
 

 

 

AMOXYCILLIN  

 

“Woman in the Sunlight”, c. 1876, oil on canvas, Auguste Renoir. 



Auguste Renoir was perhaps the impressionist who best recorded for posterity the “joie 

de vivre” of the Belle Epoch. He captured the simple pleasures of ordinary people. For 

the impressionists artistic beauty was seen not in the formal academic or neoclassical 

dramatic and stylized poses conveying moral, religious or political messages but rather 

in the everyday activities of the ordinary people depicting beauty and pleasure for its own 

sake - devoid of any particular lesson or message. Children playing, lovers dancing, 

sunlight flickering through a sylvan idyll, good friends drinking champagne at the local 

boathouse or gathering at the popular dance halls and gardens of Montmartre. Above all 

these joys were depicted not in grand ballrooms, or in the palaces of kings or queens, but 

in the humble settings of the countryside and meadows. An important part of the  

aesthetic image of the impressionists was natural light and shade and how these entities 

interacted with each other in beautiful and dynamic ways. They tried to capture these 

moments in time and integrate them into their works. This was light as nature provided it, 

not artificially delivered by deities from the clouds or in halos or in the chiaroscuro of 

candles in closed and darkened rooms, (as beautiful as that effect can be) - rather the 

impressionists preferred the paint “en plein air” - in plain air - light and shade just as 

nature intended. 

 

And the master of the light and shade motif  was Auguste Renoir. He captured dappled 

dancing patches of light in a dynamic and visually striking way. Even well over a century 

later his works still show the vitality of a warm summers day - you can almost feel its 

warmth radiating off the canvas and hear the soft rustling of the leaves in the breeze and 

the laughter of the people. Renoir was only interested in painting feel-good scenes of 

attractive people, he never painted the old, the infirm, or the ugly. While it is true that his 

field of work was therefore narrowed, this didn’t concern him in the least - his mission 

was to portray the world a beautiful place - not as it could sometimes be in reality. And 

the most beautiful things of all were the simple everyday joys of nature - just being alive 

and appreciating that! His specialty lay in nature and women.  

 

Though Renoir did not much care for the aristocracy or professional models, much 

preferring the simple seamstresses of Montmartre, he nonetheless still had to live off his 

works and so when he became well known and popular we would take commissions from 

the very wealthy as well. The moneyed aristocracy noticed the beautiful works of women 

depicted in natural scenes and in harmony with nature, and began to seek commissions 

from him. Renoir knew how to flatter the tastes of the upper middle classes when he had 

to. In the words of the masterful Peter Feist, he knew how to “turn every banker’s wife 

into a Renaissance duchess or a ravishing seductress” and so the wives of the very 

wealthy would also pose for him, the more daring, naked, and so be immortalised as an 

Aphrodite, or a Venus just as the common seamstresses of Montmartre, he preferred to 

paint. One stunning example appeared at the second Impressionists Exhibition of 1876. 

This was of one of his muses, Anna. Peter Feist explains.... 

 

“It is the figure of an extremely well shaped girl, bending over slightly, and is like some 

of the Greek sculptures of Aphrodite rising from the waves. Her long chestnut brown hair 

runs down the length of her body, as do the patches of light and subtle shades of purple 

and green, which are reflections of the foliage that surrounds and protects her. Rising out 

of the blossoming shrubs, it seems as if she were a flower herself. The shrubs themselves 

consist of no more than a few yellow, blue and green strokes of the brush woven together 



by the artist. Never before had any painter achieved such a subtle merging of a nude 

human being with light and nature. Indeed, it would have been impossible to paint like 

that without a new awareness of life, of the sun, of the open air. At the same time, 

however, the picture affects us as if it were an ancient myth of nature. The girl, whose 

fingers and wrists are adorned in costly splendour, is both a child and a goddess of 

nature - a painted poem in which an ancient truth is expressed in a completely novel 

manner. No wonder it left the critics baffled!”. 

 

In the eternal battle with the microbial world our trusted agents may no longer be 

effective, when these microbes evolve resistance. We must rejuvenate the vitality of our 

agents, just as Renoir could rejuvenate the vitality of a staid banker’s wife - and turn her 

into an Aphrodite! By the rejuvenation of amoxycillin with clavulanic acid we may 

resume the battle for the preservation of life with new found vigor!        

 

 

“A Country Footpath in the Summer”, oil on canvas, c.1874, Auguste Renoir, Musee 

d’Orsay. 

 



AMOXYCILLIN  

 

Introduction 

 

Amoxycillin (or amoxicillin) is a semisynthetic aminopenicillin antibiotic. 

 

It is a moderate spectrum penicillin that has somewhat less activity against gram 

positive organisms when compared to the narrow spectrum penicillins; however it has 

some extended activity against some gram negative organisms  

 

Amoxycillin is not effective against beta lactamase producing organisms.  

 

There are however oral and IV preparations that are combined with the beta-lactamase 

inhibiting agent clavulanic acid, which overcomes this problem and further extends the 

spectrum of activity. 

 

Amoxycillin is on the World Health Organization’s List of Essential Medicines, a list of 

the most important medication needed in a basic health system  

 

History 

 

In 1897 the French physician, Ernest Duchesne (1874 - 1912) at the École du Service de 

Santé Militaire in Lyons, published a medical thesis entitled Contribution à l’étude de la 

concurrence vitale chez les micro-organismes : antagonisme entre les moisissures et les 

microbes (Contribution to the study in vital competition in microorganisms: antagonism 

between molds and microbes). In this work he noted the ability of Penicillium glaucum, a 

fungus, used in the making of some types of blue cheeses, to inhibit the growth of some 

bacteria. The stunning implications of his thesis were completely unappreciated and it 

was largely ignored.    

 

The Scottish biologist, pharmacologist and botanist, Alexander Fleming, (1881 - 1955) 

is credited with the discovery (or rediscovery) of penicillin in 1928, when he noticed that 

the fungus, Penicillium notatum which had accidently contaminated a plate culture of 

staphylococcus, appeared to be inhibiting the growth of the staphylococcus. From this 

observation he isolated the fungal substance penicillin in the form of a crude culture 

“broth” - essentially the discovery of the world’s first antibiotic. However, somewhat 

astonishingly, he then did virtually nothing with his discovery.  

 

It would be left to the brilliant Australian scientist Howard Florey (1898 - 1968) and 

his research team, (most notably Ernst Boris Chain and Norman Heatley) at Oxford 

University, to isolate pure penicillin, demonstrate the miraculous “in-vivo” ability of 

penicillin to kill pathogenic bacteria, demonstrate its safety in vivo, and to then actually 

produce it in large enough quantities to be used as an effective therapeutic agent in 

humans in the early 1940s. Penicillin would be responsible for saving not only many 

civilian lives, but also countless lives of soldiers then fighting in the Second World War, 

lives that in the conflicts of previous ages would most certainly have been lost from 

infectious complications of their wounds and their surgery.      

 



Howard Florey, Alexander Fleming and Ernst Boris Chain shared the 1945 Nobel 

Prize for Physiology or Medicine. 

 

Amoxycillin was introduced into clinical practice in 1972. 

 

Chemistry 

 

Penicillin is the archetype beta-lactam antibiotic.  

 

The beta-lactam antibiotics are structurally related via their central beta lactam moiety. 

Side chains determine antibacterial, pharmacological and pharmacokinetic properties. 

 

The beta-lactam antibiotics include: 

 

1. Penicillins 

 

2. Cephalosporins 

 

3. Carbapenems  

 

4. Monobactams 

 

Amoxycillin is derived from the penicillin nucleus, 6-aminopenicillanic acid. 

 

Classification  

 

The penicillins are classified into 5 principle groups: 

 

1. Narrow-spectrum penicillins: 

 

These are narrow spectrum antibiotics with cover against gram positive 

bacteria. 
 

 Examples include: 

 

● Phenoxymethyl-penicillin, (Penicillin V). 

 

● Benzyl-penicillin, (penicillin G) 

 

2. Narrow-spectrum penicillins with antistaphylococcal activity: 

 

These are stable to beta-lactamase enzymes produced by some bacteria such as 

staphylococci. 

 

Examples include: 

 

● Dicloxacillin  

 



● Flucloxacillin 

 

3. Moderate-spectrum penicillins: 

 

These have better activity than benzylpenicillin against some Gram-negative 

organisms (e.g. Escherichia coli, Haemophilus influenzae),  

 

They are however inactivated by strains that produce beta-lactamase enzymes. 

 

 Examples include the aminopenicillins: 

 

 ● Amoxycillin  

 

 ● Ampicillin 

 

4. Broad-spectrum penicillins (beta-lactamase inhibitor combinations): 

 

The beta-lactamase enzyme inhibitors clavulanate and tazobactam have little 

inherent antibacterial activity. 

 

They inhibit the enzymes produced by Staphylococcus aureus, Bacteroides 

fragilis and H. influenzae, and also some of the beta-lactamase enzymes produced 

by E. coli and Klebsiella species and so can significantly extend the spectrum of 

activity of penicillin antibiotics when used in combination. 

 

Examples include: 

 

● Amoxycillin and clavulanate 

 

●  Ticarcillin and clavulanate 

 

● Piperacillin and tazobactam 

 

5. Broad-spectrum penicillins with antipseudomonal activity: 

 

These penicillins have extended activity against Pseudomonas aeruginosa, though 

high doses are required.  

 

These drugs are only available in combination with a beta-lactamase enzyme 

inhibitor 

 

Examples include: 

 

● Piperacillin   

 

● Ticarcillin  

 

 



Preparations 

 

Available preparations include: 

 

Tablets:  

 

● Amoxicillin 1 gram 

 

● Amoxycillin 500 mg + clavulanate 125 mg  

 

● Amoxycillin 875 mg + clavulanate 125 mg  

 

Capsules:  

 

● Amoxicillin 250 mg 

 

● Amoxicillin 500 mg. 

 

Oral liquid:  

 

As powder for reconstitution with water: 

 

● Amoxicillin 125 mg/5 mL 100 mL  

 

● Amoxicillin 250 mg/5 mL 100 mL 

 

● Amoxicillin 25 mg/mL + clavulanic acid 6.25 mg/mL (powder), 75 mL 

 

● Amoxicillin 80 mg/mL + clavulanic acid 11.4 mg/mL (powder), 60 mL 

 

Ampoules (IV):  

 

● Amoxycillin 1 gram (as powder for reconstitution). 

 

● Amoxicillin 500 mg + clavulanic acid 100 mg (powder) 

 

● Amoxicillin 1 gram + clavulanic acid 200 mg (powder) 

 

● Amoxicillin 2 grams + clavulanic acid 200 mg (powder) 

 

Mechanism of Action 

 

The penicillins are bactericidal agents.  

 

They interfere with bacterial cell wall peptidoglycan synthesis during the stage of active 

multiplication, thereby leading to cell lysis and death. 

 



Clavulanic acid inhibits beta-lactamase, which therefore extends the spectrum of activity 

of amoxycillin (when used in combination) to cover many additional beta-lactamase-

producing organisms. 

 

Pharmacodynamics 
 

Amoxycillin is active against some strains of gram positives: 

 

● Alpha-haemolytic and beta-haemolytic streptococci.  

 

● Diplococcus pneumoniae 

 

● Non-penicillinase producing staphylococci  

 

● Streptococcus faecalis 

 

Amoxycillin is active against some strains of gram negatives: 

 

● It is active against most strains of Haemophilus influenza 

 

Resistant strains: 

 

● Escherichia coli isolates are increasingly resistant to amoxycillin in vitro due to 

 the presence of penicillinase producing strains, and amoxycillin is no longer 

 considered an effective agent for this organism. 

 

● All strains of Pseudomonas species, Klebsiella species, Enterobacter species, 

 indole positive Proteus species, Serratia marcescens, Citrobacter species, 

 penicillinase producing N. gonorrhoeae and penicillinase producing H. influenzae 

 are resistant.  

 

Pharmacokinetics 

 

Absorption: 

 

● Amoxicillin can be given orally or intravenously.  

 

 It may be given by the intramuscular route, but the IV route is preferred. 

 

● Amoxicillin with clavulanic acid can be given orally or IV  

 

Distribution: 

 

● Protein binding for amoxycillin low at around 15 %. 

 

● Amoxycillin can cross the human placenta.  

 

● Amoxycillin is excreted into human breast milk.  



 

● Penetration of amoxycillin into the CSF is poor in the absence of inflammation. 

 

● Protein binding for clavulanic acid is low at around  9 - 30% 

 

● Clavulanic acid is excreted into human breast milk  

 

● Clavulanic acid can cross the human placenta  

 

Metabolism and excretion: 

 

● Amoxycillin is approximately 70 % excreted unchanged in the urine by both 

 glomerular filtration and tubular secretory mechanisms. 

 

 Probenecid can inhibit the tubular secretory mechanisms. 

 

 ● Approximately 30% is metabolized to the penicilloic acid derivative then excreted 

 in the urine. 

 

Indications 

 

Amoxycillin or amoxycillin with clavulanic acid is commonly used for: 

 

Infections due to susceptible / likely susceptible bacterial organisms, including: 

 

1. Upper respiratory tract infections: 

 

● Acute bacterial otitis media 

 

● Sinusitis 

 

2. Uncomplicated lower respiratory tract infections: 

 

 ● Bronchitis (acute and acute on chronic) 

 

 ● Community-acquired pneumonia 

 

3. Acute cholecystitis (with gentamycin) 

 

4. Peritonitis (with metronidazole and gentamycin) 

 

5. Epididymo-orchitis (urinary tract source) 

 

6. PID (not sexually acquired) 

 

7. Eradication of H. pylori (with other agents). 

 



Note that, as for all antibiotics, the prevalence of bacterial resistance may vary 

geographically and over time for selected species and local information on resistance 

is also important, particularly when treating severe infections. 

 

Contra-indications/precautions 

 

These include: 

 

1. Contraindicated with a history of severe or immediate allergic reaction to a 

 penicillin. 

 

● Including urticaria, anaphylaxis, interstitial nephritis to a penicillin (seek 

 specialist advice if using a penicillin is critical). 

 

● Although anaphylaxis is more frequent following parenteral therapy, it 

may also occur in patients on oral therapy. 

 

2 Caution in those with a history of an allergic reactions to other beta lactam 

 antibiotics such as a carbapenem or a cephalosporin: 

 

● As cross-reactivity between penicillins, cephalosporins and carbapenems 

 can occur. 

 

Pregnancy 

 

Amoxycillin:  

 

Amoxicillin is a category A drug with respect to pregnancy. 

 

Category A drugs are those drugs which have been taken by a large number of pregnant 

women and women of childbearing age without any proven increase in the frequency of 

malformations or other direct or indirect harmful effects on the fetus having been 

observed. 

 

Maternal use of amoxicillin has not been associated with an increased risk of congenital 

malformations or adverse pregnancy outcomes. 

 

Amoxicillin is safe to use during pregnancy. 

 

Clavulanic acid: 

 

Clavulanate is a category B1 drug with respect to pregnancy. 

 

Category B1 drugs are those drugs which have been taken by only a limited number of 

pregnant women and women of childbearing age, without an increase in the frequency of 

malformation or other direct or indirect harmful effects on the human fetus having been 

observed. Studies in animals have not shown evidence of an increased occurrence of fetal 

damage. 



 

Maternal use of amoxicillin in combination with clavulanic acid does not appear to be 

associated with an increased risk of congenital malformations or adverse pregnancy 

outcomes.  

 

Amoxycillin in combination with clavulanic acid is safe to use during pregnancy. 

 

However, amoxicillin with clavulanic acid should be avoided in women with preterm 

rupture of membranes due to an increased risk of neonatal necrotizing enterocolitis. 

 

Breast feeding 

 

Amoxycillin:  

 

Small amounts of amoxicillin are excreted into the breast milk but no adverse effects 

have been reported in breastfed infants.  

 

Amoxicillin is safe to use at the recommended doses during breastfeeding. However, 

observe the breastfed infant for adverse effects such as diarrhoea, vomiting, skin rashes 

or thrush. 

 

Clavulanic acid: 

 

Small amounts of amoxicillin in combination with clavulanic acid are excreted into breast 

milk, but oral absorption by the infant is minimal.  

 

Amoxicillin in combination with clavulanic acid is safe to use at the recommended doses. 

However, observe the breastfed infant for adverse effects such as diarrhoea, vomiting, 

skin rashes or thrush. 

 

Adverse Effects 

 

All the beta lactams including the penicillins have a wide therapeutic index  

 

The principle adverse effects of  amoxicillin include: 

 

1. GIT upset (oral administration) 

 

2. Allergic reactions: 

 

 ● Including serious and fatal anaphylactic reactions. 

 

Anaphylaxis is more frequent following parenteral therapy, but it has 

also occurred in patients on oral therapy. 

 

3. Pseudomembranous colitis: 

 



● Pseudomembranous colitis has been reported with nearly all antibacterial 

 agents, including penicillin, and may range in severity from mild to life-

 threatening.  

 

4. Dermatological reactions. 

 

 ● Hypersensitivity reactions: 

 

♥ Usually mild, but occasionally can be severe e.g. exfoliative 

 dermatitis, Stevens-Johnson syndrome and toxic epidermal 

 necrolysis. 

 

● Amoxycillin (or ampicillin) rash: 

 

This is a widespread, erythematous maculopapular rash. 

 

It is relatively common. 

 

The exact mechanism is uncertain, but it is not considered to be a true 

immune mediated reaction. 

 

It often occurs after > 7 days treatment and resolves within 1 - 7 days after 

treatment is stopped, (or after 6 - 14 days if it continues).  

 

It is more frequently seen in those with: 

 

 ♥ Infectious mononucleosis. 

 

 ♥ HIV infection 

 

♥ Acute lymphoblastic leukaemia 

 

♥ Chronic  lymphocytic leukaemia 

 

 See appendix 1 below. 

 

5. Cholestatic hepatitis: 2 

 

● Probably mainly due to clavulanic acid. 

 

It is generally less severe than what is seen with flucloxacillin hepatitis, 

and is usually reversible.  

 

Symptoms may appear during, or several weeks after, treatment and may 

persist for 5 - 6 weeks.  

 

The risk increases with age (> 55 years), male sex and length of treatment. 

 



Dosing 

 

Exact dosing and the duration of dosing depends on the condition being treated as well as 

the severity of the condition and illness. 

 

See latest Antibiotic Therapeutic Guidelines for full prescribing details. 

 

In general terms for adults: 

 

Oral: 

 

● Amoxycillin 250 mg  - 500mg - 1 gram orally 8 hourly 
 

● Amoxycillin 875 mg + clavulanate 125 mg orally 12 hourly. 

 

IV: 

 

● Amoxicillin 500 mg - 2 grams (with clavulanic acid) IV 4 - 6 hourly 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1  

 

Non-allergic amoxicillin rash: 

 

Left: Eight days after first dose. This photo was taken 24 hours after the rash had begun. 

Middle: Eight hours after the first photo, individual spots have grown and begun to 

merge. Right: At 23 hours after the first photo, the colour appears to be fading, and much 

of rash has spread to confluence. (Wikimedia Commons). 
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