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ABSTRACT:  Aconitum species were used as the major component in the Chinese and Bhutanese 
herbal  medicines.  The species  posses many phytochemical  compounds which possess many of the 
pharmacological  activities.  Diterpene alkaloids  were the  main compound with the pharmacological 
activities such as analgesic and against inflammation. This alkaloid possesses certain toxic hydrolyzed 
bases which could be detoxified by the intervention of recent technologies. Apart from this, the plant 
possess  many  alkaloids,  amide  alkaloids,  flavonoids,  flavonol  glycosides,  diterpenoid  and 
norditerpenoid compounds which possess medicinal values. The above mentioned compounds of potent 
importance were isolated and characterized by the chromatographic separation techniques and their 
structures  were  usually  elucidated  by  the  spectroscopic  studies  especially  with  Nuclear  Magnetic 
Resonance techniques.  These compounds were  the  central  target  of  the  medicinal  chemist  as  they 
possess both medicinal and toxic nature. The measures to be taken in such a way that the medicinal 
compounds  of  the  plant  should  be  isolated  and  formulated  without  the  toxic  nature.  This  review 
encompasses the total phytochemical compounds that have been isolated from various species of the 
plant genus Aconitum.
Keywords: Aconitine,Ematemesis, Flavonol glycosides, Diterpenoid alkaloids, Hypaconitine.

INTRODUCTION
Aconitum is proved to be an essential component in the formulations of Chinese and Japanese traditional 
medicine. They possess various pharmacological properties such as cardio tonic effect, blood pressure 
elevation, analgesic,  anesthetics,  and anti-inflammatory effect [1].  There are about 100 species of the 
plant genus,  Aconitum that belongs to the family Ranunculaceae. Even though, some of the species are 
highly toxic they possess variety of medicinal importance. In Bhutan, there were around 19  Aconitum 
species and three species of this genus are included in more than 25 varied multi-ingredient products of 
Bhutanese traditional medicines which were known as ‘g.so-ba-rig-pa’ [2].
In Chinese herbal medicine, the plants tubers and roots are generally preferred for the treatment of various 
diseases,  such  as  collapse,  syncope,  rheumatic  fever,  painful  joints,  gastroenteritis,  diarrhea,  edema, 
bronchial asthma, various tumors, and some endocrinal disorders like irregular menstruation. But, still the 
cardio- and neurotoxicity of the drug is found to be potentially lethal and it is said that the improper use 
of Aconitum in China, India, Japan and some other countries have resulted in a severe risk as they cause 
severe intoxications. 
The State Food and Drug Administration of China (SFDA) has put up a regulation, which says that, only 
the processed, detoxified tubers and roots of Aconitum are permitted to administer orally. They are used in 
clinical  decoctions  and  considered  as  raw materials  for  pharmaceutical  manufacturing  as  there  were 
around 70 techniques which are useful for the processing of Aconitum roots for their medicinal use [5]. 
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Aconitum species are characterized chemically by means of the diterpene alkaloids which are being highly 
toxic and hence used in China as a complete source of arrow poison. But, the hydrolyzed bases are found 
to be non-toxic and hence employed in the Chinese and Japanese traditional medicine for its analgesic 
and anti-inflammatory properties. The genus Aconitum is found to be complex and needs certain criteria 
in order to distinguish the species and subspecies [6]. Overdoses of the constituent include certain disease 
such as arrhythmias, as they constitute the potent arrhythmogenic called as aconitine [20].

Medicinal uses
Table1: List of various species of Aconitum and their medicinal uses.

PLANT SPECIES MEDICINAL USES
Aconitum heterophyllum Wall Diarrhea,  dysentery,  cough, dyspepsia,  chronic enteritis,  and as a febrifuge and 

bitter tonic in combating debility after malaria [2]
Aconitum bulleyanum Influenza, rashes and snake bite [2]
Aconitum orochryseum Stapf. Common cough and cold, bilious fever, dysentery, as an antidote for snake bite 

and  also  as  a  febrifuge  for  fevers  associated  with  malaria  infection,  kidney 
dysfunction and stomach ulceration [2]

Aconitum carmichaeli Debx. Analgesic and cardio tonic [3], analgesic, diuretics, anti-inflammatory and cardio 
tonic actions [27]

Fuzi Oriental medicine [33]
Aconitum brachypodum Diels Anti-rheumatic and analgesic properties[5]
Aconitum napellus L Homeopathic preparations [5]
Aconitum kusnezoffii Rchb Analgesic and anti-rheumatic herbal medicine [23], treat heart failure congestion, 

neuralgia, rheumatism, gout, etc. homeopaths [50]
Aconitum coreanum (L`evl.) Rapaics Cardialgia,  facial  distortion,epilepsia,  migraine  headache,  vertigo,  tetanus, 

infantile convulsion and rheumatic arthralgia, anti-arhythmia , analgesic and anti-
inflammatory effects [31]

Aconitum taipeicumHand-Mzt Anti-inflammatory and analgesic [32]
Aconitum finetianum Hand-Mazz Enteritis, poisonous snake-bites and fractures [35]
Aconitum delavayi Franch Rheumatism,  traumatic  injuries,  blood  stasis,  swelling,pain,  matemesis, 

hemoptysis, hematochezia, piles hemorrhage [36]
Aconitum sungpanense hand. Mazz Rheumatism arthritis, neurological disorder and as an analgesic medicine [38]
Aconitum vulparia Rchb Rheumatism, neuralgia and chronic skin disorders [42]
Aconitum naviculare (Bru¨ hl) Stapf Colds, fevers and headaches, sedative, analgesic and febrifuge [43]
Aconitum kirinense Nakai Rheumatic arthritis, rheumatoid disease [44]

The  extracts  obtained  from  Aconitum  species  are  usually  employed  in  the  traditional  Chinese  and 
Japanese medicine as analgesics, antirheumatics and also for the treatment of neurological disorders. The 
pharmacological effects are proved mainly due to the presence of the diterpenoid alkaloids [21]. Aconitum 
genus is  found to  be  a  rich  source of  diterpenoid-alkaloids  and  also  some species  under  this  genus 
possessing the diester alkaloids are found to be highly toxic and also e possess anti-rheumatic and pain-
relieving  efficacy  in  it  [23]. Aconitum  alkaloids  are  broadly  used  as  an  antirheumatic,  analgesics, 
anesthetics,  and also in the treatment  of  various neurological  disorders [25]. In order to reduce their 
toxicity the tubers and roots of aconites are applied only after cautious processing .The processed drugs 
are in turn   used as the potent painkillers and also as the antirheumatic agents [26]. 
Phytochemical constituents
Flavonol  glycosides  such  as  quercetin  3-O-β-D-glucopyranoside-7-O-(6-E-p-coumaroyl)-β-D-
glucopyranosyl(1→  3)   -  α-L-rhamnopyranoside  ,  quercetin  3-O-β-D-glucopyranoside-7-O-β-
Dglucopyranosyl -(1→3)-α-L-rhamnopyranoside , quercetin 3-O-β-D-glucopyranoside-7-O-(6-E-caffeoyl 
)-β-D-glucopyranosyl-(1→3)-α-L-rhamnopyranoside  were isolated from the aerial  parts  of  A.burnatii 
Gayer[4].

International Journal of Applied Biology and Pharmaceutical Technology        Page: 122 
Available online at www.ijabpt.com

http://www.ijabpt.com/


Devi Rajeswari et al                                                                             ISSN 0976-4550

Flavonol  glycosides  such  as  3-O-((b-D-gluco  pyranosyl  -(1→3)-(4-O-(E-p-coumaroyl))-a-L-
rhamnopyranosyl-(1→6)-b-D-galacto  pyranoside))-7-O-a-L-rhamno  pyranoside  ,  kaempferol  3-O-((b-
Dglucopyranosyl(1→3) -(4-O-(E-p-coumaroyl))-a-L-rhamno pyranosyl-(1→6)-b-D-galactopyranoside))-
7-O-a-L-rhamnopyranoside  and flavonoids such as quercetin 3-O-a-L-rhamno pyranosyl -(1→6)-b-D-
galactopyranoside-7-O-a-L-rhamnopyranoside  or  clovin  and  kaempferol  3-O-a-Lrhamnopyranosyl-
(1→6)-b-D-galactopyranoside-7-O-a-Lrhamno pyra -noside  or  robinin  were isolated from  Aconitum 
anthora [7].  Aconitum variegatum possess norditerpene alkaloids such as 16b-hydroxycardiopetaline,8-
ethoxysach  aconitine,  14-acetylgenicunine  B,  N-deethyl-N-19-didehydrosachaconitine  and  diterpene 
alkaloids  such  as  15-veratroyldictizine,15-veratroyl-17-acetyldictizine,15-veratroyl-17-acetyl-19-
oxodictizine,N-ethyl-1a-hydroxy-17-veratroyldictizine,  variegatine  and   also  the  alkaloids  such  as 
sachaconitine,14-O-acetylsachaconitine,karakoline,talatizamine,hydroxytalatizamine,14 
acetyltalatizamine,  14-acetyl-10-hydroxytalatizamine,N-methyl  armepavine,  pengsheninB,  delsoline, 
dihydro delsoline, delcosine and genicunin B[9].

Diterpenoid alkaloids showed the pharmacological properties such as arrhythmogenic (neurocardiotoxic), 
local  anesthetic,  antiarrhythmic,  curariform,  analgesic,  hypotensive,  anti-inflammatory,  spasmolytic, 
neurotropic  and  psychotropic  in  nature  [8].  Fourteen   toxic  Aconitum  alkaloids  such  as  aconitine, 
mesaconitine,  jesaconitine,hypaconitine  and  deoxy  aconitine  and  their  hydrolysis  products  such  as 
benzoylaconines and aconines was established by  using the capillary liquid chromatography (LC) fast 
atom bombardment mass spectrometry (FAB-MS) [11]. 
Diesterditerpene-type Aconitum alkaloids such as aconitine, mesaconitine and hypaconitine are found to 
be both intoxicant and active [12].  Aconitum napellus subsp. Neomontanum possess flavonol  glycosides 
quercetin7-O-(6-trans-caffeoyl)-b-glucopyranosyl-a-rhamnopyranoside-3-O-b-glucopyranoside, 
kaempferol  7-O-(6-trans-caffeoyl)-b-glucopyranosyl-a-rhamno  pyranoside-3-O-b-glucopyranoside  and 
kaempferol 7-O-(6-trans-p-coumaroyl)-b-glucopyranosyl-a-rhamnopyranoside-3-O-b-glucopyranoside  in 
their flowers[14].  Aconitum leave contains lycoctonine-type norditerpenoid alkaloid such as swatinine, 
delphatine , lappaconitine , puberanine  and N-acetylsepaconitine  in their aerial parts [15].  
Aconitum which  is  termed  as  Fuzei  contains  three  highly  toxic  C19  diterpenoid  alkaloids  such  as 
aconitine, mesaconitine, and hypaconitine in its root [13, 19 and 28]. Bioassay-guided fractionation by 
means of the 1,1-diphenyl-2-dipicrylhydrazyl (DPPH) radical scavenging test of  the polar extracts of 
some Italian Aconitum species  such as A. napellus subsp. tauricum, A. napellus subsp. neomontanum, A. 
paniculatum, A. vulparia has led to the isolation of thirteen  flavonol glycosides [16]. Alkaloids such as 6-
benzoylheteratisine,heteratisine,14-benzoyl  talatisamine,talatisamine,1-benzoylnapellien  and  songorine 
are utilized  as an  analgesics in traditional Chinese medicine [17]. 
6-Benzoylheteratisine which is the main alkaloid of  Aconitum tanguticum  is found to be a monoester 
diterpene alkaloid that is structurally related to aconitine. This alkaloid is found to be less toxic than the 
aconitine and also possess certain anti nociceptive properties [18].Another four toxic Aconitum alkaloids 
such  as  aconitine,  mesaconitine,  hypaconitine  and  jesaconitine  was  also  established  using  high-
performance liquid chromatography (HPLC) combined with ultraviolet absorbance detection, solid-phase 
extraction and mass spectrometry (MS) in the blood and urine sample [22].
Aconitum roots  possess  aconitine,  mesaconitine,  hypaconitine,  benzoylaconine,  benzoylmesaconine, 
benzoylhypaconine and several other compounds were also reported [24]. Aconitum episcopale possess 
diterpenoid  alkaloids  such  as  liaconitine  A  (N-ethyl-1a,6a,16b,18-tetramethoxy-13b-ol-2,3-
dehydroaconitane-8-acetate-14-anisoylate),B(N-ethyl-1a,6a,16b,18-tetramethoxy-13b-ol-2,3-
dehydroaconitane-8,14-dianisoylate  and  C  (N-ethyl-1a,6a,16b,18-tetramethoxy-8-ethoxy-13b-ol-2,3-
dehydroaconitane-14-anisoylate)  in  their  roots  [29].  Aconitum transsectum contains  various 
norditerpenoid alkaloids such as transconitine A, B and C yunaconitine, crassicauline A, foresaconitine, 
talatisamine,  S-deacetylyunaconitine,  geniconitine,  indaconitine,forestine,  14-acetyltalatisamine  and 
chasmanine [30]. 
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Aconitum coreanum contains Alkaloids and diterpene alkaloid isomers in their roots [31, 49].  Aconitum 
taipeicum possess amide alkaloids 3-isopropyl-tetrahydropyrrolo [1, 2-a] pyrimidine-2, 4 (1H, 3H)-dione 
and  1-acetyl-2,  3,6-triisopropyl-tetrahydropyrimidin-4(1H)-one  in  its  root[32].  Franchetine  is  the 
norditerpenoid compound isolated from the roots of Aconitum franchetti Fin[34] .Aconitum finetianum was 
found to possess certain diterpenoid alkaloids such as anthranoylly coctonine (inuline) and lycoctonine in 
its roots[35].  Aconitum delavayi  contains C18-norditerpenoid alkaloids such as delavaconitine F 1 and 
delavaconitine G 2 in its roots [36].  Aconitum orientale possess diterpenoid alkaloids such as demethyll 
appaconitine;  7,  11,  14-trihydroxy-2,  13-dioxohetisane,  6,  13,  15-trihydroxyhetisane  and  N-
deethyldelphatine  lappaconitine,  lycoctonine  and  browniine  [37].  The  diterpenoid  alkaloids  such  as 
Aconitine, mesaconitine, and hypaconitine were isolated from the roots of  Aconitum carmichaelii Debx 
[10,47]. 
Diterpenoid  alkaloids  such  as  demethyllappaconitine,  7,11,14-trihydroxy-2,13-dioxohetisane,6,13,15-
trihydroxy hetisane and N-deethyldelphatine was isolated from Aconitum orientale [37].Trans-2,2V,4,4V-
tetramethyl-6,6V-dinitroazobenzene  were  the  compounds  derived  from  the  leaves  of  Aconitum 
sungpanense [38].Franchetine-type  C19-diterpenoid  alkaloid  known  as  3-hydroxyfranchetine   and 
aconitine-type C19-diterpenoid alkaloid called asatropurpursine was isolated from the roots of Aconitum 
hemsleyanium var. atropurpureum [39]. 

Quercetin3-O-(6-transcaffeoyl)-β-glucopyranosyl-(1→2)-β-glucopyranosyl-7-O-α-rhamnopyranoside and 
quercetin-3-sophoroside-7-rhamnopyranoside were isolated from Aconitum napellus sp. Lusitanicum [40]. 
The  above-ground  parts  of  Aconitum  nasutum  contain  a  new  norditerpenoid  alkaloid  3-hydroxy 
talatisamine [41]. Flavonol glycosides were also isolated from the flowers of Aconitum vulparia [42]. 3-
O-[b-D-glucopyranosyl-(4-O-trans-p-coumaroyl)-a-L-rhamno  pyranosyl-b-D-glucopyranosyl]-7-O-[b-D-
glucopyranosyl-a-L-rhamno pyranosyl] kaempferol, 3-O-[b-D-glucopyranosyl-(4-Otrans-p-coumaroyl)-a-
L-rhamnopyranosyl-b-D-glucopyranosyl]-7-O-[b-D-gluco  pyranosyl-a-L-rhamnopyranosyl]  quercetin 
and 7-O-[b-D-glucopyranosyl-a-L-rhamno pyranosyl] quercetin were the compounds isolated from the 
aerial parts of Aconitum naviculare [43]. 

Two new C20±diterpenoid alkaloids such as  kirinines B and C was isolated from the roots of Aconitum 
kirinense  [44].  Aconitum karacolicum Rapcs  possess certain alkaloid compound that  consists of  a 14-
benzoylaconine moiety substituted on C-8 by an azeloyl chain [45]. Norditerpenoid alkaloids such as 1-
epi-chasmanine,  talatisamine,isotalatizidine,  vilmorrianine  D,  nevadenine,  pseudaconine,  viresenine, 
lycoctonine, hordenine and the diterpenoid alkaloid were isolated from the Aconitum racemulosum Franch 
var.pengzhouense  [46]. Aconitum  sinomontanum  Nakai  posses    the  alkaloids  which  includes 
lappaconitine, 3 ranaconitine, N-deacetyllappaconitine and N-deacetylranaconitine[48].A water -insoluble 
glucan (AKP) compound was isolated  from  the roots of A. kusnezoffii Reichb [50].

CONCLUSION
Medicinal  plants  were  the  potent  source  of  phytochemical  constituents  that  are  responsible  for  its 
pharmacological activities. Many phytochemical compounds were isolated from various species of the 
above genus and yet in the progress of further exploitation. These compounds possess medicinal value 
that was proved from the history of ancient formulations. The new compounds isolated in the past few 
years were also investigated for their medicinal as well as their toxic nature. The technologies available 
were not enough and yet to be discovered further to reduce the toxicity of certain compounds.

International Journal of Applied Biology and Pharmaceutical Technology   Page: 124 
Available online at www.ijabpt.com

http://www.ijabpt.com/


Devi Rajeswari et al                                                                             ISSN 0976-4550

REFERENCES

1. Yinglan  Zhao ,  Qian  Bu ,  Yan Zhou ,  Lei  Lv ,  Guangyan  Yan ,  Bo Chen ,  Li  Wang ,  Xiaobo Cen. 
Mechanism study of  Aconitum-induced neurotoxicity in PC12 cells:Involvement of dopamine release and 
oxidative damage. NeuroToxicology 2010;31: 752–757.

2. Phurpa  Wangchuka,  John  Bremnera  B,  Samtenb,  Brian  Skeltonc  W,  Allan   Whitec  H,Roonglawan 
Rattanajakd,  Sumalee  Kamchonwongpaisand.  Antiplasmodial  activity  of  atisinium  chloride  from  the 
Bhutanese medicinal plant, Aconitum orochryseum.Journal of Ethnopharmacology 2010;130: 559–562.

3. Guangli  Yana,  Hui  Sunb,  Wenjun  Sunb,  Li  Zhaob,  Xiangcai  Mengb,  Xijun  Wangb.  Rapid  and global 
detection and characterization of aconitum alkaloids in Yin Chen Si Ni Tang, a traditional Chinese medical 
formula,  by ultra performance liquid chromatography–high resolution mass spectrometry and automated 
data analysis.Journal of Pharmaceutical and Biomedical Analysis 2010;53: 421–431.

4. Sara  Vitalini,  Alessandra  Braca  ,  Daniele  Passarella  ,  Gelsomina  Fico  .New flavonol  glycosides  from 
Aconitum burnatii Gáyer and Aconitum variegatum L. Fitoterapia 2010;81: 940–947.

5. Judith  Singhuber,  Ming Zhu,  Sonja Prinz,  Brigitte  Kopp.Aconitum  in Traditional  Chinese Medicine—A 
valuable drug or an unpredictable risk? .Journal of Ethnopharmacology  2009;126: 18–30.

6. Gelsomina  Fico,  Alberto  Spada  ,  Alessandra  Braca  ,Elisabetta  Agradi  ,  Ivano  Morelli  ,  Franca  Tome´ 
RAPD  analysis  and  flavonoid  composition  of  Aconitum  as  an  aid  for  taxonomic  Discrimination 
.Biochemical Systematics and Ecology 2003;31: 293–301.

7. Cristina  Mariani  ,  Alessandra  Braca  ,  Sara  Vitalini  ,  Nunziatina  De  Tommasi,  Francesco  Visioli  , 
Gelsomina  Fico  .Flavonoid  characterization  and  in  vitro  antioxidant  activity  of  Aconitum  anthora  L. 
(Ranunculaceae). Phytochemistry 2008;69: 1220–1226.

8. Malakhat Turabekova A, Bakhtiyor Rasulev F,Farkhad Dzhakhangirov N, Shavkat Salikhov I .Aconitum 
and  Delphinium  alkaloids“Drug-likeness”  descriptors  related  to  toxic  mode  of  action.Environmental 
Toxicology and Pharmacology 2008;25: 310–320.

9. Jesu´s  Dı´az G, Juan Garcı´a Ruiza , Werner Herz . Norditerpene and diterpene alkaloids from Aconitum 
variegatum.Phytochemistry 2005;66: 837–846.

10. Bo Sun , Ling Li , Shengming Wu, Qi Zhang , Haijing Li , Hebing Chen , Famei Li , Fangting Dong 
,Xianzhong  Yan  .  Metabolomic  analysis  of  biofluids  from rats  treated  with  Aconitum  alkaloids  using 
nuclear  magnetic  resonance  and  gas  chromatography/time-of-flight  mass  spectrometry.Analytical 
Biochemistry 2009;395: 125–133.

11. Hikoto  Ohta  ,  Yasuo  Seto,  Noriko  Tsunoda,  Yutaka  Takahashi,  Kenji  Matsuura,  Kunio 
Ogasawara.Determination  of  Aconitum  alkaloids  in  blood  and  urine  samples  II.  Capillary  liquid 
chromatographic–frit  fast atom bombardment mass spectrometric  analysis.Journal  of Chromatography B 
1998;714: 215–221.

12. Hong-Gui Zhang, Ying Sun, Ming-Yu Duan, Yu-Juan Chen,Da-Fang Zhong, Han-Qi Zhang.Separation and 
identification of Aconitum alkaloids and their metabolites in human urine.Toxicon 2005;46: 500–506.

13. Shorong-Shii Liou , I-Min Liu, Mei Chou Lai.The plasma glucose lowering action of Hei-Shug-Pian, the 
fire-processed product of the root of Aconitum (Aconitum carmichaeli), in streptozotocin-induced diabetic 
rats.Journal of Ethnopharmacology 2006;106: 256–262.

14. Gelsomina Fico, Alessandra Braca, Nunziatina De Tommasi, Franca Tome`,Ivano Morelli.Flavonoids from 
Aconitum napellus subsp. Neomontanum.Phytochemistry 2001;57: 543–546.

15. Farzana Shaheen , Manzoor Ahmad , Muhmud Tareq Hassan Khan , Saima Jalil , Asma Ejaz , Mukhlis N. 
Sultankhodjaev  ,  Muhammad  Arfan  ,Muhammad  Iqbal  Choudhary  ,  Atta-ur-Rahman  .Alkaloids  of 
Aconitum laeve and their anti-inflammatory,antioxidant and tyrosinase inhibition activities.Phytochemistry 
2005;66: 935–940.

16. Alessandra Braca , Gelsomina Fico , Ivano Morelli , Francesco De Simone ,Franca Tomè, Nunziatina De 
Tommasi.Antioxidant and free radical scavenging activity of flavonol glycosides from different Aconitum 
species.Journal of Ethnopharmacology 2003;86: 63–67.

International Journal of Applied Biology and Pharmaceutical Technology   Page: 125 
Available online at www.ijabpt.com

http://www.ijabpt.com/


Devi Rajeswari et al                                                                             ISSN 0976-4550

17. Jutta Friese , Johannes Gleitz , Ulrike  Gutser T, Ju¨rgen  Heubach F, Theo Matthiesen ,Bob Wilffert , 
Norma  Selve.Aconitum  sp.  alkaloids:  the  modulation  of  voltage-dependent  Naq  channels,  toxicity  and 
antinociceptive properties.European Journal of Pharmacology 1997;337: 165–174.

18. Angela Ameri, Thomas Simmet.Interaction of the structurally related Aconitum alkaloids, aconitine and 6-
benzyolheteratisine, in the rat hippocampus.European Journal of Pharmacology 1999;386: 187–194.

19. Ying Xie ,  Zhi  Hong Jiang ,  Hua Zhou,  Hong Xi  Xu,  Liang Liu  , Simultaneous  determination  of  six 
Aconitum alkaloids in proprietary Chinese medicines by high-performance liquid chromatography.Journal 
of Chromatography A 2005;1093: 195–203.

20. Jiro Arita , Yi Xue Xue , Nu Nu Aye , Kiyoshi Fukuyama , Yoko Wakui ,Kazuaki Niitsu , Masao Maruno , 
Chen Siying  ,  Keitaro Hashimoto  .Antiarrhythmic  effects  of  an aconitine-like  compound,  TJN-505,  on 
canine arrhythmia models.European Journal of Pharmacology 1996;318: 333-340.

21. Ulrike Seitz and Angela Ameri.Different Effects on [3H]Noradrenaline Uptake of the Aconitum Alkaloids 
Aconitine,  3-Acetylaconitine,Lappaconitine,  and  N-Desacetyllappaconitine  in  Rat 
Hippocampus.Biochemical Pharmacology 1998; 55: 883–888.

22. Hikoto  Ohta,  Yasuo  Seto,  Noriko  Tsunoda.Determination  of  Aconitum  alkaloids  in  blood  and  urine 
samples.I. High-performance liquid chromatographic separation, solid-phase extraction and mass specetric 
confirmation.Journal of Chromatography B 1997;691: 351-356.

23. Ying-yong  Zhao  ,  Yongmin  Zhang  ,  Rui-chao  Lin  ,  Wen-ji  Sun.  An  expeditious  HPLC  method  to 
distinguish Aconitum kusnezoffii from related species.Fitoterapia 2009;80: 333–338.

24. Roberto  Gotti.Capillary  electrophoresis  of  phytochemical  substances  in  herbal  drugs  and  medicinal 
plants.Journal of Pharmaceutical and Biomedical Analysis xxx 2010 xxx–xxx;PBA-7959: No. of Pages27.

25. Angela Ameri.Inhibition of rat hippocampal excitability by the Aconitum alkaloid,1-benzoylnapelline, but 
not by napelline.European Journal of Pharmacology 1997;335: 145–152.

26. Dezso˝  Csupor  ,  Eva  MariaWenzig,  Istvan  Zupko,  KarinWolkart  ,Judit  Hohmann,  Rudolf  Bauer. 
Qualitative  and  quantitative  analysis  of  aconitine-type  and  lipo-alkaloids  of  Aconitum  carmichaelii  
roots.Journal of Chromatography A 2009;1216 :2079–2086.

27. Hao Yuea, Zifeng Pi, Fengrui Song, Zhiqiang Liu, Zongwei Cai, Shuying Liu.Studies on the aconitine-type 
alkaloids in the roots of Aconitum Carmichaeli Debx.by HPLC/ESIMS/MSn  Talanta 2009;77: 1800–1807.

28. Miao Li, Sicen Wang, Yanmin Zhang, Langchong He.An online coupled cell membrane chromatography 
with  LC/MS  method  for  screening  compounds  from  Aconitum carmichaeli  Debx.  acting  on  VEGFR-
2.Journal of Pharmaceutical and Biomedical Analysis 2010;53 :1063–1069.

29. Jing-Hua  Yang,  Zi-Yan  Li  ,  Liang  Li  ,  Yun-Song  Wang.Diterpenoid  alkaloids  from  Aconitum 
episcopale.Phytochemistry 1999;50: 345-348.

30. Shangzhen zheng, Liming gao, Xiaojiang hao, Xiaoxiongw ang ,Xuwei shen.Norditerpenoid alkaloids from 
Aconitum transsectum.Phytochemistry1997; 46: 951- 954.

31. Qingfa  Tang  ,  Chunhua  Yang  ,  Wencai  Ye  ,  Jinghan  Liu  ,  Shouxun  Zhao.Preparative  isolation  and 
purification  of  bioactive  constituents  from  Aconitum  coreanum  by  high-speed  counter-current 
chromatography coupled with evaporative light scattering detection.Journal  of Chromatography A 2007; 
1144 : 203–207.

32. Ying Xu, Zeng Jun Guo , Nan Wu.Two new amide alkaloids with anti-leukaemia activities from Aconitum 
taipeicum.Fitoterapia 2010;81: 1091–1093.

33. Chi  Zhao,  Min  Li,  Yifan  Luo  ,  Weikang  Wu.  Isolation  and  structural  characterization  of  an 
immunostimulating  polysaccharide  from  fuzi,Aconitum  carmichaeli.Carbohydrate  Research  2006;341: 
485–491.

34. Feng-peng wang,Zheng-bang li,  Xue-ping dai ,Chong-sheng peng.Structural  revision of franchetine  and 
vilmorisine,two norditerpenoid alkaloids from the roots of aconitum spp. Phytochemistry 1997;45: 1539-
1542.

35. Gong  wu,  Shanhao  jiang  ,Dayuan  zhu.Norditerpenoid  alkaloids  from  roots  of 
AconitumFinetianum.PhytochemistD1996; 42 : 1253-1255.

36. Shan Hao Jiang, Hai Qing Wang, Yi Ming Li, Shuang Jun Lin,Jun Jie Tan, Da Yuan Zhu.Two new C18-
norditerpenoid alkaloids from Aconitum delavayi.Chinese Chemical Letters 2007;18: 409–411.

37. Ayhan  ulubelen,Ali  mericli  H,  Filiz  mericli,Funda  yilmaz.Diterpenoid  alkaloids  from  Aconitum 
orientale.Phytochemistry 1996; 41:957-961.

International Journal of Applied Biology and Pharmaceutical Technology   Page: 126 
Available online at www.ijabpt.com

http://www.ijabpt.com/


Devi Rajeswari et al                                                                             ISSN 0976-4550

38. Xiaoling  Wanga,  Zongxiao  Li,  Bolun  Yang.Trans-2,2V,4,4V-tetramethyl-6,6V-dinitroazobenzene  from 
Aconitum sungpanense.Fitoterapia 2004;75: 789– 791.

39. Pei Tang, Dong Lin Chen, Xi Xian Jian, Feng Peng Wang.Two new C19-diterpenoid alkaloids from roots 
Aconitum hemsleyanium var. atropurpureum.Chinese Chemical Letters 2007;18: 704–707.

40. Luis JC ,  Valdés F,  Martín R,  Carmona AJ, Jesús  Díaz G.DPPH radical scavenging activity of two 
flavonol glycosides from Aconitum napellus sp. Lusitanicum.Fitoterapia 2006;77: 469–471.

41. 41Mericli  AH,  Mericli  F,Becker  H,Ilarslan§  R  ,Ulubelen  A.3-Hydroxytalatisamine  from  Aconitum 
nasutum.Phytochemlstry 1996; 42: 909-911.

42. Fico G, Braca A, Morelli  I,  Tome` F.Flavonol glycosides from Aconitum vulparia.Fitoterapia 2003;74: 
420–422.

43. Bharat  Babu  Shrestha,  Stefano  Dall’Acqu,  Mohan  Bikram  Gewali,Pramod  Kumar  Jha,  Gabbriella 
Innocenti. New flavonoid glycosides from Aconitum naviculare (Bru¨ hl) Stapf, a medicinal herb from the 
trans-Himalayan region of Nepal.Carbohydrate Research 2006; 341 : 2161–2165.

44. Feng feng, Jing-han liu ,shou-xun zhao.Diterpene alkaloids from Aconitum kirinense.Phytochemistry 1998; 
49: 2557-2559.

45. Ainura  Chodoeva,Jean-Jacques  Bosc,  Jean Guillon,  Alain Decendit,  Michel  Petraud,Christelle  Absalon, 
Christiane Vitry, Christian Jarry,  Jacques Robert.  8-O-Azeloyl-14-benzoylaconine:  A new alkaloid from 
the  roots  of  Aconitum  karacolicum  Rapcs  and  its  antiproliferative  activities.Bioorganic  &  Medicinal 
Chemistry 2005;13: 6493–6501.

46. Feng-Peng  Wang,  Chong-Sheng  Peng,  Kai-Bei  Yu.Racemulosine,  a  Novel  Skeletal  C20-Diterpenoid 
Alkaloid from Aconitum racemulosum Franch var. pengzhouense.Tetrahedron 2000;56: 7443–7446.

47. Jung-Hui  Chen,  Cheng-Yu  Lee,  Bing-Chung  Liau,Maw-Rong  Lee,  Ting-Ting  Jong,  Shu-Tuan 
Chiang.Determination  of  aconitine-type  alkaloids as  markers  in  fuzi(Aconitum  carmichaeli)  by  LC/
(+)ESI/MS3.Journal of Pharmaceutical and Biomedical Analysis 2008;48: 1105–1111.

48. Fuquan Yang,  Yoichiro Ito.Preparative separation of lappaconitine,  ranaconitine,N-deacetyllappaconitine 
and N-deacetylranaconitine from crude  alkaloids of sample Aconitum sinomontanum Nakai by high-speed 
counter-current chromatography.Journal of Chromatography A 2002;943: 219–225.

49. Qingfa Tang, Jinghan Liu, Jiao Xue,Wencai Ye, Zunjian Zhang, Chunhua Yang, Preparative isolation and 
purification of two new isomeric diterpenoid alkaloids from Aconitum coreanum by high-speed counter-
current chromatography.Journal of Chromatography B 2008;872: 181–185.

50. Tingting  Gao,  Hongtao  Bi,  Shuai  Ma,  Jingmei  Lu.  Structure  elucidation  and  antioxidant  activity  of  a 
novel(1→3),(1→4)-d-glucan  from  Aconitum  kusnezoffii  Reichb.  International  Journal  of  Biological 
Macromolecules 2010;46: 85–90.

 

International Journal of Applied Biology and Pharmaceutical Technology   Page:127  
Available online at www.ijabpt.com

 

 

http://www.ijabpt.com/

