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Abstract

Background: Aconite poisoning is a severe, life-threatening poisoning related
to the use of traditional Chinese medicine (TCM). Despite current legislation,
repeated poisoning cases are steadily encountered.

Objective: The aim of the study was to summarize the clinical features and to
elucidate the causative and contributory factors leading to aconite poisoning.
Methods: This study was conducted within the Hospital Authority Toxicology
Reference Laboratory, which is the sole tertiary referral clinical toxicology
laboratory in Hong Kong. This retrospective study reviewed all confirmed
aconite poisoning cases handled by a clinical toxicology laboratory between
April 2004 and July 2009. The diagnosis in all cases was confirmed bio-
chemically by detecting aconitum alkaloids in urine specimens. Additionally,
herbal specimens were morphologically identified and herbal formulae were
studied and transcribed. The cause of poisoning for each case was determined
whenever possible.

Results: Fifty-two cases were examined in this aconite poisoning case series.
Neurological, cardiovascular and gastrointestinal toxicities were encountered
in 49 (94.2%), 46 (88.5%) and 31 (59.6%) patients, respectively. The poisoning
was severe in 6 (11.5%) patients, moderate in 17 (32.7%) patients and mild in
29 (55.8%) patients. Amongst 44 patients (84.6%) in whom the underlying
reasons of poisoning could be determined, four major causes were found.
These included overdose — prescription of a higher than recommended dosage
of aconite herbs in 17 (32.7%) cases; ‘hidden’ poisoning (the aconite herb was
not prescribed but dispensed inadvertently) in 17 (32.7%) cases; usage of
inadequately processed herbs in 7 (13.5%) cases; and dispensary error in
2 (3.9%) cases. No case fatality was recorded.

Conclusion: In the majority of cases in this series, the causes of poisoning can
be traced to poor-quality herbs, poor quality of prescription practice, or
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dispensary errors. The quality issues of TCM practice should be critically
addressed to minimize this poisoning threat.

Background

Aconite, a toxic plant of the Aconitum genus
in the Ranunculaceae family, has widespread use
in herbal medicine.'"3] The mother root and
daughter root of 4. carmichaeli, the main root of
A. kusnezoffii, known as ‘chuanwu’, ‘fuzi’, and
‘caowu’, respectively, are the three most popular
herbs wused in traditional Chinese medicine
(TCM).24 Additionally, over 60 aconitum spe-
cies have documented therapeutic uses.[?! Despite
their toxicity and narrow therapeutic indices,
these herbs have been frequently used for their
anti-inflammatory, analgesic and cardiotonic
properties.[l>3] Raw aconite plants are extremely
dangerous.l] They are used as herbs only after
being processed (repeated boiling or steaming) to
reduce their toxicity. Nonetheless, prolonged de-
coction to further reduce toxicity is mandatory
immediately before consumption.l”) With the in-
creased popularity of herbal medicines in Western
societies, aconite poisoning can occur in different
parts of the world.”-1 Whilst most reported aconite
poisonings have resulted from TCM usage,®>!1-13]
sporadic cases have occurred in the Western world.
These include accidental ingestion of aconite plants,
such as monkshood (A4. napellus) and wolfsbane
(A. vulparia), as well as suicidal and homicidal
poisonings.[14-16]

Regardless of the source and species, the toxi-
drome of acute aconite poisoning is similar:
perioral and limb paraesthesia, weakness, palpi-
tations, arrhythmias, hypotension and gastro-
intestinal symptoms.[*!3 Supportive care is the
mainstay of treatment; there is no specific anti-
dote.'*!7l The in-hospital mortality rate has
been reported to be 5.5%.14

In Hong Kong, prescription and dispensing of
these toxic herbs are regulated by the Chinese
Medicine Ordinance.!"®! Similar legislation is also
in place in mainland China and some other parts
of the world. However, clinical poisonings related
to aconite herbs are still prevalent in Hong Kong.
This study reviewed 52 consecutive cases of con-
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firmed aconite poisoning occurring in Hong
Kong. This study summarizes the clinical features
and elucidates the causative and contributory
factors leading to such poisoning, with the twin
goals of shedding light on aconite poisoning and
improving the safe use of TCMs in general.

Methods

This retrospective study reviewed aconite poi-
soning cases between April 2004 and July 2009,
which were referred to and biochemically confirmed
by the Hospital Authority Toxicology Reference
Laboratory, which is the only tertiary referral
laboratory for clinical toxicology analysis in
Hong Kong. This laboratory serves 43 public
hospitals, which in turn provide in-patient service
to 93% of the 7 million, predominantly, Chinese
population. Clinical information was obtained by
reviewing the related clinical records. The demo-
graphic data, indications of herb usage, clinical
features, ECGs, medical and drug history, labor-
atory findings, immediate treatment and clinical
outcomes were collected.

For each suspected aconite poisoning case, the
toxicology laboratory collected, as completely as
possible, the following specimens: urine, residual
herbs, residual herbal broth, unused herbs, herbal
composite formulaec and proprictary Chinese
medications.

Herbal composite formulae would be transcribed
by the laboratory. Unused and residual herbs would
be morphologically identified by studying features,
such as colour, size, shape, strides, texture and smell
(figure 1).% Identified herbs were compared with
those prescribed in the herbal composite formula.
Expert help from a TCM pharmacist for identifi-
cation or authentication of the herbal formula, un-
used and residual herbs was sought in difficult cases.

In the urine specimens, a number of aconitum
alkaloids were qualitatively screened using a
combination of gas chromatography-mass spec-
trometry and liquid chromatography-tandem mass
spectrometry techniques using published and val-
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Fig. 1. An example (case 13) of herb identification by gross morphological features. Identifiable herbs: (a) processed fuzi (Aconitum carmi-
chaeli); (b) guizhi (Ramulus Cinnamomi); (¢) wuyu (or wuzhuyu) [Fructus Evodlael; (d) beixixin (Asarum heterotropoides); (e) zhengbeijiang
(Rhizoma Zingiberis); (f) beici (Radix Astragali); (g) donggui (Radix Angelicae Sinensis); (h) baishu (Rhizoma Atractylodis Macrocephalae);
(i) fuling (Rhizoma Smilacis Glabrae). The circled herb was identified to be the culprit Aconitum species.

idated methods.[?% The aconitum alkaloids covered
by the laboratory included aconitine, mesaconitine,
hypaconitine, yunaconitine, crassicauline A, jesa-
conitine, pseudaconitine, bikhaconitine and in-
daconitine. Some hydrolyzed products of these
aconitum alkaloids were also covered by these two
techniques. These analyses were also extended to
residual herbs, residual herbal broth, unused herbs
and proprietary Chinese medications when necess-
ary to further substantiate the diagnosis.

A confirmed case of aconite poisoning was de-
fined by a history of recent herb consumption, the
presence of compatible clinical features and the
identification of aconitum alkaloids in urine. Other
investigation results served as supportive evidence
and helped to pinpoint the causes of the poisoning.

For each confirmed aconite poisoning case, by
collating all available information and laboratory
findings, the cause of the poisoning was classified
into one of the following categories:

1. Overdose: The dosage of aconite herb pre-
scribed was higher than recommended. Accord-
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ing to the Chinese Pharmacopoeia 2010, the
recommended daily dose limits for processed
‘chuanwu’, ‘fuzi’ and ‘caowu’ are 1.5-3 g, 3-15¢
and 1.5-3 g, respectively.[?!

2. Hidden aconite poisoning: No aconite herb
had been prescribed, but aconite toxicity was ob-
served clinically and proven biochemically through
detection of aconitum alkaloids in the patient’s
samples. The aconite herb involved was presumably
dispensed inadvertently as a contaminant of other
herbs.[20-21]

3. Use of inadequately processed aconite herb:
The dosage of aconite herb prescribed was within
the recommended limit but aconite toxicity still
occurred, suggesting that the herbs used were
inadequately processed.?#22-23]

4. Dispensing error: A benign herb was pre-
scribed but an aconite herb with a similar name
was dispensed.

5. Others: Descriptive statistics were employed
as appropriate. The Chi-squared test was used to
evaluate whether yunaconitine and crassicauline
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A were found more frequently in cases of hidden
aconite poisoning.

This study was approved by the Kowloon West
Cluster Research Ethics Committee of the Hospital
Authority, Hong Kong (approval number KW/
EX/08-098).

Results

Over the study period, 52 cases were con-
firmed. The male to female ratio was 17: 35, with
a median age of 51 years (range 20-98 years).
Twenty-four patients (46.2%) did not report any
significant illness in the past. The indications to
use TCM, clinical features, causes of poisoning
and the urine aconitum alkaloid findings are
summarized in table 1.

The three main indications for using TCM
in this series were to relieve musculoskeletal pain
(26.9%), treat upper respiratory tract infection
(23.1%) and as a health tonic (13.5%) [table I]. The
median latency period between herb consumption
and symptom onset was 1 hour (range 15 min-
utes—4 hours). Neurological features (94.2%) were
the most common symptoms, followed by cardio-
vascular (88.5%) and gastrointestinal symptoms
(59.6%) [tables I and II]. Poisoning was severe in 6
patients (11.5%), moderate in 17 (32.7%) patients
and mild in 29 (55.8%) patients, with reference to a
general poisoning severity score system.l> There
was no mortality.

Serum cardiac troponin concentration and
ECG were available in 29 (55.8%) and 52 (100%)
cases, respectively. Acute coronary syndrome, as
demonstrated by an elevated serum cardiac tropo-
nin level or typical ECG changes, was not evident in
any patient. ECG abnormalities were transient but
common (67.3%). The ECG abnormalities included
ventricular ectopic beats (23.1%), sinus bradycardia
(13.5%), ventricular tachycardia (11.5%), junctional
rhythm (7.7%), atrial fibrillation (5.8%), heart block
of new onset (5.8%), ventricular fibrillation (5.8%)
and sinus tachycardia (3.8%). ECG was normal in
the remaining cases (23.7%) [table I].

TCM formula was available for transcription
and interpretation in 44 (84.6%) cases. In 17
(32.7%) patients, the prescribed aconite herb dos-
age was higher than that recommended by the
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Chinese Pharmacopoeia.”! The median prescribed
dosage was 3 times the upper limit of the recom-
mended dose (range 1.5-6 times). Hence, the cause
of poisoning in these cases, at least partially, was
aconite herb overdose.

In 17 (32.7%) patients, no aconite herb was
prescribed. As these patients had aconite poison-
ing features and aconitum alkaloids of various
kinds were detected in their urine specimens, they
were considered to be cases of ‘hidden aconite
poisoning’.?%211 In one case (case number 8), a
piece of herb with typical morphology of ‘caowu’
(A. kusnezoffii) was recovered from the herb rem-
nants (figure 2). This finding further confirmed
the erroneous presence of aconite herb. Notably,
yunaconitine, an aconitum alkaloid present in some
‘caowu’ species, was present in the urine and/or
herbal specimens in 12 of these 17 cases. Whereas,
in 26 cases in which the aconite herb had been
listed as one of the ingredients in the herbal formula,
yunaconite was detected in only 7 cases (p < 0.005 vs
hidden aconite poisoning cases, Chi-squared test).
Similarly, crassicauline A, another aconitum al-
kaloid, also from ‘caowu’, was present in 11 of
these 17 hidden cases, in contrast to 2 out of
26 patients in whom aconite herbs had been pre-
scribed (p <0.00005, Chi-squared test).

In 7 (13.5%) patients, the prescribed aconite
herb dosage was within the recommended limits,
but clinical toxic features still occurred.

In 2 (3.9%) patients, there was no aconite herb
prescribed but a non-toxic herb with a name
similar to the aconite herb dispensed was present
in the formula. In case 16 (table I), ‘bai-fu-zi’ was
written on the formula but ‘bai-fu-pian’ was
found in the herbal remnants. ‘Bai-fu-zi’ is the
rhizome tuber of Typhonium giganteum Engl. and
is non-toxic; ‘bai-fu-pian’ is the root of Aconitum
coreanum Raipics. Biochemical analysis of the
herbal remnant and urine confirmed the presence
of aconitum alkaloids. Similarly, in case 29, ‘bai-
fu-zi” was prescribed but ‘bai-fu-pain” was found
in the herbal remnants.

In the remaining 9 (17.3%) patients categor-
ized as ‘others’, there was a single case (1.9%)
(case 11) who erroneously ingested one dose of
decoction containing aconite herb prescribed to
him for external use. In the other 8 (15.4%)
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Table Il. Summary of clinical features occurring in the 52 patients

Number (%)

Cardiovascular features 46 (88.5)
Hypotension 36 (69.2)
ECG abnormality 35 (67.3)
Chest pain/discomfort 14 (26.9)
Palpitations 10 (19.2)
Neurological features 49 (94.2)
Numbness/paraesthesia 47 (90.4)
Weakness 22 (42.3)
Slurred speech 2(3.8)
Gastrointestinal features 31 (59.6)
Nausea/vomiting 24 (46.2)
Abdominal pain 11 (21.2)
Diarrhoea 5(9.6)
Others 28 (53.8)
Dizziness 23 (44.2)
Shortness of breath 7 (13.5)
Sweating 5(9.6)

patients, the herbal composite formula was not
available for study; the cause of poisoning, hence,
could not be determined.

The mean length of hospitalization was 4 days
(range 1-20 days). Sixteen patients (30.8%) required
care in an intensive care unit or coronary care unit.
Additionally, three patients required defibrillation
to terminate life-threatening ventricular fibrilla-
tion, and endotracheal intubation. Complete re-
covery without complication was seen in all cases.

Discussion

The short latency period between herb con-
sumption and symptom onset indicates rapid
absorption and distribution of the toxic aconitum
alkaloids. The clinical features (table II) observed in
our patients are consistent with those described in
previous studies, including the predominantly neuro-
logical and cardiovascular involvement.>%11-13 The
sensory and motor neurological impairments were
generally self-limiting. However, the cardiovascu-
lar adverse effects were life-threatening and, in
some cases, defibrillation and intensive care were
required.

An in-hospital mortality rate of 5.5% has been
reported in the literature.! However, we did not

Adis © 2012 Springer International Publishing AG. All rights reserved.

record any mortality in this series. We postulate
that this positive outcome may be attributed to a
number of factors, including prompt recognition
of the toxidrome, efficient supportive and anti-
arrhythmic treatment, the introduction of a 24-
hour phone consultation service by our toxicol-
ogy service network, and the multidisciplinary
approach in handling herbal toxicology cases.[*’!
Nonetheless, there were several near misses in this
case series, highlighting the danger of this type of
poisoning.

Confirming a diagnosis of herbal poisoning is
known to be difficult.?] In the majority of pre-
vious reports, diagnosis of aconite poisoning was
based on clinical features and history of herb
consumption only.>-113-27] To our knowledge,
the case series we describe is the largest aconite
poisoning case series reported in the English
language literature. This case series is valuable as
we were able to unequivocally confirm the diagnosis
of all cases by identifying aconitum alkaloids
in the urine. Additionally, the other investiga-
tion steps — transcription and interpretation of
the herbal formula, morphological identification
of the herbs and collating all the clinical and in-
vestigation findings — generated new insight into
this classical herbal poisoning problem. As a
tertiary laboratory, we would welcome referral

Fig. 2. A piece of caowu, which was not prescribed, was identified
in case 8. This is the typical morphology of ‘caowu’ (Aconitum kus-
nezoffii), described as being deep brown in colour, having a conical
shape and typical size of 2-7cm in length and diameter of
0.6-1.8cm, with a hard consistency, overlaid by irregular strides.
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from other regions or countries for similar herbal
poisoning cases.

It is alarming to note that in 32.7% of the
patients, the prescribed dose of aconite herb
was higher than the recommended dosage. TCM
practitioners generally know, though might not
be repeatedly or effectively reminded, that this
herb is toxic and the therapeutic window is nar-
row. Why then did they still prescribe higher than
the recommended dosage of such dangerous
herbs? One possible reason is that the quality of
such herbs is variable. It helps to understand that
all aconite herbs must be processed by repeated
steaming and boiling to reduce toxicity before
being used as herbs, as stipulated by the Chinese
State Food and Drug Administration.”l The
aconitum alkaloid components and amounts vary
initially with the species, origin, time or season of
harvest, and later by the method and adequacy of
processing. As a result, it has been demonstrated
that the active ingredients of these herbs can vary
as much as 10-fold.?>>81Tn TCM practice, the gross
weight of herb, instead of its active ingredients, is
the unit of measurement in prescribing and dis-
pensing. If a TCM specialist had learned from ex-
perience that the recommended dosage could not
achieve the desired therapeutic effect, he or she
might increase the prescribing dosage to compen-
sate for the suboptimal effectiveness.>” If the active
ingredients of the dispensed herbs were relatively
high, such practice would result in poisoning.

In 13.5% of the patients in our case series, the
prescribed aconite herb dosage was within the
recommended limits. At a glance, it is difficult
to understand why poisoning occurred in these
patients. However, understanding that the active
ingredients in such herbs can differ by as much as
ten times, as explained, it is highly probable that
these patients consumed inadequately detoxified
herbs, resulting in toxicity. Even though the dos-
age, in terms of the dry weight of the herb, was
within the recommended limits, the levels of ac-
tive ingredients were high. Whilst it looks like a
different cause of poisoning from the ‘overdose’
category, it is actually the other side of the same
coin: the variable quality of the herbs resulted in
ingestion of too much aconite by the patient.
Notwithstanding the above, there are alternative

Adis © 2012 Springer International Publishing AG. All rights reserved.

explanations of poisoning for these patients, in-
cluding dispensing higher than the prescribed dos-
age of herb, inadequate decoction immediately
before consumption, individual variability in pro-
pensity to aconite poisoning or even less likely
interaction with other herbs or drugs.

‘Hidden’ aconite poisoning was also frequently
observed in this series (32.7%) and is the most
worrisome kind. As the aconite herb was not
prescribed, and presumably not intentionally dis-
pensed, its presence signifies contamination of
the other dispensed herbs.?!! Contamination may
have occurred at a number of stages, including
harvesting, processing, transportation, storage,
and dispensing. The exact time and location was
impossible to pinpoint for each specific case.

Theoretically, the dispenser might pick up gross
contamination by an intact aconite herb, but this
would be beyond what we could derive from our
present data. If the aconite herb, as a contaminant,
was in fine sections or pieces within a pack of
herbs, this would be difficult for the dispenser to
spot. From our findings, out of 17 hidden cases,
we could identify by morphological inspection the
presence of a piece of ‘caowu’ in one case. This
might pinpoint the limitation of simple visual in-
spection to identify contamination.

As the herb was not intentionally dispensed,
the usual detoxification process may not have
taken place or may have been inadequate; the
amount of aconite present was uncertain and
could be dangerously high. Moreover, we had
carefully studied the formulae involved in these
17 cases; no herb was overrepresented. In other
words, contamination was random. This is a se-
rious alarm to the use of herbal medicine in gen-
eral; many non-toxic herbs may be randomly
contaminated.

Whilst no particular herb was associated with
hidden aconite poisoning, some clues could be
obtained from the alkaloid profile. We noted that
yunaconite and crassicauline A — aconitum alka-
loids of ‘caowu’ (A. kusnezoffii) origin — were
more frequently identified in the urine of these
patients. This observation is important for tra-
cing the source of contamination in the future.
Again, although the immediate cause of poison-
ing is different from the other categories of cases,
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the fundamental cause is the same — the quality of
herbs is questionable.

Apart from the unsatisfactory quality of herbs
and prescribing, substandard practices in dis-
pensing can also lead to poisoning, as was evident
in two patients. Many herbs have numerous alter-
native names, often very similar, increasing the
risk of dispensing errors.[3%3!1 The mixing up of
‘bai-fu-zi” and ‘bai-fu-pian’ in these two patients
is a clear example. ‘Bai-fu-zi’ is a non-aconite
species but its name is similar to the aconite herb
‘bai-fu-pian’.”) Misinterpretation of the herbal
formula or lack of awareness of such error-prone
nomenclature may contribute to dispensing er-
rors. To minimize this risk, dispensers of TCM
herbs need adequate and structured training.

In this series of 52 cases, the cause of poisoning
was successfully identified in 44 cases. In the re-
maining 8 cases, the cause could not be de-
termined. Apart from one patient who consumed
a dose of herbs prescribed to him for external use,
the majority (43 [97.7%]) could be traced to some
kind of inferior quality related to the practice of
TCM: quality of herbs, quality of prescribing or
quality of dispensary. Were there any subclinical
cases? Were there any fatalities in patients who
did not reach a hospital in time? Were there other
kinds of contaminations of herbs? These are im-
portant questions to ask, which our study could
not answer. However, our study clearly and

Table lll. Precautions needed for the safe use of aconite herbs in
traditional Chinese medicine

1. One should comply with recommended dosage limits of aconite
herbs according to the Chinese Pharmacopoeial®

2. All aconite herbs should be adequately processed and never be
used as unprocessed raw or crude herbs

3. Quality of herbs would be upheld, optimally, through recognized
standards such as good agricultural practice, good manufacturing
practice, etc., to ensure quality from harvesting, processing,
transportation, storage and dispensing

4. A territory-wide adverse herb reaction notification system should
be enhanced to trigger and facilitate subsequent tracing of the
ultimate source of error of aconite poisoning

5. Quality of TCM dispensing should be improved, in particular for
herbs with similar nomenclatures. TCM pharmacists or dispensers
should receive adequate training and formal appraisal for their
competency

TCM =traditional Chinese medicine.

Adis © 2012 Springer International Publishing AG. All rights reserved.

firmly demonstrates that the practice of TCM
requires a thorough and stringent review. Finally,
table III provides a list of precautions that might
help in the safe use of these toxic aconite herbs.

Conclusions

Chinese herbal medications, renowned for
their long history and the belief in the eyes of
many people of their therapeutic or simply health
maintenance value and lack of adverse effects,
must be considered in terms of their potential to
cause harm. Whilst aconite poisoning is a classical
herbal poisoning and notorious for its severity,
the underlining causes leading to such poisoning
have thus far been inadequately studied. Our
study showed that in the majority of these cases,
the causes of poisoning can be traced to poor
quality of herbs, prescribing or dispensing prac-
tices. Many facets of TCM practice need sub-
stantial improvement to prevent repeats of this
life-threatening poisoning and possible fatal out-
comes.

Acknowledgements

We would like to thank the technical staff who handled the
specimens and helped in analytical work.

We declare that we have no conflict of interest. No sources
of funding were used to conduct this study or prepare this
manuscript.

References

1. Chan TY, Tomlinson B, Tse LK, et al. Aconitine poisoning
due to Chinese herbal medicines: a review. Vet Hum Toxi-
col 1994 Oct; 36 (5): 452-5

2. LiY,ZhoaYY, YuHP, et al. Pharmacopoeia of the People’s
Republic of China: Beijing: People’s Health Publishing
House and Chemical Technology Press, 2010

3. Gogtay NJ, Bhatt HA, Dalvi SS, et al. The use and safety of
non-allopathic Indian medicines. Drug Saf 2002; 25 (14):
1005-19

4. Chan TY. Aconite poisoning. Clin Toxicol (Phila) 2009 Apr;
47 (4): 279-85

5. Chan TY. Aconitine poisoning: a global perspective. Vet
Hum Toxicol 1994 Aug; 36 (4): 326-8

6. Yoshioka N, Gonmori K, Tagashira A, et al. A case of
aconitine poisoning with analysis of aconitine alkaloids by
GC/SIM. Forensic Sci Int 1996 Aug 15; 81 (2-3): 117-23

7. Lowe L, Matteucci MJ, Schneir AB. Herbal aconite tea and
refractory ventricular tachycardia [letter]. N Engl J Med
2005 Oct 6; 353 (14): 1532

Drug Saf 2012; 35 (7)



Aconite Poisoning — A Case Series and Lessons in Herbals Safety 587

20.

21.

. Fitzpatrick AJ, Crawford M, Allan RM, et al. Aconite poi-

soning managed with a ventricular assist device. Anaesth
Intensive Care 1994 Dec; 22 (6): 714-7

. Fujita Y, Terui K, Fujita M, et al. Five cases of aconite

poisoning: toxicokinetics of aconitines. J Anal Toxicol
2007 Apr; 31 (3): 132-7

. Smith SW, Shah RR, Hunt JL, et al. Bidirectional ven-

tricular tachycardia resulting from herbal aconite poison-
ing. Ann Emerg Med 2005 Jan; 45 (1): 100-1

. But PP, Tai YT, Young K. Three fatal cases of herbal aco-

nite poisoning. Vet Hum Toxicol 1994 Jun; 36 (3): 212-5

. Chan TY. Incidence of herb-induced aconitine poisoning in

Hong Kong: impact of publicity measures to promote
awareness among the herbalists and the public. Drug Saf
2002; 25 (11): 823-8

. Lin CC, Chan TY, Deng JF. Clinical features and manage-

ment of herb-induced aconitine poisoning. Ann Emerg
Med 2004 May; 43 (5): 574-9

. Pullela R, Young L, Gallagher B, et al. A case of fatal aco-

nitine poisoning by Monkshood ingestion. J Forensic Sci
2008 Mar; 53 (2): 491-4

. Weijters BJ, Verbunt RJ, Hoogsteen J, et al. Salade malade:

malignant ventricular arrhythmias due to an accidental
intoxication with Aconitum napellus. Neth Heart J 2008;
16 (3): 96-9

. Van Landeghem AA, De Letter EA, Lambert WE, et al.

Aconitine involvement in an unusual homicide case. Int
J Legal Med 2007 May; 121 (3): 214-9

. Chan TY. Aconite poisoning presenting as hypotension and

bradycardia. Hum Exp Toxicol 2009 Dec; 28 (12): 795-7

. Chinese Medical Council of Hong Kong. Regulation of

Chinese medicine [online]. Available from URL: http://
www.cmchk.org.hk/pem/eng/main_rpem htm#PCM  [Ac-
cessed 2011 Jun 30]

. Zhao ZZ. An illustrated Chinese Materia Medica in Hong

Kong. Hong Kong: School of Chinese Medicine, Hong
Kong Baptist University, 2004

Lai CK, Poon WT, Chan YW. Hidden aconite poisoning:
identification of yunaconitine and related aconitum alka-
loids in urine by liquid chromatography-tandem mass
spectrometry. J Anal Toxicol 2006 Sep; 30 (7): 426-33

Poon WT, Lai CK, Ching CK, et al. Aconite poisoning in
camouflage. Hong Kong Med J 2006 Dec; 12 (6): 456-9

Adis © 2012 Springer International Publishing AG. All rights reserved.

22. Matsuyama K TS, Kakiuchi N, Mikage M. The effect
of planting depth, disbudding, and root pruning on root
weight and aconite alkaloid content of the tuberous root of
aconite. J Nat Med 2007; 61: 127-30

23. Lu G, Dong Z, Wang Q, et al. Toxicity assessment of nine
types of decoction pieces from the daughter root of Aco-
nitum carmichaeli (Fuzi) based on the chemical analysis of
their diester diterpenoid alkaloids. Planta Med 2010 May;
76 (8): 825-30

24. Persson HE, Sjoberg GK, Haines JA, et al. Poisoning se-
verity score: grading of acute poisoning. J Toxicol Clin
Toxicol 1998; 36 (3): 205-13

25. Chan TY, Tam HP, Lai CK, et al. A multidisciplinary ap-
proach to the toxicologic problems associated with the use of
herbal medicines. Ther Drug Monit 2005 Feb; 27 (1): 53-7

26. Deng JF, Lin TJ, Kao WF, et al. The difficulty in handling
poisonings associated with Chinese traditional medicine: a
poison control center experience for 1991-1993. Vet Hum
Toxicol 1997 Apr; 39 (2): 106-14

27. Chan TY, Tomlinson B, Critchley JA. Aconitine poisoning
following the ingestion of Chinese herbal medicines: a re-
port of eight cases. Aust N ZJ Med 1993 Jun; 23 (3): 268-71

28. Ogata M IT, Tuji H, Kasahara Y. Qualitative and quanti-
tative analysis of aconite analogs in Aconitum plants. Re-
port of the Yamagata Prefectural Institute of Public Health
2003; 36: 54-7

29. Guo LX ZG, Tang GH. A discussion on the prescribed do-
sage of Aconitum carmichaeli recommended by the Chi-
nese Pharmacopoeia. J Sichuan Tradit Chinese Med 2009;
27 (8): 60-2

30. Wu KM, Farrelly JG, Upton R, et al. Complexities of the
herbal nomenclature system in traditional Chinese medicine
(TCM): lessons learned from the misuse of Aristolochia-
related species and the importance of the pharmaceutical
name during botanical drug product development. Phyto-
medicine 2007 Apr; 14 (4): 273-9

31. Shaw D. Toxicological risks of Chinese herbs. Planta Med
2010 Dec; 76 (17): 2012-8

Correspondence: Dr Tony W.L. Mak, Hospital Authority
Toxicology Reference Laboratory, Princess Margaret
Hospital, Lai King Hill Road, Laichikok, Hong Kong.
E-mail: makwl@ha.org.hk

Drug Saf 2012; 35 (7)


http://www.cmchk.org.hk/pcm/eng/main_rpcm.htm#PCM
http://www.cmchk.org.hk/pcm/eng/main_rpcm.htm#PCM

	Aconite Poisoning over 5 Years
	Abstract
	Background
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	References


