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Abstract

Thereare many thousands of mushroom speciesin theworld, someare edible and some are poisonous due
to containing significant toxins. The edible mushroomisacommon food item with tempting flavour, tasteand

nutritiveva ue; nowadaysquiteoften grown at homeand cultured with commercid marketing. M ushroom poisoning

usualy resultsfromingestion of wild mushroomsdueto misdentification of atoxic mushroom asan edible species
bearing very closeresemblance, ddiberate seeking of psychotropic mushroomsand accidentd childhood ingestions.
Mg ority of fatal mushroom poi soning occursdueto ingestion of AmanitaPhalloides- the‘ death cap’, duetoits
high content of Amatoxin—apotent cytotoxin. Fatal poisoning isusudly associated with del ayed onset of symptoms
which arevery severe, with hepatic, rend, hemolytic and CNSinvolvement. Aim of thisarticleisfor informational

and preventive purpose.

K ey wor ds: Mushroom poisoning, amanitaphalloidis, amatoxin.

Mushroom poisoning refersto del eterious effects
from ingestion of toxic substances present in a
mushroom. The toxins present are secondary
metabolitesproduced in specific biochemica pathways
inthefungd cdl. Mgority of fata poisoningworldwide
are atributable to the A manita Phall oides mushroom
—appropriately named "death cap™; other dangerous
speciesof mushroomsareAmanitaverna, Amanita
virosa, Gyromitra, Gallerinaand L epiotaspecies—all
of which contain amatoxin , a potent cytotoxin.
Ingestion of even a portion of one mushroom of a
dangerous species may be sufficient to cause death.
Thelethal dose of Amatoxinis~ 10mg, theamount
foundinasingledeath cap mushroom.*
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Thecharacteristic pathologicfinding infatalities
from amatoxin containing mushroom poisoning isacute
massivenecrossof liver parenchyma! Hemolysisand
renal failure are common accompaniments with
occasional pancrestitis.

Mushroom poisoningisusudly theresult of ingestion
of wild mushroomsdueto misidentification of atoxic
mushroom as an edible species bearing close
resemblance. It is also found as a result of small
children, specially toddlersin the ‘grazing’ stage
ingesting mushrooms found in the lawn. "Magic"
mushroomsareintentionally taken by adolescentsfor
their halucinogenic effects.?

Thedlinicd manifestationsof mushroom poisoning
depend mainly onthetypeof mushroominvolved (the
degree of toxic species) , amount ingested (obvious),
age (symptomsin childrenaremorefata comparedto
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an adult duetotheir having low body weight), time of
onset of symptoms (very toxic mushroom poisoning
casesusud ly have delayed onset of symptomswhich
arevery ssverewith hepatic, rend, hemolyticand CNS
involvement), geographic distribution (some of the
dangerous species of mushrooms could be more
abundant in somelocations; asosomespecimenthat
look edible at one geographiclocation may bedeadly
inanother region) aswell as premorbid hepatic and
rend condition.

Toxinsand their manifestations

Thedlinicd manifestationsof mushroom poisoning
are dependent on thefunga speciesinvolved. These
may rangefrom minor gastro—intestinal disturbances
to hallucinations, delirium, cramps and even fatal
CONSeguUences.

The highest reported incidences of mushroom
poisoning and fatality are due to consumption of
Amanita Phalloides. This mushroom produces
different toxins3

1. Amatoxin (alpha, betaand gammaamanitins) —a
thermostablenitrogenoushbicyclic octapeptideinsoluble
in water. It irreversibly bindsto and inhibits RNA
polymerasell, blocking the production of DNA ,the
basisof cell reproduction; thisleadsto the death of
many cells specially thosethat reproduce frequently
e.g liver, intestine, kidneysand ultimately the CNS.

It bindsto themuscle protein actin—essential for
musclecontraction, thusdeaying theability of certain
musclegroups to contract, resulting in weakness.

It producesacuteliver falure, producing extensve
parenchymal necrosis aswell asrenal failure and
occasionally pancreatictoxicity. Itiseight fold more
toxic than Phallotoxin.
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Kineticsof amatoxin —it rapidly disappearsfrom
plasma, excretedinurineduringfirst few days
followingingestion; largeamount may bediminatedin
faeces.

1. Phallotoxin — also a hepatic toxin and gastro —
integtind irritant.
2.Amanitahaemolysin—ahemolytic glycoside that
breaksdown RBCs.

Amatoxinisalso present in other mushrooms®viz. A
verna, A virosaand Gaerina. Lapiotaspeciesishighly
toxic andisassociated with afatality rate of about 20946
andinchildren, itishigher.

Clinical manifestationsof amatoxin poisoning
They arebriefed asthisisthemost fatal toxin.

Themanifestationsoccur indifferent stagesor phases.
Theseinclude:

1. A characteristic latent period of 6-24 hours post
ingestion before onset of symptoms.

2. Then abdominal cramping, nausea, vomiting and
severewatery diarrhoeaoccur that usualy
Last for 24 hours, fluidlossesmay be severeenough
to cause profound dehydration, even circul atory
collapse.

3. A period of remission of symptomsoccursthat last
1-3days(if hospitalised, the patient is sometimes
released).However on going liver damage is
occurring asindicated by laboratory investigations
(elevation of serum amino transferase levels,
prothrombintime). Hepatic and rend injury become
clinically apparent and may progressto fulminant
hepaticfalureand rend fallure.
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Death occurswithin 3-7 daysor recovery within 2-3
weeks.
Adverseprognosticcriteriain acuteliver
failure?
1. Prothrombintime> 100 sec
Or
Any three of thefollowing
i) Prothrombintime> 50 sec.
ii) S.Bilirubinleve: >300 umol/L(H"17.6 mg/dl)
iif) S. Creatinine:>300 pmol/L(H"3.38 mg/dl)
iv) Jaundiceto encephal opathy time< 7 days
V) Age<10yrsor >40yrs
or
Factor V level of <15% of normal and
encephal opathy grade 3 or 4 (marked
confuson/coma)
These criteriapredict amortality rate of > 90%.

Diagnosisof mushroom poisoning
1. From clinical features, a positive history of
mushroomintakeispresent. Symptomsmay be
mild and early, whenthemushroom speciesisless
toxic, amount ingestedislessand singlespeciesis
consumed: but when different species of
mushroomsareingested, early symptomsdo not
excludedelayed and fatal complicationsof avery
toxic species. Very toxic mushroom poisoning
casesusually have delayed onset of symptoms,
often with hepatic, hemolytic, renal and CNS
involvement.
If aspecimen of theingested mushroomisfound,
anaysisfor amatoxinsdoneby aMaixner test®-

2.

by expressing adrop of liquid fromthe specimen
on a paper, containing wood pulp e.g. news
paper, alowed to dry and placing adrop of 10-
12 N HCL onthisspot. After several minutes,

58

there will be appearance of a blue colour if
amatoxinispresent.

3. An experienced mycologist may analyse and
identify sporesin gastric contents.2 A regional
toxicology centre may beinformed.

4. High performance liquid chromatography for
detection of amatoxin from plasma, faeces, urine
or vomitsto bedoneif facilitiesareavailable.

Differential diagnosis

1 Gadtroenteritis

2. Plant poisoning from different species

3. Hypovolumic shock and

4 Other causesof acuteliver and rend failure
M anagement

1. Pre- hospital care- Ingtitute supportive measuresif
needed viz. 1.V. access and Oxygen and induce
vomiting.

If amushroom sampleisavailable, placeitinadry
paper bag (do not moisten or refrigerate) for a
mycologist toidentify.

2. Emergency department care—aggressively treat a
pati ent with suspected mushroomingestion asthe
mortdity of ingested amatoxinisvery high—about
20% 4

3. Reduction of amatoxin absorption.*

Condder gadtriclavageif the patient hasnot already
vomited. Lavage should beattempted within 1 hour of
ingestion. Given the del ayed presentation, efficacy of
this procedure is uncertain as patient becomes
symptomatic and seek medical attention usually after
adelay of 12 hoursor more.

However, giverepeated doses of activated charcoa
orally for any recent ingestion of an unidentified or
potentially toxic mushroom. Amatoxin appear to
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undergo entero - hepatic circulation, repeat dose
activated charcod andlaxativesmay interrupt thiscycle
and reducetoxicity. Gastroduodenal aspiration may
be doneto removethetoxinseliminated in bileand
interrupt thiscycleand reducetoxicity.

Mainstay of treatment include aggressive
intravenous fluids and electrolytes; to correct and
mai ntai n adequate hydration and urinary out put aswell
asintensve supportivecarefor hepaticfailure.

Laboratory Studies
Obtainliver function tests, ashepatic damage
isthemain concernin Amatoxin poisoning.
-Prothrombintime (PT): most reliableindicator for
Severity of poisoning.
-Aminotransferaselevels
-Alkaline Phosphataselevel
-Bilirubinlevel
Complete blood count, glucoselevel
Electrolytes, Blood Urea, S. Crestininelevel
(dehydrationfromvomiting, diarrhoeg)
Urineandysis( Proteinuriaand haematuria
sgnify rend involvement)
Amylase/ Lipaseleve ( Pancredtitis)
Urinary amanitinandyds(if fadlitiesavailaole)
Antidotes Severd havebeen proposed, but nonehave
provento beof clinica efficacy ascontrolled studies
are lacking and experimental data in animals are
equivoca .4
a) Benzylpenicillin (Penicillin G): Based on the
hypothesisthat in liver failure due to Amanita,
GABA derived from enteric bacteria may be
insufficiently metabolized; high dose Penicillinis
used to gerilizeand reducethe GABA —producing
intestinal flora and may prevent the severe
encephdopathy likely to bethefind causeof death
: Doseupto 1 millon U/kg/ day 1.V.
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b) Silibinirn/ sylimarin: apotent anti —oxidant, prevents
freeradica damageand amatoxin uptakeby liver
cells. Early administration (within 48 hours) may
be an effective measure. Dose 20 mg/kg/over 24
hoursgiveninfour 2 hoursinfusions.

Thioctic acid—clinica efficacy not yet proven.
Cimetidine—itisacytochromeP450inhibitor.
Vit.K —if coagul opathy ispresent
N-Acetylcysteine — not definitely proved. It
improvescerebra blood flow and oxygenationin
patientswith fulminant hepatitisdueto any cause.
g Corticosteroids—not proved.

Hemodialysis-to remove mushroom poison early. It
hasbecomeapart of thetreatment programmeinthe
United Statesa ong with other schedul es.

For fulminant hepatic failure — consult for liver
trangplantation asliver trangplant can savethelifet of a
patient withmost severe amatoxin poisoning.

Criteriafor transplantation®
A prolonged Prothrombin time (ameasure of blood
dotting)
Elevated levelsof liver enzymes (indicative of liver
dysfunction)
Increased levelsof ammoniain blood.
Other symptoms eg. Hepatic encephal opathy (Gr. 11
1)
When theinterval betweeningestion and the onset of
diarrhoeais<8hours

or
The INR is > 6.0 even in the absence of

encephaopathy.

Whenindicated, the operation should proceed assoon

aspossible, beforetheeffectsof liver failure become
more widespread.
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Discussion

No adequate database exists to estimate the
worldwide exposure and fatality due to mushroom
poisoning.

Patients with severe hepatitis from mushroom
poi soning are thought to have apoor prognosisand
frequently need liver transplantation for survival. But
with early and aggressive multidisciplinary care, such
patients haveimproved outcomeand may avoid liver
transplantation, assuggested by Rengstorff et d, 2003.6

From San Francisco, USA, fromthelr retrospective
study of 8 admitted patientsover 5 year period - al
the 8 patients survived; eventhough 3 had devel oped
encephalopathy ( grade | to I11) , and 1 developed
acuterenal failurerequiring hemodiayss. In another
15 — years retro spective analysis and follow up
evaluation of 105 patients from Florence, Italie (
Giannini et a, 2007)’ deaths have been recorded only
in 2 patients admitted 60 hours after mushroom
ingestion, whiletherestsrecovered completely without
sequaaeand al of them weretreated within 36 hours
after mushroom ingestion —none of them had liver
trangplantation. Again, a20 year retrospectiveanayss
of treetment of amatoxin poisoningin 2108 hospitaized
patientsfrom North Americaand Europe (Enjalbert et
al, 2002)8 documented little efficacy of Penicillin G
thioctic acid or steroids, they observed that silybin,
N-acetyl cysteine and detoxication procedureswere
efficacious.

Prevention

Most important factor isnot to est wild or uncultivated
mushroom asitisvery difficult to correctly identify
ediblefrom poisonous mushroom. Itisimportant to
remember that most |ethal mushroom toxinsare not
destroyed or deactivated by cooking, canning, freezing,
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drying or other meansof food preparations. It isbest
to avoid alcohol while consuming mushroom. Itis
worth remembering that thereisno specific antidote
for lethal mushroom poisoning.

If there is suspicion of consuming a poisonous
mushroom, immediately aphysician /hospital to be
contacted or to gpproach alocal poison control center
for theneedful.

Aimingat primary prevention, the government should
establish regional toxicology centerswhich would
impart public education on recognition of toxic
mushroom aong with first aid management.

Every physician should congder amanitatoxicity inthe
differentid diagnosisof acute hepaticand rend failure,
especidly inhigh prevaent regions.
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