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Investigation Historical 18t Century

Most poisons were plants or minerals

Arsenic mimicked symptoms of cholera, so homicidal
use: Mary Blandy gave her father ‘a white powder’

Investigators scraped some from the gruel pan

Tests: white, gritty, insoluble in cold water; thick white
garlic smelling fumes when thrown on a hot iron as

did arsenic



18t Century Poisoning Case

Mary Blandy 31y female

AN - -__,'___-_r-*f
Suitor Capt Cranstoun son of Lorc ‘C‘ranstoun
BUT.....already married
Francis Blandy (father) furious!



18th Century Poisoning

In1751 Capt Cranstoun gave Mary ‘a white
‘forgiveness’ powder’ to put in father’s food to
make him ‘more amenable’

Francis Blandy (prosperous solicitor & Town
Clerk) became very ill (vomiting, abdominal
pain, diarrhoea teeth lost), died on 14t
August .

Mary admitted guilt and father forgave her
Cranstoun fled the country.



18t Century Poisoning

 Dr Addington, symptoms consistent with
poisoning.

e Examined powder: white, gritty, insoluable in
cold water; thick white fumes smelling of

garlic when heated and precipitation tests as
did a known sample of arsenic.

* Mary was Hanged on 6% April 1752



est: Arsenic on copper = black
. qualitative

Reinsch Test

Crualitative test

Add 10 mli For one
conc. HCI and hour "
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- Cool and wash with
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Results

Dull black-
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nple in H,50, & Zn reduced to As

5 /N + 6 HZSO4 ---> 2 ASH3 +6 ZnSO4 e

he gas i.e. oxidising the arsine, on a c
ow| will yield a silvery-black film; i
amount present




Early 19t century

Mineral acids demonstrated by litmus paper,
cloth oxidation differentiated by colour: HNO3

(yvellow), H2SO4 (red-brown), HCI (reddish) also
precipitate and resolution tests:

H2S04 + BaCl = BaS0O4 insoluble in HCI

HCl + AgNo3 -> AgCl insoluble in HNO3, but
soluble in NH3

HNO3 determined by yellow fumes on heating



19t Century Poisoning

14th September 1849: 7 people, had a lunch of
bread, cucumber, boiled meat and apple
dumplings. The lodger, Emanuel Barnett provided
the flour for the dumplings

Soon 2 or 3 ill: vomiting, diarrhoea: all stopped
eating

Gradually worse: one daughter, Elizabeth Gregory
(21y) and son Sam (14y) died; others ‘dying’

Emanuel Barnett threw dumplings into the privy



19t Century Poisoning

* Drs excluded cholera and police retrieved
puddings, flour, sugar and vomit.

* Dr Herapath (analytical chemist) was called in

e Examination:

— Microscopy: 3 crystals in Elizabeth’s stomach:
arsenic

— Reinsch Test on stomach contents and uncooked
dumpling dough: positive for As

— Precipitant tests on stomach contents and
uncooked dumpling dough: positive for As

— Flour had NO As in it



entury Polisc

stood trial in April 1850

aim that ‘there had been accidents
amination of the flour’ was believec
ury

as acquitted.




Colour Tests

Spectroscopes: characteristic absorbance lines
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roving Spec

Ind interference: blank
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Extraction: Liquid-Liquid
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20t Century Poisoning

e 17t September 1970 Jimi Hendrix, Samarkand
Hotel, Notting Hill.

e Had a meal with his girlfriend, some wine, she
took him to see a friend and they returned at
3am.

 Went to bed at 7am, having talked for 4 hours,
she awoke at 11am, Jimi was unconscious and
breathing



20t Century Poisoning

Ambulance called arrived 11:18, left 11:27,
transferred to St Mary Abbot’s Hospital

Pronounced dead 12:45pm

Coroner asked Prof Teare to perform a Post
Mortem

Death by Aspiration of his own vomit

Had taken Vasparax (brallo- and seco-barbital
with hydroxyzine): Sedative

Took18x the dose
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TIL.C: Acidic & Basic Extracts of Urine
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Commercialised TLC-




Gas-Liquid Chromatography
Extract sample
If not volatile, derivatize to make it so
Inject into flowing gas (H,, He or N, )

Separation by interaction with a selective wax
coated onto an inert material

Detection by physical property (flame
lonisation, N, detector, Electron Capture etc)

Record response as a chromatogram

Peak height (area) proportional to
concentration




Carner Injector Detector

pressure
control
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High Performance Liquid
Chromatography

Extract substances, concentrate if necessary

Inject into flowing liquid typically agueous
with organic and pH modifiers

Substances partition against a typically
lipophilic stationary phase

Detect by physical property (UV absorption,
fluorescence, amperometry, etc)

Chromatogram peak height (area)
proportional to concentration
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Urine Extract Calibration
(SOng/ml of drug) Standard




Mass Spectrometry

Detector for GC and HPLC

Molecules accelerated through magnets and
distance to select fragments of interest

Molecular fragments enable identification
(against a known library)

Response proportional to concentration
Can link MSs to enhance selectivity
High sensitivity
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Specialist Advice

Q- ©  [x A & ) search 57 Favories %) - Q} m - L)

Address @ http: ffww, spib. axl.co.ukftaxbaseinde:. htm

NPIS

TOXBASE:

National Poi
Information Service

|| Keyword ||Sound | | Dosage Calculstor || Factshest

Search: |

Chemicals Specialist areas Poisons index A-Z General info News

Contributors

MPIS centres in:
Birmingham

Cardiff

Edinburgh

Mewcastle upon Tyne

MTIS Mewcastle upan Tyne
Morthern Ireland Regional
Medicinez and Poizon
Information Service

MPIC Dublin

Aboutthe HPIS

TORBASE

Telephone system

Azzays and antidotes

A zervice
commiszionad by the

H )
ealth _

Welcome To TOXBASER
The Primary Clinical Toxicology Database
of the National Poisons Information Service

Updated 1 October 2007

Every effort has been made to ensure that this database is accurate REMEMBER the TOXBASE backup
and up-to-date. However it cannot cover every eventuality and the site 0wy toxbasebackup.org
information providers cannot be held respansible for any adverse [Fyou cannot find the infarmation
effects of the measures recommended. you require on TOXBASE or ifyou

need further advice contact your

The infarmation on TOXBASE is designed far healthcare
professionals and may require expert clinical interpretation in
e case with your
Ireland MPIC

Newsflashes

92007 Risk of confusion between non-lipid and lipid formulations of injectable
amphotericin. Click for alert from NPSA

972007 Fallowing a judgement by the European Court of First Instance paraguat praducts
have been withdrawn.

The Pesticides Safety Directorate (PSD) is issuing Notices for products containing paraguat,
which means that from 12 September 2007 authorisation holders and their agents cannot

Contact Site Index

@ Crown copyright 1983-2007




/ (normal 7.4)
MS Methanol >3000 mg/L V




Case

Treated with sodium bicarbonate,
haemofiltration and ethanol (ethanol
competes with methanol for metabolism
reducing the production of toxic formic acid)

Repeated measurements of ethanol,
methanol, formic acid to manage treatment

Unable to reverse damage
Patient died 5 days later
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gs, Death and Rock n’

Composed by: Prof Larry Broussard
LSU Health Sciences Center
New Orleans LA 70112
USA
erformed and Re-arranged by: Dr lan
University Hospital Aintree
Liverpool




Objective

he deaths of famous rock and
lans as case studies to review the
atory’s role in the detection of drug
ributing to the cause of death.




'_:---Nhy rock and roll stars die young

e Elvis died in his early 40s in August 1977They say
rock and pop stars live life in the fast lane and now
researchers have proved it.

e A Liverpool John Moores University study of 1,050
US and European artists found they are twice as
likely to die early than the rest of the population.

e |n all, 100 stars died between 1956 and 2005 with US
stars dying at 42 on average and those from Europe
at 35.



d Case Studies

ect Performers

0 by similar causes of death




Landmark Festival

* 1967 Monterey Pop Festival

major rock and roll festival

16,17, 18

30 bands










Performers Now Dead

Jimi Hendrix  Janis Joplin
Otis Redding  Keith Moon (the Who)
Mama Cass Papa John
Jerry Garcia and Ron “Pig Pen” McKernan
e (the Grateful Dead)

Paul Butterfield and Mike Bloomfield

e (Butterfield Blues Band)
Brian Cole (Association)



Jones (Rolling Stones)




Clark (founding member) had le
before Monterey

am Parsons had not yet joined the b



















Jimi Hendrix

ovember 27, 1942

ar genius: played right-handed guita
de-down left-handed

s: Hey Joe, Purple Haze, Foxy Lady
terey Pop Festival considered his “co

2d to Rock and Roll Hall of Fame i







imi Hendrix

ptember 18, 1970 (
arkand Hotel, London

se of Death: inhalation of vomit afte

iturate Intoxication

psy report: ethanol (20 mg/dL abo
ing; large amount of seconol)
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Barbiturates

on: Short (secobarbital), Intermediate

ive-hypnotics (short-intermediate acting
ction of anaesthesia (ultra-short acting)
-convulsants (Phenobarbital)
ane therapy (Butalbital)

tion of cerebral oedema from head trau




volism of Barbi

ce enzymes causes increased metak
her drugs

ination half-lives (5 half-lives to clear

)

ort acting: 1 day

acting: 2-5 days




city of Barbiturz

0 progressive CNS depression
otentiated by ethanol

piratory depression greater problem t
diovascular depression

y due to respiratory arrest o
jovascular insufficiency

1ged coma

ation: pneumonia




arbiturates Overdo

omatic and supportive therapy

ablish airway
Jpport ventilation
ssess cardiac output

sed to identify presence of barbs a
mpanying drugs




Amfetamines

ine & Methamfetamine

1amfetamine metabolized to amfet:
ers: Ecstasy (MDMA), MDA

tion by immunoassay determined
dy specificity




Effects of Amfetamines

e Stimulants: Mimic actions of

neurotransmitters that stimulate sympathetic
nervous system

* Treatment of narcolepsy and depression;
alleviate fatigue, elevate mood, produce
euphoria, improve performance of simple
tasks, increase confidence

* Large doses: cardiac arrhythmias






Ethanol

Js: enzymatic
(alcohol dehydrogenase)
as chromatography

mg/100mL [percent]




fects of Ethano

ovascular: vasodilation and
constriction (not uniform)

. depression to point of death

ach & GIl: chronic - ulcers and
mation

: diuretic
onic - cirrhosis



fects of Ethano

Moody; Impaired judgment
Clumsy; Blurred vision

Loud; Angry; Unusual Behavior
Disoriented and confused

Unconscious; CNS depression




Ethanol Metabolism

Peroxisomes
Ha0, H0
Catalase
A
i &
A H =
Ethanol %‘, Acetaldehyde A e Acetate —>- E
mM Y LM 3 mM =
NAD* .. NADH NAD* NADH £
© Cytosol w8/ Mitochondria ="
CYP2ET Result:

O Acetaldehyde adducts formation

® |ncrease ROS formation
Microsomes @ |,crease NADH:NAD' ratio

e
NADPH + H* + O, NADP*+ 2 H,0



Ethanol Metabolism

Intra-individual difference may be due to
genetic polymorphisms of ADH & ALDH

Inactive form of ALDH2 in ~50% Japanese and
Chinese: acetaldehyde accumulation, flushing,
nausea

Disulfiram (Antabuse) inhibits ALDH
Rate of metabolism: 12-23 mg/%/hr






Other Alcohol-Related
Deaths of Musicians

* *Brian Jones — founder Rolling Stones;
drowned in pool, “Misadventure”; ethanol
and barbiturates

e *Ron “Pig Pen” McKernan — singer Grateful
Dead; stomach hemorrhage & liver failure due
to alcoholism; cirrhosis

* *Gene Clark — co-founder Byrds;
haematemasis caused by alcoholism



Brian Jones — founder Rolling Stones




on “Pig Pen” — singer Grateful




e Clark — co-founder B




Deaths of Musicians

e Clark — guitarist Def Leppard
nis Wilson — drummer Beach Boys

n Bonham — drummer Led Zeppelin:
alation of vomit having drank a bottle

ott — singer AC/DC







Janis Joplin

January 19, 1943
. Big Brother and the Holding Comy

Piece of My Heart; Me and Bobby M
2r her death)

ie “The Rose” (1979) based on her |




Janis Joplin

October 4, 1970 (
dmark Hotel, Hollywood
se of death: accidental heroin overdo:
nd face down; fresh puncture marks

ory: heroin addict; heavy alcohol use
eine-containing cough syrup in Soutl
ort bottles)




Other Heroin-Related
Deaths of Musicians

Mike Bloomfield (Butterfield Blues Band)
Paul Butterfield (Butterfield Blues Band)
Graham Parsons (Byrds)

Brian Cole (The Association) drug overdose,
probably heroin

Tommy Brolin (Deep Purple)

Hillel Slovak (The Red Hot Chili Peppers)
Sid Vicious (Sex Pistols)

Robbie Mcintosh (Average White Band)
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Robbie Mclntosh

Born: Dundee 1950

Drummer

Sat behind me in English at Harris Academy
(and a much better drummer!)

Band: Average White Band

Hits: AWB White Album, ‘Pick up the Pieces’

Died Sept 1974 at a party thrown by Greg
Allman of a heroin [ laced with strychnine ]
overdose



Robbie Mclntosh




ram Parsons

November 5, 1946
, Flying Burrito Brothers
J: September 19, 1973; Joshua Tree
opsy: BAC 210%, heroin, cocaine,
iturates

> of Death: “drug toxicity, days, du
le drug use, weeks.”




Garden of Memories,
Orleans




Other Heroin-Related

Deaths of Musicians

Allen Woody (Allman Brothers)
Jonathan Melvoin (Smashing Pumpkins)
Kristen Pfaff (Hole)

Bradley Nowell (Sublime)

Andrew Wood (Mother of Love Bone)
Billy Murcia & Johnny Thunders (NY Dolls)
Danny Whitten (the Rockets)

Tim Hardin (songwriter)

John Belushi (Blues Brothers); speedball—cocaine
and heroin



ses blood-brain barrier easier than morph
Imes as potent

abolites: 6-acetyl morphine; morphine; cod

oin acts mostly on MU opioid receptors cau
10ria, analgesia, and respiratory depressiol

bte: Narcan (naloxone)




Toxidrome

s (pinpoint pupils)

ycardia
otension
yventilation




in is rapidly converted to




Heroin

e Heroin is derived from
the dried "milk” of the
opium poppy which
contains morphine and
codeine




Poppy Field




ates Immunoa

ts primarily codeine and morphin

tion of other opiates: depends on
ody specificity




ve Opilates Sc

Morphine
Codeine

rescription:
Poppy seeds (300 ng cutoff)




yl morphine and morphine prese







Im Morriso

ecember 8,1943
riter, Poet
d: the Doors (from Aldous Huxley’s b

| escaline, the Doors of Perception);




Jim Morrison

ly 3, 1971 ( ) in Paris

e of Death: heart failure (possible blood c
respiratory illness)

mstances: found dead in bath tub; rumors
g overdose — took heroin thinking it was coc
utopsy

ry: alcohol abuse (fifth/day); drug use
] in Paris
d of heroin overdose 3 yrs later




Prior to Death




Cocailne

ed from coca leaves

ife about one hour

metabolite: benzoylecognine




\ctions of Cocai

ation by blocking reuptake of norepiner
pamine

ntial cardiac arrhythmias due to blocking f
m channels

1tial for thrombotic event (stroke or hear
 due to increased thrombogenesis

esthetic properties




Harvesting Coca Leave




Cocaine: powder, bricks,...




ocaine.... Body Stuffers




Forms of Cocaine.... crack




ocaine Overdose

imulation, convulsions

ricular arrhythmias

viratory dysfunction with eventual
ession

2ased muscular activity
le hyperthermia




ocalne-Relate
Deaths of Musicians

on Hoon — Blind Melon
Belushi — Blues Brothers; cocaine and he

mmy Brolin — James Gang and Deep Purple
)caine, ethanol, barbiturates

sram Parsons — Byrds; cocaine, ethanol,
rphine, barbiturates

Porcaro — Toto; heart attack (cocaine)
0ssoff — Free
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Names in full _Jamas Douplas MORRISOH « =3

Hative ommatureitosd . DOOM 0N Dacembor 8, 19 Fail
in the United States B216 Norton Avenus, Los Angeles, Californias
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