
Autumn  2004- 2nd parts of Q’s

Q1 Give concise accounts of each of the following;

Drug efficacy: Efficacy in its simplest terms is the tendency of a drug  once bound to a receptor to activate it and produce a response.  It can also be described as the parameter that describes the ‘strength’ of a single drug-receptor complex in evoking a response of the tissue.  Characteristics of the tissue such as the number of receptor it possesses and the nature of the coupling between receptor and the response and characteristics of the drug itself are important in efficacy. 

The ability of a drug molecule to activate a receptor is a graded rather than an all or nothing property. Some drugs produce a maximal response (the largest response that can be produced by that drug in high concentration) and are known as full agonists and are denoted an efficacy E=1.  Other drugs only produce a sub maximal response, are known as partial agonists and have an efficacy E<1.  Antagonists produce no response when bound and are said to have zero efficacy.

The 2 State Model provides a physical interpretation of efficacy.  This is where the receptor is shown in 2 conformational states; resting ‘R’ and activated ‘R*’ which exist in equilibrium.

If a drug has higher affinity for R* than R, the drug will cause a shift of equilibrium towards R* and is classed an agonist with positive efficacy.  If the drug shows no preference the prevailing R:R* equilibrium is not disturbed and the drug is a competitive antagonist with an efficacy of zero.  If the drug has preference for R state this shifts equilibrium to R state and this is classes an inverse agonist with negative efficacy.  We can therefore think of efficacy as a property determined by the relative affinity of a drug for the R and R* states.

Therapeutic Index:  is the ratio of the dose that produces toxicity to the dose that produces a clinically desired (effective) response in a population. It is defined by TD50/ED50 where TD50 is the dose that produces a toxic effect in 50% of population and ED50 is the dose that produces an effective response in 50%.  In this analysis the responses are quantal not graded that is the effect either occurs or it does not.  This can be applied to graded responses however, eg. For an antihypertensive drug the effective response might be taken as a fall of 5mmHg in BP.  A therapeutic index (TI) of large value indicates a wide margin between the effective and toxic doses. An example of a drug with a large TI is Penicilin which is extremely safe and common to give doses in excess of that minimally required to give a desired response. Conversely Warfarin has a narrow TI and there is a range of concentrations where the effective and toxic responses overlap and there will thus be a variation in patient response. For drugs like warfarin with a low TI their bioavailability critically alters their therapeutic effects. 

 TI however is only a crude guide to the margin of safety associated with using a drug mainly because of the variability between individuals, the possibility of idiosyncratic toxicity and TI does not take into account the clinical state of the patient.

Competitive antagonism: describes the situation where a drug binds selectively to a particular type of receptor without activating it but in such a way as to prevent binding of the agonist.  The agonist and antagonist have similar chemical structures.  Since the receptor can only bind one drug at a time this type of antagonist competes directly with the agonist.  The presence of the antagonist decreases the agonist occupancy of the receptor.  However increasing the concentration of agonist can restore agonist occupancy therefore this type of antagonism is said to be surmountable.  

There is a characteristic log Dose/Response curve for the agonist in the presence of a fixed concentration of antagonist.  The curve is shifted to the right without any change in slope or the maximum.  The extent of the rightward shift represents the ratio by which the concentration of agonist must be increased to overcome the competitive antagonism.  This agonist dose ratio is estimated by the Schild equation which when plotted gives straight line. This demonstrates a linear relationship between the agonist dose ratio and the antagonist concentration.

An eg. of competitive antagonism is competition of Isoprenaline by propanolol.

Receptor (ligand-gated) ion channels: are also known as iontropic receptors.  The ligand binding site is incorporated into the structure and is usually in the extracellular domain and these channels are activated when the ligand binds at this site.  It is on these receptors that the fast neurotransmitters of the body typically act. Eg. of these receptors include the Nicotinic ACh receptor, GABAa receptor and Glutamate gated calcium channel (NMDA, AMPA and kainite types). Their structure is that of an oligomeric assembly of subunits surrounding a central pore. The number of subunits that make up the receptor varies  but is usually 4-5. The NACh receptor is made up of 5 subunits, 2 of which are alpha subunits and bind an Ach molecule each.  The ion channel pore is built from transmembrane helices and this is the typical architecture of ligand-gated ion channels, the exception being the NMDA receptor in which the ion channel in constructed from loops rather than TM helices.

The ionotropic receptors are involved in the fastest synaptic events in the nervous system. Most of the excitatory neurotransmitters such as Ach and Glutamate cause an increase in Na+ and K+ permeability and an inward current of these positive ions depolarises the cell and results in an action potential. The action of the transmitter acting on the receptor peaks within a fraction of a millisecond and usually decays within a few milliseconds.  The sheer speed of this response implies that the coupling between the receptor and the ion channel is direct, and the molecular structure agrees with this.  

Some ligand channels in the plasma membrane differ from the above, they respond to intracellular rather than extracellular ligands. Examples include; 1) ATP sensitive K+ channels which open when intracellular ATP concentration in the cell falls and are found in nerve and muscle cells and also in insulin secreting cells where they link insulin secretion to blood glucose concentration. 2) Ca2+ activated  potassium channels, which occur in most cells. 3) Vanilloid receptor which is binding site for Capsaicin.

Ligand-gated ion channels can be targets for drug action, examples being;

1) Tubocurarine is an antagonist of NACh receptors.

2) Benzodiazepines are modulators of the GABA gated chloride channel, facilitating its opening.

3) Ketamine is a blocker of the NMDA glutamate gated ion channel.

4) Sulphonylureas are modulators of the ATP sensitive K+ channels of pancreatic B cells and are used in diabetes.

Q2: Discuss the pharmacological actions of drugs used to manage schizophrenia.

There are >20 different antipsychotic drugs available to treat scizophrenia.  A distinction is drawn between the drugs that were originally developed (eg. Chlorpromazine), these are referred to as typical or classical drugs and the more recent agents (eg. Clozapine, Riperidone), these are termed atypical antipsychotic drugs.  The main functional distinction between the 2 classes is that the typical drugs share a strong tendency to cause extra pyramidal motor symptoms (EPS), whereas the atypical produce fewer EPS.  Also the atypical are more affective against negative symptoms (social withdrawal, emotional flattening, reduced drive and poverty of speech) than the typical drugs which only treat positive symptoms (delusions, hallucinations and thought disorders). In general the antipsychotic drugs strongly inhibit aggressive tendencies however they produce a state of apathy and reduced initiative and the patient is slow to react to external stimuli or show emotion but there is no loss of intellectual function.

Dopamine hyperactivity is the main theory proposed as the cause of schizophrenia, but 5-HT  and Glutamate may also be involved.  All currently used antipsychotics are Dopamine D2 receptor antagonists and have varying activity on the other dopamine receptor subtypes.    Clinical studies show that clinical efficacy of antipsychotic drugs is consistently achieved when D2 receptor occupancy by the drug reaches 80%.   It is the blockade of dopamine receptors specific to the mesolimbic/mesocortical pathway that is believe to correlate with the antipsychotic action.  Whereas dopamine blockade of the nigrostriatal pathway produces the unwanted motor effects seen particularly with the typical drugs. Endocrine side effects such as gynaecomastia occur due to the blockade of D2 in the tuberoinfunibular pathway of the brain. The drugs also have a range of actions on other receptors (Alpha-adrenoceptors, histamine H1 receptors, muscarinic receptors, 5HT receptors) that modifies their effectiveness or produces side effects.  The improved side effect profile of atypical agents may reflect their reduced activity on D2 receptors and increased antagonism of 5HT2 receptors which implies an alternative mechanism for antipsychotic action.  Antipsychotic effects take some days-weeks to develop, suggesting that the effects are not simply due to receptor block which occurs immediately as demonstrated by the rise of drug concentration within the CSF.

The first antipsychotic, belonging to the class of typical agents, is chlorpromazine a phenothiazine drug. Other typical antipsychotic include; Thioridazine, Trifluperazine (similar to chlorpromazine), Haloperidol and Flupenthixol. They produce EPS; consisting of an early onset Parkinsonism with rigidity, mask like face and bradykinesia. Akathesia (restlessness) is also associated with their use. Tardive dyskinesia (involuntary twisting movements) is an irreversible, late onset symptom.  Endocrine side effects result from removal of dopamine action on D2 receptors which normally inhibits prolactin release from the pituitary.  There is an increase in prolactin plasma levels resulting in gynaecomastia, pain and lactation in both sexes. Infertility and ammenorrhoea can also result.  Non-dopamine side effects include; 1) muscarinic effects (blurring of vision, dry eyes and mouth, constipation and urinary retention) 2) Alpha-adrenoceptor blockade causes hypotension (chlorpromazine) 3) Anti-histamine effects; sedation and antiemetic (thioridazine) 4) Jaundice occurs mainly in chlorpromazine. 5) Urticaria 6)Sun sensitivity (chlorpromazine).

The atypical narcoleptics include; Sulpiride, Amisulpirie, Respiridone, Clozapine, Olanzapine.  Clozapine is thought to be effective where the atypical’s are not.  The atypical’s are recommended as first line treatment. The atypyicals have less EPS and endocrine effects but have their own particular side effects including; weight gain due to 5HT antagonism, mild anticholinergic effects (but this may also be beneficial; Ach acts in opposition of dopamine and the high muscarinic effects of Clozapine is thought to be another factor in its relative lack of EPS), dizziness, non insulin dependant DM. Agranulocytosis occurs in 1% of those treated with Clozapine but Olazapine is an effective alternative without causing agranulocytosis. 

Most antipsychotics have 1/2 lives of 15-30h and are given orally or by IM injection.  There is however considerable variation in plasma concentration achieved and response to a given plasma concentration and doses need to be determined on an individual basis. 

Q3; Write an account of the basic & clinical Pharmacology of Glucocorticoids

GC are steroid hormones. Endogenous GC are produced from cholesterol in the adrenal cortex and have general metabolic and systemic effects on carbohydrate and protein metabolism.  Exogenous GC given therapeutically have powerful anti-inflammatory and immunosuppressive effects.

The mechanism of GC action involves interactions between the steroid hormone and intracellular receptors. Upon entering the cell GC binds to cytoplasmic receptors (GR-alpha and GR-beta) this binding activates the cytoplasmic receptor, inducing a conformational change which exposes a DNA binding domain.  The steroid-receptor complexes form dimers and move to the nucleus where they bind Steroid Response Elements in the DNA.  The effect then is either to repress of induce transcription of particular genes.  The transcription factors AP-1 and NF-kB normally switches on transcription of genes for COX-2 and various cytokines and adhesion factors involved in the immune system.  GC repress the transcription of these factors and this accounts for their anti-inflammatory and immunosuppressive action.  GC induce the transcription of Annexin-1 which also has anti-inflammatory actions (possibly inhibition of phospholipase-A2) and is important in the neg. feedback action of GC on the hypothalamus.  Because their mechanism of action is mediated through alteration of gene transcription the anti-inflammatory effects of GC takes several hours to take effect.  GC also have some non-genomic effects which are much more rapid in onset the mechanism being interaction with membrane receptors and are mainly associated with metabolic effects.

The general metabolic effects of GC are to decrease uptake and utilisation of glucose and to increase gluconeogenesis, increase glycogen storage, decrease protein synthesis and increase protein breakdown.  GC have a 'permissive' effect on lipolytic response to cathecholamines and other hormones. Given over a long period of time GC can cause a redistribution of fat which is a characteristic of Cushing’s syndrome. GC given in non-physiological concentrations have some mineralocorticoid actions, causing Na+ retention and K+ loss.  GC decrease Ca2+ absorption in GIT and increase its excretion by the kidney which can result in osteoporosis.

Both endogenous and exogenous GC exert negative feedback on the secretion of CRF from HT and ACTH from pituitary.  The administration of exogenous GC thus depresses CRF and ACTH release which inhibits secretion of the endogenous hormone and results in atrophy of adrenal cortex which may take months to reverse.  

Exogenous GC inhibit both early and late phases of inflammation: 
1) They inhibit activity of neutrophils and macrophages due to repression of transcription factors for the relevant cytokines and adhesion factors. 
2) There is also decreased transcription of genes for IL-2 and its receptor this results in decreased action of T-helper cells and reduced clonal proliferation of T cells. 
3) Decreased fibroblast function contributes to the reduction of the late stages of inflammation-of healing and repair.  
4) Decreased expression of COX-2 leads to decreased prostanoid production.
5)  There is decreased generation of cytokines, adhesion factors and complement components. 
6)  There is decreased generation of inducable NO. 
7) And a decrease in IgG production
8) decreased histamine release from basophils. 
All of the above effects are considered the pharmacological actions of GC, they are different to the physiological effects of endogenous GC (which are only metabolic and regulatory in nature).

GC are used therapeutically to treat conditions where there is hypersensitivity and unwanted inflammation but result in immunosuppression and have many side effects. 

The unwanted effects of GC occur where there is large doses and prolonged treatment with anti-inflammatory of immunosuppressant agents where the metabolic actions are unwanted but do not occur in replacement therapy.  These unwanted effects include; suppression of response to infection, increased protein metabolism leading to muscle wasting and weakness, decreased glucose utilisation and uptake leads to hyperglycaemia and this can develop into diabetes, in children the metabolic effects can result in inhibition of growth, osteoporosis; GC reduce the function of osteoblasts and increase osteoclast activity as well as decreasing Ca2+ absorbtion from gut and increasing Ca2+ excretion in kidneys , hypogonadism, Suppression of endogenous GC synthesis and Cushing's syndrome.  Cushing’s syndrome is a constellation of signs and symptoms associated with increased GC action in body-it is comprised of; moon face and red plethoric cheeks, central obesity, easy bruising, poor wound healing, osteoporosis, hyperglycaemia, muscle wasting, hypertension, buffalo hump and states of euphoria or depression.
 Other toxic effects reported in GC therapy include congenital malformation if taken in pregnancy, glaucoma, cataracts, raised ICP, hypecoaguability of the blood, fever and disorders of menstruation.

Looking at the pharmacokinetics of GC, they can be given by a variety of routes, all can be given systemically, but topical forms are available and this decreases the likelihood of side effects.  Corticosteroid binding protein binds hydrocortisone but does not bind synthetic GC which instead is carried in the plasma bound to albumin.  The GC is inactive in its bound form, it enters cells by simple diffusion.  The compounds Cortisone and Prednisone are inactive until they are converted in vivo to Hydrocortisone and Prednisolone respectively.  Hydrocortisone has a half life of 90min, though its effects last 2-8 hours and is mainly inactivated in the liver.

The clinical uses of GC are in;

1) Allergic reactions g. drug reactions, angioedema, contact dermatitis

2) Cerebral oedema (Dexamethasone is preferred agent)

3) Eye diseases eg. allergic conjunctivitis

4) Collagen vascular disorders

5) GIT disease eg. topically in IBD

6) Haematological disorders eg. Lymphoma's, myeloma's, acquired haemolytic anaemia's, 

7) Hypercalcaemia

8)Neurological conditions eg. MS

9) Pulmonary conditions eg. asthma, Pneumonia

10) Rheumatological eg. RA,

11)Skin eg, eczema, 

12) Renal disease

13) Infections eg. gram neg Septicaemia

14) Malignancy eg. in combination with cytotoxic drugs in Hodgkin’s and ALL.

The main GC agents are Hydrocortisone (used in replacement therapy) has short-term action, Prednisone and the active compound Prednisolone which both have an intermediate duration of action, Dexmethasone which is a long-term agent.  Beclometasone and Budenoside are GC effective topically as an aerosol as anti-inflammatory agents in respiratory disease.

Q 4: Describe, with examples, the mechanism of action and clinical uses of the main categories of anticancer drugs.
The term cancer refers to a malignant neoplasm. Cancer arises as a result of a series of genetic and epigenetic changes, mainly the inactivation of tumour suppressor genes and the activation of oncogenes. The cells of a solid tumour can be considered as belonging to 3 compartments: Compartment A consists of dividing cells, possibly being continuously in cell cycle. Compartment B consists of resting cells: cells which, though not dividing, are potentially able to do so. Compartment C consists of cells that are no longer able to divide but which contribute to the tumour volume. 

Most anticancer agents are cytotoxic. They damage or kill cells; they do not affect the underlying pathogenetic mechanisms, namely the changes in growth factors and/or their receptors, in the cell cycle and apoptotic pathways, in telomerase expression or in tumour-related angiogenesis. Most are mainly antiproliferative, acting primarily on dividing cells and have no specific inhibitory effect on invasiveness, the loss of differentiation or the tendency to metastasise. Because the drugs inhibit cell proliferation, they will also affect rapidly dividing normal cells. Therefore, they can depress the bone marrow, impair healing, depress growth, cause sterility and hair loss, be teratogenic, and most cause nausea and vomiting.

The main anticancer drugs can be divided into the following general categories:

· Cytotoxic drugs- alkylating agents, antimetabolites, cytotoxic antibiotics, plant derivatives.

· Hormones- steroids.

· Miscellaneous Agents.

Alkylating Agents:
These compounds contain chemical groups that can form covalent bonds with particular nucleophilic substances in the cell. The main step is the formation of a carbonium ion which reacts instantaneously with an electron donor such as amine, hydroxyl or sulfhydryl groups. Most of these agents have 2 alkylating groups. The nitrogen at position 7 (N7) of guanine is probably the main molecular target for alkylation in DNA. A bifunctional agent can cause intra- or interchain cross-linking. This can interfere not only with transcription but also with replication, which is probably the critical effect of anticancer alkylating agents. Other effects of alkylation at N7 are excision of the guanine base with main chain scission, or pairing of the alkylating guanine with thymine instead of cytosine. All alkylating agents depress bone marrow function and cause GI disturbances. With prolonged use depression of gametogenesis can develop, leading to sterility, and an increased risk of acute non-lymphocytic leukaemia and other malignancies.

   1.Cyclophosphamide is probably the most commonly used alkylating agent. It is a nitrogen mustard. It is inactive until metabolised in the liver by the P450 mixed function oxidases to give phosphoramide mustard and acrolein, which is responsible for bladder toxicity (haemorrhagic cystitis). This can be ameliorated by giving the sulfhydryl donor mesna. It has pronounced effect on lymphocytes and can be used as an immunosuppressant. It is usually given orally or iv but can be given im. Another nitrogen mustard used is chlorambucil.

2.Cisplatin is a water-soluble planar coordination complex containing a central platinum atom surrounded by 2 chlorine atoms and 2 ammonia groups. Its action is analogous to that of the alkylating agents. When it enters the cell, Cl dissociates leaving a reactive complex that reacts with water and then interacts with DNA. It causes intrastrand cross-linking, between N7 and O6 of adjacent guanine molecules which results in local denaturation of the DNA chain. I t is given by slow iv injection or infusion. It is seriously nephrotoxic unless regimens of hydration and diuresis are instituted. It has low myelotoxicity but causes very severe nausea and vomiting. The 5-HT3-receptor antagonists are very effective in preventing this and have transformed cancer therapy with cisplatin. Tinnitus and hearing loss in high frequency range may occur, as may peripheral neuropathies, hyperuricaemia and anaphylactic reactions. It has revolutionised the treatment of solid tumours of the testes and ovary.

Antimetabolites:
1.Folate Antagonists-
   Folates are essential for the synthesis of purine nucleotides and thymidylate, which in turn are essential for DNA synthesis and cell division. The main action of folate antagonists is to interfere with thymidylate synthesis. Methotrexate is the main folate antagonist used. It inhibits the enzyme dihydrofolate reductase, competing with dihydrofolate in the generation of tetrahydrofolate, thus inhibiting the formation of thymidylate. It is given orally and taken up into cells, where it persists for weeks in the form of polyglutamate derivatives. High-dose regimens must be followed by ‘rescue’ with folinic acid. The drug has low lipid solubility and does not readily cross the BBB. Resistance to methotrexate may develop in tumour cells. Unwanted effects are depression of the bone marrow and damage to the epithelium of the GIT. Pneumonitis and nephrotoxicity can also occur.

2.Pyrimdine Analogues-
   Fluorouracil is an analogue of uracil and interferes with DTMP synthesis. It is converted into fluorodeoxyuridine Môn phosphate (FDUMP). This interacts with thymidylate synthase but cannot be converted into DTMP. The result is inhibition of DNA synthesis but not RNA or protein synthesis. It is usually given parent rally. The main unwanted effects are GI epithelial damage and myelotoxicity. Cerebellar disturbances can occur.

3.Purine Analogues-
   The main anticancer purine analogues include fludarabine, pentostatin, mercaptopurine and tioguanine. Fludarabine is metabolised to the triphosphate and inhibits DNA synthesis. It is immunosuppressive. Pentostatin inhibits adenosine deaminase, the enzyme that catalyses deamination of adenosine to inosine, which can have significant effects on cell proliferation.

Cytotoxic Antibiotics:
Antitumour antibiotics produce their effects mainly by direct action on DNA.

1.The Anthracyclines-

Doxorubicin binds to DNA and inhibits both DNA and RNA synthesis, but its main cyototoxic

action appears to be mediated through an effect on topoisomerase II, the activity of which is markedly increased in proliferating cells. Doxorubicin intercalates in the DNA and its effects is to stabilise the DNA-topoisomerase II complex after strands have been nicked, thus causing the process to seize up at this point. It is given by iv infusion an extravasation at the injection site can cause local necrosis. It can cause a cumulative, dose-related cardiac damage, leading to dysrhythmias and heart failure. The action may be the result of generation of free radicals.

Dactinomycin intercalates in the minor groove of DNA between adjacent guanosine-cytosine pairs, interfering with the movement of RNA polymerase along the gene and thus preventing transcription. It also may have a similar action to the anthracyclines on topoisomerase II.

Bleomycins are a group of metal-chelating glycopeptide antibiotics that degrade preformed DNA, causing chain fragmentation and release of free bases. Their action on DNA is thought to involve chelation of ferrous iron and interaction with oxygen, resulting in the oxidation of the iron and generation of super oxide, and/or hydroxyl radicals. Bleomycin is most effective in the G2 phase of the cell cycle and mitosis, but it is also active against non-dividing cells. It causes little myelosuppression. Its most serious toxic effect is pulmonary fibrosis.

Plant Derivatives:
These act by a variety of means. Vincristine is a vinka alkaloid; it binds to tubulin and interferes with spindle formation in dividing cells. It is given iv often in conjunction with a glucocorticoid. It is relatively non-toxic, having low myelotoxicity, but can cause sensory changes and muscle weakness. Paclitaxel, a taxane, stabilises microtubules in the polymerised state and interferes with spindle formation. It is given by iv infusion. Unwanted effects may include serious myelosuppression and cumulative neurotoxicity. Hypersensitivity is common and necessitates pre-treatment with glucocorticoids. Etoposide inhibits mitochondrial function and topoisomerase II action.

Hormones:
Tumours derived from hormone-sensitive tissues may be hormone dependent. Their growth can be inhibited by hormones with opposing actions, by hormone antagonists or by agents that inhibit the synthesis of the relevant hormones. Hormones or hormone analogues that themselves have inhibitory actions on particular tissues can be used in treatment of tumours of those tissues.

1.Glucocorticoids have inhibitory effects on lymphocyte proliferation and are used in leukaemias and lymphomas. They are also used in a supportive role in other cancers on the basis of their effect on raised intracranial pressure.

2.Oestrogens such as fosfestrol block the effect of androgens in androgen-dependent prostatic tumours. They also allow a greater killing efficacy of cytotoxic drugs.

3.Hormone Antagonists include anti-oestrogens, anti-androgens and adrenal hormone synthesis inhibitors. They are effective in hormone-sensitive tumours, eg, tamoxifen in breast cancer, flutamide in prostate cancer, and formestane used in postmenopausal breast cancer.

Miscellaneous Agents:
Crisantapase is a preparation of the enzyme asparagines, given im or iv. It breaks down asparagine to aspartic acid and ammonia. It is active against tumour cells that, having lost the capacity to synthesise asparagine, now require an exogenous source of it, eg acute lymphocytic leukaemia cells. Most normal body cells are able to synthesise asparagine, and the drug thus has a fairly selective action on certain tumours. It has very little suppressive effect on the bone marrow, the mucosa of the GIT or hair follicles. It causes nausea and vomiting and it can cause CNS depression, anaphylactic reactions and liver damage.

Amsacrine has a mechanism of action similar to that of doxorubicin.

Monoclonal Antibodies are immunoglobulin produced by cell culture selected to react with antigen specifically expressed on cancer cells. They attach to the specific antigen with the Fab portions of the molecule, leaving the Fc potion jutting out. This activates the host’s immune mechanisms and the cancer cell is killed by complement-mediated lyses or attack by killer cells. The 2 monoclonal antibodies in clinical use are rituximab and trastuzumab.

Q5: Discuss the basic and clinical pharmacology of the oral contraceptive drugs.
There are two main types of oral contraceptives:

· Combinations of an oestrogen with a progestogen (combined pill)

· Progestogen alone.

The combined oral contraceptive pill is extremely effective, at least in the absence of intercurrent illness and of treatment with potentially interacting drugs. The oestrogen in most combined preparations is ethinylestradiol, although some contain methanol. The progestogen may be norethisterone, levonorgestrol, or ethynodiol. In third generation pills desogestrol or gestodene is the progestogen used, which are more potent, have less androgenic action and cause less change in lipoprotein metabolism but probably cause a greater risk of thromboembolism than do second generation preparations.

The oestrogen content is generally 20-50(g ethinylestradiol or its equivalent, and a preparation is chosen with the lowest oestrogen and progestogen content that is well tolerated. The combines pill is taken for 21 consecutive days followed by 7 pill-free days, which causes a withdrawal bleed. Normal cycles of menstruation usually commence fairly soon after discontinuing treatment, and permanent loss of fertility is rare.

The mode of action is as follows:

· Oestrogen inhibits secretion of FSH via negative feedback on the anterior pituitary and thus suppresses development of the ovarian follicle.

· Progestogen inhibits secretion of LH and thus prevents ovulation. It also makes the cervical mucus less suitable for the passage of sperm.

· Oestrogen and progestogen act in concert to alter the endometrial to discourage implantation.

They may also interfere with the coordinated contractions of the cervix, uterus and fallopian tubes, which facilitate fertilisation and implantation.

Common adverse effects include weight gain due to water retention, nausea, flushing, dizziness, depression or irritability, skin changes and amenorrhoea on cessation of taking the pill.

The risk of thromboembolism in second-generation pills is small. The risk is greatest in specific subgroups in whom other factors contribute such as smoking. A marked increase in arterial blood pressure occurs in a small percentage of women shortly after starting the combined pill.

The combined pill has beneficial effects and markedly decreases menstrual symptoms such as irregular periods and intermenstrual bleeding. Iron deficient anaemia and premenstrual tension are reduced, as are benign breast disease, uterine fibroids and functional cysts of the ovaries. Unwanted pregnancy is avoided.

The drugs used in progestogen-only pills include norethisterone, levonorgestrel or ethynodiel. The pill is taken daily without interruption. The mode of action is primarily on the cervical mucus, which is made inhospitable to sperm. It also hinders implantation through its effect on the endometrial and on the motility and secretions of the fallopian tubes.

Progestogen-only contraceptives offer a suitable alternative to the combine pill for some women in whom the oestrogen is contraindicated and are also suitable for women whose blood pressures increase unacceptably during treatment with oestrogen. Their contraceptive effect is less reliable than that of the combination pill, and missing a dose may result in conception. Disturbances of menstruation (especially irregular bleeding) are common.

Combined and progestogen-only oral contraceptives are well absorbed in the gastrointestinal tract and are metabolised by hepatic cytochrome P450 enzymes. Since the minimum effective dose of oestrogen is used, any increase in its clearance may result in contraceptive failure. Enzyme-inducing drugs also have this effect for progesterone-only pills. Such drugs include rifampicin, rifabutin, carbamazepine, phonation, griseofulvin and others. There is variable amount of enterohepatic cycling, which forms the basis for drug interaction since broad-spectrum antibiotic use alters the bowel flora and can thereby render oral contraception ineffective. This does not occur with progesterone-only pills.

Postcoital emergency contraception consists of oral administration of levonorgestrel, alone or combined with oestrogen. It is effective if taken within 72 hours of unprotected intercourse, repeated 12 hours later. Nausea and vomiting are common, to which the pill may be lost. Insertion of an intrauterine device, however, is more effective than hormonal methods.


