Text to be added

Part III

Basic Sciences
Chapter 19: The story of Proton 
In Page Number 349, under Weak Acids and Weak bases Replace
Weak Bases : NH4OH, CO(OH)2 etc

With 
Weak Bases : NH4OH, Ca(OH)2 etc

In Page Number 369, Figure 19.6 has to be changed. (It was changed after printing in the last third edition and the correct figure pasted in the books)
In Page Number 375, Replace
-log[H3O]+ = -log Ka + log [Acid]
                                            [Salt]

Using pH notation

pH = pKa +  log [Acid]
                           [Salt]

With (this was also pasted later in the third edition. Please check
-log[H3O]+ = -log Ka + log [Salt]
                                            [Acid]

Using pH notation

pH = pKa +  log [Salt]
                           [Acid]

Chapter 20: Enzymes of Clinical Significance – No Change
Chapter 21: Investigations – No Change 

Chapter 22: Therapeutics 

To add the following 

Mechanism of action of Anticonvulsants

1. Prolongation of Na+ Channel Activation

a. Phenytoin

b. Carbamazapine

c. Valproate

d. Lamotrigine

e. Topiramite

f. Zonisamide

2. Facilitation of GABA mediated Cl- channel opening

a. Barbiturate

b. Benzodiazepine

c. Vigabatrin – Inhibitor of GABA Transaminase, the enzyme that degrades GABA – I remember this as Vi-GABA – TRansaminase – INhibitor.  
d. Valproate

e. Gabapentin

f. Tiagabine

3. Inhibition of ‘T’ Type Ca2+ Current

a. Ethosuximide
b. Trimethadione

c. Valproate
To add the following Tables
	Selection of Antiepileptic Drugs



	

	Primary Generalized Tonic-Clonic

Partiala
 

Absence

Atypical Absence, Myoclonic, Atonic

First-Line 

Valproic acid 

Lamotrigine 

Topiramate 

Carbamazepine 

Phenytoin 

Lamotrigine 

Oxcarbazepine 

Valproic acid 

Valproic acid 

Ethosuximide 

Valproic acid

Lamotrigine 

Topiramate 

Alternatives 

Zonisamideb
Phenytoin 

Carbamazepine 

Oxcarbazepine 

Phenobarbital 

Primidone 

Felbamate 

Levetiracetamb
Topiramate

Tiagabineb
Zonisamideb
Gabapentinb
Phenobarbital 

Primidone 

Felbamate 

Lamotrigine 

Clonazepam 

Clonazepam 

Felbamate 



	aIncludes simple partial, complex partial, and secondarily generalized seizures.

bAs adjunctive therapy.


	Drugs and Other Substances that Can Cause Seizures



	

	Alkylating agents (e.g., busulfan, chlorambucil) 

Antimalarials (chloroquine, mefloquine) 

Antimicrobials/antivirals 

[image: image1]-lactam and related compounds 

Quinolones 

Acyclovir 

Isoniazid 

Ganciclovir 

Anesthetics and analgesics 

Meperidine 

Tramadol 

Local anesthetics

Dietary supplements 

Ephedra (ma huang) 

Gingko

Immunomodulatory drugs 

Cyclosporine 

OKT3 (monoclonal antibodies to T cells) 

Tacrolimus 

Interferons

Psychotropics 

Antidepressants 

Antipsychotics 

Lithium 

Radiographic contrast agents 

Theophylline 

Sedative-hypnotic drug withdrawal 

Alcohol 

Barbiturates (short-acting) 

Benzodiazepines (short-acting)

Drugs of abuse 

Amphetamine 

Cocaine 

Phencyclidine 

Methylphenidate 

Flumazenila



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

To add a row in the following Table 

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
	

	Alcohol

Inhalational Anaesthetics

Propofol
	Open Cl- Channel directly

Allosteric facilitation of GABA
	

	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

	Dipyridamole
	Phosphodiesterase

	Sildenafil
	Phosphodiesterase V

	Warfarin
	Gamma Carboxylation

	Lovastatin
	HMG- CoA Reductase

	Orbistat
	Pancreatic Lipase

	Acarbose
	a-glucosidase

	Tolistat
	Aldose reductase

	
	

	Omeprazole
	H+K+ATPase

	Digoxin
	Na+K+ATPase

	Propylthiouracil
	Peroxidase in Thyroid

	
	

	
	


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
To Move the following to this place
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
To Add the following 

Various Routes of Sub cutaneous Injection

1. Dermoject

2. Pellet Implantation

3. Dialistic (non bio degradable) implants

4. Bio degradable implants

Examples of Prodrugs and Active Form

	Prodrug (inactive)
	Active Form 

	Levodopa
	Dopamine

	Enalapril
	Enalaprilate

	Alpha methyl dopa
	Alpha methyl norepinephrine

	Depiverine
	Epinephrine

	Sulindac
	Sulfide metabolite

	Progaunil
	Cyclogaunil

	Prednisone
	Prednisolone

	Bacampicillin
	Ampicillin

	Sulfasalazine
	5-Aminosalicylic acid

	Cyclophosphamide
	Aldophosphamide, phosphoramide mustard, acrelein

	Fluorouracil
	Fluorouridine mono phosphate

	Mercaptopurine
	Methyl Mercaptopurine ribonucleotide

	Acyclovir
	Acyclovir triphosphate


Examples of Drugs which give active metabolites

	Active Drug
	Active Metabolite

	Chloralhydrate
	Trichloroethanol

	Codeine
	Morphine

	Morphine
	Morphine – 6 – glucuronide

	Cefotaxime
	Desacetyl cefotaxime

	Allopurinol
	Alloxanthine

	Procainamide
	N-acetyl Procainamide

	Primidone
	Phenobarbitone, phenyl ethylmalonamidePrimidone

	Diazepam
	Desmethyl –Diazepam, oxazepam

	Digitoxin
	Digoxin

	Imipramine
	desipramine

	Amitriptyline
	Nortriptyline

	Spirinolactone
	Canrenone

	Losartan
	E 3174


Drugs that inhibit drug metabolizing enzymes (there by increasing the blood level of enzymes metabolized by Cyt P 450 
· Allopurinol

· Omeprazole

· Erythromycin

· Clarithromycin

· Chloramphenicol

· Ketoconazole

· Itraconazole

· Metronidazole

· Ciprofloxacin

· Sulfonamides

· Fluoxetin and other SSRIs

· Diltiazem

· Amiodaraone

· Propoxyphene

· Isoniazid (Note that Rifampicin is an enzyme inducer and Isoniazid also induces Enzyme CYP2E1)

· Cimetidine
· Quinidine

· Disulfiram

· Verapamil

· MAO Inhgibitors

· Ritonavir and other protease inhibitors

Microsomal Enzyme Inducers are (Drugs that induce drug metabolizing enzymes there by increasing the blood level of enzymes metabolized by Cyt P 450 

· Inducing CYP 3A
· Phenobarbitone

· Rifampicin

· Glucocorticoids

· Inducing CYP2B1

· Phenobarbitone

· Inducing CYP2D6

· Rifampicin

· Inducing CYP2E1

· Isoniazid

· Chronic Alcohol Consumption

· Inducing CYP1A
· Polycyclic hydrocarbons like 3-methylcholanthrene and benzopyrene found in Cigarette smoke

· Charcoal broiled meat

· Industrial pollutants

· Others
· Chloral Hydrate

· Phenylbutazone

· Griseofulvin

· DDT

Drugs and Ion Channels

	Drug
	Action

	Quinidine
	Blocks Myocardial Na+ Channels

	Dofetilide and Amiodarano
	Blocks Myocardial delayed rectifier K+ Channels

	Nifedepine
	Blocks L type of Voltage sensitive Ca 2+ channels

	Nicorandil
	Opens ATP Sensitive K+ channels

	Sulfonylurea hypoglycemics
	Inhibit Pancreatic ATP sensitive K+ channels

	Amiloride
	Inhibits Renal Epithelial Na+ channels

	Phenytoin
	Modulates (prolongs the inactivated state of ) voltage sensitive neuronal Na+ channels

	Ethosuxamide
	T type Ca Channels in Thalamic Neurons


Drugs and Membrane Transporters
	Drug
	Action

	Desipramine
Cocaine
	Block Neuronal Reuptake of noradrenaline by interacting with Norepinephrine transporter (NET)

	Fluoxetine and SSRI
	Block Neuronal Reuptake of serotonin by interacting with Serotonin transporter (SERT)

	Amphetamine
	Selectively blocks dopamine reuptake in brain neurons by dopamine transporter (DAT)

	Reserpine
	Blocks the granular reuptake of noradrenaline and 5-HT by the vesicular amine transporter

	Hemicholinium
	Clocks choline uptake into cholinergic neurons and depletes ACh

	Tiagabine
	Inhibiting re uptake of GABA into brain neurons by GABA transporter GAT 1

	Furosemide
	Furosemide inhibits the Na+K+2Cl- co transporter in the ascending limb of loop of Hemle

	Hydrochlorthiazide
	Inhibits Na+Cl- symporter in the early distal tubule

	Probenecid
	Inhibits active transport of organic acids (uric acid, penicillin) in renal tubules by interacting with organic anion transporter (OAT)


