


That was the beginning of the whole thing. I suddenly saw 

my way clear. And I determined to commit not one murder, 

but murder on a grand scale.

Agatha Christie, And Then There Were None
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 Dame Agatha ’ s 

Deadly Dispensary  

 She hath pursued conclusions infi nite 

Of easy ways to die. 

 William Shakespeare , Anthony and Cleopatra  

 Dame Agatha Mary Clarissa Christie (1890 – 1976), the 

 ‘ Queen of Crime ’ , holds the Guinness World Record as 

most successful novelist of all time. She has been outsold only 

by the Bible and by Shakespeare (and is more widely translated 

than the Bard); Christie is also the author of the world ’ s 

longest-running play,  The Mousetrap , and created not one but 

two of the best-known fi ctional detectives, Hercule Poirot and 

Miss Marple. Praise, prizes and awards have been heaped on 

Christie for her work, and her books and plays are still loved 

by millions.  

 Many have attempted to divine the secret of her success. 

Christie always considered herself a  ‘ popular ’  writer, and 

acknowledged that she did not produce great works of 

literature or deep insights into the human condition. Nor did 

she revel in gore, or try to shock her readers with gratuitous 

violence. Christie created many corpses in the pages of her 

books, but the reactions they produce are most likely to be 

curiosity and a smile at the prospect of clues, red herrings and 

brilliant deductions. She was a teller of tales, an entertainer, and 

a poser of seemingly insoluble puzzles.  

 Christie’s detective stories repeatedly demonstrate that she 

was a master of misdirection. She presented clues fairly and in 

plain sight, often drawing attention to them, but safe in the 

knowledge that most readers would form their own, wrong, 

conclusions. When the murderer is fi nally revealed readers are 

generally left kicking themselves that they didn ’ t spot the 

obvious, or they cry foul and go back to the beginning, only to 

discover the clues were there all along.  
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A IS FOR A RSENIC10

 Christie took advantage of her detailed knowledge of 

dangerous drugs to help develop her plots. She used poisons in 

the majority of her books, far more than any of her 

contemporaries, and with a high degree of accuracy, but she 

did not expect the reader to have detailed medical expertise. 

The symptoms and availability of drugs are succinctly described 

in everyday language, and somebody with a degree in 

toxicology or medicine has no real advantage over any other 

reader. *  An understanding of the science behind the poisons 

Christie used only gives a better appreciation of her cleverness 

and creativity in plotting.  

    A poisoner ’ s apprentice   

 Agatha Christie ’ s knowledge of poisons was certainly 

exceptional. Few other novelists can claim to have been read 

by pathologists as reference material in real poisoning cases 

(see page 267). Several of the people who kindly read chapters 

of this book in its early stages have asked me  ‘ How did she 

know all of this? ’  The answer is that her knowledge came from 

direct experience with poisons and a lifelong interest in the 

subject, though not in the criminal sense. 

 In the First World War, Christie volunteered as a nurse at 

her local hospital in Torquay. She enjoyed the work but 

when a new dispensary opened at the hospital it was 

suggested that she might work there. Her new role required 

further training, and Christie also needed to pass examinations 

to qualify as an apothecary ’ s assistant, or dispenser, which she 

did in 1917.  

 Then and for many years afterwards, doctor ’ s prescriptions 

were made up by hand in a chemist ’ s shop or hospital dispensary. 

Poisons and dangerous drugs were carefully weighed out and 

checked by colleagues before being dispensed. Innocuous 

 *Chemists, pharmacists and similarly qualifi ed people may be able to 

eliminate certain possibilities early on in the novels, but the 

revelation of the murderer is just as surprising to them as it is to 

anyone else.  
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DA M E AGATHA’S DEA DLY DISPENSA RY 11

ingredients such as colouring or fl avouring could then be 

added according to personal taste. As Christie explained in her 

autobiography, this resulted in many people returning to the 

pharmacy to complain that their medicine didn ’ t look right, or 

didn ’ t taste as it usually did. As long as the drug in question had 

been added in the correct dose all was well, but accidents 

sometimes occurred.  

 In order to prepare for the Apothecaries Hall examination 

Christie was tutored in practical, as well as theoretical, aspects 

of chemistry and pharmacy by her colleagues at the dispensary. 

In addition to her work and tutoring at the hospital, Agatha 

received private tuition from a commercial pharmacist in 

Torquay, a Mr P. As part of her instruction, one day Mr P. 

showed her the correct way to make suppositories, a tricky 

task that required some skill. He melted cocoa butter and 

added the drug, then demonstrated the precise moment to 

turn the suppositories out of the moulds, box them up and 

label them professionally as  one in one hundred . *  However, 

Christie was convinced that the pharmacist had made a mistake 

and added a dose of  one in ten  to the suppositories, ten times 

the required dose and potentially dangerous. She surreptitiously 

checked his calculations and confi rmed the error. Unable to 

confront the pharmacist with his mistake, and frightened of 

the consequences of dispensing the dangerous medicine, she 

pretended to trip and sent the suppositories crashing to the 

fl oor, where she trod on them fi rmly. After she had apologised 

profusely and cleared up the mess, a fresh batch was made, but 

this time at the correct dilution. 

 Mr P. had carried out his calculations using the metric 

system, at a time when the imperial system of measurement 

was vastly more common in Britain. Agatha Christie didn ’ t 

trust the metric system because, as she said,  ‘ The great danger  …  

is that if you go wrong you go ten times wrong. ’  By putting 

the decimal point in the wrong place, Mr P. had made a serious 

miscalculation. Most pharmacists at the time were much more 

 *i.e. one part drug per hundred in total.   
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A IS FOR A RSENIC12

familiar with the traditional apothecaries ’  system, which 

measured out drugs in units called grains. *  

 It wasn ’ t just Mr P. ’ s inattention to detail that troubled Christie. 

One day, he pulled a brown lump from his pocket and asked her 

what she thought it might be. Christie was perplexed, but Mr P. 

explained that it was a lump of curare, a poison originally used 

by hunters in South America on the tips of their arrows. Curare 

is a compound that is completely safe to eat but deadly if 

introduced directly into the bloodstream. Mr P. explained that 

he carried it around with him because  ‘ it makes me feel 

powerful ’ . Nearly fi fty years later, Christie resurrected the deeply 

disconcerting Mr P. as the pharmacist in  The Pale Horse . 

 * 

 By 1917, Christie had written some poems and short stories, a 

few of which had been published. And then, after reading  The 

Mystery of the Yellow Room  by Gaston Leroux, Christie thought 

she would try to write a detective novel herself, and said as 

much to her sister, Madge. But Madge, a more successful writer 

than Agatha at the time, stated that it would be very diffi  cult, 

and bet her that she wouldn ’ t be able to do it. It was not a 

formal bet, but nonetheless it spurred Christie to write. It was 

while working as a dispenser that she found she had the time 

to think about the plot and her characters, and, being 

surrounded by poison bottles, she decided that poison would 

be the means of murder.  

 The resulting novel was  The Mysterious Aff air at Styles , and 

Christie demonstrated her detailed knowledge of strychnine 

throughout the book. However, she had to wait a few years 

and try a number of publishing houses before the novel was 

fi nally accepted in 1920. After publication Christie received 

her most cherished compliment when it was reviewed in the 

 Pharmaceutical Journal and Pharmacist .  ‘ This novel has the rare 

 *Christie used grains throughout her stories, but in this book I ’ ll give 

equivalent measurements in grams (g) or milligrams (mg, thousandths 

of grams); one grain is equivalent to 64.79891mg.   
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DA M E AGATHA’S DEA DLY DISPENSA RY 13

merit of being correctly written, ’  the reviewer stated. He 

believed the author must have had pharmaceutical training, or 

had called in an expert.   

    A criminal career   

 The publication of  The Mysterious Aff air at Styles  was the start 

of a long and very successful career, but it was only after 

publishing three novels that Christie acknowledged that she 

might be a professional writer. She maintained her interest in 

poisons and drugs throughout her writing life, and only 

reluctantly used guns in her work  –  she freely admitted to 

knowing nothing about ballistics. The scientifi c details of her 

chosen poisons were well researched. She built up a considerable 

medico-legal library over the years, with the most well-

thumbed book in her collection being  Martindale ’ s Extra 

Pharmacopoeia .  

 During the Second World War Christie volunteered again as 

a dispenser at University College Hospital, London. After 

renewing her training she put in regular hours at the dispensary, 

working two full days a week plus three half days and Saturday 

mornings. She also fi lled in when other workers were unable 

to get to the hospital. Her work at the hospital kept her up to 

date with new developments in drugs and pharmaceutical 

practice. At this time an increasing number of standard 

formulations were pre-prepared, and Christie found herself 

with plenty of time on her hands to invent new stories and 

work out fi endishly deceptive plots. *  

 Christie also corresponded with experts to check her facts. 

For example, in 1967 she wrote to a specialist asking about the 

impact of putting thalidomide in birthday-cake icing  –  how 

long would it take to make an impact? How many grains 

would be needed? However, this idea was never used in any of 

her stories.  

 *Christie was able to write twelve complete novels during the war 

years.   
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 Christie was writing during the so-called Golden Age of 

Detective Fiction. In the 1920s and 30s detective fi ction was a 

serious business. In 1928 Ronald Knox *  (1888 – 1957) wrote 

his  ‘ Detective Story Decalogue ’   –  a series of ten rules that 

crime writers were expected to adhere to in the spirit of 

fairness to the reader. These were: 

 1.    The criminal must be someone mentioned in the early part of 

the story, but must not be anyone whose thoughts the reader 

has been allowed to follow. 

 2.   All supernatural agencies are ruled out as a matter of course. 

 3.   Not more than one secret room or passage is allowable. 

 4.   No hitherto undiscovered poisons may be used, nor any 

 appliance which will need long scientifi c explanation at the end. 

 5.   No Chinamen must fi gure in the story. 

 6.   No accident must ever help the detective, nor must he ever have 

an unaccountable intuition that proves to be right. 

 7.   The detective must not himself commit the crime. 

 8.   The detective must not light on any clues that are not instantly 

disclosed to the reader. 

 9.   The stupid friend of the detective, the Watson, must not conceal 

any thoughts that pass through his mind; his intelligence must 

be slightly, but very slightly, below that of the average reader. 

10.   Twin brothers, and doubles generally, must not appear unless 

we have been duly prepared for them.  

 Agatha Christie broke nearly all of the rules, most spectacularly 

in  The Murder of Roger Ackroyd , which caused consternation at 

the time of publication, and columns of newspaper screed 

declaring Christie to be a cheat. Today the novel is regarded as 

one of the best detective stories of all time. When not actually 

breaking the rules, she strained them to their absolute limit. In 

spite of this Christie was one of the founder members of The 

Detection Club, a dining club for writers of detective fi ction 

 *Knox was a priest, theologian, BBC broadcaster and writer of 

detective stories. His books featured the detective Miles Bredon.   
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whose members included G. K. Chesterton, Dorothy L. Sayers 

and the writer of the Decalogue himself, Ronald Knox. Knox ’ s 

rules were adopted by the club ’ s members as a kind of code of 

ethics among detective-fi ction writers. Members also had to 

swear an oath as part of an elaborate initiation ceremony. 

  Do you promise that your detectives shall well and truly detect the 

crimes presented to them using those wits which it may please you 

to bestow upon them and not placing reliance on nor making use of 

Divine Revelation, Feminine Intuition, Mumbo Jumbo, Jiggery-

Pokery, Coincidence, or Act of God?  

 Christie showed only slightly more regard for the oath than for 

Knox ’ s rules, yet she still managed to maintain fairness to her 

readers. Christie was proud of the fact that she never  ‘ cheated ’ . 

The clues were presented, but it was for the reader to spot and 

interpret them correctly.  

 In terms of poisons, Christie invariably played with a straight 

bat. She never used untraceable poisons; she carefully checked 

the symptoms of overdoses, and was as accurate as to the 

availability and detection of these compounds as she could be. 

But there were a few notable exceptions. Serenite ( A Caribbean 

Mystery ), Benvo ( Passenger to Frankfurt ) and Calmo ( The Mirror 

Crack ’ d from Side to Side *  ) are drugs that are pure Christie 

inventions, though the properties she attributed to them 

are  very similar to those of barbiturate drugs. In fairness to 

Christie, she only used one of her invented drugs to kill a 

character, in  The Mirror Crack ’ d from Side to Side ; otherwise, 

these drugs were not critical to the plot. 

 Her use of poison was not just a convenient way to dispose 

of a character. Although her novels are liberally sprinkled with 

classic poisons such as arsenic and cyanide, Christie used a 

huge variety of killer compounds in her novels  –  too many to 

fi t into this book. Many of the poisons she described were 

the drugs she was familiar with from her dispensing days. Toxic 

 *Shortened to  The Mirror Crack ’ d  for publication in the United States.   
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compounds and chemicals such as strychnine, phosphorus, 

coniine and thallium were still in use in 1917 in medical 

preparations. They have long since disappeared from the  British 

Pharmacopoeia , due to their high toxicity and low therapeutic 

value. Other compounds, however, such as morphine, eserine, 

digitalis, atropine and barbiturates, still have applications in 

modern medicine. As the physician and founder of toxicology 

Paracelsus (1493 – 1541) pointed out,  ‘ Poison is in everything, 

and no thing is without poison. The dosage makes it either a 

poison or a remedy. ’  Christie understood this well, and made 

use of unusual and unexpected poisons, such as nicotine and 

ricin, to great eff ect. The symptoms, availability and detection 

of the poisons contributed clues and plot points to her stories. 

For example, the brilliantly plotted novel  Five Little Pigs  makes 

use of hemlock  –  the way it acts on the body, its taste, and the 

time it takes to act all match perfectly with the timeline of the 

novel (see pages 136 – 140). *    

    Real-life inspiration   

 Agatha Christie did not just rely on an accurate and detailed 

knowledge of poisons. She read about real crime extensively, 

and was well versed in the sensational murders of the past. She 

referred to many real-life murders and poisoners in her books, 

killers such as Herbert Rowse Armstrong, Frederick Seddon 

and Adelaide Bartlett. She even used the circumstances of 

murder cases as inspiration for her plots. 

  Mrs McGinty ’ s Dead  is a novel based around the infamous 

murderer Dr Hawley Harvey Crippen. He was found guilty of 

poisoning his wife, and was hanged in 1910. Human remains 

were discovered buried in the cellar of the Crippens ’  London 

home. The portions of fl esh, wrapped in Crippen ’ s pyjamas, 

were found to contain lethal quantities of hyoscine 

hydrobromide. Meanwhile, Crippen had fl ed aboard a ship 

 *Incidentally, for much of the time that Christie was developing the 

plot she was planning to have the murder victim shot, though how 

this would have worked in the fi nal novel is diffi  cult to imagine.   
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bound for Canada with his mistress, Ethel le Neve, who was 

disguised as a boy. The disguise didn ’ t fool the ship ’ s captain, 

who alerted the British police by wireless telegram. Inspector 

Dew boarded a faster ship and was able to arrest Crippen and le 

Neve when their ship docked at Montrose. In  Mrs McGinty ’ s 

Dead  several murders are committed to hide the murderer ’ s 

secret  –  their mother was the mistress of a man who had killed 

his wife and buried her in a cellar. 

 The novel  Ordeal by Innocence  tells the story of Jacko Argyle, 

who was found guilty of murdering his mother. Years later, 

after Jacko had died in prison, a stranger turned up at the 

Argyle house with proof that Jacko was innocent. If Jacko did 

not kill his mother, who in the family did? The story was 

inspired by the Bravo case, a real-life poisoning that occurred 

in 1875. Charles Bravo married a wealthy young widow, 

Florence Ricardo, after a whirlwind courtship. Just four months 

into their married life Charles was taken ill after eating dinner 

with his wife and her live-in companion, Jane Cox. He died 

three days later after being attended by Dr James Gully, his 

wife ’ s former lover. Post-mortem analysis revealed he had been 

poisoned by a single dose of antimony. An inquest into the 

death decided on an open verdict, though it was widely 

suspected that Charles Bravo had committed suicide. 

 Subsequent reports in the press revealed that Jane Cox and 

Charles Bravo had been on bad terms, and that Cox had 

overheard an argument between the married couple over 

Florence ’ s association with Dr Gully. A second inquest was 

opened which eff ectively became a trial of the two women. A 

verdict of  ‘ wilful murder ’  was returned, but with insuffi  cient 

evidence to suggest who had administered the fatal dose of 

antimony. By this time the two women were no longer friends. 

The common suspicion was that Mrs Bravo had laced her 

husband ’ s wine with poison and attempted to cast suspicion on 

her companion. Charles Bravo ’ s murderer was never identifi ed. 

To quote Agatha Christie,  ‘ And so Florence Bravo, abandoned 

by her family, died alone of drink, and Mrs Cox, ostracised, and 

with three little boys, lived to be an old woman with most of 
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the people she knew believing her to be a murderess, and 

Dr. Gully was ruined professionally and socially. ’  As Christie 

eloquently put it,  ‘ Someone was guilty  –  and got away with it. 

But the others were innocent  –  and didn ’ t get away with 

anything. ’  

 * 

 I fi rst read Agatha Christie ’ s books when I was a teenager. I 

loved the stories, but I doubt if I appreciated the scientifi c 

content at the time. Re-reading the novels and short stories 

during my research for this book has only increased my 

appreciation, not only of Christie ’ s scientifi c knowledge, but 

also of the way she incorporated it into her work. Many fi nd 

science off -putting, but Christie explained all the detail 

necessary to understand the signifi cance of a poison without 

distracting the reader from the plot. In this book, I ’ ll examine 

fourteen of the poisons Christie employed during her writing 

career, as well as the real-life cases that could have inspired her, 

or may have been inspired by her work. It is a celebration of 

Christie ’ s inventiveness, her brilliant plotting, and her attention 

to scientifi c accuracy.   
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  Murder is Easy   

 The poison of Kings and the King of poisons. 

 Anon. 

 The name  ‘ arsenic ’  has become almost synonymous with 

poison  –  it could be argued that it represents the gold-

standard of criminal poisoning. Arsenic has a long and 

illustrious history of murder and assassination, stretching from 

the time of the Ancient Greeks to the present day. This is often 

the poison people most associate with Agatha Christie, but in 

fact only eight characters, in four novels and four short stories, 

were dispatched using this infamous element and some of 

these die  ‘ off  stage ’  with little description of their symptoms. 

They form a relatively small proportion of the more than 300 

characters Dame Agatha bumped off  in her career. In fact, her 

use of arsenic is relatively low-key given its infamy. However, it 

does get a mention in many of her books, and some of these 
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often fl eeting references reveal her deep knowledge of the 

poison. 

 The 1939 novel  Murder is Easy *   features an arsenic murder 

with some details of symptoms, as well as discussions about 

how the arsenic could have been administered. The novel has a 

stereotypical  ‘ Agatha Christie ’  setting, with mass murder being 

carried out in a quiet English village. Luke Fitzwilliam, a 

retired detective, takes on the task of solving the crimes. 

Fitzwilliam is drawn into the case by an elderly spinster, Lavinia 

Pinkerton, whom he meets on a train journey to London. She 

tells him she is on her way to Scotland Yard to report three 

suspicious deaths in her home village: Amy Gibbs, who died 

after drinking hat paint (yes, a paint for changing the colour of 

a hat) that she mistook for cough medicine; Tommy Pierce, 

who died after falling from a roof when he was cleaning 

windows; and Harry Carter, who fell from a bridge and 

drowned after a night out drinking. Did they fall, or were they 

pushed? Miss Pinkerton is convinced that these were no 

accidents, and she assures Fitzwilliam that Dr Humbleby will 

be the next victim. 

 Initially, Fitzwilliam dismisses the old lady ’ s story, but when 

he later reads both Miss Pinkerton ’ s and Dr Humbleby ’ s 

obituaries in the newspaper he decides to take a closer look. 

He travels to Miss Pinkerton ’ s village and investigates every 

recent death in the village, of which there have been a number. 

All of them appear to have been accidents, or due to natural 

causes, but the unprecedented demands on the local undertaker 

have meant that it was either a very unlucky village or 

something more sinister was going on. One of the deaths 

Fitzwilliam is most concerned about is that of Mrs Horton, the 

wife of Major Horton, who died the previous year after a long 

illness. She had been in hospital for some time suff ering from 

acute gastritis. Although her symptoms could be explained by 

natural causes, they could also have been due to arsenic 

poisoning  …   

 *Entitled  Easy to Kill  in the United States.   
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    The arsenic story   

 Arsenic (As) is the fourteenth most common element in the 

Earth ’ s crust, though it occurs naturally as a compound rather 

than as the pure element. It was fi rst isolated in the thirteenth 

century, and was found to be a grey metalloid. *  The name 

 ‘ arsenic ’  comes from the Persian word z arnikh , which means 

 ‘ yellow orpiment ’ , a brightly coloured compound of arsenic 

and sulfur. †   Zarnikh  was then translated into the Greek word 

 arsenikon , which was related to another Greek word,  arsenikos , 

meaning  ‘ masculine ’  or  ‘ potent ’ , before we fi nally arrive at 

arsenic. When people refer to arsenic as a poison they are 

usually referring to  ‘ white arsenic ’  or arsenic trioxide (As 
2
 O 

3
 ), 

or other deadly compounds of arsenic. In its pure elemental 

form, arsenic is far less toxic than arsenic trioxide, because the 

body cannot easily absorb it. ‡  

 The poisonous properties of arsenic compounds have been 

known since at least the time of Cleopatra. When the Egyptian 

queen decided to end her life she wanted to ensure her death 

would cause her as little pain as possible, and that she would 

leave an attractive corpse. It is said that she tested various 

poisons on her slaves, and watched the results. One of the 

poisons she tested was arsenic, but it was clearly too unpleasant 

a way to die, so she opted for the asp (though this would have 

been far from pain-free, and her cadaver would also have 

needed some cosmetic retouching). 

 *On the boundary between a metal and a non-metal, with 

characteristics of both.   

 †Christie of course used the British spelling,  ‘ sulphur ’ , whenever she 

mentioned the element or its compounds in her work. Since 1990 

the scientifi c community has agreed that the spelling to use is, in fact, 

 ‘ sulfur ’ , which is the one I ’ ll be using in this book; this will look 

perfectly acceptable to American eyes but may jar a little with British 

ones, and I can only apologise. The  Oxford English Dictionary  still lists 

the British spelling as  ‘ sulphur ’ , so there ’ s a good case for using either.   

 ‡For the rest of this chapter, the word  ‘ arsenic ’  refers to arsenic 

trioxide unless otherwise stated.   
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 In more recent times, arsenic-poisoning was a popular murder 

method in Renaissance Europe, and was a particular favourite of 

the Borgia family. It was claimed that the Borgias spread arsenic 

on the entrails of a slaughtered pig, which were then left to rot. 

The resulting mess was gently dried to a powder which they 

called   La Cantarella  , a pale solid that was added to food or drink. 

If the arsenic did not claim the victim, the toxins from the 

rotting entrails would probably fi nish them off . The benefi ts of 

using arsenic were twofold. First, arsenic had no taste that could 

alert the potential victim to their being poisoned. And second, 

the symptoms of arsenic poisoning are very similar to those of 

food poisoning, cholera and dysentery, all of which have been 

common at various times through the ages. 

 Throughout the sixteenth and seventeenth centuries, 

poisoning was considered a peculiarly Italian art, owing in part to 

the reputation of the Borgias, *  as well as Toff ana (a professional 

poisoner who labelled her deadly cosmetics with the images of 

saints) and the Council of Ten, one of the governing bodies of 

Venice. The Council of Ten maintained its position of power by 

killing off  potential rivals, and even went to the lengths of 

actively advertising for poisoners, as well as maintaining its own 

reliable stock of poisons for nefarious purposes. 

 By the seventeenth century the popularity of arsenic 

poisoning had spread to the French royal court. Members of 

the aristocracy were found to be conspiring with La Voisin, a 

notorious poisoner who was also alleged to have taken part in 

black masses. The investigation became so widespread, and 

involved so many prominent fi gures in French society, that a 

special court was convened, the  Chambre Ardent  or  ‘ Burning 

Court ’ , named after the method commonly used for executing 

those who the twelve judges found guilty. To save 

embarrassment and potential repercussions the court met in 

secret and reported only to the King.  ‘ Human life is up for 

sale, and cheaply, ’  wrote Nicolas Gabriel de la Reynie, one of 

the judges;  ‘ Poison is the sole solution to most family problems. ’  

 *Although they were in fact Spanish in origin.   
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And arsenic, of course, was the poison of choice; its use had 

become so common that it was referred to as  poudre de 

succession   –   ‘ inheritance powder ’ . 

 Prior to the seventeenth century, many powerful and 

infl uential people took to employing offi  cial tasters, and there 

was understandable caution over who was allowed to prepare 

their food and drink. There are many stories of methods of 

murder that circumvented the tasters. Tales of gloves and riding 

boots laced with poison that would kill by contact with the 

skin are probably exaggerated, but tests have shown that a 

poisoned shirt is at least a theoretically viable method of 

administering arsenic. The garment in question would have 

the tail soaked in a solution of arsenic before being allowed to 

dry. The material would appear slightly stiff  but otherwise 

there would be no obvious sign of anything wrong with the 

fabric. Contact via the skin of a naked bottom could potentially 

allow enough arsenic to be taken in to kill, especially if a 

blistering agent was added to the arsenical mixture to break 

the skin and allow faster absorption into the bloodstream. 

 Arsenic poisoning was long the preserve of the rich and 

powerful. Those on more restricted means had to fi nd other 

ways to kill each other. However, the Industrial Revolution 

brought with it huge demands for metals such as iron and lead, 

and when extracted from the ground as ores these metals are 

often contaminated with arsenic. To obtain the pure metal, the 

ore was roasted in fi res, and the arsenic reacted with oxygen in 

the air to form arsenic trioxide. This would condense in the 

chimneys as a white solid, which had to be periodically scraped 

off  to prevent the chimney from getting blocked. Instead of 

dumping the white arsenic as waste, industrialists realised a 

profi t could be made by selling the arsenic as poison, for rats, 

bedbugs, cockroaches or any other vermin infesting the home 

(including humans). Prices plummeted, and soon anyone and 

everyone could aff ord enough arsenic to dispatch an unwanted 

relative or inconvenient enemy.  

 Unsurprisingly, the number of arsenic poisonings began to 

rise. Anyone reading a nineteenth-century British newspaper 
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would think that arsenic murders had reached epidemic 

proportions, with working-class women being the most likely 

culprits. In reality the number of poison trials was very low; 

even at the peak of the media hysteria there were only two or 

three trials per year in the whole of England and Wales. There 

was sometimes suspicion when there were sudden deaths, but 

this was often fuelled by local gossip from folks who might 

have had reasons to hold a grudge, and by sensationalist reports 

in the newspapers. For example, of the 20,000 suspicious 

deaths in England in 1849, 415 were linked to poison, but only 

eleven of those were possibly murder, and not all resulted in a 

guilty verdict. What did not help these early cases was that, if 

arsenic was involved, the victim ’ s symptoms could be attributed 

to natural causes, and there was no way to detect arsenic in the 

body. It became apparent that something needed to be done, 

and various methods were trialled to allow the detection of 

arsenic in human tissue. None of these early methods was 

reliable, and they did not produce results that could easily be 

discussed, or even shown in a court case. The case of John 

Bodle illustrates this well.  

 In 1832 James Marsh (1794 – 1846), a British chemist, was 

asked to investigate the death of an 80-year-old farmer named 

George Bodle. Marsh found arsenic in the dead man ’ s intestines 

and in a cup of coff ee he had drunk from, but the samples he 

prepared for the trial did not keep too well, and the jury found 

Marsh ’ s technical descriptions of his experiments incompre-

hensible. As a consequence the suspect, John Bodle   –  the 

farmer ’ s grandson  –  walked free. John Bodle later confessed to 

the murder, but he could not be re-tried. Marsh was furious 

and set about devising a test for arsenic that even the most 

stupid jury member could comprehend. He wanted jury 

members to see the arsenic for themselves. 

 Marsh made a U-shaped glass tube with one end open and 

a tapered nozzle at the other. In the nozzle he suspended a 

piece of zinc. The fl uid to be examined was placed in the open 

end, and acid was added. When the fl uid level reached the zinc 

even a minute trace of arsenic would be converted to arsine 
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gas (AsH 
3
 ) that would be ignited as it left the nozzle. A cold 

porcelain bowl was held against the fl ame; pure metallic arsenic 

was then deposited on its surface. The apparatus would be 

further refi ned, but it was still in use in Agatha Christie ’ s 

time  –  indeed, in preparation for her apothecary ’ s examinations 

she and a colleague practised the Marsh test using their  ‘ Cona ’  

coff ee machine, blowing it up in the process.  

 The Marsh test was fi rst used in a criminal trial in 1840, by 

the celebrated toxicologist Mathieu Orfi la (1787 – 1853). Orfi la 

had been asked to investigate the death of Monsieur Charles 

Pouch-Lafarge. When Marie Capelle married Charles in 1839, 

both believed they were marrying into serious wealth. In 

reality Marie had a modest dowry, but she had ideas above her 

station. She had been educated at elite schools and believed 

herself to be descended from royalty. Charles claimed to be a 

wealthy iron-founder, but he really lived in a tiny hamlet, in a 

damp, rat-infested house on a dilapidated estate, part of which 

he had converted into a foundry; the expense of the conversion 

had left him almost broke. The marriage did not get off  to the 

best of starts, and things did not appear to improve until Marie 

persuaded her husband to change his will in her favour. Charles 

went away to Paris over the Christmas period to seek out 

Marsh Test apparatus as it was in 1921. (A) fl ask containing zinc and 

acid for generating hydrogen; (B) calcium chloride for drying the gas 

produced; (C) glass tube; (D) arsenic mirror. From An Introduction to 

Chemical Pharmacology by Hugh McGuigan.
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fi nancial backers for a new business venture, and Marie sent 

him a parcel as a Christmas gift. Members of the Lafarge 

household had witnessed Marie placing fi ve small cakes in a 

box, with a portrait of herself and a loving letter. When the 

package arrived in Paris it contained one large cake that made 

Lafarge very unwell when he ate it. He recovered enough to 

travel back home, but was again taken ill and died shortly 

afterwards. Arsenic poisoning was suspected, and Marie was 

known to have purchased arsenic, supposedly to kill the rats in 

the house. Orfi la was called in to determine if arsenic had 

indeed been the cause of Charles ’ s death. Orfi la ’ s testimony 

and the results of his Marsh test provided enough evidence for 

the jury to fi nd Marie guilty of murder. *   

 There are still doubts over Marie ’ s guilt in the Lafarge case. 

No one could prove that she had switched the cakes, or even 

that she had had the opportunity to do so. Another toxicologist, 

Fran ç ois-Vincent Raspail (1794 – 1878), also threw doubt on 

the forensic evidence. Raspail showed that the zinc Orfi la had 

used when carrying out the Marsh test had been contaminated 

with arsenic and would have given a positive test for the 

poison even if  none  had been present in Charles ’ s remains. 

Raspail ’ s evidence came too late, though, and Marie had 

already been sentenced to life imprisonment before his arrival 

at the court. Raspail had highlighted the only real drawback of 

the Marsh test  –  it was perhaps a little too sensitive. Being able 

to detect 0.02mg of arsenic would normally be considered an 

advantage in forensic science, but this element is widespread in 

the world, and was particularly so in nineteenth-century 

 *This case may have inspired Christie ’ s use of arsenic-laced cake in 

 After the Funeral . In the novel a slice of arsenic-laced wedding cake 

was delivered to a suspect in a murder case. The suspect ate some of 

the cake but placed the remainder under her pillow, following the 

tradition that she would then dream of her future husband. Although 

the suspect grew very ill she survived because she didn ’ t eat all of the 

cake. 
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European households. Arsenic was soon found to be almost 

everywhere. 

 As its name suggests, white arsenic is a white powder. It is 

very similar in appearance to sugar or coarse fl our, and mistakes 

sometimes occurred. Food adultery was fairly common in 

Victorian England. Sweet-makers would add  ‘ daft ’ , an inert 

substance such as plaster of Paris or powdered chalk, to bulk 

up their sweets, because it was cheaper than sugar. In 1858 one 

sweet-maker in Bradford went to what he thought was a barrel 

of daft, scooped up the white powder within, and proceeded 

to make his sweets. Unfortunately, he had taken the powder 

from a barrel containing white arsenic. When some children 

ate the sweets the mistake was soon realised and the deadly 

candy was recalled, but not before 200 people had become 

seriously ill and twenty had died. Extraordinarily to modern 

eyes, no one was prosecuted over the incident. 

 By contrast, in 1836 Eliza Fenning, a cook, was executed for 

the attempted poisoning of the household she worked in. The 

whole family, and Eliza herself, had become seriously ill after 

eating dumplings she had prepared (though they all recovered). 

A packet of arsenic had disappeared from the house some 

weeks earlier. Eliza was convicted on the fl imsiest of evidence. 

Others in the household had had the opportunity to add 

poison to the dumplings, or  –  perhaps more likely  –  it was all a 

terrible mistake. 

  

 Eighteenth-century industrialists found other uses for the 

growing amount of waste arsenic from the iron smelters, 

besides rat poison. Several arsenic compounds are brightly 

coloured, and these have been used as pigments for thousands 

of years, such as orpiment (As 
2
 S 

3
 ), an intense yellow, and realgar 

(AsS), a ruby red mineral. In 1775 Scheele ’ s green (CuHAsO 
3
 ), 

invented by Carl Wilhelm Scheele (1742 – 1786), was added to 

the list of arsenic-based pigments. These arsenic compounds 

were a huge improvement on the vegetable dyes that had been 

used in the past as their colours did not fade so readily and 
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they were cheap and easy to manufacture. The great popularity 

of the colours red and green in Victorian England meant that 

arsenic was used to dye almost anything and everything, from 

wallpapers and clothes to toys and even food, such as sweets 

and cake icing. *  

 Arsenic dyes in wallpaper were directly dangerous only to 

those manufacturing the paper, who would be exposed to the 

arsenic dust. In the home it was clear that bedrooms with 

arsenical wallpaper had fewer bedbugs. This was initially seen 

as a bonus, and sales increased. The problem was that whatever 

was aff ecting the bedbugs soon began to aff ect the human 

occupants of the room, too. To stick wallpaper to a wall a 

simple fl our paste was used. In the damp climate of the British 

Isles this provided the perfect environment for mould to grow. 

Mould is also adversely aff ected by arsenic but some moulds 

could adapt to their environment by chemically processing and 

removing it. In 1893 Bartolomeo Gosio (1863 – 1944) was the 

fi rst to show that  Penicillium brevicaule  (now known as 

 Scopulariopsis brevicaulis ) was attacking the starch paste and 

releasing an arsenic gas, which he could not identify but which 

had a distinctive garlicky smell. The gas became known as 

Gosio gas; it was in fact trimethylarsine gas (As(CH 
3
 ) 
3
 ), 

identifi ed in 1933. Trimethylarsine is highly toxic, and 

recommendations were made to reduce the amount of arsenic 

used in wallpapers. Unfortunately these recommendations 

came too late for one famous Frenchman.  

 There has been a lot of speculation about the death of 

Napoleon Bonaparte in 1821. During the last months of his 

exile on St Helena he was very unwell, and was attended by 

many doctors, both French and British. The emperor was 

suff ering from severe stomach pains, and medical treatment 

    *Agatha Christie makes reference to Scheele ’ s green and its use in 

wallpaper in the novel  They Came to Baghdad . When one of the 

characters is taken ill with  ‘ Bad gastro-enteritis ’ , arsenic poisoning is 

suspected.  ‘ I ’ m wondering ’ , says Sir Rupert,  ‘ if it might be a case of 

Scheele ’ s green  …  ’    
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seemed to have little eff ect on him. When he died, seven 

doctors attended the autopsy and concluded that Napoleon 

had died of stomach cancer, but rumours of poisoning were 

swift to circulate. As you might expect, the French accused 

the British and the British accused the French. Very little could 

be done to confi rm or deny poisoning at the time as reliable 

tests were not available.  

 In the 1960s samples of Napoleon ’ s hair, cut from his head 

shortly after death as mementoes, were analysed for arsenic 

content. Unusually high levels of arsenic were discovered, 

opening up questions as to how it might have got there. One 

theory was that it came from his wallpaper; when a sample of 

the wallpaper from his bedroom was discovered in the 1980s, 

analysis showed signifi cant levels of arsenic, 0.12g/m 2 . *  In 1893 

a detailed study showed that wallpapers containing between 0.6 

and 0.015g/m 2  arsenic could cause health problems, and even 

values as low as 0.006g/m 2  were potentially hazardous. †  St 

Helena had a warm, damp climate likely to encourage the 

growth of mould in wallpapers, but even so this is unlikely to 

have generated enough trimethylarsine to kill Napoleon. The 

wallpaper certainly may have contributed to his poor health, 

though, and he did what anyone else would do when they feel 

ill, he called in a doctor. Unfortunately the doctors who attended 

Napoleon did little to help, and they introduced more toxic 

compounds into his body in the form of medicines, though 

probably not actually with the intention of poisoning him. 

 The range of medicines available to a nineteenth-century 

physician was limited, and those available were generally used 

because they had been shown to produce an eff ect on the 

human body, such as purging (vomiting and diarrhoea) or 

sweating. Any recovery from an illness was usually incidental, 

and clinical trials or follow-up consultations were practically 

unheard of. Sick people often got better in spite of their 

 *g/m2 = grams per square metre.   

 †At the time the recommended safe limit was between 0.001 and 

0.005gm-2.   
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doctor ’ s ministrations, rather than because of them. The 

compounds that produce the most dramatic eff ects on the 

human body are often highly toxic, and before the twentieth 

century a doctor ’ s medical bag would almost certainly contain 

compounds that are considered highly dangerous today.  

 One medication in common use in the nineteenth century 

was Fowler ’ s solution, a tonic prescribed for the treatment of a 

variety of illnesses. Fowler ’ s solution was introduced into the 

 British Pharmacopoeia  in 1809, initially as a treatment for malaria. 

It had no taste, which made it preferable to the bitter quinine 

medicine usually prescribed. The number of prescriptions for 

Fowler ’ s solution increased, along with the number of 

complaints it was prescribed for, from skin conditions to 

asthma. The key ingredient in Fowler ’ s solution was, of course, 

arsenic, in the form of potassium arsenite (K 
3
 AsO 

3
 ). *   

 Finding arsenic in a Victorian corpse would, therefore, not 

be that surprising. The prosecution in a criminal poisoning 

case had to prove not only that arsenic was the cause of death, 

rather than incidental, but also how the arsenic had been 

obtained and administered to the victim.  

 The Arsenic Act was passed in 1851 in an attempt to regulate 

and control the sale of arsenic. †  The act made it a legal 

requirement for sales to be recorded in a register along with 

the name of the purchaser, the quantity bought and the purpose 

it was to be used for. The Act also required any arsenic not 

used for medical or agricultural purposes to be  ‘ coloured ’  with 

either soot or indigo dye, to reduce the risk of mistakes such as 

the sweet incident. Unfortunately, there were large loopholes 

in the Act; for example, there were no restrictions on who 

 *Charles Darwin is known to have taken Fowler ’ s solution, initially as 

an undergraduate to treat his eczema, but he continued dosing 

himself for much of his adult life. This may go some way to explaining 

the poor health he experienced as an adult.   

 †There doesn ’ t seem to have been an equivalent law passed in the 

United States. A survey in 1877 revealed that the sale of poison was 

still unregulated in the US, though things are rather diff erent today.   

9781472911308_txt_print.indb   309781472911308_txt_print.indb   30 6/5/2015   3:27:53 PM6/5/2015   3:27:53 PM



31A IS FOR A RSENIC

could sell arsenic compounds, and anyone determined to 

murder another human being was unlikely to have any qualms 

about recording false information in the poison register. Over 

time the rules on the sale of arsenic, and other poisons, were 

tightened up. The sale of poisons was restricted to a few 

professions and shops, such as pharmacies, and anyone buying a 

poison had to be known to the pharmacist, or vouched for by 

someone who knew both the pharmacist and the purchaser. 

Even if criminal poisonings were carried out there should in 

theory have been a system for tracking the poisoner through 

the poison registers. It was still frighteningly easy to get hold of 

arsenic, though, and a huge number of  ‘ legitimate ’  uses could 

be recorded in the poison register, but it was up to the 

prosecution to prove that the accused ’ s intentions had been 

otherwise.  

 A case could be complicated further if the accused used the 

 ‘ Styrian defence ’ . This was a legal argument used to explain 

the presence of high levels of arsenic in a corpse. In 1851, a 

report appeared in a Viennese medical journal about men from 

the Austrian region of Styria who regularly ate arsenic. They 

would crunch lumps of arsenic trioxide between their teeth, or 

grate it onto their toast two or three times a week. They would 

start with a lump the size of a grain of rice, and gradually 

increase the dose until they could eat quantities normally 

considered lethal with apparent impunity. The reason for this 

strange choice of dietary supplement was because they said it 

gave them  ‘ wind ’ , by which they meant that they could breathe 

more easily while doing hard physical labour in the thin 

mountain air. The arsenic also gave the men more physical 

bulk and clearer skin, making them more attractive. Women in 

the region used arsenic too, as it gave them a more curvaceous 

fi gure and a  ‘ peaches and cream ’  complexion.  

 The arsenic was indeed killing off  any bacteria that might 

have caused spots and blemishes, but it was also triggering 

oedema  –  retention of fl uid in the muscles  –  and vasodilation 

of the capillaries under the skin to give the rosy-red cheeks. 

The habit might be expected to have made the arsenic-eaters 
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feel ill, but some complained they actually felt unwell when 

they missed a dose. On fi rst appearances it might look as if they 

were developing a tolerance of arsenic  –  which would have 

been handy for anyone who suspected a relative of trying to 

bump them off . However, these individuals were not developing 

a true tolerance. Eating large quantities of arsenic was possible 

because it was swallowed in relatively large lumps, rather than 

as a fi ne powder or dissolved in a liquid. Much of the arsenic 

would have been excreted before it could be absorbed into 

the bloodstream. 

 After reading about the Styrian arsenic-eaters, their attractive 

appearance and apparently excellent health, some people across 

Europe and America also started taking arsenic. Arsenic would 

be used as a beauty treatment, applied directly to the skin, or 

dissolved in water and drunk in small quantities to improve 

general health. Agatha Christie had read about arsenic-eaters, 

and described a widow in  Evil Under the Sun  who had the 

advantage, or disadvantage, of having an arsenic-eater for a 

husband, which enabled her to walk free from her trial for 

his murder.  

 Arsenic is a cumulative poison, and levels would have 

gradually increased inside an arsenic-eater ’ s body until 

dangerous or potentially lethal levels were achieved. Even if 

their death was not attributed to arsenic poisoning, arsenic-

eaters were relatively easy to identify post-mortem as the arsenic 

acted as a preservative in the body, killing the bacteria that 

would normally drive the process of decomposition. The burial 

tradition in Styria involved the removal of a corpse from a grave 

after twelve years; land for graves was in short supply, so the 

bones of the deceased were removed to a crypt, and the plot 

was left vacant for the next occupant. Arsenic-eaters were often 

found so well preserved, even after twelve years, that they were 

recognisable to family and friends when they were disinterred. 

The presence of arsenic in corpses may lie behind some vampire 

legends, which began in central and eastern Europe.  

 The preservative properties of arsenic led to its use in the 

embalming process, until it was realised that this would mask 
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any arsenic that was present owing to a homicidal poisoning. 

Arsenic was banned from use in embalming, to be replaced by 

formaldehyde. Even then, the problem of arsenic contamination 

of a corpse did not go away. Arsenic is a common mineral in 

soil, and a dead body could potentially absorb it from the 

ground it was buried in.  

 Arsenic bonds very strongly to sulfur atoms, of which there 

are many in the body, particularly in the hair. This provides a 

useful record of arsenic exposure over the lifetime of the hair, 

as arsenic is deposited at the roots within hours of ingestion. As 

the hair grows, the arsenic is retained at a fi xed position. Hair 

grows at a fairly regular rate, approximately one centimetre 

(0.4 inches) per month, so a timeline of exposure can be built 

up by sequential analysis of strands of hair. It also means that 

the hair of a corpse lying in fl uid containing arsenic will soak 

it up like a sponge, and store it; this results in higher 

concentrations in the hair than in the fl uid. During post-

mortem examinations care had to be taken that hair on the 

corpse was not allowed to come into contact with fl uid from 

the body in case it artifi cially raised the arsenic level in the hair, 

giving the impression of long-term exposure. In cases of 

exhumation the same care had to be taken when removing the 

body from the ground, and samples of soil from around the 

burial site had to be collected and analysed. 

 In the Victorian era, cases of arsenic poisoning became 

diffi  cult to prove, and the potential complexity of the situation is 

illustrated by the Maybrick case. In 1889, 50-year-old James 

Maybrick fell ill with stomach pains and violent vomiting. His 

26-year-old American wife, Florence, nursed him devotedly. The 

couple had recently made up after a violent falling-out over a 

liaison Florence had had with a friend of her husband. James had 

also had a string of aff airs, but it was Florence ’ s infi delity that 

resulted in her getting a black eye, and he cut her out of his will. 

James was something of a hypochondriac, and took a lot of patent 

medicines to treat himself. During his last illness James asked his 

wife for his powders, and Florence added some to a bottle of meat 

juice for her husband to drink, as was his usual custom.  
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 This time James got no better. His family soon arrived to 

see that he was receiving proper medical attention. Florence 

was not popular in the household after a letter written to her 

lover was intercepted, in which she had written that her 

husband was  ‘ sick unto death ’ , and she was eff ectively banished 

from the sick room. When James subsequently died a couple of 

weeks later, suspicion immediately fell on Florence.  

 At Florence ’ s trial, the prosecution was able to show that she 

had bought arsenical fl y-papers, which she claimed she had 

intended to use to prepare a tonic for her skin; she had run out 

of her usual facial wash and had decided to try and make her 

own. When Florence purchased the fl y-papers she also bought 

a lotion containing benzoin and elderfl ower water  –  the usual 

ingredients for the skin lotion. Soaking a fl y-paper in cold 

water extracted three-quarters of a grain of arsenic (not enough 

to kill), but boiling water extracted almost all of the arsenic 

(over two grains, close to a lethal dose), and it also extracted 

the colouring in the paper. The fl y-papers were sold in packets 

of six and were clearly labelled as poisonous. The quantity of 

arsenic in each fl y-paper varied, but every one of a packet that 

was analysed for the trial was found to contain enough arsenic 

for at least one lethal dose. *   

 In fact, Florence Maybrick had no real need to buy fl y-

papers. There was already plenty of arsenic in the Maybrick 

household. The police had discovered bottle after bottle of 

cosmetics and patent medicines in their search of the house, 

with many containing arsenic. There was enough of the poison 

to kill 50 people, but there was one place where there was 

relatively little  –  inside James Maybrick ’ s body. Medical men 

were called by Florence ’ s defence to testify that James Maybrick 

had died of natural causes. No one had witnessed Florence 

administering arsenic to her husband, and for several days 

before his death she had no contact with her husband, his food 

 *Agatha Christie was well aware of the Maybrick case and she 

describes soaking fl y-papers to obtain poison in her novel  The 

Mysterious Aff air at Styles .   
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or his medicines. The jury, however, thought there was enough 

evidence to convict her and found Florence guilty. Her death 

sentence was commuted to life imprisonment because doubts 

remained over whether James had died of arsenical poisoning, 

rather than whether it was Florence who had poisoned him. 

Florence protested her innocence throughout the 14 years she 

was imprisoned, and after her release appears to have led a 

blameless life. 

 When Agatha Christie began her writing career, arsenic 

compounds could still be obtained relatively easily in the form 

of medicinal  ‘ tonics ’ , pesticides and weedkillers, but arsenic 

was slowly phased out of use over the fi rst half of the twentieth 

century as alternatives were found for rat poisons and 

herbicides. Some specialist industrial uses remain, though, but 

there is only one remaining medical use for arsenic trioxide, 

for the treatment of acute promyelocytic leukemia. However, 

this treatment is not without risk from arsenical poisoning.  

    How arsenic kills   

 The toxicity of arsenic trioxide and related compounds stems 

from their disruption of basic chemical processes within 

the  body. Arsenic compounds are readily absorbed through 

the skin, lungs and gastrointestinal tract, and most poisoners 

have exploited this by adding arsenic to food, drink or 

medicines.  

 Arsenic compounds occur in two forms, arsenates and 

arsenites, and they interact with the body in diff erent ways. 

Arsenates (AsO 
4
  3- ) are structurally and chemically similar to 

phosphates (PO 
4
  3- ) and the body is unable to distinguish 

between the two. Phosphates perform many vital roles in 

biology, from strengthening bones to forming the backbone 

of DNA ’ s double helix. These chemical units are also involved 

in vital chemical processes within cells, one of the most 

important of which is the transfer and storage of energy. In 

the home, electricity is the form of energy we use to power 

our gadgets and appliances. Inside the body, energy from the 

food we eat and oxygen we breathe is used to produce a 
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chemical called adenosine triphosphate, or ATP. The transfer 

of phosphate units from ATP to other molecules makes them 

chemically more reactive, and allows reactions to occur under 

the relatively mild conditions experienced in most biological 

systems. Arsenate compounds kill because they can substitute 

for phosphate in ATP. Arsenate is less chemically reactive than 

phosphate, and consequently the chemical reactions it is 

involved with are slowed and may even stop  –  and this is very 

bad news. 

 Arsenic trioxide, arsine gas and the arsenic pigments such as 

Scheele ’ s green are all  arsenite  compounds rather than arsenates; 

they kill because of a diff erent chemical interaction with the body. 

To describe how arsenite compounds do this I ’ ll use the example 

of arsenic trioxide, as this has been the arsenite compound most 

commonly employed in murder over the centuries. 

 The fi rst symptoms of arsenic poisoning  –  severe vomiting 

and abdominal pain  –  appear approximately thirty minutes 

after ingestion, and are triggered by the irritant eff ects on 

the tissues of the stomach. If the victim is lucky much of the 

poison will be eliminated from the body at this point, but the 

unlucky ones will have absorbed a fatal amount, approximately 

100 – 150mg, into the bloodstream. Many victims of arsenic 

poisoning in the past survived for weeks, probably because 

they purged much of the poison in vomit and diarrhoea. Many 

nineteenth-century arsenic poisoners were very attentive 

nurses, ensuring that they were on hand to administer extra 

doses to achieve their desired result. 

 The infl ammation of tissues in the stomach and intestine 

caused by arsenic trioxide may be visible to pathologists at 

post-mortem examination, but it is not the cause of death. The 

violent vomiting and profuse diarrhoea, however, can cause 

dehydration, and this may kill if the fl uids cannot be replaced. 

However, it is arsenic trioxide ’ s disruption of biochemical 

processes in the body that usually proves terminal for the 

victim. 

 Chemical reactions inside the body are carried out by 

proteins called enzymes. These are large molecules made from 
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strings of amino acids that wrap and twist into precise shapes 

that allow them to carry out their function. Enzymes are able 

to carry out specifi c chemical reactions, on compounds 

generically referred to as substrates, at a very fast rate. One 

analogy often used to describe their operation is the  ‘ lock and 

key ’  theory. The enzyme is the lock, the substrate is the key and 

the active site where reactions occur is the space where the key 

fi ts into the lock. Very few keys will open more than one lock 

because of the close match needed between the two 

complementary elements. The enzyme alters the substrate or 

 ‘ key ’  in a chemical reaction, changing its size and shape so it no 

longer fi ts in the  ‘ lock ’ . The substrate then dissociates from the 

enzyme, leaving it free for the next substrate to bind to. 

 Some of the amino acids that form proteins and enzymes 

contain sulfur atoms, and these atoms often form crucial 

chemical bonds that hold an enzyme in shape. *  Arsenic (in the 

form of arsenite) bonds very strongly to sulfur atoms, and this 

can distort the shape of the enzyme or  ‘ lock ’  and thereby stop 

it working. Once arsenic compounds have entered the 

bloodstream they can be distributed around the body and 

potentially aff ect any sulfur-containing enzymes or proteins 

that they encounter.  

 Because of the huge number of enzymes and their diverse 

roles in the body, arsenic poisoning can present many diff erent 

symptoms. The amount of arsenic administered has a dramatic 

eff ect on the symptoms displayed, and the ultimate cause of 

death. Massive doses of arsenic, ten times the minimum lethal 

dose, will produce symptoms of violent gastroenteritis, 

vomiting and intense stomach pain, along with copious 

amounts of watery or bloody diarrhoea. Later the skin 

becomes cold and clammy, blood pressure drops and death 

comes from circulatory failure within hours. Convulsions and 

coma may be seen, and these signal that the individual is very 

close to death.  

 *The sulfur is often in the form of a sulfydryl group, a sulfur atom 

bonded to a hydrogen atom ( – SH).   
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 Some of the many enzymes that arsenite compounds can 

disrupt are those involved in the energy process within cells. 

Without a supply of energy a cell cannot function, and it 

rapidly dies. When large numbers of cells die this leads to 

organ failure. Some cells have higher energy demands than 

others; for example, heart and nerve cells require more energy 

than red blood cells do. Other enzyme-regulated metabolic 

processes within cells are also susceptible to arsenic interference; 

there are many ways arsenic can cause cell death. If the 

poisoned individual survives for a day or two they grow 

jaundiced, and urine output reduces or stops because of 

damage to the liver and kidneys, the organs normally involved 

in detoxifying and eliminating poisons from the body. 

 Arsenic doesn ’ t only kill by acute poisoning, as described 

above. It is also lethal following the slow accumulation of 

small amounts administered over a long period of time; this is 

known as chronic poisoning. At these lower doses, arsenic 

causes nausea and vomiting but also headaches, dizziness, 

cramp and variable paralysis that may progress over a period 

of several weeks. In addition, heart arrhythmias may occur. 

Death in chronic cases is due to multi-system organ failure; in 

such cases there can also be damage to the nerve cells of the 

central nervous system, specifi cally to the axons, the long parts 

of a motor neuron (a nerve cell that controls movement) that 

stretches from the spinal cord to the extremities, carrying 

messages. Symptoms that result from this damage include 

numbness or burning sensations in the hands and feet. Chronic 

poisoning may also damage the liver, kidneys and circulatory 

system. Regular doses of arsenic accumulate in areas of the 

body with high sulfur content, such as in the protein keratin, 

which makes up hair and nails and is also present in the skin. 

Over time the skin of an arsenic-eater, for example, would 

lose its  ‘ peaches and cream ’  quality and become darkened 

(a process called hyperpigmentation), with horny or scaly 

patches on the palms of the hands and feet. Characteristic 

transverse white lines across the nails, known as Mees lines, 

would also appear. There is likely to be weight loss and, if the 
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person survives all of this, arsenic can go on to cause cancer of 

the skin, lungs and liver. *  

 The increased risk of cancer from exposure to arsenic has 

been known about for more than a century. Sir Jonathan 

Hutchinson (1828 – 1913), a physician and an expert in 

dermatology, amongst other things, noticed an unusually high 

number of skin cancers in patients who had been prescribed 

arsenical medication for various illnesses. It is thought that 

arsenic disrupts the body ’ s ability to repair DNA damage, 

though several mechanisms may be involved. 

 The consequences of long-term exposure to arsenic are 

amply demonstrated in places such as the Ganges Delta, where 

wells built by well-intentioned aid agencies were bored 

through arsenic-containing rocks. This led to mass low-level 

poisoning. The wells were built to prevent the spread of water-

borne diseases such as cholera that were common in areas 

where surface waters were poorly maintained. The wells have 

saved lives through lowering incidents of cholera, but tens of 

millions are now at risk of arsenic exposure. 

 The body does excrete arsenic, but slowly. As long as arsenic 

is not ingested at a higher rate than it can be excreted all is 

well, and this is the case for most of us, most of the time. 

Arsenic is present in our environment, in the soil and in water, 

and thereby gets into our food supply, but it ’ s generally in very 

small quantities that our bodies can manage. 

 The half-life (time taken for half the amount to disappear) 

of arsenic trioxide in humans is approximately ten hours. 

Arsenic trioxide is either excreted unchanged in urine or 

metabolised into other arsenic compounds. Methyl groups 

( – CH 
3
 ) are sequentially added to the arsenic molecule; it was 

once thought that this process detoxifi ed the arsenic. In fact 

 *TV and fi lms often portray poison victims swallowing a mouthful 

of tainted food, choking a bit and collapsing in seconds. This is far 

from accurate, and has often resulted in my shouting at the screen 

with frustration. I am surprised I haven ’ t been banned from my local 

cinema yet.   
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many of the methylated arsenic compounds are just as toxic as 

arsenic trioxide, if not more so. The methylated compounds 

may result in a garlicky odour to the breath, similar to the 

odour of trimethylarsine produced by the mould growing on 

Victorian wallpaper. Methylated arsenic compounds have a 

half-life of around thirty hours. Therefore, excretion of 50 per 

cent of ingested arsenic can take between one and three days.   

    Is there an antidote?   

 A treatment for acute arsenic poisoning was fi rst demonstrated 

in 1813 at the French Academy of Sciences, when chemist 

Michel Bertrand (1774 – 1857) ingested 5g of arsenic (around 

40 times the lethal dose) along with some charcoal. He survived 

and showed none of the usual symptoms of arsenic poisoning, 

proving that the charcoal had somehow inactivated the arsenic. 

In fact the arsenic became trapped in tiny cavities within the 

charcoal, preventing it from being absorbed into the body. 

Studies have shown that charcoal is eff ective in absorbing many 

other poisons and it is still used as the fi rst line of treatment in 

suspected poisoning cases, though it is only really eff ective if it 

is used relatively soon after ingestion. *  Charcoal can be 

processed further to make it  ‘ activated charcoal ’  by treating it 

with steam, carbon dioxide, oxygen, zinc chloride and sulfuric 

acid at high temperatures (260 – 480 ° C); this increases the 

number of pores (and therefore it can absorb more poison). 

 Once arsenic has been absorbed into the body charcoal 

cannot remove it, and alternative methods must be used. These 

were developed in response to the invention of Lewisite gas, an 

arsenic-based poison, in the First World War. British Anti-

Lewisite (BAL), or dimercaprol, is known as a  ‘ chelating ’  

compound; a chelate wraps around a metal ion, such as arsenic, 

binding to it at several points to form a tightly bound metal-

chelate complex. Once BAL has scavenged the arsenic from 

 *As recently as the early 1960s, employees at poison-treatment 

centres were known to start work by burning toast to prepare the 

day ’ s supply of charcoal.   
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the body, the resulting arsenic-chelate can be excreted. Other 

chelating agents have been developed since then that can 

extract arsenic more effi  ciently; these are more specifi c for 

toxic heavy metals, and so have fewer side eff ects. Unfortunately, 

chelating agents aren ’ t eff ective for  chronic  arsenic poisoning. 

The most eff ective treatment in these circumstances is simply 

to reduce exposure.   

    Some real-life cases   

 Agatha Christie referred to many real-life arsenic-poisoners in 

her novels, and used poisoning cases as inspiration for her plots. 

One poisoner she mentioned by name was Frederick Seddon, 

a particularly avaricious landlord who was found guilty of 

killing one of his tenants. Miss Eliza Mary Barrow, a wealthy 

spinster, died after Seddon had persuaded her to make over all 

her money to him. Suspicion was only aroused by Barrow ’ s 

relatives, who were surprised to hear that not only had Eliza 

died, but that she had already been buried. Seddon even 

haggled over the price of the funeral. When the relatives 

enquired about the money they knew Eliza possessed, they 

were told by Seddon that there had been very little. In court 

the prosecution was able to show that arsenic was present in 

Barrow ’ s body. Seddon claimed that Barrow must have got up 

and drunk from the dishes of arsenical fl y-papers that had been 

placed in her room.  

 Another possible arsenic murderer, Madeleine Smith, also 

gets a mention in several Agatha Christie stories. In 1855, aged 

20, the Glasgow socialite embarked on an aff air with Pierre 

Emile L ’ Angelier. Smith had promised to marry L ’ Angelier, 

but her parents, unaware of her attachment, had found another 

eligible bachelor, William Harper Minnoch, and arranged a 

formal engagement with their daughter. Madeleine attempted 

to end the relationship with L ’ Angelier and asked him to 

return her love letters. He instead threatened to send them to 

her parents so her engagement to Minnoch would be broken 

and she would be forced to marry L ’ Angelier. Soon afterwards 

L ’ Angelier wrote in his diary that he felt unwell, often after 
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seeing Madeleine. It was claimed she gave him cocoa to drink. 

He told his friends that he thought Madeleine was poisoning 

him, and around this time Madeleine was seen buying arsenic 

in a pharmacy. By March 1857 L ’ Angelier ’ s illness had grown 

so severe that a doctor was called, and morphine was 

administered to alleviate his pain. This was to no avail  –  by the 

following morning he was dead. An autopsy revealed an 

enormous amount of arsenic in his stomach, more than 87 

grains (approximately 5g). At the time no other case of murder 

had seen such large quantities present in the body (although 

suicide cases had). Such a large amount might be expected to 

be diffi  cult to administer without the victim noticing but, as 

was discussed in the trial, up to 6g (20 to 60 times the lethal 

dose) of fi ne arsenic powder, mixed with two teaspoons of 

cocoa, plus milk or boiling water in a teacup, cannot be 

detected by appearance or smell. However, on cooling, the 

arsenic sedimented out of the cocoa, and curdled the milk. 

 Though Madeleine had a motive to kill her lover and was 

known to have purchased arsenic, the case was far from clear-

cut. Madeleine claimed that the arsenic was for her complexion 

but, in accordance with the law, the arsenic she had purchased 

from the pharmacist was coloured with indigo dye. Madeleine 

must have known of a way of removing the dye from the 

arsenic before applying it to her skin (washing the arsenic in 

cold water would have done the trick). The arsenic found in 

L ’ Angelier ’ s stomach was white arsenic with no trace of dye. 

The defence barrister prevented L ’ Angelier ’ s diary from being 

entered as evidence in the trial, and the prosecution had failed 

to keep Madeleine ’ s 200 undated love letters in their original 

envelopes. It became impossible to prove conclusively when 

the two had met, or that Madeleine had had the opportunity 

to administer the poison.  

 The scandal of pre-marital sex and murder ensured huge 

publicity for the trial, and even after the case against Smith was 

found  ‘ not proven ’ , speculation continued. On one side many 

believed that Madeleine had murdered her lover, but the 

prosecution was simply unable to prove when. Others believed 
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that L ’ Angelier had committed suicide. After the trial Smith 

went to live in England under an assumed name and married 

an artist, George Wardle. Two children were born but after 

many years of marriage the couple separated. Madeleine 

moved to New York where she changed her name once more, 

and fi nally died in 1928.  

    Agatha and arsenic   

 The title of Agatha Christie ’ s 1939 novel,  Murder is Easy , is 

appropriate. It charts seven murders in a tiny English village in 

the course of just over a year. The methods used were varied, 

and chosen to look like accidents or natural diseases. The fi rst 

victim, Mrs Horton, seemed to have died of acute gastritis after 

a long illness. Her death was all the more tragic as she had 

seemed to be getting better before a sudden and dramatic 

relapse. Even the doctor attending her had been surprised at the 

suddenness of her death but at the time there was no suspicion 

of foul play. Only a year later, when the village churchyard is 

fi lling up a little too rapidly, does anyone take a closer look at 

the circumstances of Mrs Horton ’ s illness and death. 

  ‘ Gastroenteritis ’  describes a set of symptoms  –  vomiting, 

diarrhoea and stomach pain  –  rather than a specifi c illness, and 

these are due to infl ammation of the gut. The symptoms can 

be brought about by a large number of causes, usually a virus 

such as the norovirus or a bacterial infection, or, more rarely, 

by a parasite, but they can also be due to food intolerances  –  or 

even arsenic poisoning. An infection might normally be 

expected to clear up after a few days or a few weeks. Mrs 

Horton was described as having a long illness, so we can 

assume she was ill for at least a number of weeks and must have 

been suff ering from chronic arsenic poisoning, with a larger 

dose administered shortly before she died. 

 Symptoms of chronic arsenic poisoning, Mees lines and skin 

eff ects such as pigmentation and dermatitis, for example, may 

not have had time to present themselves during Mrs Horton ’ s 

illness. Nails grow at approximately 3mm per month, and 

though arsenic can be deposited in hair and nails within hours 
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of ingestion, it would take several weeks for the deposit to 

grow out from the nail matrix and past the cuticle, where it 

would become visible. In the Agatha Christie novel  They Do It 

with Mirrors *   the would-be murderer carefully cuts the victim ’ s 

nails so they cannot be analysed for arsenic. However, this plan 

would not have succeeded; the poisoning would have to have 

been carried out a long time in the past, or the whole nail 

would have had to be removed to prevent detection. Even 

then, the hair of the victim could also have been analysed and 

would have shown signs of arsenic. 

 Even with no obvious outward signs of arsenic poisoning 

Mrs Horton was convinced she was being poisoned by one of 

her nurses, and had her dismissed. No one else seemed to take 

her seriously, and dismissing the nurse did not improve her 

condition. Someone else was administering the arsenic. 

 There are plenty of suspects to consider, chief among them 

being Mrs Horton ’ s husband, Major Horton. Agatha Christie 

may have taken her inspiration for this character from a real-

life arsenic-poisoner, Major Herbert Rowse Armstrong, 

dubbed  ‘ The Dandelion Killer ’ . In 1921 Armstrong was 

working as a solicitor in Hay-on-Wye. His wife had died after 

a long illness that involved her being treated in a lunatic 

asylum, shortly after she had made over all her property to her 

husband. Her treatment in the hospital appeared to have been 

successful and she was well enough to return home, where she 

suff ered a relapse and died a month later. No suspicion was 

attached to her death, even though the doctor could not 

determine the exact cause. But Armstrong ’ s behaviour after her 

death did cause some alarm.  

 Oswald Martin was a solicitor at a rival legal fi rm in 

Hay-on-Wye. Martin and Armstrong were both involved in a 

land dispute, and were acting for opposing sides. The legal 

arguments had been going on for some time and were 

becoming increasingly acrimonious, which made Armstrong ’ s 

behaviour all the more surprising. 

 *Entitled  Murder with Mirrors  in the United States.   
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 Martin received an invitation to tea at Armstrong ’ s house, 

which he accepted. He ate a tasty buttered scone, which 

Armstrong had selected and placed on a plate. Later Martin 

became very ill, but he recovered. He then recalled receiving a 

box of chocolates, sent anonymously, which had made a guest 

of his very ill. Martin was by now suspicious, and he decided to 

alert the police. The chocolates were analysed along with a 

sample of Martin ’ s urine, and both were found to contain 

arsenic. *  

 The results of the tests were enough to interest the police 

and they agreed to investigate, but did not want to alert 

Armstrong to what was going on. Tea invitations continued to 

pour in to the Martin household from Armstrong, and Martin 

did his best to fi nd excuses. Eventually Armstrong was arrested 

for the attempted murder of his rival; after his wife ’ s body was 

exhumed and his house searched for arsenic, he was tried for 

the murder of his wife. Arsenic was found in the body, and 

packets of arsenic were discovered in the house. Armstrong 

claimed the arsenic was for poisoning dandelions in his lawn. 

The jury didn ’ t believe him, and he was hanged.  

 In  Murder is Easy , Major Horton seems more concerned 

about the health of his dog than the death of his wife, but the 

lack of an appropriate emotional response is not evidence of 

murder. There are also plenty of other suspects to consider. Mrs 

Horton seems to have been popular; she had several visitors 

when she was ill, and one of them, Lydia Pinkerton, would 

enquire about the food and drinks she was being given. She 

was clearly suspicious, and the murderer later pushes Miss 

Pinkerton in front of a car before she can reach Scotland Yard 

to tell the police of her concerns, although luckily she has 

 *The Marsh test is equally eff ective on samples, such as urine, from 

living people; today, the test for arsenic would involve using atomic 

absorption spectroscopy, where a sample is placed in a fl ame that 

causes it to emit light in colours characteristic of the elements 

present.   
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already shared her suspicions with a retired detective, Luke 

Fitzwilliam. 

 Another resident in the village, Lord Whitfi eld, showed his 

concern for the invalid Mrs Horton and sent her peaches and 

grapes from his hothouse. Mrs Horton complained that the 

fruit was bitter but the nurse never repeated the assertion. A 

bitter taste is sometimes a sign of a plant-based poison such as 

morphine or strychnine, but the symptoms Mrs Horton 

suff ered from were not consistent with this type of poisoning. 

Arsenic poisoning would explain the symptoms, and it has no 

taste. The fruit could have been naturally bitter and still have 

had arsenic added to it. Arsenic applied to the skins of the fruit 

would have shown as a white powder, which would probably 

have been washed off  if it was noticed. Alternatively, a solution 

of arsenic could have been injected into the fl esh of the fruit. 

Relatively small doses could have been administered this way 

over a number of weeks. 

 Another method that could have been employed was adding 

arsenic to the patent medicines Mrs Horton was known to 

take. These medicines were supplied to Mrs Horton by the 

local antiques dealer, who appeared to have no motive for 

killing Mrs Horton, but his dabbling in black magic certainly 

made him a suspicious character. By the 1950s arsenic was no 

longer being used in tonics as its eff ects were  ‘ unpredictable 

and uncontrollable ’  but in 1939 these remedies were still 

available, though their use was declining. Getting hold of 

arsenic in 1930s England would have been considerably more 

diffi  cult than 50 or even 20 years earlier, but not impossible. 

No mention is made in the book of how the poison was 

obtained, but in 1935 ten grains of weed-killer contained 

seven grains (454mg) of arsenic, enough to kill two or three 

people. The weedkiller would have had a bright blue dye 

added to it to prevent accidental ingestion, and the dye would 

have been clearly visible if weedkiller had been added to Mrs 

Horton ’ s food, drinks or patent medicines. 

 In  Murder is Easy , Luke Fitzwilliam, the retired detective, can 

only speculate over the cause of Mrs Horton ’ s death. He is not 
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investigating any of the crimes in an offi  cial capacity and 

therefore cannot order an exhumation and post-mortem, 

which could have confi rmed his suspicions. Even a year after 

burial, arsenic would have been easy to detect in a corpse. Hair 

takes a long time to decompose, and it would have held on to 

the arsenic deposits from chronic poisoning for many more 

years. Fortunately the murderer confesses, and even goes on to 

explain how the deed was done; the poison was added to Mrs 

Horton ’ s tea by one of her visitors. Arsenic trioxide is poorly 

soluble in cold water, but it is much more soluble in hot water. 

By dissolving the arsenic in tea the killer was able to ensure 

that no suspicious gritty powder was left at the bottom of 

the cup.    
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