DRUG HERB INTERACTIONS

HOW DO DRUGS WORK?

Definitions 

Pharmacology

Pharmacokinetics

Pharmoacodynamics

Mechanism of action

· Transport systems – Ion channels, carrier molecules

· Enzymes

· Receptors – receptors directly linked to ion channels, G-protein linked receptors, Tyrosine –kinase linked receptors, DNA linked receptors

· Drug- receptor interactions – agonists, antagonists (competitive/non competitive)

Pharmacokinetics

· Routes of administration – enteral, parenteral

· Drug distribution

· Drug metabolism – sites of metabolism, phase I and II metabolism

· Drug excretion – renal, gastrointestinal

· Zero and first order kinetics

HOW DO HERBAL MEDICINES WORK?

Western scientific model

· Phytochemistry

· Actions

· Herbal pharmacokinetics

· Herbal pharmacodynamics

Traditional energetics

· Taste 

· Temperature 

· Direction

· Strategies

HOW DO DRUG-HERB INTERACTIONS OCCUR?

· Herbal pharmacodynamics is opposite to drug

· Herbal pharmacodynamics is the same as the drug

· The herb affects the absorption or distribution of the drug

· The herb increases or reduces the metabolism of the drug

· The herb increases or reduces the excretion of the drug

· The herb or drug may have side effects which confuse assessment of the patient

HERB DRUG INTERACTIONS EXPLORED SPECIFICALLY

A systematic approach

Gastrointestinal system

· Antacids and alginates

· Ulcer healing drugs

· Anti-motility drugs

· Laxatives

· Case example

Respiratory system

· Bronchodilators – adrenoceptor agonists, anti-muscarinic bronchodilators

· Corticosteroids

· Anti-histamines

· Systemic nasal decongestant

Cardiovascular system

· Cardiac glycosides

· Diuretics – thiazides, loop diuretics, potassium sparing diuretics

· Anti-arrhythmic drugs

· Beta-blockers

· Anti-hypertensive drugs – alpha-adrenoceptor blockers, ACE inhibitors, Angiotensin II receptor antagonists, Calcium channel blockers

· Nitrates

· Anticoagulants

· Anti-platelet drugs

· Fibrinolytic drugs

· Haemostatics

· Lipid regulating agents

GENERAL APPROACH

· The drug category: The drug – name, indications, mechanism, metabolism, administration, side effects, additional.

· Herbal strategies and actions which correspond

· Specific herbs with known or hypothetical interactions

INTRODUCTION

PHARMACODYNAMICS

INTRODUCTION

For the body to function and maintain homeostasis it is necessary for cells to be able to communicate with each other. There are different ways in which this may occur but they usually involve the use of molecules as a means of signalling to each other.

Drugs work because they affect the cellular level of the body, affecting various cellular macromolecules. They work in a number of ways all of which lead to intracellular change:

· Receptors - binding and interacting with receptors
· Transport systems - inhibition of transport systems
· Inhibiting enzymes. 

There are a few drugs whose action is a result of their general physiochemical nature – examples include general anaesthetics and antacids – and are referred to as having a non-specific mechanism – due to their non specific nature they are used in considerably higher doses than more specific drugs.

CELLS AND RECEPTORS

INTRODUCTION

The majority of receptors are on the plasma membrane as most of the molecules binding to them are hydrophilic, some receptors however are intracellular being present in the nucleus or cytoplasm or both and are affected by hydrophobic molecules such as the steroid hormones and thyroxine, which can travel across the cell membrane. Receptors recognise a molecule – which is called a ligand – which binds to the receptor and activates the receptor, which results in the regulation of an aspect of cell function. A receptor may recognise just one ligand or a family of ligands. A receptor which does not have a ligand bound to it is silent.




Receptors by binding and responding to ligands can have a wide range of affects on the body, affecting:

· Neurocrine function

· Endocrine function

· Gene expression

· Cell adhesion

· Immune response

· The sorting of intracellular proteins
· The release of intracellular Ca2+. 

AGONISTS AND ANTAGONISTS 

An agonist activates a receptor, whilst an antagonist opposes the action of an agonist – an antagonist does not switch a receptor off, it binds and causes no change. A partial agonist only partially stimulates a receptor not achieving the full response.

SIGNAL TRANSDUCTION

Signal transduction is the way in which a receptor when it is bound by a ligand transmits information into the cell. Receptors can be classified in a number of different ways. The main way is according to the physiological signalling molecule which attaches to them, i.e. the agonist – so for example ACh receptors. They can then be further sub-classified according to the affinity, which different antagonists have for them, hence ACh receptors can be sub-divided into Muscarinic ACh receptors and Nicotinic ACh receptors – nicotine only binds to nicotinic receptors and muscarine only binds to muscarinic receptors. In the case of nicotinic receptors there is only one sub type whilst with muscarinic receptors there are actually nine sub types – however three of these are particularly important which are M1, M2 and M3 receptors. Sub-classification can also be made based on the selective affinity, which certain other agonists may have for them.


There are four common mechanisms of cellular signalling which are;

· Membrane bound receptors with integral ion channels
· Membrane bound receptors with integral enzyme activity
· Membrane bound receptors which couple to effectors via transducting proteins (G protein coupled receptors)
· Intracellular receptors

It can be seen from the above that membrane bound receptors are the most common, as has already been mentioned the majority of ligands are hydrophilic and so can not permeate the cell membrane. Now let’s look at each one in turn.

MEMBRANE BOUND RECEPTORS WITH INTEGRAL ION CHANNELS

The receptor has an ion channel which is ligand gated, in that when the agonist binds to the receptor it causes a conformational change in the protein, which leads to opening of the channel gate so that ions can pass through. This causes a chemical event to be transmitted into an electrical event at the cell membrane. Ligand gated ion channels can be divided into two families, which are the classical ligand gated ion channels and the non classical ligand gated ion channels.

MEMBRANE BOUND RECEPTORS WITH INTEGRAL ENZYME ACTIVITY  

Agonists bind and cause a conformational change in the receptor triggering intrinsic enzyme activity in the cytoplasmic domain of the receptor. These proteins have a single transmembrane domain, which on activation dimerizes into a pair, binding to one of the pair causing movement of one against the other and unmasking the catalytic domain where the enzyme activity occurs. This causes extracellular messages to be transduced (transmitted) in the form of intracellular chemical messages, second messenger molecules (such as cyclic AMP), or the phosphorylation or dephosphorylation of cytoplasmic proteins hence changing their activity. Examples are:
· Growth Factor receptors – insulin, epidermal growth factor (EGF), and platelet derived growth factor (PDGF) receptors, 

MEMBRANE BOUND RECEPTORS WHICH COUPLE TO EFFECTORS VIA TRANSDUCTING PROTEINS – G PROTEIN COUPED RECEPTORS

There are at least 500 of these types of receptor in this super family of receptors and there are probably at least 1000 of them. These receptors are coupled to effector molecules via a transducing molecule called GTP binding regulatory protein – called a G-Protein for short. This G protein activates an enzyme or an ion channel. On ligand binding GTP becomes GDP on the G protein, the G protein then disassociating from the receptor and going on to affect adenyl cyclase – all of this happens in the plane of the membrane – i.e. the G protein diffuses along the membrane. A G protein may inhibit or stimulate 
	Cardiovascular system
	

	Gastrointestinal
	

	Nervous system – Neuroleptics, anti-migraine, analgesia
	

	Respiratory system 
	


GPCRs AND EFFECTOR MECHANISMS

Some of the effectors which are affected by G proteins are actually enzymes which catalyse the formation of secondary messengers – the G protein links the GPCR with the effector, and the effector may then create a secondary messenger

Adenyl cyclase – an integral plasma membrane protein it hydrolyses ATP to cause the production of cyclic AMP and pyrophosphate. The cyclic AMP then interacts with a cyclic AMP dependent protein kinase – PKA for short (sometimes referred to as A kinase). The PKA then phosphorylates other proteins in the cell – so increasing or decreasing their activity

Gs – activates adenyl cyclase – causes (depending on receptor involved) increased glycogenolysis, gluconeogenesis, and lipolysis; positive inotropic and chronotropic effects in the heart

Gi – inhibits adenyl cyclase 
Phospholipase C – 

.

INTRACELLULAR RECEPTORS

These are monomeric receptors found in the cytoplasm or nucleus. The hydrophobic hormone (steroids hormones and T3 and T4) binds to them and this causes conformational change, which reveals a DNA binding domain, and hence they regulate protein expression in the cell. They all exist with a chaperone protein, which the receptor releases on binding to reveal a DNA binding site, the activated receptor then binding to specific sequences of DNA in the nucleus to cause transcription and translation. The DNA binding domain of the receptor is called “zinc fingers”. Where as the previous three receptor types cause rapid responses, this causes a response which takes several hours to days to occur. 

CELLULAR ACTIVATION AND INHIBITION

Response to an activated receptor may cause activation or inhibition, examples include:

· Cardiac cells – ACh stimulates M2 muscarinic receptors to cause a slowing of the heart rate, NA stimulates (1 adrenoceptors to cause an increase in heart rate

· Hepatocytes – insulin stimulates glycogen synthesis, glugacon stimulates glycogen breakdown

DESENSITISATION

Receptors can upregulate or down regulate their numbers. In desensitisation there is the loss of responsiveness to a drug due to changes at the cellular level, it can occur for a number of reasons:

The chronic use of drugs (days/weeks) causes a reduction in the effect of the drug due to the tissues becoming more tolerant. An example is opiate use where the body becomes tolerant and so larger and larger doses are needed to achieve the same effect. In the case of addiction this can cause the person to take larger and larger doses of opiates such as heroin. 

Receptors can be recycled in receptor resensitisation to restore receptor levels to the plasma membrane.

RECEPTOR SUPERSENSITIVITY 

This occurs when receptors adjust to drug treatment – for example Beta adrenoceptor antagonists to try and overcome its effect. If the drug is suddenly withdrawn it can cause rebound effects due to the action of natural agonists no longer being blocked. Hence sudden withdrawal of beta blockers causes SNS stimulation with increased force and rate of heart contraction which may cause angina pectoris or even MI in some.

TRANSPORT SYSTEMS AND DRUGS

ION CHANNELS AND DRUGS

Ions are pores in the cell membrane which allow the selective passage of ions in and out of the cell. Ion channels are especially found in the nerve and muscle tissue - in nerve tissue they contribute to the conduction of impulse and in muscles they are responsible for electromechanical coupling - in both these cases the movement of ions (especially calcium, potassium and sodium) is crucial. Ion channels are affected either by being blocked or modulated.

Ion channels are gated – i.e. they can open and close. There are a number of different ways in which they can be gated. 

· Ligand gating – the channel opens or closes due to the binding of a chemical (which is often a neurotransmitter, for example in nicotinic receptors). Some respond to intracellular messengers.

· Voltage gating – the channel opens or closes in response to a voltage change in the membrane potential, i.e. they are sensitive to the membrane potential.

· Mechanical gating – the channels open or close in response to membrane deformation, these are most commonly found in mechanoreceptors, for example the carotid sinus which responds to stretching. 

Some drugs bind directly to the channel protein whilst others other affect the ligands that bind to the channels for example affecting G proteins. Examples of drugs which affect ion channels include:

· Anti-arrhythmics

· Calcium channel blockers

· General and local anaesthetics

· Anti-convulsants

CARRIER MOLECULES AND DRUGS 

Ions and organic molecules when moving against their concentration gradient can be transported across the cell membrane by a carrier protein. Carrier molecules can be divided into two types. Those which are energy independent carriers which are called transporters and energy-dependent carriers which are called pumps (cardiac glycosides inhibit the Na+/K+ ATPase pump). 

Carrier proteins have a recognition site which makes them specific to certain molecules, and drugs can be designed to take advantage of this by making them specific to these recognition sites. Drugs for example can be designed to inhibit the carrier proteins - for example TCAs inhibit the nor-adrenaline uptake 1 carrier. 

ENZYMES AND DRUGS

ENZYMES

Enzymes are catalysts made of protein which activate or inhibit specific chemical reactions by acting on a substrate without actually being changed themselves during the reaction. Drugs can act on enzymes by either competitively or non-competitively inhibiting them examples include: 

· Aspirin inhibits platelet cyclooxygenase, 

· Allopurinol inhibits xanthine oxidase – 

· Captopril inhibits angiotensin converting enzyme

· Carbidopa inhibits decarboxylase. 

DRUG ACTION PRINCIPLES

FULL AND PARTIAL AGONISTS

Not all agonists lead to the maximal response, a full agonist produces a 100% response. A partial agonist does not cause a full response whatever the concentration.

The effectiveness of an agonist is dependent on it’s ability to bind to a receptor - it’s affinity, and how able it is to cause change once it has bound to the receptor - it’s efficacy. The affinity is based on the number of bonds formed between the drug and receptor site - the more bonds it can form the i.e. the better it fits the receptor site, the greater the affinity. Drugs with a higher affinity remain bound to the receptor for relatively longer. 

ANTAGONISTS

These block the effect of agonists. There are two types of antagonists

· Reversible competitive antagonists – these are the commonest and the most important in therapeutics, they compete with agonists for binding sites, there effect can be overcome by increasing the concentration of agonists so that the increased number of agonists compete more with the antagonist, and the inhibition caused by the antagonist is surmounted. 

· Irreversible antagonist – binds to the receptor but does not fall off, hence its effect is not surmountable, however much agonist is added, hence at a high concentration it will suppress a maximal response.

SPECIFICITY AND NON-SPECIFICITY

The more specific a drug is the less side effects which it should in theory have. A drug is specific when it only binds to specific target cells and not more generally to other tissues. 

PHARMACOKINETICS

THE SITE OF ADMINISTRATION
This could be local – i.e. via the skin, eye or inhalation – topical application leads to a high concentration of the drug locally; or it could be systemic, either taken into the gut – which is referred to as enteral – examples being oral, rectal and sub-lingual. It could be paraenteral which is a route other than the gut and includes – subcutaneous, intramuscular, intravenous, inhalation and transdermal. 

ORAL BIOAVAILABILITY 

This is the amount of an oral dose (or any dose given by any other means other than IV)- which reaches the systemic circulation unchanged (if a drug is given IV then there is 100 percent absorption). 

THERAPEUTIC RATIO

How toxic is the drug in comparison with its efficacy. For example penicillin has a large therapeutic ratio (large therapeutic index/window) i.e. it is effective at a small dose. Whilst warfarin has a small therapeutic ratio i.e. adverse affects can be produced at concentrations, which are very close to the desired effective concentration. 

DRUG DISTRIBUTION

Once drugs have reached the circulation they distribute around the body. They  

may be distributed bound to plasma proteins, albumin being the most important plasma protein for many acidic drugs, basic drugs tend to bind to a globulin fraction. It is the free level of drug – i.e. that which is not bound, which exerts its affect – the bound drug is like a reservoir which can be used, and when drugs are displaced from the plasma protein they increase the free concentration. It is hence possible for protein binding interactions to occur where the binding of one drug is affected by another. 

Object Drugs which are also called Class I drugs, are given in a dose which is much less than that necessary to occupy all the albumin binding sites, hence there are a lot of spare receptors in the albumin - examples are Warfarin, and Tolbutamide. These are the drugs which the person is already taking which are displaced by precipitant drugs (they are the object of displacement). 

Precipitant drugs (called precipitant as precipitate a protein binding interaction) which are also called Class II drugs are given in a dose which exceeds the number of available albumin binding sites and so saturate all the albumin binding sites displacing the object drugs. They are given at a high concentration and examples include sulphonamides, aspirin, phenytoin and valproate. 

DRUG PHARMACOKINETICS

Drugs are metabolised by enzymes. The rate at which a drug is metabolised can be described in terms of first or zero order kinetics:

· First order kinetics – the elimination of the drug depends on the level of the drug

· Zero order kinetics – drugs are broken down at a constant rate, the decrease in drug levels in the body is independent of the drug plasma concentration
DRUG ELIMINATION - CLEARANCE

This consists of metabolism and excretion, and can be referred to as clearance which is the sum of all metabolic and excretion processes affecting drugs – this is mainly determined by hepatic metabolism and renal excretion. Clearance is the theoretical volume of fluid from which a drug is completely removed in a given period of time. 

Liver metabolism 

Phase one - Phase one creates substrates, which are suitable for conjugation and involves oxidation, reduction and hydrolysis - it has low specificity meaning that it acts on a wide range of drugs and toxins. These reactions introduce a functional group such as -OH or NH2 so increasing the polarity of the drug and creating a site for the phase 2 reactions. Oxidation and reduction involves oxygen and hydrogen, and hydrolysis involves water. 

Oxidation is the most common phase one reaction it is just the addition of oxygen in a chemical reaction. Oxidation is catalysed by an enzyme system called the microsomal mixed function oxidase system which is found on the smooth endoplasmic reticulum. A diverse group of enzymes are involved but the most important is the NADPH cytochrome P450 reductase group. It has a low substrate specificity which means that it can metabolise many different types of drugs, it also has an affinity for lipid soluble drugs. The liver is the main site of oxidation. 

The enzymes involved are inducible and inhibitable, drugs may affect the enzymes in this way and so affect other drugs adversely, especially vulnerable are;

Warfarin can be inhibited by 

Phase two metabolism - This occurs to drugs which are the products of preconjugation (phase 1 and so now have a site for conjugation, or to drugs which have a suitable site for conjugation without needing to pass through phase one- i.e. they go directly to phase two). Conjugation is the development of a covalent bond between a functional group on the drug and a normal body constituent (the endogenous substrate) – i.e. links the two which helps to make the drug more hydrophilic and so more easily excreted. 

THE EFFECTS OF HERBS

It is possible for nutrients/herbs to reduce the effectiveness of drugs by changing their absorption or metabolism - e.g. high fibre diets can decrease the absorption of TCAs and Hypericum by affecting the CP450 pathway can cause a decrease in the effectiveness of many drugs.

HYPERICUM PERFORATUM

There is some controversy over the possible interaction of Hypericum with some prescribed conventional drugs. It has been advised that it should be taken with caution at the same time as SSRI and MAOI antidepressants (Lininger 1999). This is due to the fact that it may potentate the serotonergic effect of SSRIs or the monoamine oxidase inhibiting effect of MAOIs causing increased side effects (Harding-Price 2000). It is possible however that Hypericum could have a positive synergistic effect when taken concurrently with SSRIs and MAOIs (Broughton 1999).


Hypericum affects the 3A4 isozyme of the cytochrome P450 enzyme system and so affects the metabolism of a number of drugs. However it seems to be able to both increase or decrease the efficiency of the P450 system, and the exact mechanism is still poorly understood (Rotblatt 2002). Hypericum is contraindicated in those on oral contraceptives as it may cause breakthrough bleeding and the risk of pregnancy; in warfarin where it may reduce blood levels of warfarin; with digoxin where it may cause reduced levels leading to heart failure (Harding-Price 2000); with cyclosporin where it can cause reduced levels and contribute to organ rejection after transplant (Rotblatt 2002); in HIV protease inhibitors such as nelfinavir and HIV non-nucleoside reverse transcriptase inhibitors such as nevirapine where it can cause reduced blood levels and so the risk of not suppressing HIV. It is also contraindicated in theophylline use where it may cause reduced blood levels causing poor control of asthmatic or chronic obstructive airway disease. (Harding-Price 2000). the committee on the safety of medicines has advised that Hypericum should not be taken with

· Indinavir (HIV infections)

· Warfarin

· Cyclosporin

· Oral contraceptives

· Digoxin

· Theophylline

Also the CSM has said that there is no evidence for but due to possibility of interactions the following may cause problems:

Nelfinavir, ritonavir, saquinovir

Efavirenz, nevirapine

Anticonvulsants - carbamazepine, phenobarbitone, phenytoin - no documented interactions but Hypericum may potentiate their action - so use with care or not at all

SSRIs - the evidence for interaction is very weak - so can use but with care and watch out for serotonin syndrome

Triptans - used for migraine - interaction is just a theoretical concept

Benzodiazepines - no interactions known

FACTORS EFFECTING DRUG METABOLSIM

Genetic constitution –

Environmental – 

Physiological status –

Drugs – 

Inhibition – 

DRUG ELIMINATION

INTRODUCTION

Talking generally about simple mechanical removal of metabolised products with urine and faeces being the two most ways by which drugs are excreted. 

· Removal via fluids – mainly occurs by kidneys into the urine, but also in sweat, tears and milk. Milk major implications for breast feeding infants. In urine mainly low molecular weight products excreted. 

· Removal via solids – via gastrointestinal tract - faeces especially – high molecular wastes especially excreted via faeces. Also small amount through hair, which especially can be used to identify traces of some drugs and heavy metals

KIDNEY EXCRETION OF DRUGS

In renal excretion via the urine there are three processes involved which are glomerular filtration, tubular secretion, and also some tubular reabsorption (passive and active) these three processes will determine the amount of drug which is secreted. Reabsorption is especially important for some nutritional products such as amino acids and also some drugs are reabsorbed and pass around the body again before being excreted. Only the free unbound drug is filtered through the glomeruli, and drugs – for example penicillin can be actively secreted by the tubule. 

HOW DO HERBS WORK?

WESTERN HERBALISM - THE BODY SYSTEMS AND ORGANS

Herbal medicine in it’s more modern form understands the physiology and function of the body in western terms although it tries to apply this more holistically then orthodox western medicine. The body can be divided into a number of different systems these are 

THE PROPERTIES OF HERBS

TCM AND HERBALISM

INTRODUCTION

THE FOUR PROPERTIES

This refers to the temperatures of herbs they are Hot (Re), Cold (Han), Warm (Wen) and Neutral (Ping). There are also two other term which are sometimes used which are Wei Han which means cool or slightly less cold than cold, and Wei Wen which is less hot than warm. 

THE FIVE TASTES

These are experienced in the mouth and are pungent or acrid (Xin), sweet (Gan), bitter (Ku), sour (Suan) and salty (Dan). These were first mentioned in the Classic of Materia Medica and the Inner Classic. There are however more than five tastes as some herbs are seen as being tasteless, and some as having an astringent (Se) taste. The tastes are not only decided on from the effect in the mouth but also form their therapeutic effect on the body. There is also a concept of what is called Aromatic (Xiang), this is not a taste but similar to a property which in Ayurvedic medicine would be called a Guna, it is an aromatic penetrating quality which cuts through dampness and phlegm and so can aid the Spleen or help the Heart orifices when they are becoming misted. 

Pungent (Xin) - this taste scatters and moves. It is used for expelling pathogens from the exterior of the body in the case of invasion by pathogenic factors such as Wind, Heat, Cold and Damp. The pungent taste also helps to circulate Qi and Blood and so can be used for Qi or Blood Stagnation patterns.

Sweet (Gan) - the sweet taste tonifies and moderates and reduces spasm to stop pain. The sweet taste tonifies, builds, strengthens and harmonises the middle Jiao. Some can reduce spasmodic pain, for example licorice which is also very harmonising. It is the most nourishing of the tastes.

Sour (Suan) - astringes and controls. They can stop sweating by astringing the Wei Qi, they can stop cough by astringing the Lung Qi, they can stop diarrhoea by astringing the Intestines, they can astringe essence to prevent seminal emission and enuresis, they can astringe the uterus to stop vaginal discharge and heavy menstrual flow.

Bitter (Ku) - clears and purges heat and fire, improving bowel movements, descending reversed Qi, drying damp and in some cases nourishing Yin. 

Salty (Xian) - purges, lubricates and softens hardness. It improves bowel movements by purging and softening the stool and also can be used for softening nodules and masses. 

PERTAINING CHANNELS

The relationship between herbs and channels was first mentioned in “The Materia Medica Arranged According To Pattern ( Zeng Lei Ben Cao) 1108 by Tang Shen-Wei. But it was Zhang Yuan-Su who first used the idea in more detail. The understanding of temperature, taste and direction are not enough in themselves. 

AYURVEDIC MEDICINE AND HERBALISM

INTRODUCTION

Ayurveda is the traditional medicine of India, it literally means the “study of life”. It understands that the universe is made up of different qualities - of which there are 21 - these come together to form the five elements which are Ether, Air, Fire, Earth and Water. These in turn come together to form the tridosha of Vata (air and ether), Pitta (Fire and water) and Kapha (water and earth). The tridosha then together form the normal physiological function and the structure of the body. In harmony there is health, if one or more become excessive or deficient there is disease. Understanding the Gunas is very important for understanding imbalance in the body and the herbs that may be used to treat them.

THE GUNAS OR QUALITIES OF LIFE
Ayurveda maintains that all life and hence human health and imbalance can be seen in terms of qualities or Gunas, there are 20 Gunas and they can be divided into 10 opposing pairs.

Heavy (Guru)

Light (Laghu)

Slow (Manda)

Sharp (Tikshna)

Cold (Shita)

Hot (Ushna)

Oily ( Snigdha)

Dry (Ruksha)

Slimy (Slakshna)

Rough (Khara)

Dense (Sandra)

Liquid (Drava)

Hard (Kathina)

Soft (Mrudu)

Mobile (Chala)

Static (Shira)

Subtle (Sukshma)

Gross (Sthula)

Cloudy (Avila)

Clear (Vishad)

RASA - TASTE

Rasa means “essence, artistic delight, sap, circulation, to feel lively, to dance.” This is the same concept as found in Chinese medicine with the idea that herbs can be understood by their tastes there are six tastes in Ayurveda which are sweet, salty, sour, bitter, pungent and astringent. The tastes are made up of the elements:

Sweet - earth and water

Salty - water and fire

Pungent - fire and air

Sour - earth and fire

Bitter - air and ether

Astringent - air and earth

VIRYA

This is the energy of herbs defined either as heating or cooling, the pungent, salty and sour tastes are heating, the sweet, bitter and astringent are cooling. 

VIPAK

This is the post digestive affect of herbs - in this scenario the six tastes become only three

Sweet and salty have a sweet vipak

Sour has a sour vipak

Bitter, astringent and pungent have a pungent vipak

PRABAHAVA

Special potency. This is used to describe the fact that however much we try to explain herbs through there taste and energetics at the end of the day they are all unique and have properties which you can not explain these are the prabhava of the herbs.

PHARMACOGENETICS
Pharmocogenetics explores how hereditary variation can affect the way in which an individual responds to a drug, genetic variations may affect the pharmacokinetics (absorption, distribution, metabolism and excretion) and pharmacodynamics of drugs. This may cause no response, an exaggerated response, or a toxic response to normal doses. For example:

· 30% of people do not respond to statins

· 35% do not respond to beta blockers
THE DRUG-HERB INTERACTIONS

THE NAMING OF DRUGS

Drugs can be classified in a number of different ways which include


Therapeutic action


Pharmacological action


Molecular action


Chemical name

In addition all drugs have a generic and a brand name – the generic name which is the name which will be used internationally appearing in all pharmacopoeias, and a brand name which relates to the company which manufactures it. A new drug with a patent on it from one company will have one generic name and one brand name – for example salbutamol (generic) is called Ventolin (brand name), but once the patent is lost and other manufacturers produce it, it will have different brand names depending on the manufacturer but it will still retain one universal generic name.

HOW DO DRUG-HERB INTERACTIONS OCCUR?

· Herbal pharmacodynamics is opposite to drug

· Herbal pharmacodynamics is the same as the drug

· Clinical interaction – the herb uses a different physiological mechanism to achieve the same goal as the drug causing the need to adjust the drug dosage – e.g. BP reduces, Blood sugar reduces.

· The herb affects the absorption or distribution of the drug

· The herb increases or reduces the metabolism of the drug

· The herb increases or reduces the excretion of the drug

· The herb or drug may have side effects which confuse assessment of the patient

 ASSESSING DRUG HERB INTERACTIONS

· Look at the drugs which the patient is on

· Understand the mechanism of action of the drug

· Check the degree to which the patient’s problems are drug side effects

· Check for any drug-drug interactions

· Does the herbal prescription use actions which are similar or opposite to the drug action?

· Are the main phytochemical constituents of the herb known to or may possibly interact with the drug?

· Are there any known specific interactions between the herbs in the prescription and the drug – including induction/inhibition of enzymes?

· Will this have a detrimental or supportive effect on the drugs?

· What are the clinical consequences of this interaction?

· Will the herbal therapy reduce the need for the drug hence requiring drug dosage to be adjusted 

· Scale the outcome from 0-4

SCALE

0 – no interactions 

1 - the action/phytochemistry of the herb is very unlikely to interact with the drug but may by improving the condition require a change in drug dose or negate the need for the drug. Monitor any parameters e.g. blood pressure, blood sugar levels etc. In some cases risk that rapid correction may cause dangerous over treatment.

2 – the action/phytochemistry of the herb could theoretically interact with the drug especially at high dosage, but the risk is low or moderate – awareness advisable.

3 – the action/strategy/phytochemistry of the herb may interact with the drug causing adverse effects – high risk – do not prescribe together
GASTROINTESTINAL DISEASE

DRUGS FOR PEPTIC ULCERATION AND ACID RELATED DISEASE

ALGINATES (originally derived from seaweeds)

	Alginates – usually compound preparations such as Gaviscon, Rennie etc

	Mode of action
	These are mucosal protectants which form a jelly like substance which  floats on top of gastric contents so reduced acid reflux

	Indications
	Gastro-oesophageal reflux disease

	Administration
	

	Common side effects
	

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	-




ANTACIDS

	Sodium bicarbonate, Magnesium hydroxide, Aluminium hydroxide

	Mode of action
	Neutralise acids as they are weak alkalis and so increase stomach pH

	Indications
	Dyspepsia, reflux and symptomatic treatment of peptic ulcers

	Administration
	Oral

	Pharmacokinetics
	Only sodium bicarbonate is absorbed in the GIT. 

	Common side effects
	Sodium bicarbonate causes metabolic (milk) alkalosis in excess, Aluminium hydroxide causes constipation, Magnesium hydroxide diarrhoea

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Herbal action interactions
	Demulcent, stimulant, bitters, cholagogues, laxative, anti-microbial, nervines

	General herbal examples
	Althae officinalis, Filipendula ulmaria, Calendula officinalis, Aloe barbadensis, Gentiana lutea, Hydrastic Canadensis, Taraxacum officinalis, Rheum palmatum, Cascara sagrada,Ricinus communis, Iris versicolor, Berberis vulgaris, Chionanthus virginicus, Capsicum minimum, Zingiber officinalis, Myrica cerifera, Matricaria recutita, Stachys betonica, Melissa officinalis, Foeniculum vulgare, Carum carvi, Mentha piperita

	Specific herbal interactions
	None known


H2 RECEPTOR ANTAGONISTS (idine)

	Cimetidine, Ranitidine



	Mode of action
	Competitive antagonists which block H2 receptors on parietal cell, blocking the action of histamine and so there is reduced acid secretion. Cimetidine was introduced in1976 and had a revolutionary effect, dramatically reducing surgical cases within one month.

	Indications
	Duodenal and gastric ulcers, mild gastro-oesophageal reflux

	Administration
	Oral

	Common side effects
	Side effects are rare. Cimetidine is weakly anti-androgenic and may cause gynaecomastia /impotence. It and ranitidine can cause mental confusion in the elderly. They can cause diarrhoea, dizziness. 

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Drug interactions
	It inhibits p450 pathway and so can cause toxic levels of drugs with a narrow therapeutic window i.e. phenytoin, warfarin and theophylline

	Pharmacokinetics
	Short half lives they are secreted by the kidneys

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	Cimetidine’s affects on the p450 pathway may be affected by those herbs which also affect the p450 pathway such as Hypericum perforatum


PROTON PUMP INHIBITORS (prazole)

	Omeprazole, Lansoprazole, Rabeprazole

	Mode of action
	Can totally switch off acid secretion - achloryhydria, which can not do with H2 blockers. Irreversible antagonists of the proton pump which is formed by the H+/K+ - ATPase enzyme on the parietal cell membrane which secretes H+ into the stomach. Hence they stop/reduce H+ secretion into the stomach. 

	Indications
	Oesophagitis, duodenal and gastric ulcers, H pylori + antibiotics. Patients on NSAIAs



	Administration
	Oral. 

	Common side effects
	Mild and uncommon – diarrhoea, constipation, headaches. 

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Demulcent, carminative, bitter, stimulant, cholagogues, nervines, laxative, vulnerary

	General herbal examples
	Althae officinalis, Filipendula ulmaria, Calendula officinalis, Aloe barbadensis, Gentiana lutea, Hydrastic Canadensis, Taraxacum officinalis, Rheum palmatum, Cascara sagrada,Ricinus communis, Iris versicolor, Berberis vulgaris, Chionanthus virginicus, Capsicum minimum, Zingiber officinalis, Myrica cerifera, Matricaria recutita, Stachys betonica, Melissa officinalis, Foeniculum vulgare, Carum carvi, Mentha piperita

	Specific herbal interactions
	May potentiate the effect of herbs which also work on the p450 pathway and so cause drug levels of other drugs to rise. 


DRUGS FOR NAUSEA AND VOMITING

DOPAMINE ANTAGONISTS

	Domperidone, metoclopramide

	Mode of action
	They block dopamine receptors in the chemoreceptor trigger zone of the fourth ventricle which inputs into the brainstem vomiting centre and thus reduce nausea and vomiting. Also increase motility in stomach and small intestine and so move acid etc out of stomach more quickly. 

	Indications
	Nausea and vomiting

	Administration
	Metoclopramide – oral, IV, IM; Domperidone – oral, rectal.

	Common side effects
	Extrapyramidal effects, hyperprolactinaemia – e.g. gynaecomastia. Domperidone less likely to cause extrapyramidal effects

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	-


DRUGS AFFECTING GUT MOTILITY
TREATMENT

DIARRHOEA

	Opiates – codeine phosphate, loperamide (Imodium),  morphine and kaolin.

	Mode of action
	Synthetic opiate like drugs which bind to u opiate receptors in myenteric plexus of gut reducing motility. Also codeine phosphate and loperamide are anti-secretory. Kaolin and morphine works also due to kaolin being adsorbents which works by absorbing toxins or coating bowels.  

	Indications
	Acute non specific diarrhoea, some cases chronic diarrhoea e.g. codeine phosphate in IBS

Codeine phosphate also used for

· Mild/moderate pain

· Cough suppression

	Administration
	Oral

	Common side effects
	Nausea, vomiting, constipation, abdominal cramps, dizziness (loperamide), drowsiness

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Astringents, laxatives, purgatives, bitters, anti-microbials, carminatives, nervines, stimulants

	General herbal examples
	Aloe barbadensis, Gentiana lutea, Hydrastic Canadensis, Taraxacum officinalis, Rheum palmatum, Cascara sagrada,Ricinus communis, Iris versicolor, Berberis vulgaris, Chionanthus virginicus, Capsicum minimum, Zingiber officinalis, Myrica cerifera, Matricaria recutita, Stachys betonica, Melissa officinalis, Foeniculum vulgare, Carum carvi, Mentha piperita

	Specific herbal interactions
	Tannin containing herbs due to astingent reaction may potentiate action, also may interfere with absorption of codeine 1 – Camellia sinsensis, Juglans nigra, Quercus robur, Hamamelis virginiana, Aesculus hippocastanum, Agrimonia eupatoria


DRUGS FOR CONSTIPATION

Bulk laxatives
	Methylcellulose, ispaghula (fybogel), bran, sterculia

	Mode of action
	Increase the bulk of the stool in colon and so distend colon and stimulate peristalsis


	Indications
	Simple constipation due to lack of fibre – especially small hard stools, good for prolonged treatment

	Administration
	Oral

	Common side effects
	Flatulence, abdominal distension

	Contraindications
	Bowel obstruction, dysphasia, colonic atony, faecal impaction

	Precautions
	Must take enough fluid otherwise can cause intestinal obstruction

	Management
	Ensure that take with enough fluid, may take a few days to work

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	


Osmotic laxatives

	Magnesium sulphate (Epsom salts), lactulose, polyethylene glycol (macrogols), sodium citrate (saline purgative), phosphates

	Mode of action
	They retain water in the bowel through osmosis by pulling water through gut wall from body, or by retaining the water which they are taken with. Lactulose is a semi-synthetic disaccharide which is not absorbed in the gut.

	Indications
	Constipation. Lactulose in hepatic encephalopathy as reduces number of ammonia producing organisms.

	Administration
	Oral (magnesium sulphate, lactulose, polyethylene glycol), rectal (phosphates, sodium citrate)

	Common side effects
	Flatulence, abdominal bloating, cramps

	Contraindications
	Intestinal obstruction

	Precautions
	Rectal remedies should be used with care in the elderly and weak, saline purgatives may cause sodium and water retention in some.

	Management
	Magnesium salts have a rapid action, phosphate salts used to empty bowels before procedures such as endoscopy, radiology and surgery.

	Dose
	-

	Pharmacokinetics
	-

	Drug interactions
	-

	Herbal action interactions
	Laxatives, purgatives, cholagogues, bitters, nervines, astringents, stimulants

	General herbal examples
	 Aloe barbadensis, Gentiana lutea, Hydrastic Canadensis, Taraxacum officinalis, Rheum palmatum, Cascara sagrada,Ricinus communis, Iris versicolor, Berberis vulgaris, Chionanthus virginicus, Capsicum minimum, Zingiber officinalis, Myrica cerifera, Matricaria recutita, Stachys betonica, Melissa officinalis, Foeniculum vulgare, Carum carvi, Mentha piperita

	Specific herbal interactions
	-


Stimulant laxatives (prokinetic drugs)
	Senna, sodium picosulphate, bisacodyl, dantron

	Mode of action
	Increase peristalsis in GIT probably by stimulating the myenteric plexus, also increase GIT electrolyte and water secretion. Senna and dantron contain anthraquinones

	Indications
	Constipation, bowel emptying before procedures. Dantron only used for constipation in terminally ill as is carcinogenic

	Administration
	Oral

	Common side effects
	Abdominal cramping, hypokalaemia with prolonged use

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	


DRUGS FOR INFLAMMATORY BOWEL DISEASE

Aminosalicylates (-salazine)

	Sulphasalazine not used much now as has 30 percent side effects, mesalazine, olsalazine

	Mode of action
	Sulphasalazine is broken down to 5 aminosalicylic acid (5-ASA) which is the active chemical and sulfapyridine which is inactive but acts as a carrier to the colon. Mesalazine is 5-ASA, and olsalazine is two 5-ASAs and is split to release two 5-ASA molecules by colonic bacteria. 5-ASA exerts a local anti-inflammatory action.

	Indications
	Mild to moderate ulcerative colitis

	Administration
	Oral, rectal

	Common side effects
	Blood dyscrasias, watery diarrhoea (olsalazine). The sulfapyridine part of sulphasalazine can cause nausea, vomiting, headache, rash.

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Laxatives, purgatives, astringents, vulneraries, cholagogues, hepatics

	General herbal examples
	Filipendula ulmaria, Geranium maculatum, Quercus robur, Agrimonia eupatoria, Calendula officinalis, Aloe barbadensis, Gentiana lutea, Hydrastis Canadensis, Taraxacum officinalis, Rheum palmatum, Cascara sagrada, Ricinus communis, Iris versicolor, Berberis vulgaris, Chionanthus virginicus, Zingiber officinalis, Matricaria recutita, Stachys betonica, Melissa officinalis, Foeniculum vulgare, Carum carvi, Mentha piperita

	Specific herbal interactions
	


RESPIRATORY SYSTEM

BRONCHODILATORS

SELECTIVE BETA 2  AGONISTS

	Short acting (4-6hrs) - salbutamol, terbutaline. Long acting (8-12 hrs) -salmeterol, formoterol

	Mode of action
	Beta 2 agonists which cause bronchodilation by stimulating the beta 2 receptors which leads to increase in the levels of cAMP and so smooth muscle relaxation.

	Indications
	Asthma

	Administration
	Inhaled, oral (if unable to inhale), IV (status asthmaticus)

	Common side effects
	Fine tremor, tachycardia (beta 1 receptors stimulated - not meant to effect the heart – but many complain of palpitations), increases diuresis (as stimulates circulation due to sympathomimetic action), high doses can cause hypokalaemia ( beta 2 stimulation stimulates Na+/ K+ pump)

	Contra-indications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	L-phenylalanine derived alkaloids - Ephedra sinica, Tropane alkaloids - Atropa belladonna, Datura stramonium, Hyoscyamus niger


ANTICHOLINERGICS (ANTIMUSCARINICS)

	Ipatropium bromide which is a synthetic version of atropine (and so Atropa belladonna and Datura stramonium are also anti-muscarinic), oxytropium bromide

	Mode of action
	Muscarinic antagonists (i.e. anti-cholinergic) which block muscarinic receptors especially of the M3 type which would normally respond to the parasympathetic nervous system leading to bronchoconstriction. Hence they cause bronchodilation.



	Indications
	Asthma, COPD

	Administration
	Inhaled



	Common side effects
	Anticholinergic i.e. suppress the PSNS and so dry mouth, urinary retention (and so not in BPH), constipation (as slowing SNS), glaucoma sufferers - when inhaled they have less side effects of anti-muscarinic.



	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Antispasmodics, demulcents, sympathomimetics, diaphoretics, pectoral, anti-catarrhal, anti-tussives, expectorants, nerviness, stimulants, carminatives, tonics

	General herbal examples
	Ephedra sinica, Tussilago farfara, Althae officinalis, Inula helenium, Pimpinella anisum, Citrus reticulata, Pinellia ternata, Verbascum thapsus, Thymus vulgaris, Capsicum minimum, Scutellaria officinalis, Lobelia inflata, Symplocarpus foetidus, Drosera rotundifolia, Grindelia camporum, Viburnum opulus, Valeriana officinalis, Astragalus membranaceus, Atractylodes macrocephala,

	Specific herbal interactions
	L-phenylalanine derived alkaloids - Ephedra sinica, Tropane alkaloids - Atropa belladonna, Datura stramonium, Hyoscyamus niger


XANTHINES

	Theophylline. Found in coffee and tea with caffeine, theobromine being xanthines.

	Mode of action
	Sympathomimetic and so cause bronchodilation - the reason why is not fully understood but it is thought that they increase cAMP levels in the bronchial smooth muscles by inhibiting phosphodiesterase which is an enzyme which aids the conversion of cAMP to AMP. They also bind to M3 receptors. They are non selective and so effect the heart and the gut and cause central vasoconstriction and diuresis.



	Indications
	COPD, asthma

	Administration
	Oral, IV (COPD)

	Common side effects
	Sympathomimetic and so cause tachycardia, fibrillation, palpitations, insomnia, nausea, headaches, gastric disturbances



	Contraindications
	-

	Precautions
	

	Management
	-

	Dose
	-

	Pharmacokinetics
	Metabolised in liver by p450 pathway

	Drug interactions
	

	Herbal action interactions
	Antispasmodics, sympathomimetics, diaphoretics, demulcents, pectoral, anti-catarrhal, anti-tussives, expectorants, nerviness, stimulants, carminatives, tonics

	General herbal examples
	Ephedra sinica, Tussilago farfara, Althae officinalis, Inula helenium, Pimpinella anisum, Citrus reticulata, Pinellia ternata, Verbascum thapsus, Thymus vulgaris, Capsicum minimum, Scutellaria officinalis, Lobelia inflata, Symplocarpus foetidus, Drosera rotundifolia, Grindelia camporum, Viburnum opulus, Valeriana officinalis, Astragalus membranaceus, Atractylodes macrocephala,

	Specific herbal interactions
	L-phenylalanine derived alkaloids - Ephedra sinica, Tropane alkaloids - Atropa belladonna, Datura stramonium, Hyoscyamus niger. Enzyme inducers – Hypericum perforatum2*. Capsicum minimum – may increase bioavailability2*


CORTICOSTEROIDS
	Beclomethasone (Becotide), budesonide, prednisolone, fluticasone



	Mode of action
	Suppress the inflammatory response in the bronchial mucosa to decrease hyperresponsiveness. They cause decreased leucotrienes and prostaglandins (remember that prostaglandins are inflammatory mediators) and so less inflammatory cell activation. They also long term reduce T cell cytokine production and reduce eosinophil and mast cell infiltration of mucosa in the bronchial mucosa.



	Indications
	Asthma in patients with more than mild asthma and usually in combination with beta two adrenoceptor agonists, or antihistamines

	Administration
	Inhaled, Oral (severe asthma), IV (status asthmaticus)

	Common side effects
	Inhaled - oral thrush and dysphonia, in high doses may cause systemic symptoms i.e. Cushings disease.

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	Ephedra sinica, Tussilago farfara, Althae officinalis, Inula helenium, Pimpinella anisum, Citrus reticulata, Pinellia ternata, Verbascum thapsus, Thymus vulgaris, Capsicum minimum, Scutellaria officinalis, Lobelia inflata, Symplocarpus foetidus, Drosera rotundifolia, Grindelia camporum, Viburnum opulus, Valeriana officinalis, Astragalus membranaceus, Atractylodes macrocephala,

	Specific herbal interactions
	L-phenylalanine derived alkaloids - Ephedra sinica may increase clearance of dexamethasone 1. Glycyrrhiza glabra/uralensis –IV glycyrrhizin may prolong the action of prednisolone1 – risk 2*.  


ANTIHISTAMINES

	· Older antihistamines (sedating)- chlorphenamine (Piriton), promethazine (Phenergan). 

· New antihistamines (non sedating) - terfenadine (Triludan, loratidine (Clarityn), cetirizine hydrochloride (Zirtek)



	Mode of action
	H1 receptor antagonists.They are competitive antagonists. The older ones are sedating as they cross the blood brain barrier.

	Indications
	Seasonal allergic rhinitis; allergic skin reactions - urticarial rashes, pruritis, insect bites; anaphylactic shock. Older ones  – nausea, insomnia.

	Administration
	Oral; topical eye drops, creams or nose sprays; chlorphenamine is used IV in anaphylaxis

	Common side effects
	Both old and new can become allergic to long term topical use, erythema multiforme, dry mouth, palpitations, photosensitivity, GIT disturbances, antimuscarinic effects. Older ones psychomotor effects, sedation. Terfenadine (newer antihistamines) in high plasma levels can occasionally cause dangerous arrhythmia.

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	


SYMPATHOMIMETIC DECONGESTANTS

	Ephedrine hydrochloride, phenylephrine in OTC mixtures

	Mode of action
	Nasal congestion which is a result of inflammation of the mucosa and increased secretion of mucus is accompanied by vasodilation of the blood supply of the nasal mucosa. Ephedrine is both an alpha and beta adrenoceptor agonist as well as a stimulator of noradrenaline release, whilst phenylephrine is more selective, only effecting alpha one adrenoceptors as an agonist. The end result of both is that they cause vasoconstriction which causes reduced secretion from the mucosa as it causes the thickness of the mucosa to reduce. When given IV the resulting vasoconstriction increases BP and increases the heart rate.

	Indications
	Symptomatic relief of nasal congestion whether due to allergic rhinitis or coryza. Hypotension emergencies.

	Administration
	Topical drop/spray, Oral (less effective than topical). 

	Common side effects
	Local irritation, nausea, headache. Topical use will lead to a rebound effect when stopped - i.e. vasodilation and increased congestion. IV use causes sympathomimetic side effects i.e. tachycardia, tremor, dizziness and flushing, anxiety.

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	L-phenylalanine derived alkaloids - Ephedra sinica, Tropane alkaloids - Atropa belladonna, Datura stramonium, Hyoscyamus niger. Enzyme inducers – Hypericum perforatum


CARDIOVASCULAR SYSTEM

DRUGS AND ARRHYTHMIA

CARDIAC GLYCOSIDES

STRUCTURE

A steroidal glycoside with a tetracyclic steroidal nucleus (A, B, C and D rings) and a glycoside residue which is made up of three sugar units which are specific to cardiac glycosides which are digitoxose, glucose and rhamnose. In addition there is an unsaturated lactone ring which may be 5 or 6 membered. There are two groups of cardiac glycosides which are defined by the aglycone – which are 

· Cardenolides – five membered lactone ring e.g. digitoxin which is the glycoside, the aglycone of which is called digitoxigenin and comes from Digitalis purpurea, another example is convallotoxin which comes form Convallaria majalis. 

· Bufadienolides – six membered lactone ring e.g. hellebrigenin

DIGOXIN

Digoxin was originally extracted from Digitalis purpurea and was commonly used in heart failure. Potassium ions in the extracellular tissues are antagonistic to the action of glycosides. 

	Convallaria majalis – Lily of the Valley - Liliaceae - Herbs which calm the Spirit - Cardiac herbs - neutral - sweet/bitter

(Hot 1, Dry 1)
	Many active components which work synergistically and do not accumulate in the body. Cardiac glycosides - cardenolides - convallatoxin, convallatoxol.

Saponins - convallarin.

Flavonoid glycosides.

Volatile oil - farnesol


	Cardiac tonic - similar to Digitalis in action but less cumulative in toxicity. 
	Use for mild to moderate heart failure, can help  low BP? An important heart herb which is as potent as Digitalis but without the toxicity, it is especially indicated in cases of cardiac failure with resulting oedema. It treats cardiac dyspnoea. It regularises the heart beat and so can be used for arrhythmia. It is especially useful where cardiac failure is accompanied by bradycardia, but can also be used where there is tachycardia (Weiss) possibly accompanied by a weak irregular beat. It can also be used in valvular heart disease - such as mitral insufficiency (Bartram). 
	If the patient is on digoxin then have to be very cautious with the dose. This is a schedule three herb.




OTHER CARDIAC GLYCOSIDES

DIGOXIN

	Digoxin

	Mode of action
	Inhibits the Na+/K+ atpase pump and so increases intracellular Na+. This then causes reduced pumping of Ca out of the cell by the NCX leading to more intracellular Ca2+ in hence having a positive inotropic affect. It also increases vagal inhibition of the SA node and AV node conductance. In overdose cause arrythmia as excess intracellular Ca2+ leads to increased myocardial automaticity. 

	Indications
	Supraventricular arrythmia, Heart failure

	Administration
	Oral

	Common side effects
	Arrythmia; GIT – nausea, anorexia, vomiting, diarrhoea, abdominal pain. Visual disturbance. Side effects tend to occur if plasma concentration greater than 2.5 ug/l

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Cardiac herbs, diuretics, nervines

	General herbal examples
	

	Specific herbal interactions
	


DRUGS FOR HYPERTENSION

ANGIOTENSIN-CONVERTING ENZYME INHIBITORS (ACE INHIBITORS) (pril)

	First generation – lisinopril; Second generation – fosinopril, perindopril, ramipril

	Mode of action
	Competitively inhibits angiotensin converting  enzyme so that angiotensin 1 does not become angiotensin 2 and so causes vasodilation which reduces peripheral resistance; and causes reduced aldosterone and hence reduced sodium retention i.e. cause natriuresis. There is no reflex tachycardia in response to ACE inhibitors.

	Indications
	Hypertension, heart failure, renal dysfunction in diabetics.

	Administration
	Oral

	Common side effects
	Reduce organ perfusion especially renal, brain and uncommonly myocardium; Kidney - renal impairment; Brain - symptomatic hypotension, dizziness; Myocardium - myocardial ischaemia. Cough due to accumulation of bradykinin as they inhibit the breakdown of bradykinin so use angiotensin II receptor antagonists instead – same action as ACE but no cough. 
Angio-oedema - rare but more common in black people - if on and swelling of tongue or lips immediately take off.



	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	


BETA BLOCKERS (olol)

	Atenolol, propanolol, metoprolol

	Mode of action
	Beta one adrenoceptor antagonists – although they do have variable selectivity also affecting beta 2 receptors. They reduce SNS stimulation to heart by blocking beta one adrenoceptors. They reduce heart rate, and myocardial contractility and so reduce myocardial oxygen demand and blood pressure. Used for someone with a poor coronary blood flow as they reduce the heart rate and so increase time in diastole and so there is more ventricular filling and so coronary flow improves.



	Indications
	Angina, hypertension, CCF (specialist supervision), supraventricular arrhythmias, thyrotoxicosis, anxiety (such as stage fright) and glaucoma



	Administration
	Oral, IV

	Common side effects
	hypotension, tiredness (reduced SNS outflow in CNS and to muscles)), cold extremities (peripheral vasoconstriction), glucose intolerance in diabetics, impotence, insomnia and nightmares



	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	


CALCIUM CHANNEL BLOCKERS - CALCIUM ANTAGONISTS

	Can be divided into three groups which are 

· Dihydropyridines e.g.nifedipine and amlodipine
· Phenylalkalamines e.g. verapamil; 

· Benzothiazipines e.g. diltiazem



	Mode of action
	Calcium channel antagonists block the L type voltage operated calcium channels and so prevent the influx of calcium into vascular smooth muscle cells causing vasodilation and so reduced peripheral resistance

· Dihydropyridines – (Nifedipine/amlodipine) - only block L-type calcium channels in the vascular cells and so does not affect cardiac contractility but still causes increased coronary flow and reduced peripheral resistance due to vasodilation. Work well with beta blockers

· Verapamil and diltiazem - block L-type calcium channels reducing calcium entry into cardiac and vascular cells hence reducing cardiac contractility and causing vasodilation of the arteries (no effect on veins). Both are negatively inotropic, but verapamil especially so. They cause a reduced preload due to reduced venous pressure and a reduced afterload due to reduced arteriolar pressure, and an increased coronary blood flow. This causes decreased oxygen demands from the myocardium. Verapamil and diltiazem slow AV node conduction and so slows heart and so can get heart block


	Indications
	· Hypertension

· Angina (esp. diltiazem, verapramil)
· Raynauds (nifedipine)

· Supraventricular arrhythmias (verapamil, diltiazem)



	Administration
	Oral

	Common side effects
	Hypotension

· Verapamil - heart block, bradycardia, constipation, few early onset vasodilation affects. 

· Diltiazem – bradycardia, heart block, few early onset vasodilation affects

· Dihydropyridines – early onset of vasodilation causes flushing, headache; reflex SNS activation causes tachycardia, palpitations, sweating. Long term use can cause generalised fluid retention.



	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	Verapamil should not be used with beta blockers. Verapamil and diltiazem with ciclosporin due to inhibitory affects on metabolism

	Herbal action interactions
	Hypotensives, nervines, diuretics, cardiac herbs

	General herbal examples
	Crataegus oxyacanthoides, Tilia europea, Allium sativum, Taraxacum officinalis, Leonurus cardiacus, Valeriana officinalis, Scutellaria laterifolia, Stachys betonica, Passiflora incarnata.

	Specific herbal interactions
	Glycyrrhiza glabra in high long term doses2*. More of a problem if use glycyrrhizin more than 100mg/day2.


DRUGS FOR HYPERTENSION - VASODILATORS

ANGIOTENSIN II RECEPTOR ANTAGONISTS (sartan)

	Losartan, valsartan

	Mode of action
	Angiotensin II receptor antagonists, and so inhibit vasoconstriction and aldosterone stimulation caused by angiotensin II, leads to vasodilation and so reduced peripheral resistance.

	Indications
	Hypertension, heart failure, diabetic nephropathy

	Administration
	Oral

	Common side effects
	Very few side effects. Cough (less than ACE inhibitors as do not inhibit the breakdown of bradykinins), orthostatic hypotension, hyperkalaemia, dizziness in those with reduced intravascular fluids – e.g. on strong diuretics

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Hypotensives, nervines, diuretics, cardiac herbs

	General herbal examples
	Crataegus oxyacanthoides, Tilia europea, Allium sativum,Taraxacum officinalis, Leonurus cardiacus, Valeriana officinalis, Scutellaria laterifolia, Stachys betonica, Passiflora incarnata.

	Specific herbal interactions
	Glycyrrhiza glabra in high longterm doses2*. More of a problem if use glycyrrhizin more than 100mg/day2.


DRUGS FOR HYPERTENSION - DIURETICS

POTASSIUM SPARING DIURETICS (Weakest diuretics)
	Amiloride, spironolactone

	Mode of action
	Mild diuretics, increase the excretion of filtered sodium by 2-3% - they do not cause potassium loss. They act on the late distal tubule and collecting duct. There are two classes which are 
· Sodium-channel blockers e.g. amiloride - these block sodium reabsorption (inhibit sodium channels) in distal tubule resulting in increased sodium excretion and decreased potassium and hydrogen ion excretion - can be taken with frusemide to reduce K+ loss

· Aldosterone antagonists e.g. spironolactone - a competitive aldosterone antagonist, works at aldosterone receptor sites and so reduces sodium reabsorption and decrease K+ excretion. They are used in the treatment of hyperaldosteronism e.g. Conns syndrome with salt and water retention. It acts on collecting ducts and is a very weak ineffective diuretic. Very long half life so not much effect in first 2-3 days.



	Indications
	Oedema, Hypertension, CCF - used along with potassium losing diuretics - i.e. thiazides or loop diuretics to treat hypertension whilst maintaining normal potassium levels.

Aldosterone antagonists – Hyperaldosteronism – Primary (Conns syndrome), Secondary (CCF, liver disease, nephritic syndrome)


	Administration
	Oral

	Common side effects
	Hyperkalaemia, hyponatraemia, Aldosterone antagonists can cause gynaecomastia and menstrual problems

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	


THIAZIDE DIURETICS
	Bendroflumethazide, Indapamide, metolazone

	Mode of action
	Moderate diuretic causing excretion of 5-10% of Na+ they act on distal tubules in the kidneys inhibiting sodium and chlorine reabsorption by inhibiting the sodium and chlorine symporter. They also increase secretion of potassium and hydrogen ions into the collecting ducts (so excrete more) and cause decreased calcium secretion (probably due to stimulation of the sodium calcium exchange mechanism) and so imbalance sodium and potassium levels. In hypertension it initially works due to volume depletion, but this is not sustained but it then causes a fall in peripheral resistance



	Indications
	Hypertension (thiazides are the best diuretics for treating hypertension), oedema (due to CHF, liver disease, nephrotic syndrome), calcium oxalate stones in UT. 


	Administration
	Oral

	Common side effects
	Hypokalaemia, metabolic alkalosis (decreased hydrogen), hyponatraemia, hypercalcaemia, hypermagnesia, gout (higher reabsorption of urates), erectile dysfunction. Impaired glucose tolerance – esp. if give with beta blockers. Plasma lipids rise - but minimal with a small dose



	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Diuretics, Cardiac herbs, stimulants, tonics,

	General herbal examples
	Taraxacum officinalis, Arctostaphylos uva-ursi, Zea mays, Crataegus oxyacanthoides, Viscum album, Barosma betulina, Petroselinum crispum.

	Specific herbal interactions
	Cardiac glycosides – Convallaria majalis, Digitalis purpurea. Glycyrrhiza glabra – may potentiate Hypokalaemia affects1 – risk 2. Excess use of laxatives to the point of causing hypokalaemia2.


LOOP DIURETICS (Strong)
	Furosemide, bumetanide

	Mode of action
	Strong diuretics they act on the ascending loop of Henley, they can cause increase in urine production by 20-40% causing the secretion of 15-25% of filtered sodium - they can produce up to 4l of urine a day in strong doses. They block the sodium, potassium, chloride (Na+/K+/2Cl -) co-transporter in the membrane of the lumen so increasing the amount of sodium in the collecting duct. They also increase the secretion of calcium and potassium. Their antihypertensive affects are more due to vasodilation. However their affect on hypertension is less than their diurectic potential, as they tend to cause reflex stimulation of the renin-angiotensin pathway.


	Indications
	Pulmonary oedema from LVF, CCF, oliguria from renal failure, hypertension if other diuretics or anti-hypertensives are not working, hepatic failure - ascites

	Administration
	Oral, IM, or IV in emergencies (acts in 30 minutes).


	Common side effects
	Hypotension, hypokalaemia, hypomagnesia, hyperuricaemia, hypovolaemia, hyperglycaemia. Frusemide - ototoxicity in high IV dose bumetanide can cause myalgia



	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Diuretics, Cardiac herbs, stimulants, tonics,

	General herbal examples
	Taraxacum officinalis, Arctostaphylos uva-ursi, Zea mays, Crataegus oxyacanthoides, Barosma betulina, Viscum album

	Specific herbal interactions
	Cardiac glycosides – Convallaria majalis, Digitalis purpurea. Glycyrrhiza glabra – may potentiate Hypokalaemia affects1 


DRUGS FOR HYPERLIPIDAEMIA

STATINS – HMG CoA REDUCTASE INHIBITORS (- vastatin)

	Simvastatin, pravastatin, fluvastatin



	Mode of action
	Reversibly inhibit HMG CoA reductase leading to reduced cholesterol production (HMG CoA reductase is the rate limiting enzyme in the liver production of cholesterol) and reduced LDL cholesterol plasma levels as the liver increases the number of LDL receptors to extract more cholesterol from the plasma. Reduce cholesterol – LDL levels by up to 40% in some patients. Some statins such as atorvastatin also lower triglyceride levels – 15% with atorvastatin. 



	Indications
	Primary prevention - 10 year cardiac risk 20% or more; all type 2 diabetics. Secondary prevention – all patients with proven CHD. Treatment target – reduce cholesterol by 25% or less than 4mmol/l – whichever lowest target, and LDL by 30% or less than 2.0mmol/l – whichever is the lowest.   


	Administration
	Oral

	Common side effects
	Myalgia and rhabdomyolitis are serious reactions, also nausea and vomiting and diarrhoea/constipation, rash.

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	


FIBRATES

	Bezafibrate, ciprofibrate

	Mode of action
	Several actions, they lower LDL by about 20% - activate lipoprotein lipase and so reduce amount of triglyceride rich particles – e.g. VLDLs and chylomicrons, they also may affect HMG CoA reductase and so reduce cholesterol production and cause a corresponding upregulation of LDL receptors in the liver. Incraese HDL. 



	Indications
	Hyperlipidaemia

	Administration
	Oral

	Common side effects
	GIT side effects common, rashes. Less commonly cause myositis esp. if renal damage



	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Cholesterol lowering, hepatics, cholagogues

	General herbal examples
	Crataegus oxyacanthoides, Tilia europea, Allium sativum, Trigonella foenum-graecu, Commiphora mukul (guggul), Taraxacum officinalis, Chionanthus virginicus, Berberis vulgaris, Veronicastrum virginicum. Cynara scolymus.

	Specific herbal interactions
	-


ANGINA AND ORGANIC NITRATES

ORGANIC NITRATES

	Glyceryl trinitrate (GTN) isosorbide mononitrate (ISMN), isosorbide dinitrate (ISDN)



	Mode of action
	Most are prodrugs which enter cells by interacting with thiol (SH) groups and are converted to nitric oxide which activates guanyl cyclase to increase cGMP levels which causes the vascular smooth muscle cells to relax in the coronary arterioles and arteries and also the veins - work on veins primarily. They act to reduce venous pressure hence less diastolic filling and less forceful heart contraction and so less workload on the heart. Isosorbide dinitarte metabolises to isosorbided mononitrate



	Indications
	Angina, acute LVF


	Administration
	Sublingual, oral, transcutaneous patches, IV (GTN, ISDN)

	Common side effects
	GTN syncope is very common and vasodilation and hypotension cause: headaches, dizziness, tachycardia. 



	Contraindications
	

	Precautions
	

	Management
	Patient can become insensitive to, which can be avoided by an 8 hour free period daily. 

GTN is a rescue remedy for break through angina or taken before exertion which may precipitate angina. Sub-lingual GTN only has a 6 month shelf life.

Isosorbide mononitarte comes in a long acting form which can be used od. In the 8 hour period of rest the patient will have no cover for their angina


	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Stimulants, cardiac herbs

	General herbal examples
	Crataegus oxyacanthoides, Leonuris cardiaca, Capsicum minimum, Viscum album, Salvia miltiorrhizae

	Specific herbal interactions
	


ANTIPLATELET

ASPIRIN

	Acetylsalicylic acid

	Mode of action
	COX 1 inhibitor, by blocking cyclo-oyxgenase it stops the synthesis of thromboxane A2 in platelets, this stops platelet aggregation as thromboxane is necessary to stimulate phospholipase C to increase Ca levels and lead to platelet aggregation. It’s action on cyclo-oxygenase is irreversible and platelets are anucleate and so it takes 10 days for a new platelet population to be produced and the so replace the cyclooxygenase. 

	Indications
	Antiplatelet - IHD, AF (if warfarin contraindicated), CVA, TIA. 

Mild/moderate pain


	Administration
	Oral, suppository

	Common side effects
	Hypersensitivity – rashes, bronchospasm, gastric irritation, gout with low dose aspirin, increased bleeding time. Reyes syndrome - fatty liver and cerebral oedema in children and so not taken in children. Tinnitus, deafness and dizziness in high doses. 

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	

	Specific herbal interactions
	


DIPYRIDAMOLE

	Dipyridamole

	Mode of action
	Inhibits platelet aggregation by inhibiting the phosphodiesterase enzyme which hydrolyses cAMP, the raised levels of cAMP cause reduced calcium levels and so inhibit platelet aggregation. Also has a vasodilator affect which is responsible for some of it’s side effects 

	Indications
	Used for prophylaxis against thrombosis in prosthetic heart valves. Secondary prevention of stroke or TIA in patients unable to take aspirin, used by some  with aspirin after stroke or TIA. 

	Administration
	Oral

	Common side effects
	Hypotension, throbbing headache, flushing and tachycardia, nausea, diarrhoea

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	Salix nigra, Salix alba, Filipendula ulmaria, Ginkgo biloba, Allium sativum, Tilia europaea

	Specific herbal interactions
	Allium sativum2*, Ginkgo biloba2*, Salvia miltiorrhiza2*, Vaccinium myrtillus2*. Curcuma longa 2* - curcumin in vitro/in vivo is anti-platelet.


CLOPIDOGREL

	Clopidogrel

	Mode of action
	Inhibits glycoprotein IIb/IIIa receptor on the surface of platelets, so preventing platelet aggregation.

	Indications
	Often used where antiplatelet action required but patient allergic to aspirin. Secondary prevention CVA and MI

	Administration
	Oral

	Common side effects
	Haemorrhage, abdominal discomfort, nausea

	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	

	General herbal examples
	Salix nigra, Salix alba, Filipendula ulmaria, Ginkgo biloba, Allium sativum, Tilia europaea

Arjuna (Terminalia arjuna), Guggul, (Commiphora mukul), Kusumba (Carthamus tinctorius - Safflower), Kum Kum (Crocus sativa), Shunthi (zingiber officinalis),

	Specific herbal interactions
	Allium sativum2*, Ginkgo biloba2*, Salvia miltiorrhiza2*, Vaccinium myrtillus2*. Curcuma longa 2* - curcumin in vitro/in vivo is anti-platelet.


ANTI-COAGULANT DRUGS

INTRODUCTION

Work on clotting - intrinsic and extrinsic pathways which lead to final common pathway
VITAMIN K ANTAGONISTS
	Warfarin (acenocoumarol and phenindione – used much less)

	Mode of action
	Vitamin K antagonist, structurally related to vitamin K and especially inhibits vitamin K (a co-factor) sensitive clotting factors which are II, VII, IX, X, and prothrombin II. Vitamin K is required for the gamma carboxylation of glutamic acid residues so that calcium can bind when coagulation occurs. Warfarin inhibits the reductase enzymes which recycle the epoxide of vitamin K which is made after vitamin K has had it’s effect. 

	Indications
	Venous or arterial thromboembolism – treatment and prevention e.g. DVT, prosthetic heart valves, atrial fibrillation. Thrombophilias e.g. antiphospholipid syndrome

	Administration
	Oral loading dose then maintenance dose which is based on INR, give heparin cover whilst commencing warfarin. Slow onset of action as some of the factors have a long-half-life and can cause significant fall in Protein C. 



	Common side effects
	Bleeding and bruising - 16.5 bleeding complications per 100 patient years and 2.7 major bleeds per 100  patient years. Low intensity regime effectiveness decreased below 2.0 and as INR increases above 3.5 exponential increase in risk of bleed. If bleed stop warfarin and give blood. Teratogenic. 



	Contraindications
	

	Precautions
	

	Management
	

	Dose
	

	Pharmacokinetics
	Half life - 48 hours and so takes 5-6 days to reach correct blood levels

, high bioavailability, absorbed rapidly. Idiosyncratic response depending on absorption. Metabolism by p450 cytochromes in liver and secreted by kidneys

	Drug interactions
	Most interactions increase anticoagulant effect, some reduce this effect. Interactions may occur from drugs which affect hepatic p450 metabolism of warfarin, affecting vitamin K levels, or other aspects of haemostasis

Inhibited by alcohol – keep to less than 2 units a day

Potentiation – NSAIDs; Antibiotics – e.g. ampicillin; CV drugs – amiodarone, fibrates; Endocrin – corticosteroids, thyroxine,; GIT – cimetidine, omeprazole; Other – TCA, allopurinol, chlorpromazine.

Inhibition – Antibiotics – rifampicin; CV drugs – spirononlactone, colestyramine; Others – vitamin K, phenytoin, carbamazepine, antihistamines  

	Herbal action interactions
	Anti-coagulants, haemostatics, cholagogues, hepatics, circulatory stimulants, tonics (blood)

	General herbal examples
	Capsella burasa pastoris, Calendula officinalis, Myrica cerifera, Quercus robur, Geranium maculatum, Panax pseudoginseng Taraxacum officinalis, Carduus marianus, Berberis vulgaris, Chionanthus virginicus, Veronicastrum virginicum

Capsicum minimum, Carthamus tinctorius (Hong Hua), Ligusticum wallichi (Chuan xiong), Corydallis yanhusuo(Yan Hu Suo)

Curcuma longa (Prunus persica)

Angelica sinensis, 

	Specific herbal interactions
	Panax ginseng2*, Eleutherococcus senticosus2* – 3 anecdotal reports for ginseng causing bleeding or reduced warfarin affects1. Salvia miltiorrhiza3* may potentiate affects1; Allium sativum may potentiate – under 5g daily2*, over 5g daily 3*; Zingiber officinalis –  reduces platelet aggregation due to COX inhibition, under 4g dry daily2*over 4g3*, Ginkgo biloba may potentiate warfarin action by reducing platelet aggregation – some anecodotal reports esp. with standardised extracts2**. Coumarin containing herbs – Angelica sinsensis, Trifolium pratense, Trigonella foenum-graecum - theoretically similar but not the same i.e. not dicoumoral 0. Herbs which affect the p450 pathway – i.e. Hypericum perforatum3* . Vitamin K containing foods – broccoli, green salads, kale, petroselinum crispum, spinach can reduce effectiveness of warfarin. Alcohol can make Warfarin less effective. Curcuma longa 2* - curcumin in vitro/in vivo is anti-platelet. 


HEPARIN

	Two key forms - low molecular weight heparin (LMWH) and unfractionated heparin (UH) also referred to as standard heparin. 

· UH is a mixture of glycosaminoglycans which have polysaccharide chains of varying length and molecular weights varying from 5000-30,000. 

· LMWH (parin) is fragments of heparin - made from UH to give a molecular weight of 4000-6500. Dalteparin sodium, enoxaparin sodium, tinzaparin sodium.


	Mode of action
	Binds to antithrombin III increasing its activity and so inactivating thrombin (factor IIa) and factor Xa – thus it causes anti-coagulation. LMWH inactivates factor Xa more than it does thrombin and so does not require monitoring as more predictable pharmacokinetic response.

	Indications
	Rapidly anti-coagulates. Prevention of thromboembolism – 

· Post op give LMWH, also in immobility (acutely ill medical patients).

· DVT, PE and AF - heparin given first then warfarin. 

· Acute coronary syndrome i.e. MI and unstable angina – it reduces reoccurrence or extension of coronary artery thrombosis
· Acute peripheral artery occlusion
· Also used to flush equipment to prevent coagulation e.g. flush a catheter, renal dialysis

	Administration
	

	Common side effects
	Bleeding - intracranial, injection sites, GIT, epistaxis, thrombocytopenia (autoimmune reaction which occurs within 1-2 weeks), osteoporosis. Can be used with acre in pregnancy. Localised reactions at injection site. 



	Contraindications
	

	Precautions
	

	Management
	. 

	Dose
	

	Pharmacokinetics
	

	Drug interactions
	

	Herbal action interactions
	Anti-coagulants, haemostatics, cholagogues, hepatics, circulatory stimulants, tonics (blood, qi)

	General herbal examples
	Panax ginseng, Eleutherococcus senticosus, Allium sativum, Capsella burasa pastoris, Calendula officinalis, Myrica cerifera, Quercus robur, Geranium maculatum, Panax pseudoginseng Taraxacum officinalis, Carduus marianus, Berberis vulgaris, Chionanthus virginicus, Veronicastrum virginicum

Capsicum minimum, Carthamus tinctorius (Hong Hua), Ligusticum wallichi (Chuan xiong), Corydallis yanhusuo (Yan Hu Suo) Salvia miltiorrhiza (Dan Sen)

Curcuma longa (Prunus persica)

Angelica sinensis,

	Specific herbal interactions
	Panax ginseng2*, Eleutherococcus senticosus2* – 3 anecdotal reports for ginseng causing bleeding or reduced warfarin affects1. Salvia miltiorrhiza3* may potentiate affects1; Allium sativum may potentiate – under 5g daily2*, over 5g daily 3*; Zingiber officinalis –  reduces platelet aggregation due to COX inhibition, under 4g dry daily2*over 4g3*, Ginkgo biloba may potentiate warfarin action by reducing platelet aggregation – some anecodotal reports esp. with standardised extracts2**. Coumarin containing herbs – Angelica sinsensis, Trifolium pratense, Trigonella foenum-graecum - theoretically similar but not the same i.e. not dicoumoral 0. Herbs which affect the p450 pathway – i.e. Hypericum perforatum3* . Vitamin K containing foods – broccoli, green salads, kale, petroselinum crispum, spinach can reduce effectiveness of warfarin. Alcohol can make Warfarin less effective.


CASES

CASE 1

Mr Smith is a 75 year old man who feels short of breath on minimal exertion. He has a productive cough most days bringing up large amounts of white sputum especially in the morning. He easily feels tired and feels cold most of the time. He has oedema in his legs and is susceptible to pain in the chest if he exerts himself. He suffers frequent indigestion and often feels light headed. He has intermittent aching in his knees and right hip. He enjoys fish and chips and tea and biscuits and is not sure when he last saw any fruit or veg. He lives on his own with his dog Chippy, his wife having passed away a few years previously. He generally does not look forward to much in life and although he use to enjoy making model aeroplanes has know given up due to his failing eyesight. He has a poor urinary flow on his many frequent trips to the toilet.

PAST HEALTH HISTORY

Myocardial infarction

Angina

Diabetes mellitus

COPD

Osteoarthritis

Rheumatic fever

DRUG HISTORY

NKDA

Simvastatin

Bendroflumethiazide

Ramipril

Bisoprolol

Aspirin

Isosorbide mononitrate

Metformin

Goserelin injections

Uniphyllin 

Symbicort

Ipratropium bromide inhaler

Adcal

EXAMINATION

Pale, pitting oedema, raised JVP, pulse 60 bpm, BP 150/85, respiratory rate 24. Chest – bilateral crackles in lower lobes. Heart sounds – pan systolic murmur, deviated apex beat. Abdomen – soft and non tender. 

CASE 2

Mrs Jones is a 38 year old married mother of two young children who has had indigestion for a number of years. She finds that when she eats particular foods she becomes bloated and has an uncomfortable heavy feeling in her stomach. She has a tendency to heartburn and acid reflux. She eats a balanced diet and drinks minimal amounts of alcohol. She also holds down a part time job as a receptionist. She tends to constipation and has recently lost some weight due to a stressful period at home. 

MEDICATION

Lansoprazole 

Lactulose

Gaviscon prn

EXAMINATION

Abdomen soft with mild epigastric tenderness

CASE 3

Mr Singh is a 45 year old man who has had a tendency to asthma for the last 15 years, as well as perennial rhinitis. He recently had a more severe asthma attack and three days ago went to his local A and E department where he required salbutamol and ipratropium nebulisers which settled his attack and he was discharged two days later. His asthma tends to be worse at night and he has a tendency to a dry cough at night, it is triggered by dust and he feels it is worse when he is stressed. His perennial rhinitis causes a clear to white nasal discharge and periodic attacks of sneezing on an almost daily basis. Smokes 10 cigarettes a day.

PH

Asthma

MEDICATION

NKDA

Cetirizine hydrochloride 10mg po od

Gavison prn

Salbutamol inhaler prn

Prednisolone 30mg po od

Beclomethasone inhaler two puffs bd

EXAMINATION

Chest – mild polyphonic expiratory wheeze, otherwise NAD

CASE 4

Mr Cowley is 65 years old and has come to you to see if you can help with his blood pressure for which he is on a lot of tablets which he does not like taking. Apart from this and some chest pain on walking up hill or in cold winds he otherwise feels well.

PH

Hypertension

Angina

MEDICATION

NKDA

Ramipril

Bendroflumethiazide

Simvastatin

GTN prn

Nifedipine

EXAMINATION

Blood pressure 150/85, otherwise NAD

CASE 5

Ms Brown is a 50 year old solicitor (speciality medical litigation) who has come to see you as she has been feeling rather down recently. For the last three months she has been tearful on a number of occasions and is not looking forward to anything in her life. She feels constantly on edge and wakes every morning in the early hours and worries about the day ahead. She has been experiencing palpitations and often feels anxious with a “butterfly” feeling in her stomach. She has been to see her GP who has prescribed her something and wonders whether you may be able to help. 

DRUG HISTORY

Fluoxetine

Warfarin

Atenolol

PAST HISTORY

TIA one year ago

AF

EXAMINATION

Irregularly irregular pulse – 62 bpm. Otherwise well
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