Present
	Absent


Chapter 8: Respiratory System 

At the end of the chapter
	Type
	Vocal Cord Procedure

	I
	Medialisation

	II
	Lateralisation

	III
	Shortrening

	IV
	Lengthening


Chapter 9: Nephrology 

· At the end of the chapter 
Vasopressin
· Vasopressin reabsorbs water, no doubt, but more than 87 % of the water is reabsorbed even in the absence of Vasopressin. So even in the presence of Vasopressin, maximum Water Reabsorption occurs in the Proximal Convoluted Tube by a protein called as Aquaporin 1, a 28kDa protein called as CHIP 28(Channel Forming Integral Protein). It is inhibited reversibly by HgCl2
· Vasopressin acts by increasing the reabsorption of Water in the Collecting Ducts by Expression of Aquaporin 2 Protein. For information, Aquaporin 3 is located in the basolateral portion of collecting duct membrane and facilitates the transport of Urea and Glycerol as well as Water. Aquaporin 4 is located in Brain and Aquaporin 5 is found in Salivary and Lacrimal Gland
Flea bitten Kidney

· The various acquired causes of small contracted kidney and the characteristic macroscopic appearance are:

1. Chronic glomerulonephritis 
- granular appearance.

2. Chronic pyelonephritis

- U-shaped scars.

3. Benign nephrosclerosis

- V-shaped scars.

· You can remember this as:

· G-Granular

· Glomerular (is chronic glomerulonephritis)

· U-Uneven

· pyelonephritis

· V-Vascular 

· benign nephrosclerosis

· Malignant hypertension produces “flea-bitten kidney”. Other causes of flea-bitten kidney are:

1. Acute poststreptococcal glomerulonephritis.

2. Rapidly progressive glomerulonephritis.

3. Hemolytic-uremic syndrome.

4. Thrombotic thrombocytopenic purpura.

5. Henoch-Schönlein purpura.
Chapter 10: Gastrointestinal System 

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

Page 223
· At the beginning of the chapter
· Grafts and Donors
	Donor
	Name of the graft

	Self
	Autograft

	Identical twins
	Isograft or Syngraft

	Same species
	Allograft or Homograft

	Different Species
	Xenograft or Heterograft

	
	


Chapter 13: Joints 

No change 
Chapter 14: Endocrinology 

Page 260
· After Calcitonin and before Adrenal Cortex
Hyperparathyroidism and hypoparathyroidism
The classification of Hyperparathyroidism and hypoparathyroidism merits recapulation

· Primary Hyperparathyroidism

· Due to a disease of Parathyroid

· Ademoma of Parathyroid

· Carcinoma of Parathyroid

· Primary Chief Cell Hyperplasia of Parathyroid

· Secondary Hyperparathyroidism

· Presents with Mild Hypocalcemia

· Due to a disease elsewhere producing Hypocalcemia and the Parathyroid compensates

· Chronic Renal Insufficiency

· Vitamin D Deficiency

· Intestinal Malabsorption

· Tertiary Hyperparathyroidism
· Complication of Secondary Hyperparathyroidism

· Hyperfunction persists inspite of removal of the cause

· Probably a hyperplastic nodule has turned into adenoma

· Primary Hypoparathyroidism

· Due to disease of Parathyroid

· Surgery

· Of Thyroid

· Radical neck Dissection

· Auto immune diseases

· Pseudo Hypoparathyroidism
· Tissues fail to respond to Parathyroid hormone though Parathyroid may be normal

· Inherited as Autosomal Dominant 

· Signs and symptoms of Hypoparathyroidism

· Short Stature

· Short Metacarpals and Metatarsals

· Flat Nose

· Round Face

· Multiple Exostoses

· Hypercalciuria

· Hypocalcemia

· Hyperphosphatemia

· Pseudo Pseudo Hypoparathyroidism
· Probably an incomplete form of Pseudo Hypoparathyroidism

· Clinical features of Pseudo Hypoparathyroidism, but tissues respond normally
T3, T4 and TSH
· Because TSH levels change dynamically in response to alterations of free T4 and T3, a logical approach to thyroid testing is to determine first whether TSH is suppressed, normal, or elevated. With rare exceptions, a normal TSH level excludes a primary abnormality of thyroid function. This strategy depends on the use of immunoradiometric assays (IRMAs) for TSH that are sensitive enough to discriminate between the lower limit of the reference range and the suppressed values that occur with thyrotoxicosis. Extremely sensitive (fourth generation) assays can detect TSH levels < 0.004 mU/L, but for practical purposes assays sensitive to <0.1 mU/L are sufficient. The widespread availability of the TSH IRMA has rendered the TRH stimulation test virtually obsolete, as the failure of TSH to rise after an intravenous bolus of 200 to 400 ug TRH has the same implications as a suppressed basal TSH measured by IRMA.

· TSH secretion is pulsatile, but the amplitude of the pulses is relatively small and does not create the difficulties that are encountered with measurements of other pituitary hormones. TSH levels are elevated in infants in the immediate postpartum period. Thereafter, thyroid function tests remain remarkably constant throughout life. There is a diurnal rhythm of TSH secretion with a small increase at night. Because of the integrated nature of the HPT axis, thyroid function tests are best interpreted when concentrations of TSH, free T4, and free T3 levels are known. Except in conditions of secondary hypothyroidism or TSH-secreting pituitary tumors, TSH levels provide an excellent screening test for thyroid dysfunction. In primary hypothyroidism, TSH levels are elevated, as TSH increases logarithmically in response to falling thyroid hormone levels. In hyperthyroidism, TSH is suppressed to levels below or near the detection limits of most sensitive assays.
	Characteristics of T3 and T4

	Hormone Property
	T4
	T3 

	Serum concentrations
	
	

	Total hormone
	8 mg/dL
	0.14 mg/dL

	Fraction of total hormone in the free form
	0.02%
	0.3%

	Free hormone
	21 x 10-12 M
	6 x 10-12 M

	Serum half-life
	7 d
	0.75 d

	Fraction directly from the thyroid
	100%
	20%

	Production rate, including peripheral conversion
	90 mg/d
	32 mg/d

	Intracellular hormone fraction
	~20%
	~70%

	Relative metabolic potency
	0.3
	1

	Receptor binding
	10-10 M
	10-11 M


Chapter 15: Ca, P and bones 

At the end of the chapter 
· Vit-D deficiency in ADULT presents with ADULT:

· Acetabuli protrusio

· Decresed bone density

· Under mineralization of osteoid

· Looser’s zone (pseudofracture)

· Triradiate pelvis (females)
· Triradiate pelvis can also occur in Osteogenesis imperfecta
Chapter 16: Metabolism 

At the end of the Chapter 
	Enzyme Deficiency
	Disease

	Phenyl alanine hydroxylase
	Phenyl Ketonuria

	Tyrosinase
	Albinism

	Tyrosine Transaminase
	Tyrosinemia Type II

	P.OH. phenyl pyruvate hydroxylase
	Neonatal Tyrosinemia 

	P.OH. phenyl pyruvate oxidase
	Hereditary Tyrosinemia

	Homogentisate Oxidase
	Alkaptonuria

	Fumaryl acetoacetate hydroxylase
	Tyrosinemia Type I


The “MERs”

· Isomers: due to a asymmetrical Carbon: D-Glucose (OH group on right) and L-Glucose (Capital D and L)

· Optical Isomers are Enantiomeres: dextro rotatory or d or + and levo rotatory or l or – negative (note the small d and l) 

· Anomers: They are different in Carbon 1 : alpha D Glucose and beta D Glucose

· Epimers: The sugars are different with respect to orientatioin of one Carbon Atom

· Glucose and Galactose: C4
· Glucose and Mannose: C2
Chaperones

The chaperones are proteins that play a role in the proper folding of other proteins without themselves being a compound of latter. They stabilize unfolded or partially folded intermediates, allowing them to fold properly and prevent inappropriate interactions. Few substances that can be called as chaperones include

1. Calreticulin 

2. HSP 90A (Heat Shock Proteins)

3. Synuclein alpha 

4. Lectin mannose binding 1 

5. DNA fragmentation factor 45 

6. Tubulin specific chaperone C 

7. Arylhydrocarbon-interacting receptor protein-like 1 

8. Tubulin specific chaperone D 

9. Unactive progesterone receptor 23KD (Yeah, That is its name – it is not printing mistake

Few more points about Chaperones

1. Present in many species

2. Few are induced by conditions which cause unfolding of newly synthesized proteins

3. Bind predominantly to Hydrophobic regions

4. Act as Editing Mechanisms or Quality control

5. Most have ATPase activity

6. Found in 

a. Cytosol

b. Mitochondria

c. Lumen of Endoplasmic Reticulum

Signs of hypermagnesemia in order of increasing serum magnesium concentrations

	Signs of hypermagnesemia in order of increasing serum magnesium concentrations

	Serum magnesium concentration (mEq per L)
	Effect

	4 to 7
	Deep tendon reflexes present, but possibly hypoactive

	5 to 10
	Prolonged PQ interval; widened QRS interval on ECG

	8 to 10
	Loss of deep tendon reflexes                                     

	10 to 13
	Respiratory paralysis                                           

	15
	Altered cardiac conduction                                         

	25
	Cardiac arrest                                                     


Treatment of Magnesium overdose

· Blood pressure and respiratory support;
· Artificial respiration is often required.

· Slow injection of intravenous calcium  gluconate, 5 to 10 mEq of calcium or 10 to 20 mL of a 10% solution  5 (diluted if desirable with 0.9% sodium chloride injection) to reverse heart block or respiratory depression.

· Subcutaneous administration of physostigmine (0.5 to l mg) may be helpful; however, routine use is not recommended because of its toxicity.

· Dialysis may be required to remove magnesium sulfate if renal function is reduced.
Chapter 17: Neurology 

At the end of the chapter 
Causes of Pseudotumour Cerebri

1.
Metabolic disorders




a)
Galactosemia




b)
Hypoparathyroidism




c)
Pseudo hypoparathyroidism




d)
Hypophosphatasia




e)
Prolonged corticosteroid therapy




f)
Growth hormone treatment




g)
Hyper vitaminosis A




h)
Vitamin A deficiency




i)
Addison disease




j)
Obesity




k)
Menarche




l)
Oral contraceptives




m)
Pregnancy


2.
Infections




a)
Roseola Infantum




b)
Chronic otitis media




c)
Mastoiditis




d)
Guillian Barre Syndrome


3.
Drugs




a)
Nalidixic Acid




b)
Tetracycline


4.
Hematological disorders




a)
Polycythemia




b)
Hemolytic Anemia




c)
Iron deficiency Anemia




d)
Wiskott Aldrich Syndrome


5.
Obstruction of intracranial drainage by venous thrombosis




a)
Lateral sinus or posterior sagittal sinus thrombosis




b)
Head Injury




c)
Obstruction of Superior Vena Cava

Mechanisms of Pseudotumour Cerebri


1.
Alteration of CSF Absorption and Production



2.
Cerebral Edema



3.
Abnormalities in Vasomotor Control and Cerebral blood flow



4.
Venous obstruction

Features of Benign intracranial hypertension
· Increased intracranial pressure

· Normal cerebrospinal fluid (CSF) cell count

· Normal CSF Protein Count

· Normal Ventricular Size

· Normal Ventricular anatomy

· Normal ventricular  position
 

Few Facts about tremors
1.
Physiological tremors  Fine Rapid oscillation of a part of the body occurring under stress

2.
Rest Tremor  Parkinsonism, Thyrotoxicosis, Anxiety, Chronic Alcoholism, Mercury poisoning, Benign essential tremor

3.
Action or Intention Tremor  Cerebellar disease

4.
Hysterical Tremor  Hysteria

5.
Wrist flapping tremor (Asterixis)  Hepatocellular failure

6.
Batswing Tremor  Wilson’s disease

7.
Rubral Tremor  Rest Tremor exacerbated during movement (Red Nucleus Lesion)

8.
Perioral Tremor  General Paralysis of Insane


Syndromes and Hemiplegias

 Weber Syndrome :
o Site: Oculomotor Nerve + Basis Pedunculi (Cortico Spinal tract)

o Lesion: Ipsilateral lower motor neuron paralysis of eye muscles supplied by oculomotor Nerve + Contralateral UMN Spastic Paralysis

Nothnagel Syndrome :
o Site: Injury to Superior Cerebellar peduncle + III Nerve Nucleus

o Lesion: Ipsilateral oculomotor palsy and contra - lateral cerebellar ataxia

 Benedikt’s Syndrome :
o Site: Injury to Red Nucleus + III Nerve Nucleus

o Lesion:o Ipsilateral III Nerve lesion + Contralateral tremor, chorea & Athetosis

 Claude Syndrome :


o Combination of Nothnagel + Benedikt’s



o Injury to




 III Nerve Nucleus




 Red Nucleus




 Superior Cerebellar Peduncle

 Raymond Syndrome :
o Site: Lesion in Medial and ventral part of caudal pons, Abducent Nerve, Facial Nerve and Pyramidal tract

o Lesion: Alternating Abducent Hemiplegia, Ipsilateral Paralysis of lateral Rectus Muscle producing internal strabismus and horizontal diplopia, Contralateral hemiplegia

 Millard-Gubler Syndrome :
o Site: Lesion of Facial Nerve & Pyramidal tract

o Lesion: Ipsilateral VII Nerve palsy + Contralateral Hemiplegia
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: image1.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. 

