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  We  investigated the relationship  between the development of  aconite  poisoning-induced arrhythmia  and  time  of  ingestion

or  the ingested aconite  plant parts as  well  as  the outcome  of  treatment  fbr such  arrhythmia  for 10patients. Three of  them

exhibited  ventricular  tachycardia  (VT) and  ventricular  fibrillation (VD, which  are  potentially fatal arrhythmias.  Two  of  these

patients ingested aconite  roots  in June or  Novernber, and  the third patient ingested acenite  leaves in Apri1. The  other  seven

patients did not  develop any  potentially fatal anhythmias,  Feur of  these patients ingested aconite  leaycs in April or  May,

and  the  remaining  three patients ingested aconite  roots  in March, August or  Septernber. Nine of  the ten patients ingested

aconite  leaves or  roots  at  the same  time  as  they  gathered them.

  The  antiarrhythmic  agent  Iidocaine was  ineffective against  the  VT  and  Vf  that3patients  developed. It was  effective

against  the other  ventricular  arrhythmias  with  the  effect  differing depending on  the part of  the plant ingestecl. Effecriveness

was  seen  for patients who  had  ingested leaves but not  for those  who  had ingested roots.

  OuT data did not  show  that the  severity  of  the arrhythmia  was  infiuenced by the  part of  the plant ingested or  the time  of

ingestion. They  do however suggest  that the effect  of  lidocaine was  influenced by the  type  of  arrhythmia  and  the part of  the

plant ingested  and  therefore  should  prove usefu1  in determining  the suitability  of  lidocaine treatment  for arrhythmia  due to

aconlte  polsonlng.
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                  Introduction

  Aconite  is a  well-known  toxic plant of  the genus Aconi-

tum,  belonging to the Ranunculaceae family. Aconite con-

tains toxic Aconitum alkaloids such  as  aconitine,  jesaco-
nitine,  hypaconitine, and  mesaconitine.  It has reported  that

the LDso value  of  aconitine  in rnice  is 1.8mg/kg  when

given orallyL),  and  the lethal dose of  aconitine  in humans  is

estimated  to be 1-2mg2'i), Aconitines have the strongest

toxicity of plant-derived chemical  substances.  Therefore,

they  are  considered  to be the causatiye  agents  of  aconite

polsonmg.

  Various toxic  symptems  are observed  in cases  of  aconite

poisoning, including nausea,  vomiting,  nurnbness  and  palsy
of  the  extremities,  and  arrhythmia.  Arrhythrnia is the most

typical symptom  in aconite  poisoning,  and  aconite

poisoning-induced ventricular  arrhythmias  such  as  ventricu-

lar tachycardia  (VT) and  ventricular  fibrillation (Vf), often

show  resistance  to  treatment  with  antiarrhythmic  agents  and

electrical  cardioversion4'9},  Moreover, aconite  poisoning fre-

quently results  in death due to cardiac  arrest  caused  by ar-

rhythmias  such  as  Vf4'S}. Therefore, arrhythmia  caused  by

aconite poisoning  is irnportant in clinical  care.  The content

of  aconithies  in aconite  plant differs according  to the part of

the plant or  time  of  collectioniO-ii),  It is, therefore, that the

ingested plant parts or the time  of  ingestion (time that pa-
tient ingested) differs in severity  of  aconite  poisoning-
induced arrhythmia.

  We  hypothesized that the ingested plant part and  the  time

of  ingestion are  factors that affect  aconite  poisoning-induced
arrhythmias.  To  clearing  this hypothesis, we  investigated the

relationship  between the ingested plant part and  time  of  in-

gestion, and  the development and  therapeutic outcome  of
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aconite  poisoning-induced arrhythmia  in lOpatients with

aconite  poisoning.

              Materials and  Methods

  Thirteen patients with  aconite  peisoning  were  admitted  to

the Emergency  and  Critical Care Center at Iwate Medical

University from 1997to2005,  Of  these patients, ten for

whom  the  following items weTe  ayaj]ab]e fbr investigation in

the medical  records  were  chosen  as  subjects  for the study  :

the time  of  ingestion, ingcsted plant parts, reason  fOr ingest-

ing aconite,  type of  arrhythmia,  method  of  treatment, effect

of  an  antiarrhythmic  agent  (lidocaine), and  outcome  after

treatment. InfOrmation of  the time  of  ingestion, ingested

plant parts and  reason  for ingestion were  obtained  from the

patients or  their family. The  details of  arrhythmias  were  ob-

tained from thc  electrocardiogram  recorded  after  admission.

The infonmation of  correct  amount  ingested in a}1 patients
could  not  be obtained.

  Aconitines  such  as aconhine,  jesaconitine, mesaconitine

and  hypaconitine were  analyzed  by liquid chrematography

mass-spectrometry  (liquid chromatography;Waters  2690,

and  mass  spectrometer;ZMD4000,  Waters, Milford, MA,

USA)  according  to the method  reported  by FLljita et. al.'").

The  serum  concentration  of  aconitines  in patients was  ob-

                                  Table 1. Profiles of  Patients

 tained  from the surn  of  the serum  concentrations  of  alkatoids

 such  as  aconitine,  jesaconitine, hypaconitine and  mesaco-

 nitine.  Serum  concentration  of aconitines  was  plotted loga-

 rtthrnically  against  time  after ingestion, and  a  concentration-

 time  curve  for serum  was  obtained.  Tlie time  of  ingestion of

 aconite  plant was  shown  as  Oh. Regression analysis  of these

 data was  performed using,  at ieast, three concentration-time

 data points in the initial log-linear phase. The serum  con ¢ en-

 tration of  aconitines  at the point of  lidocaine adminjstration

 was  the  value  at  which  time  of Iidocaine administration  was

 substituted  for the  regression  line. The  statistical  analyses

 was  determined using  a StatView 5.0. software.

                        Results

   Profiles of  patients with  aconite  poisoning are  summarized

 in Table 1. The patients cornprised  seven  males  and  three

 females, and  ages  ranging  were  from 40 to 78 years (54.1±

 12.5 years). Time  of  ingestion in 9 of  the 10 patients was  in

 the same  time when  patients had collected  the plant. Patient

 8 ingested roots  which  he  had  dried  in his house,  but  the

 time  of  collection  was  unknown.  All patients had no  a  previ-

 ous  history of  heart disease.

   The electrocardiograms  of  patients 1, 2 and  3 showed  VT

 and  Vf,  and  these arrhythrnias  were  resistant  to treatment

with  Aconite Poisoning.

                 Time  of
Patient Age  Gender . .
                mgestlon

 Ingestedplant

 parts

 Reasons  for

taking  aconite

 Typearrhythofmia
Method  of  treatment

Effect ef
          Outcome
lidocaine

1 41  MaleAprilLeaf
 Consumed

inadvertentlyVT,Tdp,VfFluid

 replacernent,  Antiarrhyth-

mic  (lidocatne, 50mg  iv), Electri- Ineffective Survtval

cal  cardioversion,  PCPS,  CPB

2 41 MaleJuneRoot Suicide VT,  VfFluid

 replacement,  Antiarrhyth-

rnic (lidocaine, 50 mg  iv), Electri- Ineffective Death

cal cardioversion,  PCPS

3 53 Male November RootAttempted
 suicide

VT,Tdp, VfFluid

 replacement,  Antiarrhyth-

mic  (lidocaine, 50mg  iv), Electri- ineffectiye Survival

cal cardioversion,  PCPS

4 40 Female  AprilLeaf
 Consumed

inadvertently
PVC

FIuid replacement,  AntiarThyth-
                               Effective Survival
mic  {lidocaine, 50 mg  iv)

5 60 Female  MayLeafAttempted
 suictde

PVC
FIuid replacement,  Antiarrhyth-
                              Effective Survival
mic  (lidocaine, 50 mg  iv)

6 49 MaleAprilLeaf
 Consumed

inadvertently
NSVTHuid

 replacement,  Antiarrhyth-
                               Effective Survival
mic  (lidocaine, 100 mg  iv)

7 58 Male August  RootAtternpted
 suicide

NSVTFluid
 replacement,  Antiarrhyth-

                              Ineffective Survival
mic  (lidocaine, 100 mg  iv)

8 69 Male MarchRootAtternptedsuicide  PVC,AIVR F]uid replacement Survival

9 78 Female September RootAttempted  suicideAIVR Fluid replacement Survival

]O 52  MaleMayLeaf
 Consumed

inadvertentlyPAC,

 PVC,

  CAVBTemporary

 pacemaker,  F]uid re-

placement
Survival
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with  lidocaine and  electrical  cardioversion.  These patients
required  percutaneous cardiopulrnonary  support  (PCPS) clue
to unstable  hemodynamics. Patient 1 required  additional  car-

diopulmonary bypass (CPB) and  this patient hacl mistakenly

ingested aconite  Ieaves instead of  edible  wild  p]ants in April.

On  the other  hand, patients 2  (resulting in death) and  3 had

ingested aconite  roots  with  suicidal  intent in June or  Novem-

ber. The tirne course  of  the  electrocardiogram  from patient 3

is shown  in Fig. 1.

  The  electrocardiograrns  of  patients 4 and  5 showed  pre-
mature  ventricular  contraction  (PVC) and  these were  suc-

cessfu11y  suppressed  with  lidocaine treatment  in both pa-
tients. Patient 4 had mistakenly  ingested aconite  leayes in-

stead  of  edible  wild  plants in Apri1 and  patient 5 had in-

gested aconite  leayes with  suicidal intent in May,  Patient 6

had mistakenly  ingested aconite  leayes instead of  edible  wild

plants in April, and  patient 7 had ingested aconite  roots  with

suicidal  intent in August. The  electrocardiograms  of patients

6and7showed  non-sustained  ventricular  tachycardia  (NSVT).
The arrhythmias  in these two  patients were  treated with  lido-

caine,  and  had effective  in patient 6, but had ineffective in

patient 7. In the  patient 7, development  of  fatal arrhythmia

was  performed with  electrocardiogram  for care  of  the pa-
tient, and  the arrhythmia  could  be suppressed  by treatment

of  fluid therapy.

  The electrocardiogram  of  patient 8 showed  PVC  and  ac-

celerated  idioventricular rhythm  (AIVR) and  the electrocar-

diogram of  patient 9 showed  AIVR.  These patients were

treated  with  fluid therapy,  resulting  in recovery  from ar-

rhythmias.  Patients 8 (in March) and  9 (in September) had
ingested aconite  roots  with  suicidal  intent. The  electrocardio-

gram of  patientleshowed premature atrial contraction

(PAC), PVC  and  complete  atrioventricular  block  (CAVB),
The patient was  treated with  fluid therapy  and  a  temporary

pacemaker was  used  to treat CAVB.  The patient had mistak-

enly  ingested aconite  leaves instead of  edible  wild  plants in

May.  All patients were  immediately treated  by fluid therapy

after  arrival  at the hospital fbr accelerating  excretion  of  aco-

nitines  to the outside  of  the body.

  To  clarify  the relationship  between serum  aconitines  con-

centration  and  effect  of  lidocaine, the serum  concentrations

of  aconitines  at  the point of lidocaine administration were

calculated  in patients. In three of  the seven  patients who

were  treated with  lidocaine, serum  aconitines  concentrations

cou]d  be measured.  The  time  courses  of  the serurn  concen-

trations of  aconitines  in patients 3, 6 and  7 are  shown  in Fig.

2. The  serum  concentrations  of  aconitines  at the point of

lidocaine administration  were  obtained  from concentra-tion-

time  curves  for serum,  The  serum  concentrations  of  aconiti-

nes  in patients 3, 6 and  7were  1.98ng!mL,  O.65ngfmL

and  3.23ng/mL,  respectively.  The times  of  lidocaine ad-

ministration  in patients 3, 6 and  7 were  5 h, 9 h and  2 h af-

ter ingestion of  the plant, respectively.

5 hr after  ingestion, YT
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Fig, 1.Tirne  Course of  the  Electrocardiogram after  Ingestion of  Aconite Roots in Patient 3.
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Patient 3

O 10

  Patient 6

20 30 40 50
Time  after  ingestion (h)6070

O 10

 Patieilt7

20 30  40 50

Time  after  ingestion (h)6070

         O 10 20 30 40 50 60 70

                  Time  after  ingestion (h)

          Time  Course of Logarithmic Serum Concen-
          trations of  Aconitines after  Ingestion of  Aco-

          nite  in Patients 3, 6 and  7.

                    Discussion

  We  had  thineen  patients with  aconite  poisoning from

1997  to 2005, The  present stucly was  performed in under  to

investigate the correlation  between the development and

therapeutic outcome  of  aconite  poisoning-induced arrhyth-

mia,  and  the ingested plant parts and  time  of  ingestion in ten

patients. Three (patients 1, 2 and  3) of  the 10patients  in this

Eff8\  VoE. 33,No. 12(2007)

study  developecl VT  and  Vf  following aconite  poisoning.
Two  (patients 2 and  3) of  these three patients consumed

aconite  roots  in different seasons  and  the third patient (pa-
tient 1) ingested aconite  leaves in spring,  Seven patients did

not  develop VT  and  Vf, and  four of  the seven  patients in-

gested aconite  leaves in April or May  and  three of seven  pa-

tients ingcsted aconite  roets  in March, August or  September.

These data do net  clearIy  the relationship  between the in-

gcsted plant part or time  of  ingestion and  the development

of  a  particular type  of  arrhythmia.  However, it seems  that

the ingested plant parts and  time  of  ingestion influence the

severity  of  aconite  poisoning induced-arrhythmia, since  the

content  of  aconitines  in aconite  plant differs according  to the

part of  the plant and  time  of  collection`O-ii).  We  suggest  that

these information are  a  usefu1  contribution  to the  accumula-  ･

tion of  data that eventually  may  allow  the clarification  of

these  relatienships,

  Lidocaine treatment  for aconite  poisoning-induced ven-

trlcular arrhythmia  was  ineffective in the three patients (pa-
tient 1, 2 and  3) with  VT  and  Vf, but successfuHn  three

(patient 4, 5 and  6) of  four patients with  ventricular  arrhyth-

mias  other  than VT  and  Vf. In three who  had ingested aco-

nite  leaves of  these four patients, lidocaine was  effective.  On

the other  hand, lidocaine was  ineffective in patient (patient
7) who  had ingested aconite  roots.  With regard  to the serum

concentrations  of  aconitines  at  the point of  lidocaine admini-

stration  in the non-VT  and  non-Vf  patients, the serum  con-

centration  in the patient (patient 7) who  had  ingested aconite

roots  was  about  five times  higher than that in the patient

(patient 6) who  had ingested aconite  leaves. Therefore, lido-

caine  may  be effective  against non-VT  and  non-Vf  aconite

poisoning-induced ventricular  arThythmias  fo11owing inges-

tion of  aconite  leaves, and  thc blood concentration  of  aco-

nitines  may  infiuence the effect  of  lidocaine.

  Thc  blood concentration  of  aconitines  fo11owing ingestion
of  aconite  roots  may  be higher than that after  ingestion of

aconite  leaves, since  the content  of  aconitines  in roots  is

about  300 times higher than that in leavesii). If the effect  of

lidocaine is influenced by the blood concentration  of  aconiti-

nes,  the efficacy  of  lidocaine in patients who  have ingested

aconite  roots  may  be relatively  weak  compared  with  that in

patients who  have ingested aconite  leayes, However, for ¢ s-

tablishment  of  the relationship  between the effect  of  lido-

caine  and  blood concentration  of  acenitines, we  require  fur-

ther an  accumulation  of  a  larger number  of  aconite-poisoned

patlents.

  PCPS  and  CPB  have been reported  to improve survival  in

aconite-poisoned  patients with  hemodynamically unstable  ar-

rhythmia  that is refractory  to treatment  with  antiarrhythmic

drugs and  electrical  cardioversion7-9).  These results  are  in

agreement  with  the successful  outcome  following PCPS  or

CPB  in two  of the three patients with  VT  and  Vf  in the  cur-

rent  study. Overa}1, our  results  suggest  that knowledge of  the

type  of  arrhythmta  and  the ingested plant parts may  be use-

fu1 in determining the suitability  of  lidocaine treatment  for

arrhythmia  fo11owing aconite  poisoning.

                         NII-Electronic  Mbrary  
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