
SCIENTIFIC SECTION 
BIOASSAY OF ACONITE AND ITS PREPARATIONS. 2. T H E  PHAR- 
MACOLOGY AND PHARMACOGNOSY OF VARIOUS SPECIES OF ACO- 

NITUM.* 

BY JAMGS c. MUNCH AND fr. H. CROSBIE. 

The therapeutic use of aconite dates from the report of Storck (20) in Vienna 
in 1763. It was made popular by Fleming in London 75 years later (8). Clinical 
reports have shown (19) that aconite is of value in slowing the heart in sthenic 
fevers and as  a peripheral stimulant in neuralgia and rheumatism. However, 
reports in the literature do not indicate which of large number of varieties of aconite 
have been employed. Investigations by pharmacologists and chemists have shown 
that different varieties differ in physiological action and chemical composition. 
The International Protocol (14) has specified Aconitum LVapellus L. as the official 
variety for international use and most of the National Pharmacopoeias have 
adopted this variety. 

U. S. Pharmacopmia X gives a pharmacognostic description of aconite root 
(15). Our experience has shown that this is very inadequate in several particulars. 
It leaves us in doubt regarding the characteristics of “modified endodermis.” We 
have been wondering how this would appear? We have also been wondering 
whether anyone has ever seen authentic A conitum Na9ellus which is truly fusiform? 
Such a sample has never come to our attention. Products which by a strict inter- 
pretation of the Pharmacopoeia1 description would be passed, in reality should 
be rejected. Some of the pharmacognostic characteristics of Aconitum Napellus 
are wanting and pharmacologically many products are inferior. The U. S. Phar- 
macopmia X description will exclude Indian and Japanese aconites without diffi- 
culty but a more precise description is necessary to keep out some European aco- 
nites. In a recent shipment of 1300 pounds of “Aconite” which was invoiced as 
“Aconitum Napellus” we were able to select a number of tubers which differed 
in gross appearance from the bulk of the shipment. These selected tubers had 
no physical characteristic which greatly disagreed with U. S. Pharmacopmia de- 
scription. Physiological assay showed the average potency of the entire shipment 
to be twice the U. S. Pharmacopmia X minimal requirement (that is to say, the 
M. L,. D. was 20 mg. per Kg. when injected subcutaneously into guinea-pigs, whereas 
the U. S. Pharmacopmia X standard for toxicity is 40 mg. of aconite root per 
kilogram (15)). The selected parent and daughter tubers were each one-third 
of this strength (the M. L. D. was GO mg. per kilogram). As a further precaution 
roots were separated into those having light and dark fractures. No difference 
in physiological activity was found in any sample: the M. L. D. was 60 mg. per 
kilogram. 

Figures 1 and 2 show at once that these selected tubers are not normal Aconi- 
turn Napeblw. A cross section of the daughter root is shown in Fig. 3. An 
almost perfect circular cambial zone is noted. Had U. S. Pharmacopaeia IX (16) 
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been in force this product would have been excluded. U. S. Pharmacopaeia X 
(15) permits “in the cambium zone a 2- to  4-rayed collateral vascular bundle at 
each angle or a number of small bundles in an irregular circle.” A cross section 
of the weak mother root is shown in Fig. 4 where the same circular cambial zone 

Fig. 1.-Weak daughter tubers, half size. Fig. 2.-Weak parent tubers, half size. 

is apparent. Smaller auxiliary bundles are noted between the main bundles 
which have the “Gestrechte V” (21) form that seems to  characterize all aconites. 
For comparison Fig. 5 shows the cross section of what we take to  be a sample 
of normal Aconitum Napellus with a most distinctly stellate cambial zone. There 

Pig. 3.-Weak daughter tubers, cross section. 

seems to be no doubt that aconite is coming into the American market as a mixture 
of species and that even unskilled workmen can pick out weak roots by their out- 
ward appearance. However, the official description is so indefinite that these 
weak products cannot be rejected on the ground that they are “not U. S. P.” 
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This is by no means an  isolated case. Figure 6 shows another aconite which 
The microscopic structure as shown obviously is not normal Aconifum Napellus. 

Fig. 4.-Weak parent tubers, cross section. 

in Fig. 7 is widely different from Aconitum Napellus. Among other amazing 
features the presence of bast fibres is noted. This particular sample assayed 180% 

Fig. 5.-Aconiturn Napellus, cross section. 

physiologically. ' Another type of structure is shown in Fig. 8 which discloses 
two concentric rings of tracheal bundles, the main ones being connected radially. 
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The presence of bast fibers in the bundles is shown in greater detail in Fig. 9. 
The British Codex requirement (2) that bast fibers be absent might be worth con- 
sidering in the official description. 

Yet another variety from Italy, offered as Aconitum Napellus, is shown in 
Fig. 10. Here we see clusters of daugh- 
ter tubers, a characteristic which is most 
distinctly not normal for Aconitum Nu- 
pellus. Tschirch (21, page 579) indicates 
that A .  Stbrckianum Rchb. has this pe- 
culiarity. This sample also contained 
long, slightly tapering tubers, most em- 
phatically not normal in shape. 

All of our sections were taken from 
the same region in each tuber where the 
diameter was about 5 mm. We chose 
this particular region as it was most 
convenient for photographic purposes. 

Fig. B.-Aconite of abnormal structure, 
half size. The samples of aconite depicted rep- 

resent material which is found in ship 
ments invoiced as “Aconitum Napellus.” It appears evident that species other than 
Napellus are being offered in contravention of U. S. Pharmacopaeia and Inter- 
national Protocol requirements or that we are dealing with hybrids. If we study 

Fig. 7.-An Aconite with bast fibres, aoss section. 

these cross sections we must admit either that we are dealing with different species 
or that the microscopic study of structure is a waste of time. A study of the litera- 
ture leaves one with the impression that the contradictions found there are caused 
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Fig. 8.-Aconite sold as Napellus, cross section. 

by neglecting to identify the species used. To obtain definite and authentic in- 
formation on this subject the authors believe that the pharmacognosy and phar- 
macology of an authentic specimen of Aconitum Napellus should be followed under 

carefully controlled conditions, starting 
from the seed. Material should be col- 
lected in the flowering stage when iden- 
tification is certain and a thorough mi- 
croscopic examination should be made, 
as well as a pharmacological study. 

Pharmacological information does 
not indicate whether hybrids of Aco- 
nitum Napellus may be safely substi- 
tuted for the true strain, even if the 
International Protocol permitted this t o  
be done. Fraser (10) states that only 
two or three of the 150 species of aco- 
nite have been studied pharmacologi- 
cally. He reports observations upon two 
Indian species, A .  Ilelerophylloides and 
A .  Xagarum. The predominant alka- 
loid in both was pscudoaconitine which 
Wright (22, 24) and Dunstan and Carr 
(ti) have shown to predominate in A .  
Ferox. A .  Lycoctonum, a yellow bloom- 

tains lycaconitine (4, 12) and myocto- 
Fig. n.-Aconitc: vascular bundle, showing ing variety from middle Europe, con- 

bast fibres. 
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nine ( 18). 
tentrionaline and cynoctonine (17). 
pseudoaconitine in their physiological action. 
upon respiration and death is due to respiratory depression (3, 9). 

ponicum Fisheri, yields japaconitine (13,32, 24). 
thum, yields indaconitine (5). A .  Spica- 
tum Stapf from India contains bikha- 
conitine (1,  5) which resembles indaconi- 
tine but is somewhat more toxic. Japa- 
conitine, indaconitine and bikhaconitine 
appear to  resemble aconitine physiologi- 
cally, the predominant action being 
depression of the heart and death re- 
sulting from circulatory failure (9). 
Gray (11) lists only three varieties grow- 
ing,in America. These three are re- 
ported as A .  Noveboracense Gray, grow- 
ing in New York and Ohio: A .  Recli- 

the southwestern Alleghenies; and A.  half size. 
Uncinatum I,. reported in Pennsylvania 
and Wisconsin. In addition, several other varieties have been listed in pharma- 
cognostic literature. However, no reports of pharmacological studies upon any 
of these varieties have been found. The data given by Roehm (1) have been 
consolidated in the following table. The figures represent lethal doses in milli- 
grams per kilogram. The methods of administration are not given but it is assumed 
that injections were made intravenously into rabbits and cats, subcutaneously 
into guinea-pigs and into the lymph sacs of frogs. 

A .  Seplentrionale, from northern Norway, contains lappaconitine, sep- 
Apparently all of these varieties resemble 

The principal action is exerted 

The Japanese variety, A .  Ja-  
The Indian variety, A .  Chasman- 

A .  Napellus is the source of aconitine (3 ,7 ,23) .  

lzatum gowing in Virginia and Fig. lO.-Abnormal Aconite from Italy, 

Product. 

Aconitine 
Japaconitinc 
Pseudoaconitine 
Indaconitine 
Bikhaconitine 
Lycaconitine 
Lappaconitine 
Septentrionaline 

M. L. D. in milligrams per kilogram. 
Rabbits. Cats. Guinea-pigs. 

0.085-0.01 1 . .  0.11 
0. C65-0.105 . .  0.10 
0.038GO. 046 . .  0.045 
0.12 . .  . . .  
0.087 . .  . . .  

. .  . 12 . . .  

. . .  16 . . .  
23. .. ... 

Frogs. 

0.075-1.15 
0.55 -1 . o  
0.11 -1.2 
1 . 2  -1.25 
1.25 
200 -400 

8 -16 
. .  

Information is not given stating the quantity of alkaloid in each crude drug, so 
the comparative toxicities of the crude drugs cannot be calculated. 

Until identified material is available for pharmacological investigation it would 
appear advisable to rigidly comply with that specification of the International 
Protocol, which has been embodied in U. S. P. X, and use only Aconitum Napellus. 

CONCLUSION. 

1. Many shipments of material labeled “Aconitum Napellus” are adulterated 
with other species which are less active physiologically. 
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2. 

3. 

The pharmacognostic description of aconite root in U. S. Pharmacopceia 
X is somewhat indefinite in several particulars and fails to  exclude these adulterants. 

A fundamental research should be undertaken upon authentic aconite 
grown under controlled conditions and collected at the time of flowering in order 
to draft a correct and comprehensive description of this drug. Pharmacological 
studies should be made simultaneously to  determine the true physiological activity 
a t  various stages of growth. 
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