Text to be added

Part III

Basic Sciences
Chapter 19: The story of Proton 
Use the script that has been given in a handwritten form and has been already composed

Chapter 20: Enzymes of Clinical Significance 

Lactate dehydrogenase

· Lactate dehydrogenase is an oxidoreductase which catalyzesthe conversion of lactate to pyruvate. It consists of 4 subunits which may be of 2 different types - M and H ("muscle" and "heart" formerly known as A and B respectively). Five different isoenzymes are therefore possible, depending on the subunit composition:

· There are five Isoenzymes fo LDH. The active LDH Molecule is a Tetramer of molecular weight 130000 having 2 M and 2 H each having mol wt of 34,000 Daltons. Only the tetrameric forms are enzymatically active

	Isoenzyme
	Subunits
	Mol Formula
	Found in 
	Starch Electrophoresis

	LDH 1
	HHHH
	H4
	Cardiac
	Moves far towards Anode, b/w Albumin and alpha-1-globulin

	LDH 2
	HHHM
	H3M
	
	alpha-2-globulin

	LDH 3
	HHMM
	H2M2
	
	Beta region

	LDH 4
	HMMM
	HM3
	
	Fast gamma

	LDH 5
	MMMM
	M4
	Liver
	Behind gamma globulins


· LDH-1 and LDH-2 are predominant in heart, whileLDH-4 and LDH-5 predominate in skeletal muscle and liver. The molecular weight of all isoenzymes is ca. 140 kDa. L(+)-lactate dehydrogenase is specific for L(+)-lactate and does not react with D(-)-lactate.  LDH is used in coupled enzyme assays, for example in thedetermination of ATPase, myokinase  and pyruvatekinase. It may also be used in the determination oflactate (5), pyruvate (6) and various other metabolites.

Myocardial infarction there is elevated LDH level

· The peak rise in Serum LDH is roughly proportional to theextent of the injury to the myocardial tissue

· The elevated levels may persist for more than a week after CPK and SGOT levels have returned to normal

· Serum LDH level > 1500 IU/L in AMI suggests grave prognosis

Creatine Phosphokinase (Creatine kinase CK or CPK)
In Humans Creatine Phosphokinase (Creatine kinase CK or CPK) exists as three different isoenzymes

	Type
	Polypeptide Chains
	Electrophoretic Mobility
	Tissues Found

	CPK -1
	BB
	Fast moving : more -ve charge
	Brain

	CPK -2
	MB
	
	Myocardium

	CPK -3
	MM
	Slow moving
	Skeletal Muscle


CK 2 activity peaks 24 hours after Infarction where as LDH activity peaks 36 hours
-glutamyl transpeptidase (G-GTP)

-glutamyl transpeptidase (G-GTP), also called as -glutamyl transferase(G-GT) catalyses the transfer of -glutamyl group from one peptide to another peptide or amino acid. 

· Normal Serum activity  is 

· Men

10 to 47 IU/L

· Women
7 to 30 IU/L

· Site

· Highest in Kidneys

· Also is Liver, Lungs, Pancreas and Prostate

· Some activity is present in Intestinal mucosa, Thyroid Gland and Spleen

· Heart contains very little GGTP

· In AMI, the enzyme rises, peak activity between 7th and 11th day and lasts a month

· The enzyme comes from Vascular endothelium from angioblastic proliferation

· Elevated Activity is seen in

· Hepatobiliary Disease

· Obstructive Jaundice

· Cholangitis

· Cholecystitis

· Primary Neoplasia

· Secondaries

· Alcoholics - the most sensitive indicator in alcoholics suggest intake of > 60 gm alcohol per day

· Pancreatic disease

· SLE

· Drugs (see the question in Pharmacology on Antiepileptics) 

· Phenytoin

· Paracetamol acute toxicity

· NOT elevated in Bone disease - can be used to differentiate skeletal and hepatic origin of ALP

Troponin
Cardiac-specific troponin T (cTnT) and cardiac-specific troponin I (cTnI) have amino acid sequences different from those of the skeletal muscle forms of these proteins. These differences have permitted the development of quantitative assays for cTnT and cTnI with highly specific monoclonal antibodies. Since cTnT and cTnI are not normally detectable in the blood of healthy individuals but may increase after AMI to levels over 20 times higher than the cutoff value (usually set only slightly above the noise level of the assay), the measurement of cTnT or cTnI is of considerable diagnostic usefulness, and they are now the preferred biochemical markers for MI. The cardiac troponins are particularly valuable when there is clinical suspicion of either skeletal muscle injury or a small MI that may be below the detection limit for CK and CKMB measurements. Levels of cTnI may remain elevated for 7 to 10 days after AMI, and cTnT levels may remain elevated for up to 10 to 14 days. Thus, measurement of cTnT or cTnI has replaced measurement of lactate dehydrogenase (LDH) and its isoenzymes in patients with suspected MI who come to medical attention more than 24 to 48 h after the onset of symptoms.

· Troponin T is useful for the bed side diagnosis of MI

· Troponin T is useful for the diagnosis of Acute MI Post operatively after CABG

· Troponin T is useful for the diagnosis of Small Infarcts

· Troponin T is NOT useful for the diagnosis of Reinfarction after 4 days as they remain elevated for 7 to 10 days

Chapter 21: Investigations 

Chromatography

Chromatography is a broad range of physical methods used to separate and or to analyze complex mixtures. The components to be separated are distributed between two phases: a stationary phase bed and a mobile phase which percolates through the stationary bed.

	Chromatography
	Basis
	Principle
	Procedure

	Gel Filtration
	Size 

Molecular Weight
	Columns having Pores, calibrated with proteins of known size (mol wt)
	Unknown protein identified by Elution

	Iso Electric Focussing
	Iso electric pH
	Each protein is Electrically neutral at a particular pH
	Electicity is used and hence this is electrophoresis

	Ion Exchange Chromatography
	Electrostatic Attraction between a charged molecule and opposite charged molecule on the resis
	The resins used are Carboxy methyl cellulose or Di ethyl amino ethyl Celulose called as CM and DEAE.
	See the Tips


Types of Chromatography

	Adsorption Chromatography
Adsorption chromatography is probably one of the oldest types of chromatography around. It utilizes a mobile liquid or gaseous phase that is adsorbed onto the surface of a stationary solid phase. The equilibriation between the mobile and stationary phase accounts for the separation of different solutes.
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	Partition Chromatography
This form of chromatography is based on a thin film formed on the surface of a solid support by a liquid stationary phase. Solute equilibriates between the mobile phase and the stationary liquid.
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	Ion Exchange Chromatography
In this type of chromatography, the use of a resin (the stationary solid phase) is used to covalently attach anions or cations onto it. Solute ions of the opposite charge in the mobile liquid phase are attracted to the resin by electrostatic forces.
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	Molecular Exclusion Chromatography
Also known as gel permeation or gel filtration, this type of chromatography lacks an attractive interaction between the stationary phase and solute. The liquid or gaseous phase passes through a porous gel which separates the molecules according to its size. The pores are normally small and exclude the larger solute molecules, but allows smaller molecules to enter the gel, causing them to flow through a larger volume. This causes the larger molecules to pass through the column at a faster rate than the smaller ones.
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	Affinity Chromatography
This is the most selective type of chromatography employed. It utilizes the specific interaction between one kind of solute molecule and a second molecule that is immobilized on a stationary phase. For example, the immobilized molecule may be an antibody to some specific protein. When solute containing a mixture of proteins are passed by this molecule, only the specific protein is reacted to this antibody, binding it to the stationary phase. This protein is later extracted by changing the ionic strength or pH.
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Urine Analysis
	Substance Detected
	Name of the Test
	Reagent
	Colour

	Chloride
	Fantus
	
	

	
	
	AgNO3
	White

	Sulphate
	
	Acetic Acid, BaCl2
	White

	Ethereal Sulphates
	
	Acetic Acid, BaCl2 ,HCl
	Turbidity

	Indiacan
	Jaffe
	Hypochlorite(K Chlorate and Conc HCl) Extract with Chloroform
	Indigo blue

	
	Oberneyers
	Ferric Chloride + HCl Extract with Chloroform
	Indigo blue

	Calcium
	Sulkowich
	Oxalic Acid, Ammonium Oxalate and Glacial Acetic Acid
	Fine white cloud or Heavy Milky White

	Urea
	Hypobromite
	Sodium Hypobromite
	Effervescence

	
	Specific Urease
	Phenol Red, 1% Acetic Acid or 2% Na2CO3
	Faint Yellow Red

	
	Specific Urease
	Above Test +  1 ml of Urease + shake and wait for 10 minutes
	Intense Pink Colour

	
	Doremus Ureometer
	
	

	Uric Acid
	Benedict’s Uric Acid test
	Benedict’s Uric Acid Reagent +  Na2CO3
	Blue Colour

	
	Murexide Test
	Conc HNO3 + Heat
	Reddish Deposit

	
	
	Above Test+ dip a rod in dil NH3 and draw it through the deposit  
	Reddish Violet

	
	
	Deposit + NaOH
	Bluish Violet

	Protein
	Heat Test
	Test Tube Heated
	Precipitate

	
	Sulphosalicylic Acid Test
	25 % Sulphosalicylic Acid
	White Precipitate

	
	Nitirc Acid test
	Conc HNO3 
	White Ring

	Sugar
	Benedict’s
	5ml of Benedicts Qualitative Reagent + 8 drops of Urine
	Colour Change from Blue to Red

	
	Fehlings
	Fehlings reagent A + B
	

	Ketone Bodies
	Rothera
	Ammonium Sulphatre + Sodium Nitroprusside
	Purple Ring

	
	Gerhardt’s 
	10 % Ferric Chloride
	Purple Colour

	
	Iodoform Test
	Alkaline Iodine
	

	Beta OH butyric Acid
	Black reaction
	H2O2 Ferric and Ferrous Chloride
	Rose Colour

	Blood
	Benzidine
	Benzidine, Glacial Acetic Acid, H2O2
	Deep Blue, Greenish Blue, Deep Geen

	Bile Salts
	Hay’s
	Sprinkle Sulphur (This is a PHYSICAL and NOT CHEMICAL TEST)
	Sulphur particles sink

	
	Petten-Koffer’s
	Sucrose Solution +  H2SO4
	Red Ring

	
	Oliver
	Acidified Peptone
	White Milky precipitate

	Bile Pigments
	Iodine Test
	Layer Tincture Iodine on Urine
	Green Ring

	
	Gmelin
	Layer Urine on Conc HNO3
	Green, Blue or Violet Rings

	
	Fouchets
	1% acetic Acid, BaCl2 Ammonium Sulphate + Fouchet’s Reagent
	Blue or Green

	
	Cole’s test
	Boil Urine + MgSO4 + BaCl2 + Absolute Alcohol + Potassium Chlorate 
	Blue or Green

	Urobilinogen
	Ehrlich’s Test
	p-dimethyl amino benzaldehyde and HCl
	Cherry Red

	
	Watson’s Modification
	Ferrous hydroxide + Calorimetric Estimation
	

	
	Schlesinger 
	Lugol’s iodine, Saturated Alcoholic Solution of Zinc Acetate or Zinc Chloride
	Greenish Flourescence

	
	
	
	


Ehrlich

Tips

· Ehrlich’s Test is for Urobilinogen only !!

· Ehrlich’s Reagent is for Urobilinogen as well as Porphobilinogen !!!

· Ehrlich's diazo reagent: Diazo reagent : Two solutions, one of sodium nitrite, the other of acidified sulfanilic acid, used in bringing about diazotization. This is reagent used in the Van de  Bergh reaction used to estimate Bilirubin (Direct and Indirect) in Blood

· Ehrlichia: Small, often pleomorphic, coccoid to ellipsoidal organisms occurring intracytoplasmically in circulating lymphocytes. They are the aetiologic agents of tick-borne diseases of humans, dogs, cattle, sheep, goats, and horses. 

· Ehrlich's anaemia: Aplastic anaemia

· Ehrlich's inner body: Heinz-Ehrlich body : A round oxyphil body found in the red blood cell in case of haemocytolysis due to a specific blood poison. 

· Ehrlich's phenomenon: The difference between the amount of diphtheria toxin that will exactly neutralise one unit of antitoxin and that which, added to one unit of antitoxin, will leave one lethal dose free is greater than one lethal dose of toxin; i.e., it is necessary to add more than one lethal dose of toxin to a neutral mixture of toxin and antitoxin to make the mixture lethal (the basis of the L+ dose). 

· Ehrlich's postulate: Side-chain theory : Ehrlich postulated that cells contained surface extensions or side chains (haptophores) that bind to the antigenic determinants of a toxin (toxophores); after a cell is stimulated, the haptophores are released into the circulation and become the antibodies. 

· Ehrlich-Turk line: Seldom-used term for the vertical, thin deposition of material on the posterior surface of the cornea in uveitis. 

· Ehrlich's triacid stain: A differential leukocytic stain comprised of saturated solutions of orange G, acid fuchsin, and methyl green. 

Fed up with Ehrlich…………..

Just One more

· Paul Ehrlich invented the Ziehl and Neelson Stain we use for staining AFB!!!!!

Chapter 22: Therapeutics 

Phenytoin Toxicity
The adverse effects of Phenytoin are 

· Gum Hyperplasia

· Hirsutism, acne

· Hypersensiticity reactions – rashes, DLE, Lymphadenopathy, neutropaenia which requires discontinuation of therapy

· Megaloblastic Anemia due to Decreased Absorbtion and Increased Excretion of Folic Acid

· Granulocytopaenia and even Pancytopaenia

· Osteomalacia

· Hyperglycaemia due to inhibition of Insulin release

· Foetal Hydantoin Syndrome

· Hypoplastic Phalanges

· Cleft Palate

· Hare Lip

· Microcephaly

Note the 5 H in the adverse effects 

· Hyperplasia of Gums, 

· Hirsutism, 

· Hypersensiticity reactions 

· Hyperglycaemia 

· Hydantoin Syndrome

Drugs acting on IL-2

1.
Block IL-2 production


a.
Cyclosporine


b.
Tacrolimus.

2.
Block high affinity: 1L-2 receptors


a.
Daclizumab


b.
Basiliximab.

3.
Inhibition of transduction of signals from 1L-2 receptor to nucleus


a.
Sirolimus
Drugs effecting GABA - receptor gated chloride channel (GABAA Receptor)

	

	Drug
	Acts like Agonist
	Acts like Antagonist

	GABA
	Endogenous  agonist Promotes Cl- influx
	

	Muscimol
	Agonist at GABAA
	

	Bicuculline
	
	Competitive antagonist at GABAA receptor

	Picrotoxin
	
	Blocks Cl- channel non-competitively

	Barbiturate
	Agonist at an allosteric site(? Picrotoxin site)

prolong GABA Action

open Cl- Channel
	

	Benzodiazepine(BZD) 
	Agonist at an allosteric BZD Site( facilitate GABA action
	

	b-Carboline (DMCM)
	
	Inverse Agonist at

BZD site( Impede 

GABA action

	Flumazenil
	
	Competitive 

Antagonist at BZD 

Site


· GABAA receptor is an intrinsic ion channel receptor and it increases Cl- content

· There is another group of GABA receptors called as GABAB Receptors. This GABAB Receptor is a G. Protein coupled receptor and this hyperpolarizes neurons by increasing K+ conductance and altering Ca2+ flux. These receptors are blocked by Baclofen.
Drugs and Enzymes Inhibited

	Drug
	Enzyme Inhibited

	Disulfiram
	Aldehyde dehydrogenase

	Allopurinol
	Xanthine Oxidase

	Acetazolamide
	Carbonic Anhydrase

	4-Methyl Pyrazole ( Fomepizole)
	Alcohol dehydrogenase

	Trimethoprim
	Dihydrofolate reductase in bacteria

	Methotrexate
	Dihydrofolate reductase in human (and cancer) cells

	Proguanil Pyrimethamine
	Dihydrofolate Reductase in Parasites

	Sulfonamides Dapsone
	Folate Synthetase

	Ciprofloxacin
	DNA Gyrase

	Penicillins
	Transpeptidases

	Isoniazid
	Fatty Acid Synthase

	Rifampicin
	DNA Dependent RNA synthesis (ie) RNA Polymerase

	Ethambutol
	Arabinogalactan Synthesis

	Cycloserine
	Enzyme which racemose L- alanine and link two D-alanine

	Imidazoles
	Fungal cytochrome P450 enzyme lanosterol-14-demethylase

	Terbinafine
	Squalene epoxidase

	Acyclovir
	Viral DNA Polymerase

	Zidovudine
	Reverse Transcriptase

	Indinavir
	Protease

	Pentamidine
	Topo isomerase II

	Etoposide
	DNA Topo isomerase II

	Topotecan/Irinotecan
	DNA Topoisomerase I

	Hydroxyurea
	Ribonucleoside diphosphate Reductase

	Carbamates and Organophosphates
	Choline Esterase

	a-Methyl Tyrosine
	Tyrosine Hydroxylase

	a-Methyl DOPA
	DOPA decarboxylase

	Disulfiram
	Dopamine b-hydroxylase

	DOPS (di-hydroxy phenyl serine)
	Dopamine b-hydroxylase

	Steroids
	Phospholipase A

	Aspirin
	COX 1 and COX-2

	Nimesulide,Meloxicam, Nabumetone
	Preferential COX-2

	Celecoxib, Rofecoxib Valdecoxib
	Selective COX-2

	Methyl Xanthines
	Phosphodiesterase (non - selective)

	Finasteride
	5 a Reductase

	Topiramate
	Carbonic Anhydrase

	Carbidopa Benserazide
	DOPA Decarboxylase in periphery (periphery decarboxylone) inhibition

	Selegiline
	MAO-B(Mono Amino Oxidase -B)

	Entacapone Tolcapone
	COMT

	Moclobemide Clorgyline
	(Reversible Inhibitors of MAO-A (RIMA)

	Rivastigmine
	Acetyl Choline Esterase Butyl Choline Esterase

	Donepezil
	(reversible) Inhibition of Acetyl Choline Esterase

	Captopril
	Angiotensin Converting Enzyme

	Digitalis
	Na+ K+ AT Pase

	Amrinone, Milrinone
	Phosphodiesterase III

	Warfarin
	Gamma Carboxylation

	Dipyridamole
	Phosphodiesterase

	Lovastatin
	HMG- CoA Reductase

	Orbistat
	Pancreatic Lipase

	Acarbose
	a-glucosidase

	Tolistat
	Aldose reductase


Drugs and Enzymes Activated 

	Drugs
	Enzyme Activated

	Heparin
	Antithrombin III

	Clofibrate,Gemfibrozil
	Lipoprotein lipase PPARa

	Rosiglitazone(Thiazolidinediones)
	PPAR g (Peroxisome proliferator activated Receptor gamma )


Drugs derived from various species of Streptomyces
	Source( Fungus )
	 Antibiotic

	Streptomyces orchidaceus
	Cycloserine

	Streptomyces nodosus
	Amphotericin B

	Streptomyces mediterranei
	Rifampicin

	Streptomyces griseus
	Streptomycin

	Streptomyces aureofaciens
	Tetracyclines

	Stereptomyces fradiae
	Neomycin

	Stereptomyces lavendulae
	Framycetin

	Micromonospora inyoensis
	Sisomycin

	Stereptomyces Kanamyceticus
	Kanamycin

	Stereptomyces Tenebrarius
	Tobramycin

	Micromonospora purpura
	Gentamycin


Drugs against Malaria (Antimalarials)
Antimalarial drugs are

 Tissue Schizonticides


Drugs that eliminate developing or dormant liver forms both 


exoerythocytic and preerythrocytic stages



Primaquine is an example


 Blood Schizonticides


Kills blood Schizonts; (ie) act on erythrocytic parasites



Examples are




o Chloroquine


o Clindamycin




o Mefloquine


o Quinine




o Pyrimethamine


o Proguanil




o Quinacrine


o Halofantriene




o Quinghaosu


o Sulfonamides




o Teracyclines


o Sulfones


 Gametocides


Kill Gametocytes (Sexual Stages)



Prevents transmission to mosquito



Examples




o Primaquine




o Chloroquine (P. vivax)


 Sporonticides :


Make gametocytes non-infective within the mosquito’s body



Examples




o Pyrimethamine




o Proguanil


Please note that

1) Blood Schizonticides are also called as suppressive agents


2) Tissue Schizonticides are agents that remove malaria parasites 

    from liver

Drugs against Parasites 

Piperazine

GABA Agonistic Action







Opening of chloride channels







Hyperpolarisation







Flaccid paralysis


Pyrantel

Nicotinic Cholinergic receptors







Persistent depolarisation







Spastic Paralysis

Mechanism of Action of Antihelminths, Antiprotozoal drugs


(1)

Interfering with Dihydrofolate Reductase




a)
Pyrimethamine


(2)

Interfering with Thiamin Transporter




a)
Amprolium This is 





1- [(4 amino-2 propyl-5pyrimidinyl)-methyl]-2-picolinium 




   chloride





o Used in E. Tenella and E. acervulina


(3)

Interfering with Mitochondrial Electron transporter




a)
4 - Hydroxy quinoline derivatives





o buquinolate





o decoquinate





o methyl benzoquate





o anticoccidial





o potent inhibitors of NADH or succinate induced 
  



    mitochondrial respiration




b)
2 - hydroxy naphthoquinones





o Against apicomplexa





o Parvaquinone and buparvaquinone for treatment of 




    theileriosis in Cattle





o Atovaquone is antimalarial and also used in P. Carinii 




    infections and T. Gondii, cysts. This acts at cytochrome 



            bc1 complex


(4)

Interfering with microtubules




a)
Mebendazole, Fenbendazole and Benzimidazole have high 




selectivity for ascaris tubulins


(5)
Interfering with synaptic transmission




a)
Acting as Ganglionic Nicotinic Acetyl choline Agonists





oLevamisole, pyrantal pamoate oxantel pamoate, 




   bephenium





oCause persistent depolarisation 





oLeads to spastic paralysis





oAction Reversed by Mecamylamine




b)
Acting directly or indirectly as GABA agonists





o Piperazine





oOpen Cl- Channels  hyperpolarisation   flaccid 




   paralysis




c)
Acting on the chloride Ion channel





o Milbemycins and avermectins





o
Act on the ventral cord interneuron and  motoneuron 





function of arthropods





o
Potent antihelminthics, insecticides and anti 





ectoparasitic agents reversed by Picrotoxin




d)
Enhance Ca2+ Influx





o
Praziquantel





oInduces muscular contractions in cestodes and 





trematodes


6)

Mechanism not yet conclusively identified, but the likely 



mechanism may be




a)
Inhibition of Eukaryote protein synthesis





o
Emetine  Antiamoebiasis




b)
Inhibitor of Prokaryote protein synthesis





o
Paromomycin Antiamoebiasis




c)
Oxidative phosphorylation uncoupler





o
Bithionol





o
Rafoxanide





o
Niclosamide - Anti tapeworm




d)
Inhibitor of lipoxygenase





o
Diethyl carbazine    Anti filariasis




e)
Voltage dependent channel maker in cell membrane





o
Amphotericin B-Antifungal




f)
DNA Binding, lysosomal neutralisation and hematopor -




-phyrin binding





o
Chloroquine - Antimalarial




g)
DNA Binding and flavoenzyme inhibition





o
Quinacrine - Antimalarial




h)
DNA binding and Membrane binding





o
Quinacrine - Anti malarial




i)
DNA Binding





o
Hycanthone





o
Oxamniquine





o
Niridazole




j)
Acetyl Choline esterase inhibition





o
Metrifonate - Anti Schistosomal




k)
Inhibition of Phosphofructokinase





o
Trivalent Antimonials-Antischistosomal




l)
Inhibitor of trypanothione Reductase






Melarsen Oxide – Antitrypanosomiasis

DRUGS on Serotonin (5-HT)


5 HT Precursor  Tryptophan


Synthesis Inhibitor   P. Chlorophenylalanine (PCPA)


Uptake Inhibitor     
TCAD





Fluoxetine  
Only 5HT





Sertaline


Storage Inhibitor      
Reserpine





Fenfluramine   Only 5HT


Degradation Inhibitor





 Tranylcypromine





     ( Non selective MAO Inhibitor)





 Chlorgiline (Selective MAO Inhibitor)


Neuronal Degeneration





 5,6-Dihydroxy tryptamine


5HT Receptor Agonists





 D-LSD (D-Lysergic Acid diethyl Acid)





o non selective 5-HT Agonist





 Azapirones





    (Buspirone, Gepirone, Ipsapirone)





o partial agonist of 5-HT 1A





o do not produce sedation





 8-hydroxydipropylamino tetraline





  ( 8-OH-DPAT)





o highly selective 5-HT 1A




 Sumatriptan





o selective 5-HT 1B/1D Agonists





 Cisapride, Renzapride





o selective 5-HT4 Agonist





  m-Chlorophenyl piperazine (CPP)





o agonist of 5HT 1B as well as 5-HT 2A/2C



 5-HT Receptor Antagonists:





 Cyproheptadine





o blocks 5-HT 2A




 Methysergide





o potent 5HT2A/2C Antagonist





 Ketanserin





o blocks 5-HT2




 Clozapine





o 5HT 2A/2C Blocker





 Resperidone





o 5HT 2A + Dopamine D2 Antagonist





 Ondansetron





o 5 HT3 Antagonists

Lithium

Early CNS Toxicity of Lithium


Coarse Tremors


Giddiness


Ataxia


Motor Incoordination


Nystagmus


Mental Confusion


Slurred Speech


Hyper reflexia


Overdose Symptoms of Lithium


Muscle twitchings


Drowsiness


Delirium


Coma


Convulsions


Vomiting


Severe diarrhoea


Albuminuria


Hypotension


Cardiac arrhythmias


Few Values : <mEq/L> of Lithium

0.5 to 0.8
(
Maintenance therapy in Bipolar disorder

0.8 to 1.1
(
Episodes of Mania

> 1.5


(
Toxicity Symptoms. Start

> 2 



(
Overdose Symptoms

> 4

(
Hemodialysis indicated
