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INTRODUCTION

s a highly toxic diterpene alkaloid , it
i 5 i f Aconite

< formerly used either as a tincture O '

‘.\“l;,fir:r prcscribed in the far East herbal preparations
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for relief 0
fractures
hinese medicine often contains
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Traditional cl
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species which ar¢ thought to b

offect . Excessive amounts of these mMateriam

contain diterpene alkaloids parlicularly aconitine, can
occasional fatalities ).

llowing the ingestion of

e toxic effects and

Aconitine poisoning (fo

chuanwu) led to typical gastrointestinal nausea and

vomiting and neurological generalized weakness,
vidence of

) (@

numbness and paraesthesia. There was e
cardiotoxicity (hypotension and ventricular ectopics

Aconitine i

produc

Aconitine is a potent Na* channel agonist 0
class 1 antiarrythmic drugs were used as a protective
measure against many cases of aconitine induced
toxicity (8.

Aconiti : .
sttt ;f_’nml:ne never gave a specific color reaction,
dervnded on mmzulodg rcgorled for its analysis usually
+Other previ e detrmination of its relative toxicity (5-7)
#queoys (9 ul;;us assay methods were gravimetric (),
Spécuopho.omam.l non aqueous titrimetric (11) and
phy in cor;lbirz?c (12).tech“jques- Paper chromatogra-

1on with ultraviolet spectrophotome-
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Thus, the aim of the present work is to develop a
simple and sensitive method for simultaneous
determination of aconitine and its analogues in
biological samples as well as in aconite extract .

EXPERIMENTAL

Apparatus and chromatographic conditions:

ere performed on a liquid
ers) equiped with automated
Pump and solvent delivery
tic injector WISP 712,
module Model 730.

Analyses W
chromatograph from ( Wat
controller - Model 680 ;
system Model M-45; An automa
UV detector Model 481 and data
The column was a stainless steel column ( 3.9 mm x 36

cm) packed with B Bonda pack C18 : Mobile phase
methanol - H2O - CHCL3- triethylamine (700 : 300:
10: 1) ; flow rate : 0.5 ml/min . Samples Wwere
introduced into the column through a fixed volume

injector with a 50 pl sample loop at an ambient
temperature. Chromatograms Were traced on a strip
chart recorder at a speed of 0.2 cm / min.

Chemicals and reagents :

Aconitine ( Fluka, Ger

further purification mesaconitine an
(Kihida, Osaka , Japan). Aconite extract (Les

Laboratoires Givaudan, lavirotte and Cie, Lyon,
France). Water was distilled and deionized. All other
chemicals and reagents were USP or ACS quality and
were used as received. Verapamil hydrochloride (Knoll,

Germany ).
Standard solutions :

many) was used without
d hypaconitine from

Stock solutions :
Stock solutions were prepared

seprately 5 mg of each of qconitine , me
hypaconitine in 50 ml of the mobile phase .

by dissolving
saconitine and
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Working solutions :

1 ml of the stock solution of each aconitine ,
mesaconitine and hypaconitine were diluted separately
to 100 m! of the mobile phase .

Procedure :

Aliquots of the previous working soltuions
equivalent to 0.15 pg till 3.5 pg aconitine , 0.25 pg till
4.0 pug of mesacontine and 0.20 till 5.0 pg of
hypaconitine were added separately to 10 ml measuring
flasks. The flasks were brought to volume using mobile
phase and mixed throughtly .Three 50 pl injections of
each standard solution were made to prepare standard
plots. The peak area of aconitine, mesaconitine and
hypaconitine were plotted against its concentrations.
Least square linear regression analysis was used to
determine the correlation coefficient of the standard
plots. .

Determination of aconitine and related alkaloids in
aconite extract.

Accurately measured 1 ml of extract was diluted
to 50 ml with distilled water and rendered alkaline with
dilute ammonia solution, then extracted with 20, 10, 10
and 10 mi portions of ether .The combined ether extract
was dried with anhydrous sodium sulfate the ether
distilled to dryness and the residue dissolved in the 10
ml volume of the mobile phase .

LDs( determination of aconitine :

Adult male mice (50 animals ) 25-30g body
weight and 50 male rats 200-300 g body weight were
used to study the behavioral and toxic effects of
aconitine LD5( was determined according to Sperman
Karber procedure (14),

Another group of animals 50 mic

at ¢and 5
were mjet?ted LP. with 2 mg / kg of vera[())ar:ltis];
hydroc'hlonde. The LD5q of aconitine was determined
according to the previous procdure (14),

Detcrml.n.ation of aconitine, mesaconitine
hypaconitine in animal tissues (rats): and

100 male rats were

mgsaconitine and hypaconitirl::e(dcrgggcghasf aconitine,
zoelnugli_]t) were given sublethal doses (1 m(;rag:c body
mesalcz[rlxitineo;;ofj h m'g/ kg for each of agon?{;:led
were  divid dn' ypdcomlmc)immpemoma“ J
> divided into 5 subgroups. Op b ¥ and
zfdmlnnstrallon of the dose , the membcr.e our after
?:’brﬁzg?zﬂe\;/erg'l'ullcd by a sharp blow onhtl(:z Lhc it
mn y dissected ; the heart , stomach ; ¢ad and
liver were removed for analysis . The o;llcr 'tlk:d;ey i
Subgroups

were treated simil:
l(().(;eftrcatcd similarly after 2,5, § ang 10 h
emale rats were treated in g similar 1 1S. Another

' anner,

51

Isolation of aconitine and relateq ,

biological samples: "‘aloids i

Each organ ( liver, heart , kidney ang
was immediately treated after necropsy withséf’macg |
HCI and blended in a homogenizer, Enougp ?\"{‘3{1%
iy

S04 was added to each homogenized sample 1,
Mike

saturated solution. The mixture was warmeg ¢, .
until the proteins coagulated . The mixture wg C
through Bichner funnel and the residue washeg Wi&,e:;d
water. The combined filtrate and washings were 000!:;
and made alkaline with dil NE4OH, saturated vig

NaCl and extracted twice with 20 ml ether . Cautious)y
cther was evaporated and the resulting extract was driaq
and dissolved in 0.5 ml of mobile phase.

RESULTS AND DISCUSSION

A small amount of aconite root extract or even
ingestion of small piece of aconite tubers taken by
mistake for edible grass can cause pharmacologicé!
effects and they developed symptoms of aconite
toxicity (15), A large amount of either the extract or the
tubers cause neurotoxic and cardiotoxic effects am‘} can
lead to death resulting from ventricular arrhythmia of
direct paralysis of the heart . These toxic efiects art
based on aconitum alkaloids. The molecil
mechanism of the toxicity is the permanent activatch
of the voltage - sensitive sodium channels of exitab’e

membrane (16).

In the present study aconitine produced mark:[i
writhing in mice. The writhing Was premu"n
reported (17), Furthermore animals showed consul?
before death,

(i

The results revealed that the LD50 o acon”

o'ké

alkaloid after I. P. injection in mice Was 0.3 1 ) ot
while in rats, it was 1.07 mg/kg. Rep"md J (18!
mice after I.P. administration was 0.308 mgﬂ,\go
Therefore detection of low levels of toxic alkio ¢
either in body fluids or body tissues secmSWCW
difficult. Mizugaki et al. (19 reportedaG '_S sind
fo.r the detection of aconitine alkd e g o
trimethylsilyl derivatization and they @«‘10 P
detection Jimit by SIM mode to be 8 lo¥ d.iun'“n:
quhioka et al, (20) reported @ €85 ¢ j o ™
Poisoning after ingestion of aconitin€ but ,U:ev. !
refuse of the victim's family 10 do ;}ult‘l‘;{ e
reported an analysis of blood and uriné Wh’~‘[!"
registered a coma and a brain oedema jeading i

e "l.
Ohta ¢t g1, 21 GCOflCd an ]{[’»LC-Mh 'u’; (i
for the analysis of body fluids samples e
alkaloids under investigation are water sol
and labile, -

s
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Kitae et al. (22} reported an improved analysis of

upe and mesaconitine , in lm.d_\"ﬂuid-; by gas
aconlty sgraphy selected ion monitoring with their
) jabelled analogues as internal standard in a

st TUM ‘
Jeeterm jon range of 50 pg to 50 ng. Their recovery
4 from 97.6 10 101.3%.

promall

concentrat

rafls mn‘ff
e Tracing the literature no usc of HPLC method
rac

4 for cither the detection or the quantitative

T o . 2 o
was rtP‘; (:animm alkaloids in the tissue samples.
hen ©

palimant

verapamil by 1. P. injcction' markedly increased

. iee o 1.074 mg/kg and in rats to 4.8 mg/kg .
e es documented that acontine is a potent
onist and increase Nat and Cat++
results indicated that verapamil may
ses of aconitine poisoning as class I
s (1,23),

LDs .
Previous studi
godium channel ag
st"uc content. The
he used in some ca
crjarrhythmic drug |
Table (1, 2) showed that the HPLC method is
4 efficient and the calibration graph is linear

ncitive and :
sensiive 2 eferable to a previously reported

and the results were pr
'uﬁhod(u).

| Certainly, the combination of'thc presented
extraction and purification method with the HI_’LC
rechnique has the advapt{lgcs over the. Pr.ewou;
wechniques by  the simplfcuy ’ rcprodgcx!l);‘h;y fmx
rapidity in addition to no interference with biologica

metabolites .

The cited method present a new and only done
method for the identification and detection of aconitm:-
alkaloid and ity analogues in the tissye samples b'
comparison of their retention times and by ca]culau;on:

The toxicity analysis presented in this paper wa;
intended to detect aconitine and s analogues in the
body organs and extract in both cases of acyre
poisoning and the post - morum toxicity analysis ,

Aconitine could be traced in the heart tissue for
up to 8 hours after injection at a concentration of zbout
88.6% of the dose injected. This result may explain the
previously reported cardiac complains (). Aconitine was
detcted in the liver in trace amounts while the kidney
and stomach showed nill amounts.

Although mesaconitine could be traced in the
stomach while hypaconitne was traced in all the
biological samples in relative amounts of the original
amounts injected .

In conclusion from the previous findings it is
indicated that the toxicity of aconitine is almost due to
its effect on the heart tissue.

The proposed method showed good recovery and
easily applicable for both tissues and extract in addition
to availability of the apparatus (HPLC) and short time
(about 30 minuts) which showed previously tedious
and time consuming methods.

. fo ici iation of aconitine
1): Sensitivity , recovery and coefficient of varia _ ;
Teble (1 mesaconi};ine and hypaconitine "alkaloids" using HPLC technique.

([ Alkaloid Aconitine Mesaconitine Hypaconitine )
Detection limits 0.0174-0.348 0.0258-0.348 0.023 - 0.46
pg/ml
Recovery % 99.3 97.4 97.2
Coefficient of 2.43 1.29 1.54
variation
— _J

Table 2) . Assay of aconitine j

5 replicates),

n aconite extract by HPLC method (results average of

$D0g30;

Preparation Stated Amount Amount Amount RecoveryN
| conc. found added found %0
Extract of mg/ml mg/ml mg/ml mg/ml
of aconi
average rec?o%nel;; 3.00 3.2 2.00 5.16 99.2
IR _J
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