
 

 

 

 

TICARCILLIN  

 

“Autumn Rhythm, Number 30”, enamel on canvas 1950, Jackson Pollock, Metropolitan 

Museum of Art, New York.  

 

Even as our species destroys the natural world at an accelerating rate, nature remains a 

source of deep love and fear. As we hasten to blanket Earth with a humanized 

environment, we should - we must - pause to consider how and why our relation to nature 

exists. That degree of understanding can be achieved only by a blending of science and 

the humanities.... 

 

This is the point I want to make: the experience of nature to those who have learned to 

absorb it, is a magic well. The more you draw, the more there is to draw. In early visits to 

wild environments, you will miss most of what is interesting. You will subsequently spot 

more, and then more and begin to put names on what you see. Then will come still more 

new details. Each species you will learn is a story in itself. I had an entomologist friend 

who upon retirement in Florida tracked each Red Admiral butterfly in his backyard, 

generation after generation, caterpillar to adult. This may seem an empty pursuit, but I 

can tell you that he found Red Admirals to be complex territorial butterflies with 

individual personalities. His observations had scientific merit. 

 



You need not travel to the Amazon or Congo to experience a wilderness. There exists 

enough novelty and challenge in what I like to call microwildernesses....Seemingly 

infinite biodiversity packed into a small space, an image Darwin famously labelled the 

“tangled bank” in the closing paragraph of the “The Origin of Species”, cannot have 

escaped the attention of some creative artists. I have been drawn to Jackson Pollock’s 

well known 1950 piece “Autumn Rhythm” (Number 30) which in astigmatic viewing 

could represent the first glimpse of an overgrown English roadside or some other 

ecosystem, and I was pleased to hear later that this was indeed meant to represent 

nature. Whatever else Pollock had in mind for others in his body of work, I had the same 

sensation, idiosyncratic on my part perhaps, for especially Pollock’s “Number 8”. 

 

Edward O. Wilson, “The Origins of Creativity”, Allen Lane, 2017.                   

 

The magisterial Edward O. Wilson opens our eyes to the incredible biodiversity of our 

planet. This astonishing biodiversity, he explains resides not only in the great rain forests 

of the Amazon or the Congo, but - for those who have the eyes to see -  within every 

tangled bank on the edge of any stream, indeed even within our very backyards. He is an 

impassioned crusader for the preservation of the Earth’s biodiversity, that our greed and 

industry continues to destroy at an unsustainable rate. Our science may give us a fleeting 

hegemony over nature - but if we are to survive long term as a species, we must look to 

the humanities in addition to science to give our existence meaning and purpose. In the 

long span of geological time we are less than a fraction of a blink of an eye. Edward goes 

on to explain the illusion of our “hegemony”: 

 

“We do not, and cannot live for long outside of this self-sustaining environment. We exist 

in a narrow biological niche ultimately dependent on its largesse. The natural world has 

humbling power and eternal life, so that with good reason we call it “Mother Nature”. 

She has been damaged by our activity, but that is nothing new. For the long geologic 

haul, humanity is just another perturbation”.  

 

Human language evolved, Wilson tells us, from campfire interactions among our remote 

ancestors. Story telling was a powerful means of symbolically conveying ideas that were 

crucial to the survival of our species. He goes on to quote Ms. Julia Roberts, on behalf of 

Conversation International as she played the part of “Mother Nature” telling a 

“campfire” story to her wild and ungrateful children: 

 

....Some call me “Nature”, Others call me “Mother Nature”. 

   

I’ve been here for over four and a half billion years...  

 

I don’t really need people, but people need me.   

 

 Yes, your future depends on me.   

 

 When I thrive, you thrive.   

 

 When I falter, you falter, or worse.   

 



 But I’ve been here for eons.   

 

 I have fed species greater than you, and  

 

I have starved species greater than you.   

 

 My oceans, my soil, my flowing streams, my forests,   

 

 they all can take you, or leave you.   

 

 How you choose to live each day, whether you regard or  

 

disregard me, doesn’t really matter to me.   

 

 One way or the other your actions will determine your fate, not mine.   

 

 I am nature. I will go on. I am prepared to evolve.   

 

 ......Are you? 

 

To the human psyche, “mother nature” holds a very powerful metaphor. Through story 

telling we may reach a far richer and deeper understanding than whatever dry scientific 

facts and theories may profess to teach us in isolation. Ed Wilson holds that in some 

deeper way the humanities and sciences share an ultimate deep consilience. This is a 

view famously thought false however in the eyes the late magisterial Palaeontologist, 

Stephen jay Gould. In Gould’s view the two great ways of human learning - the sciences 

and the humanities - represented “non-overlapping magisteria” (or “NOMA” as he used 

to call it). Both he and Wilson, duelled mightily over Consilience and NOMA but also in 

strong mutual respect to the wrapt fascination of the rest of the educated world, before 

Gould’s sad and untimely death. This is not to deny however, Gould’s deep respect of the 

humanities, indeed an incredibly cultured man, he masterfully weaved the humanities 

into his brilliant popular science essays, by which means he immeasurably enriched the 

minds and understanding of his readers, as did Ed Wilson. Though they may have 

differed in their theories of how the sciences and humanities are interwoven, both were in 

total agreement that to reach a deeper and more profound understanding it is necessary 

that the two great branches of human learning should be used in conjunction rather than 

either in isolation, or indeed in competition.      

 

By the power of 21st century science, we develop from Mother Nature semi-synthetic 

penicillins. We may greatly expand the spectrum of activity of some of these agents, by 

our astonishing ability to extract and utilize primal genes of a bacterial species known as 

Streptomyces clavuligerus. It is easy to become complacent and take these miraculous 

life-saving agents provided by microscopic life forms within some entangled bank, for 

granted. A humanized  plea from the magisterial Edward O Wilson however may renew 

our reverence for Mother Nature, “…I will argue that every scrap of biological diversity 

is priceless, to be learned and cherished, and never to be surrendered without a 

struggle….We should preserve every scrap ….while we learn to use it and come to 

understand what it means to humanity”. 



TICARCILLIN  

 

Introduction 

 

Ticarcillin is a semisynthetic broad spectrum penicillin with antipseudomonal activity. 

 

It is used in combination with clavulanic acid - (under the trade name in Australia of 

“Timentin”). 

 

Ticarcillin is, susceptible to degradation by β-lactamases. The addition of clavulanic acid, 

a β-lactamase inhibitor, extends the antibacterial spectrum of ticarcillin so as to include 

organisms which are normally resistant to it by virtue of their ability to produce β-

lactamases. 

 

Because of its wide therapeutic index and its very wide spectrum of activity, Timentin  

is may be used for empiric treatment of serious / life threatening infections. 

 

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. 



 

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 

 

Ticarcillin is a semi-synthetic carboxypenicillin.  

 

Clavulanic acid is produced by the fermentation of Streptomyces clavuligerus. It is a β-

lactam structurally related to the penicillins but has only weak antibacterial activity. It 

possesses the ability to inactivate a wide variety of β-lactamases excluding the type 1 

Richmond but including the plasmid mediated β-lactamases by blocking the active site of 

these enzymes. 

 

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 

 

Ampoules: 

 

● Ticarcillin sodium 3 grams + potassium clavulanate 0.1 grams (as powder for 

 reconstitution)  

 

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. 

 

Ticarcillin is a broad-spectrum penicillin with antipseudomonal activity: 

 

Clavulanic acid is a beta-lactamase enzyme inhibitor, which when added to ticarcillin 

gives extended cover to beta-lactamase producing organisms   

 

Pharmacodynamics 
 

Ticarcillin is, susceptible to degradation by β-lactamases. The addition of clavulanic acid, 

a β- lactamase inhibitor, extends the antibacterial spectrum of ticarcillin so as to include 

organisms which are normally resistant to it by virtue of their ability to produce β-

lactamases.  

 

Many of the following organisms, whose resistance is often due to β-lactamase 

production, are therefore susceptible to Timentin: 

 

Gram-negative bacteria: 

 

● Pseudomonas aeruginosa (β-lactamase and non-β-lactamase producing) 

 

● Escherichia coli (β-lactamase and non-β-lactamase producing) 

 

● Proteus mirabilis (β-lactamase and non-β-lactamase producing) 

 

● Proteus vulgaris (β-lactamase and non-β-lactamase producing) 

 

● Providencia rettgeri (formerly Proteus rettgeri) (β-lactamase and non-β-lactamase 

 producing) 

 

● Morganella morganii (formerly Proteus morganii) (β-lactamase and non-β-

 lactamase producing) 

 



● Enterobacter species (Although most strains of Enterobacter species are resistant 

 in vitro, clinical efficacy has been demonstrated with Timentin in urinary tract 

 infections caused by these organisms). 

 

● Haemophilus influenzae (β-lactamase and non-β-lactamase producing) 

 

● Neisseria meningitidis* (β-lactamase and non-β-lactamase producing) 

 

● Salmonella species (β-lactamase and non-β-lactamase producing) 

 

● Klebsiella pneumoniae (β-lactamase and non-β-lactamase producing) 

 

● Some strains of β-lactamase and non-β-lactamase producing microorganisms such 

 as Mima, Herellea, Citrobacter and Serratia. 

 

Gram-positive bacteria 

 

● Staphylococcus aureus (β-lactamase and non-β-lactamase producing) 

 

● Staphylococcus epidermidis (coagulase negative Staphylococci) (β-lactamase and 

 non-β-lactamase producing) 

 

● Streptococcus pneumoniae*  

 

● Streptococcus faecalis* (Enterococcus) 

 

● Streptococcus pyogenes* (Group A, β-haemolytic) 

 

Anaerobic bacteria 

 

● Bacteroides species including B. Fragilis (β-lactamase and non-β-lactamase 

 producing) 

 

● Clostridium species 

 

● Eubacterium species 

 

● Fusobacterium species 

 

● Peptococcus species 

 

● Peptostreptococcus species* 

 

● Veillonella species 

 

*These are non-β-lactamase producing strains and therefore are susceptible to ticarcillin 

alone  

 



Pharmacokinetics 

 

Absorption: 

 

● Ticarcillin with clavulanic acid is administered by a short intravenous infusion 

 (30 minutes).   

 

Peak serum concentrations of both ticarcillin and clavulanic acid are attained 

immediately after completion of an infusion. 

 

Distribution 

 

● Penetration of ticarcillin into cerebrospinal fluid is poor in the absence of 

 meningeal inflammation. 

 

● Neither component of Timentin is highly protein bound: 

 

 ♥ Ticarcillin is approximately 45% bound to human serum proteins  

 

♥ Clavulanic acid has been variously reported to be bound to human serum 

 ranging from 9 -  30 %. 

 

● Ticarcillin and clavulanic acid both cross the human placenta. 

 

● Ticarcillin and clavulanic acid are both excreted into human breast milk in small 

 amounts.   

 

Metabolism and excretion: 

 

● Around 60-70 % of ticarcillin is excreted unchanged in the urine.  

 

 Around  35-45 % of clavulanic acid is excreted unchanged in urine 

 

 

● In normal volunteers with normal renal function: 

 

 ♥ The mean serum half-life of ticarcillin is 68 minutes.  

 

 ♥ The mean serum half-life of clavulanic acid is 64 minutes. 

 

Indications 

 

Because of its wide therapeutic index and its very wide spectrum of activity, Timentin  

is may be used for empiric treatment of serious / life threatening infections. 

 

Indications include:  

 

1. Septicaemia  



 

● Caused by β-lactamase producing organisms, including strains of K. 

 pneumoniae, E. coli, Staph. aureus and Ps. aeruginosa. 

 

2. Lower respiratory infections  

 

● Caused by β-lactamase producing susceptible organisms, including strains 

 of Staph. aureus, H. influenzae and K. pneumoniae. 

 

3. Bone and joint infections  

 

● Caused by β-lactamase producing susceptible organisms, including strains 

 of Staph. aureus. 

 

4. Skin and soft tissue infections: 

 

● Caused by β-lactamase producing susceptible organisms, including strains 

 of Staph. aureus, K. pneumoniae and E. coli. 

 

5. Urinary tract infections: 

 

● Caused by β-lactamase producing susceptible organisms, including strains 

 of E. coli, K. pneumoniae, Ps. aeruginosa and Staph. aureus. 

 

6. Gynaecological infections:  

 

● Caused by β-lactamase producing susceptible organisms, including strains 

 of K. pneumoniae, Staph. aureus and Staph. epidermidis. 

 

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 

 

The principle contraindications of ticarcillin, are those of the penicillins, in general, and 

so include: 

 

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

 penicillin. 

 

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

 specialist advice if using a penicillin is critical). 

 

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. 

 

3. Renal impairment: 

 

● The serum half-life of ticarcillin increases with deceasing creatinine 

 clearance, but the dosage of Timentin need only be adjusted in cases of 

 severe renal impairment. 

 

Pregnancy 

 

Ticarcillin is classified as a B2 drug with respect to pregnancy.  

 

Category B2 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 are inadequate or may be lacking, but available data show 

no evidence of an increased occurrence of fetal damage. 

 

Clavulanic acid is classified as a 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 ticarcillin in combination with clavulanic acid has not been associated 

with an increased risk of congenital malformations or adverse pregnancy outcomes. 

 

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

 

Breast feeding 

 

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

milk, but oral absorption by the infant is minimal. 

 

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

during breastfeeding.  

 

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

vomiting, skin rashes or thrush. 

 

Adverse Effects 

 

All the beta lactams including the penicillins have a wide therapeutic index and are not 

associated with significant adverse effects, apart from hypersensitivity reactions. 

 



Adverse reactions include: 

 

1. Allergic reactions: 

 

 ● Including serious and fatal anaphylactic reactions. 

 

Less commonly: 

 

2. Pseudomembranous colitis: 

 

● Pseudomembranous colitis has been reported with nearly all antibacterial 

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

 threatening.  

 

Therefore, it is important to consider this diagnosis in patients who present 

with diarrhoea subsequent to the administration of antibacterial agents. 

 

3. Dermatological hypersensitivity reactions. 

 

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

 Stevens-Johnson syndrome and toxic epidermal necrolysis. 

 

Dosing 

 

Exact dosing depends on the condition being treated as well as the severity of infection. 

 

In general terms, usual dosing is: 

 

Adults: 

 

● Ticarcillin 3 grams + clavulanate 0.1 grams,  IV 6 hourly.  

 

Children:  

 

● Ticarcillin 50 mg/kg  + clavulanate 1.7 mg/kg, IV  I 6 hourly - (to a maximum 

 of ticarcillin 3 grams + clavulanate 0.1 grams,  IV 6 hourly) 

 

 

 

 

 

 

 

 

 

 

 

 



 

Red Admiral Butterfly on heather (www.warrenphotographic.co.uk) 
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