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A B S T R A C T 

Snake envenomation from different nations causes an emergency in public 
health, which result in high levels of mortality and morbidity. Snakebites 
are mostly treated with anti-venom administration to neutralize venom 
toxins. However, anti-venoms have some limitations due to their high cost, 
inadequate storage facilities, and hypersensitivity reactions in some 
people. This brings about the need to search for other alternatives in the 
snakebites treatment using medicinal plants. Plant extracts have been used 
over the years as an antidote in the treatment of envenomation by snakes 
worldwide. However, the efficacy of these plants has not been validated. 
This review aims at providing a mini review of some twenty-nine plant 
extracts used traditionally as antidotes to treat snakebites. 
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1. Introduction 

edicinal plants play a vital and 
important role in world health 
since they provide a rich source of 
bioactive compounds with 
therapeutic activities [1-3]. 

Recently, different medicinal plants have been 
investigated by researchers to ascertain claims 
of these therapeutic properties [4-8], and other 
research areas. 
Over the years, different parts of plant varieties 
have been used in the treatment of different 
diseases, including snake bites and animal bites 
[9, 10]. Information over the past years has 
revealed that there are over 420 different 
species of snakes in Africa while 100 of these 
snakes occur in Nigeria; 40 of the snakes are 
very dangerous, while 10 of them are deadly 
[11, 12]. 
Snake venom contains high levels of protein 
toxins that exhibit neurotoxic and cytotoxic 
effects that cause damage and are harmful to 

humans. Snake envenomation brings about 
inflammation, hemorrhage, necrosis, 
neurotoxicity, cardiotoxicity, and eventually 
death [13]. 
Anti-snake venom (ASV) is presently 
considered as the best antidote in the treatment 
of specific snake bites. Antivenin is hardly 
available in rural areas due to its high cost and 
poor storage conditions. Moreover, hospitals 
and centers that control snake bites are very 
few, creating a need for the development of a 
new and affordable antidote against snake 
envenomation [11, 13]. 
Various studies have revealed that plant 
extracts have been found to inhibit enzymes in 
snake venom and act as antidotes. This review 
aims at evaluating some medicinal plant 
extracts with anti-venom activity against 
snakes [14, 15, 18]. 
Table 1 indicates a list of twenty-nine plants 
that presented anti-snake venom activity 
against snake bite. 

 

Table 1. Details of selected medicinal plants with anti-snake venom activity 

Botanical Name 
of Plant/Family 

 

Plant Part 
used/Solvent 

Phytochemicals Results Ref. 

Cassia hirsuta 
(Fabaceae) 

 

Root/ Ethanol, 
Aqueous 

Saponins, cardiac 
glycosides Tannins, 
Oxalates; Alkaloid 

The extracts showed neutralization of 
Naja naja venom induced lethality, 
inhibition of phospholipase A2 and 

inhibition of anti-coagulation. Hence, 
the study indicate potential anti-
venom role of the plant extracts 

against tested snake venom. 

[15] 

Costus Afer 
(Zingiberaceae) 

Leaves/ 
Methanol 

Extract 

Alkaloids, Saponins, 
cardiac glycosides 
Tannins, Oxalates. 

The results have shown that C. afer 
leaves methanol extract may be 

adopted for treating snakes bites. 
[16] 

Pluchea indica 
(Asteraceae) 

Root / 
Petroleum ether 

and Methanol 

β-sitosterol and 
stigmasterol 

This study suggests that β-sitosterol 
and stigmasterol may play an 

important role, along with antiserum, 
in neutralizing snake venominduced 

actions. 

[17] 

M 
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Acalypha Fruticosa 
(Euphorbiaceae) 

Leaves/ Ethanol 
Extract 

Alkaloids,Flavanoids,
Triterpenoid. 

The observed result clearly 
mentions that A. Fruticosa leaves 
has potent anti-snake activities. 

[18] 

Salvia leucantha 
Cav. 

(Lamiaceae) 

Leaves/ Water, 
Aqueous 
Extract 

Flavanoids,Bornyl 
acetate,Dillapiol,Bicy

clogermacrene. 

The observations proved that 
aqueous extract has the anti-

venom efficacy against venom 
enzymes. 

[19] 

Securinega virosa 
(Euphorbiaceae) 

Leaves/ Hexane, 
Ethyl 

Acetate, and 
Methanol 

Extract 

Phenols,Saponins, 
Steroids,Triterpenes 

S.Virosa leaf extract possessed 
anti-venom potential activity. 

[20] 

Solanum 
dasyphyllum 
(Solanaceae) 

Leaves 
and Fruits/95% 

Methanol 
Extracts 

Alkaloids,Flavanoids,
carbohydrates,Terpe

noids,Cardiac 
glycosides,Tannins. 

The result substantiates the ethno 
medicinal usage of S. dasyphyllum 
and would help to develop potent 

antidote therapy against 
N.nigncolls envenomation. 

[21] 

Vitex  Negundo 
(verbenaceae) 

Roots Petroleum 
Ether, 

Methanol 
Extract 

Triterpenoids 

The investigation showed that 
V.negundo have neutralizing 

capacity against V.rusellii and N. 
kauthia venom. 

[22] 

Emblica Officinalis 
(Euphorbiaceae) 

Roots/ 
Petroleum 

Ether, 
Methanol 
Extracts 

Triterpenoids,tannoi
ds. 

The result has shown that 
C.officinalis have a neutralizing 
capacity against V.Rusellii and 

N.Kauthia venom. 

[22] 

Moringa oleifera 
(Moringaceae) 

Leaves/ 
Ethanolic 

extract 

Flavanoids, 
Terpenoids,Tannins, 

Saponins, and 
cardiac glycosides 

The study has shown that ethanol 
leaves extract of M. Oleifera has 

anti-venom properties. 
[23] 

Acorus calamus 
(Araceae) 

Roots/ Water ( 
𝐻20) Aqueous 

Extract 

Glycosides,Carbohyd
rates,Phenolic 

compounds,Alkaloids
,flavonoids,steroids. 

The observation confirmed that 
A.calamus extract possesses potent 

snake venom neutralizing 
compound. 

[24] 

Withania 
Somnifera 

(Solanaceae) 

Roots/ Water 
(𝐻20) 

Aqueous 
Extracts 

Glycoprotein,withan
olides,steroids,flavan

oids,phenolics 

The observation confirmed that 
W.somnifera extract possesses 

potent snake venom neutralizing 
compound. 

[24] 

Clusia Fluminensis 
(Clusiaceae) 

Leaves, Stems, 
Flowers, Fruits/ 

Hexane, 
Methanol, Ethyl 

Acetate, and 
Acetone 

Lanosterol, 
Clausianone, 

polyisoprenylated 
benzophenones, and 

Flavonoids 

From the results observed, the 
plant C.Fluminensis inhabits the 

B.Jara raca snake venom. 
[25] 

Annona 
Senegalensis 

(Annonaceae) 

Stem bark/ 
Petroleum 
Ether, and 

Ethanol 
Extract 

Saponins,Alkaloids,T
annins,Flavonoids,Gl

ycosides 

This study showed that A. 
Senegalensis possesses bioactive 
ingredients with the potential to 
be used in managing black snake 

spitting cobra bites. 

[26] 

Olax viridis 
(Olacaceae) 

Leaves/ 
Methanol 

Extract 

Triterpenes, 
alkaloidal, and 

flavanoids 

The result suggests that oral 
admiration of O.viridis extract 
possesses anti-venin property. 

[27] 
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Syzygium 
Guineense 

(Myrtaceae) 
Leaves 

gallotannins, 
flavonoids, and 
ellagitannins. 

The results suggest that S.guinense 
extracts when orally administered 

possesses antivenin property. 
[28] 

Uvaria chamae 
(Annonaceae) 

Leave/ 
Methanol 

Extract 

Delta-cadinene and 
sesquiterpenes 

The study showed that U.chamae 
extract was effective in 

neutralizing the toxic effect of Naja 
nigricollis venom. 

[29] 

Diospyros 
mespiliformis 
(Ebanaceae) 

Stem 
Back/ Ethanolic 

Extract 

Tannins, Saponins 
Alkaloids, and 

Terpenoids 

Based on the result observed, it 
was established that 

D.Mespilifformis stem bark extract 
has anti snake venom activity 

[30] 

Hibiscus 
aethiopicus 
(Malvaceae) 

Whole 
Plant/ Water 

(H2O) Aqueous 
Extract 

Phenols 

The finding suggest that H. 
aethoepicus extract may contain 

are endogenous inhibitory venom 
induced hemorrhage. 

[30] 

Coix Lacrymajobi 
(Poaceae) 

Roots/ 
Petroleum Ether 
Ethanol Extracts 

Alkaloids, 
Carbohydrates, 

Flavonoids, 
Glycosides, 

triterpenoids, and 
Resins. 

Ethanoic extract of C.Lacrymajobi. 
Successfully inhibited D.Ruselli 
venom induced myonecrosis. 

[31] 

Sapindus 
saponaria 

(Sapindaceae) 

Whole 
Plant/ Crude 

Extracts 
 
 

B.sitosterol, 
glucoside, 

stigmasterol, 
flavanone, and 

polyamines 

Sapindus saponaria extracts and 
fractions presented anti-ophidian 

activity. 
[32] 

Mikania glomerata 
(Asteraceae) 

Leaves, 
Stem 
and 

Roots/ Boiled 
H2O Aqueous 

Coumarin,diterperpe
nes,lactones,sesquite

rpenes 

The extract of M.glomerata 
significantly inhibited the snake 

venom. 
[33] 

Cordia macleodii 
(Ehretiaceae) 

Bark/ Ethanol 
Extracts 

Cardiac 
glycosides,Alkaloids, 

triterpenes. 
 
 

The bark extracts of C.macleodii 
has significant activity against then 

N.naja venom. 
[34] 

Citrullus 
colocynthis schrad 

(Cucurbitaceae) 

Whole plant/ 
Methanol 
Extracts 

Carbohydrate,protei
n,tannins,saponins,p
henolics,flavanoids,gl
ucosides,steroids,cuc
urbitacins,saponarin. 

The presents study demonstrated 
that C.colocynthis has anti-

hemorrhagic potentials for hearing 
in N.naja larachiensis 

envenomation. 

[35] 

Alstonia venenata 
R.Br.(Apocynaceae

) 

Leaves, 
stems 

bark/ Ethanoic 
extracts 

Alkanoids, 
Flavanoids, 

Tannins, 
Proteins,Steroids,Am

ino acids, and 
triterpenoids 

The obtained result shows that the 
leaves and stem bark of A. 

venenata possess promising 
antisnake venom activity. 

 

[36] 
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Casearia sylvestris 
(salicaceae) 

Stems, 
Leaves/ Water 
Solvent (𝐻20) 

Aqueous 
Extracts 

Clorodane 
diterpenes casearins 
and casearvestrins 

The aqueous extract of C.sylvestris 
inhibits the enzymatic and toxic 

activities of various snake venoms 
and toxic PLA2S. 

[37] 

Tectona Grandis 
(Lamiaceae) 

Stem Bark/ 
Methanol, and  
Crude Extracts 

Saponins, Alkaloids, 
Tannins, Flavanoids 

glycosides, and 
phenols 

These findings justify the folkloric 
use of T.grandis in the treatment of 

snake bite. 
[38] 

Boswellia Delzielli 
(Burseraceae) 

Stem Bark/ 
Water solvent 
(𝐻20) Aqueos 

extracts 

Tannins, flavonoids, 
steroids, and 

saponins 

The result showed that the plant 
possessed anti-snake venom 

activity. 
[39] 

 

2. Discussion 

Snake venom causes a high rate of mortality in 

the world. Venoms are toxic saliva containing 

mixtures of bioactive compounds that consist of 

proteins, nucleotides, and inorganic ions. Plant 

extracts containing phenols, flavonoids, and 

tannins have reported anti-snake venom 

activity [25, 40]. 

Some phytoconstituents active against snake 

envenomation isolated from some of these 

plants include: wadelolactone from Eclipta 

prostate, melanin from Thea sinensis, D-

mannitol from Mimosa pudica, and 2-Hydroxy-

4-Methoxy Benzoic acid from Hemidesmus 

indicus [18, 20, 41]. However, computational 

studies have been employed to ascertain the 

efficacy of compounds including those from 

medicinal plants [42-47]. 

Based on the literature research carried out, 

medicinal plants are displayed in Figures 1-25 

and have anti-venom activity, as presented in 

Table 1. Some plant families were found to 

contain plants with anti-snake venom activity 

against snake envenomation; some of these 

families include: Fabaceae, Acanthaceae, 

Apocynaceae, Malvaceae, Euphorbiaceae, etc. 

This review shows a list of some plants from 

these families that have anti-venom activity [16, 

27, 38]. 

One of the key outcomes of the current 

investigation was that the phytochemicals 

present in medicinal plants potentiated the 

effects of snake venom antiserum in 

experimental animals and neutralized snake 

venom. The phytochemicals, alkaloids, 

flavonoids, tannins, steroids, coumarins, 

polyphenol, etc. from the medicinal plants 

extract of the twenty-nine medicinal plant were 

shown to potentiate the anti-serum activity in a 

manner similar to that was reported in [48-53]. 

This shows that protection by medicinal plants 

against snake venom will be of great value for 

snakebite victims, especially in rural regions. 

 
Figure 1. Leaves of Cassia hirsute 

 
Figure 2. Leaves of Costus afer 

 
Figure 3. Leaves of Asparagus 

racemosus 
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Figure 4. Leaves of Acalypha 

Fruticosa. 

 
Figure 5. Leaves of Salvia 

leucantha. 

 
Figure 6. Leaves of Securinega virosa. 

 
Figure 7. Leaves of Solanum 

dasyphyllum. 

 
Figure 8. Leaves of Vitex  negundo. 

 
Figure 9. Leaves of Emblica officinalis. 

 
Figure 10. Leaves of Moringa 

oleifera. 

 
Figure 11. Leaves of Acorus 

calamus. 

 
Figure 12. Leaves of Withania 

somnifera. 

 
Figure 13. Leaves of Clusia 

fluminensis. 

 
Figure 14. Leaves of Annona 

Senegalensis. 

 
Figure 15. Leaves of olax viridis. 
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Figure 16. Leaves of Syzygium 

guineense. 

 
Figure 17. Leaves of Uvaria 

chamae. 

 
Figure 18. Leaves of Diospyros 

mespiliformis. 

 
Figure 19. Leaves of Hibiscus 

aethiopicus. 

 
Figure 20. Leaves of Coix 

Lacrymajobi. 

 
Figure 21. Leaves of Sapindus 

saponaria. 

 
Figure 22. Leaves of Mikania 

glomerata. 

 
Figure 23. Leaves of Cordia 

macleodii. 

 
Figure 24. Leaves of Citrullus 

colocynthis. 

 
Figure 25. Leaves of Alstonia 

venenata. 

 
Figure 26. Leaves of Casearia 

sylvestris. 

 
Figure 27. Leaves of Tectona grandis. 
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3. Conclusion 

The medicinal plants have shown anti-snake 
venom activity with very small sides or more 
preferred side effects than the serum treatment 
and can be considered as a better alternative 
and option for effective treatment against 
snakebite. 

Acknowledgment  

The authors would like to express their 

gratitude to God almighty who gave the 

privilege to carry out this research. And also the 

professors for their support and 

encouragement throughout this research 

period, may God bless them. 

Orcid: 

Maryam Adamu 

https://orcid.org/0009-0005-1073-3333  

Ahmed Jibrin Uttu  

https://orcid.org/0000-0002-4089-5529  

Abduljelil Ajala 

https://orcid.org/0000-0002-9823-8847  

Rukayya Muhammed Obansa  

https://orcid.org/0000-0003-0977-2608  

Mark Madumelu 

https://orcid.org/0000-0002-1810-329X  

References 

[1] A.J. Uttu, M. Waziri, A. Dauda, K.M. Bida, A 
short review of medicinal plants extracts 
accompanied by potential antidepressant 
activity, Journal of Chemical Review, 2021, 3, 
307-319. [Crossref], [Google Scholar], 
[Publisher] 
[2] a) M. Madumelu, N.B. Iwuala, J.A. Uttu, 
Antimicrobial potentials and phytochemical 
investigation of stem bark methanolic extract 
and fractions of Milletia chrysophylla Dunn. 
FUDMA Journal of Sciences, 2022, 6, 222-225. 
[Crossref], [Google Scholar], [Publisher] b) F.I. 
Ahmadi, R. Fathollahi, D. Dastan, Phytochemical 

constituents and biological properties of 
Scutellaria condensata subsp. Pycnotricha, 
Journal of Applied Organometallic Chemistry, 
2022, 2, 119-128. [Crossref], [Google Scholar], 
[Publisher] 
[3] a) O.R.A. Iyun, A.J. Uttu, M.S. Sallau, H. 
Ibrahim, GC-MS analysis of methanol extract of 
Strychnos innocua (Delile) root bark, Advanced 
Journal of Chemistry-Section A, 2022, 5, 104-
117. [Crossref], [Google Scholar], [Publisher] b) 
M. mohammad, F. Mohammadkhani Orouji, 
Laboratory Study of Levamisole on Different 
Plants in Medicinal Care. Eurasian Journal of 
Science and Technology, 2023, 3, 29-38. 
[Crossref], [Publisher] 
[4] M.S. Sallau, A.J. Uttu, O.R.A. Iyun, H. Ibrahim, 
Strychnos innocua (Delile): Phytochemical and 
antimicrobial evaluations of its root bark 
extracts, Advanced Journal of Chemistry, Section 
B, 2022, 4, 17-28. [Crossref], [Google Scholar], 
[Publisher] 
[5] A.J. Uttu, M.S. Sallau, O.R.A. Iyun, H. Ibrahim, 
Recent advances in isolation and antimicrobial 
efficacy of selected Strychnos species: A mini 
review, Journal of Chemical Reviews, 2022, 4, 
15-24. [Crossref], [Google Scholar], [Publisher] 
[6] M.S. Sallau, A.J. Uttu, H. Ibrahim, A.Y. Idris, 
J.D. Habila, Isolation of a major antimicrobial 
compound from stem bark of Glossonema 
boveanum (Decne), British Biotechnology 
Journal, 2016, 16, 1-10. [Crossref], [Google 
Scholar], [Publisher] 
[7] A.J. Uttu, M. Waziri, Phytochemical and 
antimicrobial studies of root back extracts from 
Glossonema boveanum (Decne), African Journal 
of Pharmaceutical Research and Development, 
2017, 9, 112-118. [Google Scholar], [Publisher] 
[8] A.J. Uttu, M.S. Sallau, H. Ibrahim, M.B. 
Dambatta, A.Y. Idris, Phytochemical and 
antimicrobial screening of stem back extracts 
from Glossonema boveanum (Decne), Journal of 
Pharmacognosy and Phytochemistry; 2015, 4, 
86-88. [Google Scholar], [Publisher] 
[9] M.N. Hasan, N.K. Azam, M.N. Ahmed, A. 
Hirashima, A randomized ethnomedicinal 
survey of snakebite treatment in southwestern 
parts of Bangladesh, Journal of Traditional and 
Complementary Medicine, 2016 6, 337-342. 
[Crossref], [Google Scholar], [Publisher] 
[10] H. Ibrahim, A.J. Uttu, M.S. Sallau, O.R.A. 
Iyun, Gas chromatography–mass spectrometry 

https://orcid.org/0009-0005-1073-3333
https://orcid.org/0000-0002-4089-5529
https://orcid.org/0000-0002-9823-8847
https://orcid.org/0000-0003-0977-2608
https://orcid.org/0000-0002-1810-329X
https://doi.org/10.22034/jcr.2021.309104.1127
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+short+review+of+medicinal+plants+extracts+accompanied+by+potential+antidepressant+activity&btnG=
https://www.jchemrev.com/article_139710.html
https://doi.org/10.33003/fjs-2022-0603-984
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antimicrobial+potentials+and+phytochemical+investigation+of+stem+bark+methanolic+extract+and+fractions+of+Milletia+chrysophylla+Dunn&btnG=
https://fjs.fudutsinma.edu.ng/index.php/fjs/article/view/984
https://doi.org/10.22034/jaoc.2022.154719
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+Constituents+and+Biological+Properties+of+Scutellaria+Condensata+Subsp.+Pycnotricha&btnG=
https://jaoc.samipubco.com/article_154719.html
https://doi.org/10.22034/ajca.2022.322806.1295
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=GC-MS+Analysis+of+Methanol+Extract+of+Strychnos+innocua+%28Delile%29+Root+Bark&btnG=
https://www.ajchem-a.com/article_145927.html
https://doi.org/10.22034/ejst.2023.154030
https://ejst.samipubco.com/article_154030.html
https://doi.org/10.22034/ajcb.2022.323148.1104
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Strychnos+innocua+%28Delile%29%3A+Phytochemical+and+Antimicrobial+Evaluations+of+its+root+bark+extracts&btnG=
https://www.ajchem-b.com/article_145517.html
https://doi.org/10.22034/jcr.2022.314381.1129
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Recent+Advances+in+Isolation+and+Antimicrobial+Efficacy+of+Selected+Strychnos+Species%3A+A+Mini+Review&btnG=
https://www.jchemrev.com/article_141934.html
https://doi.org/10.9734/BBJ/2016/24436
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation+of+a+major+antimicrobial+compound+from+stem+bark+of+Glossonema+boveanum+%28Decne%29+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation+of+a+major+antimicrobial+compound+from+stem+bark+of+Glossonema+boveanum+%28Decne%29+&btnG=
https://journalbji.com/index.php/BJI/article/view/210
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+and+antimicrobial+studies+of+root+back+extracts+from+Glossonema+boveanum+%28Decne%29&btnG=
https://ajopred.com/phytochemical-and-antimicrobial-studies-of-root-bark-extracts-from-glossonema-boveanum-decne/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+and+antimicrobial+screening+of+stem+back+extracts+from+Glossonema+boveanum+%28Decne%29%2C+&btnG=
https://www.phytojournal.com/archives?year=2015&vol=4&issue=2&ArticleId=586
https://doi.org/10.1016/j.jtcme.2015.03.007
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+randomized+ethnomedicinal+survey+of+snakebite+treatment+in+southwestern+parts+of+Bangladesh&btnG=
https://www.sciencedirect.com/science/article/pii/S2225411015000462?via%3Dihub


 

 

2023, Volume 5, Issue 3 

 

Journal of Chemical Reviews 

 

350 

(GC–MS) analysis of ethyl acetate root bark 
extract of Strychnos innocua (Delile), Beni-Suef 
University Journal of Basic and Applied Sciences, 
2021, 10, 1-8. [Crossref], [Google Scholar], 
[Publisher] 
[11] C.R. Ferraz, A. Arif Arrahman, C. Xie, N.R. 
Casewell, R.J. Lewis, J. Kool, F.C. Cardoso, 
Multifunctional toxins in snake venoms and 
therapeutic implications: From pain to 
hemorrhage and necrosis, Frontiers in Ecology 
and Evolution, 2019, 7, 218. [Crossref], [Google 
Scholar], [Publisher] 
[12] A.J. Uttu, Z.B. Maimalari, M.M. Usman, 
Proximate composition, mineral content and 
antinutritional factors of leaves of Senna 
occidentalis (Linn), African Journal of 
Pharmaceutical Research and Development, 
2021, 13, 127-132. [Crossref], [Google Scholar] 
[13] WHO, Control of Neglected Tropical 
Diseases, 2023. [Google Scholar], [Publisher] 
[14] A.A.X. Adriao et al., Plant-derived toxin 
inhibitors as potential candidates to 
complement antivenom treatment in snakebite 
envenomations, Frontiers in Immunology, 2022, 
13, 842576. [Crossref], [Google Scholar], 
[Publisher] 
[15] S. Prashar, S. Swamy, M. Shalavadi, Anti-
snake venom activities of ethanol and aqueous 
extract of Cassia hirsute against indian cobra 
(Naja naja) venom induced toxicity, Science, 
Technology and Arts Research Journal, 2015, 4, 
65-71. [Crossref], [Google Scholar], [Publisher] 
[16]. V.O.G. Nwobodo, S. C.Udeli, I.J. 
Ezeonwundu, O.C. Ezeigwe, C.E. Oguozu, E.E. 
David, Effect of methanol leaf extract of Costus 
Afer on Rats injected with naja naja Nigricollis 
venom, IORS Journal of Pharmacy and 
Toxicology, 2020, 15, 13-21. [Crossref], [Google 
Scholar] 
[17]. A. Gomes, A. Saha, I. Chatterjee, A.K. 
Chakravarty, Viper and cobra venom 
neutralization by β-sitosterol and stigmasterol 
isolated from the root extract of Pluchea indica 
Less. (Asteraceae), Phytomedicine, 2007, 14, 
637-643. [Crossref], [Google Scholar], 
[Publisher] 
[18]. M. Ramaswany, S. Duraikannu, C. 
Solaimuthtu, Assessment of anti-snake venom 
effect of Acalypha fruticosa leaves against 
Indian saw scaled viper by using envenomed 
wisted albino rats, International Journal of 

Scientific Research in Biological Sciences, 2019, 
6, 31-40. [Crossref], [Google Scholar], 
[Publisher] 
[19]. S. Pullani, R. Rajendra, A.L. Probha, Invitro 
neutralization of Naja naja venom enzymes by 
using aqueous leaves extracts of Salvia 
leucantha cav., International Journal of Botany 
Studies, 2020, 6, 72-76. [Crossref], [Google 
Scholar], [Publisher] 
[20]. A.A. Ahamed, A. Abubakar, M.M. Garba, 
D.O. Yusuf, M. I.Jamiu, Antivenin studies of 
leaves extract of Securinega virosa from Zaria, 
northern Nigeria, Innoriginal International 
Journal of Sciences, 2018, 5, 29-35. [Crossref], 
[Google Scholar], [Publisher] 
[21]. A.R. Funmilola, G. Abubakar, Z. Hassan, 
Invitro Anti venom potential of Solanum 
dasyphyllum  Methanolic leaf and fruits extracts 
against Naja naja nigricollis venom, European 
Journal of Medicinal Plants, 2020, 31, 38-45. 
[Crossref], [Google Scholar], [Publisher] 
[22]. M.I. Alam, A. Gomes, Snake venom 
neutralization by Indian medicinal plants (Vitex 
negundo and Emblica officinalis) Root extracts, 
Journal of Ethanol Pharmacology, 2003, 86, 75-
80. [Crossref], [Google Scholar], [Publisher] 
[23]. A.O. Adeyi, S.B. Ajisebiola, E.O. Adeyi, C.G. 
Alimba, U.G. Okorie, Antivenom activity of 
Moringa Oleifera leaves against 
pathophysiological alterations,somatic 
mutation and biological activities of Naja naja 
nigricollis venom, Scientific African, 2020, 8, 1-
11. [Crossref], [Google Scholar], [Publisher] 
[24]. S. Meenatchinsundaram, M.K Sindhu, 
Invivo and invitro studies on neutralizing effect 
of Acorus calamus and Withania somnifera roots 
extract against Echis carinatus venom, Iranian 
Journal of Pharmacology and Therapeutics, 
2011, 10, 26-30. [Crossref], [Google Scholar], 
[Publisher] 
[25]. E.C. de oliveira, M.C. Anhaloti, T.F. 
Domingos, C.N. Faioli, E.F. Sanchef, S.R. de paiva, 
A. Fuly, Inhibitory effects of the Clusia 
fluminensis against biological activities of 
Bothrops jacaraca snake venom, Natural 
Products Communications, 2014, 9, 139-142. 
[Crossref], [Google Scholar], [Publisher] 
[26]. D.D. Musa, T.M. Anakaa, K.A. Bashir, 
Phytochemical analysis of crude extracts from 
Annona senegalensis and its anti-snake venom 
potential on albino rats, Fudma Journal of 

https://doi.org/10.1186/s43088-021-00156-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gas+chromatography%E2%80%93mass+spectrometry+%28GC%E2%80%93MS%29+analysis+of+ethyl+acetate+root+bark+extract+of+Strychnos+innocua+%28Delile%29&btnG=
https://bjbas.springeropen.com/articles/10.1186/s43088-021-00156-1
https://www.frontiersin.org/people/u/738849
https://www.frontiersin.org/people/u/713495
https://www.frontiersin.org/people/u/675675
https://www.frontiersin.org/people/u/582834
https://doi.org/10.3389/fevo.2019.00218
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Multifunctional+Toxins+in+Snake+Venoms+and+Therapeutic+Implications%3A+From+Pain+to+Hemorrhage+and+Necrosis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Multifunctional+Toxins+in+Snake+Venoms+and+Therapeutic+Implications%3A+From+Pain+to+Hemorrhage+and+Necrosis&btnG=
https://www.frontiersin.org/articles/10.3389/fevo.2019.00218/full
https://ajopred.com/wp-content/uploads/2022/03/AJOPRED-132-Aritcle-06.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Proximate+composition%2C+mineral+content+and+antinutritional+factors+of+leaves+of+Senna+occidentalis+%28Linn%29.+&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=WHO.+%282023%29.+Control+of+Neglected+Tropical+Diseases&btnG=
https://www.who.int/teams/control-of-neglected-tropical-diseases/snakebite-envenoming/treatment
https://doi.org/10.3389/fimmu.2022.842576
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plant-Derived+Toxin+Inhibitors+as+Potential+Candidates+to+Complement+Antivenom+Treatment+in+Snakebite+Envenomations&btnG=
https://www.frontiersin.org/articles/10.3389/fimmu.2022.842576/full
https://doi.org/10.4314/star.v4i4.9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anti-snake+venom+activities+of+ethanol+and+aqueous+extract+of+Cassia+hirsute+against+indian+cobra+%28Naja+naja%29+venom+induced+toxicity&btnG=
https://www.ajol.info/index.php/star/article/view/145819
https://www.iosrjournals.org/iosr-jpbs/papers/Vol15-issue6/Series-1/B1506011321.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+methanol+leaf+extract+of++Costus+Afer+on+Rats+injected+with+naja+naja+Nigricollis+venom&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Effect+of+methanol+leaf+extract+of++Costus+Afer+on+Rats+injected+with+naja+naja+Nigricollis+venom&btnG=
https://doi.org/10.1016/j.phymed.2006.12.020
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Viper+and+cobra+venom+neutralization+by+%CE%B2-sitosterol+and+stigmasterol+isolated+from+the+root+extract+of+Pluchea+indica+Less.+%28Asteraceae%29&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0944711306002406
https://doi.org/10.26438/ijsrbs/v6i3.3140
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Assessment+of+anti-snake+venom+effect+of+Acalypha+fruticosa+leaves+against+Indian+saw+scaled+viper+by+using+envenomed+wisted+albino+rats&btnG=
https://www.isroset.org/journal/IJSRBS/full_paper_view.php?paper_id=1366
https://www.researchgate.net/profile/Suresh-Pullani/publication/348338849_In_vitro_neutralization_of_Naja_naja_venom_enzymes_by_using_aqueous_leaves_extraction_of_Salvia_leucantha_Cav/links/600aff47299bf14088b236df/In-vitro-neutralization-of-Naja-naja-venom-enzymes-by-using-aqueous-leaves-extraction-of-Salvia-leucantha-Cav.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Invitro+neutralization+of+Naja+naja+venom+enzymes+by+using+aqueous+leaves+extracts+of+Salvia+leucantha+cav.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Invitro+neutralization+of+Naja+naja+venom+enzymes+by+using+aqueous+leaves+extracts+of+Salvia+leucantha+cav.&btnG=
https://www.academia.edu/45082941/In_vitro_neutralization_of_Naja_naja_venom_enzymes_by_using_aqueous_leaves_extraction_of_Salvia_leucantha_Cav
https://www.innoriginal.com/index.php/iijs/article/view/212/pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antivenin+studies+of+leaves+extract+of+Securinega+virosa+from+Zaria%2C+northern+Nigeria%2C&btnG=
https://www.innoriginal.com/index.php/iijs/article/view/212
https://doi.org/10.9734/ejmp/2020/v31i930269
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Invitro+Anti+venom+potential+of+Solanum+dasyphyllum++Methanolic+leaf+and+fruits+extracts+against+Naja+naja+nigricollis+venom&btnG=
http://eprints.southasianlibrary.com/id/eprint/252/
https://doi.org/10.1016/S0378-8741(03)00049-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Snake+venom+neutralization+by+Indian+medicinal+plants+%28Vitex+negundo+and+Emblica+officinalis%29+Root+extracts&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0378874103000497
https://doi.org/10.1016/j.sciaf.2020.e00356
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antivenom+activity+of+Moringa+Oleifera+leaves+against+pathophysiological+alterations%2Csomatic+mutation+and+biological+activities+of+Naja+naja+nigricollis+venom&btnG=
https://www.sciencedirect.com/science/article/pii/S2468227620300946
https://www.sid.ir/EN/VEWSSID/J_pdf/101020110106.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Invivo+and+invitro+studies+on+neutralizing+effect+of+Acorus+calamus+and+Withania+somnifera+roots+extract+against+Echis+carinatus+venom&btnG=
https://ijpt.iums.ac.ir/article-1-218-en.html
https://doi.org/10.1177/1934578X1400900108
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Inhibitory+effects+of+the+Clusia+fluminensis+against+biological+activities+of+Bothrops+jacaraca+snake+venom&btnG=
https://journals.sagepub.com/doi/abs/10.1177/1934578X1400900108


 

 

2023, Volume 5, Issue 3 

 

Journal of Chemical Reviews 

 

 
351 

 

Sciences, 2017, 1, 139-142. [Crossref], [Google 
Scholar], [Publisher] 
[27]. O. James, E.U. Godwin, O.D. Agali, 
Antivenom studies of Olax viridis and Syzygium 
guineense extracts, American Journal of 
Pharmacology and Toxicology, 2013, 8, 41-50. 
[Crossref], [Google Scholar], [Publisher] 
[28]. O. James, E.U. Godwin, I.G Otim, Uvaria 
chamae (Annonaceae) plant extracts neutralizes 
some biological effects of Naja Nigricollis snake 
venom in rats, British Journal of Pharmacology 
and Toxicology, 2013, 4, 41-50. [Crossref], 
[Google Scholar], [Publisher] 
[29]. I. Sani, A. Abdulhamid, F. Bello, A. 
Suleiman, H. Aminu, Anti snake venom effects of 
Diospyros mespiliforms stems bark extracts on 
Naja nigricollis venom in albino rats, Singapore 
Journals of Scientific Research, 2020, 10, 438-
444. [Crossref], [Google Scholar], [Publisher] 
[30]. S.S. Hassan, A.A. Al-jabri, T.A. Sallam, M.S. 
Al-Balushi, R.A.A. Mothana, Antisnake venom 
activity of Hibiscus aethiopicus L.against Echis 
occellattus and Naja n. nigricollis, Journal of 
Toxicology, 2010, 20, 1-8. [Crossref], [Google 
Scholar], [Publisher] 
[31]. K.S. Rajesh, B.K. Ishwara, C.R. Vaman, 
Preliminary phytochemical investigation and 
antivenom activities of Coix lacrymajobi roots 
extract against Daboia Rusellii venom induced 
myonecrosis. Asian Journals of Pharmaceutical 
and Clinic Research, 2016, 9, 319-321. 
[Crossref], [Publisher] 
[32]. M.L. Da silva, S. Marcussi, R.S. Fernandes, 
P.S. Paulo, A.H. Januario, S.F. Franca, S.L. Da 
silva, A.M. S, Antisnake activities of extracts and 
fractions from Callus culture of Sapindus 
saponaria, Pharmaceutical Biology, 2012, 50, 
366-375. [Crossref], [Google Scholar], 
[Publisher] 
[33]. V.A. Maiorano, S. Marcussi, M.A. F. Daher, 
C.Z. Oliveira, Antiophidian properties of the 
aqueous extracts of Mikania glomerata, Journal 
of Ethnopharmacology, 2005, 102, 449-454. 
[Crossref], [Google Scholar], [Publisher] 
[34]. P. Soni, S.H. Bodakhe, Antivenom potential 
of ethanolic extracts of Cordia macleodi bark 
against naja, Asian Pacific Journal of Tropical 
Biomedicine, 2014, 4, 449-370. [Crossref], 
[Google Scholar], [Publisher] 
[35]. M. Asad, M.T. Razi, G. Murtaza, S. Azhar, S. 
A. Khan, Q. Saqib, I. Hussain, Antihaemorrhagic 

potential of Citrullus colocythis schrad 
(cucurbitaceae) against Naja Naja karachinensis 
(Black Pakistan cobra venom), Journal of 
Medical Plants Research, 2021, 6, 3455-3458. 
[Crossref], [Google Scholar], [Publisher] 
[36]. S. Vankatesh, S.S. Sreelakshmi, Anti-snake 
venom activity of the leaves and stem bark 
extract of Alstonia venenata R.br by in-vitro and 
in-vivo methods in Swiss albino mice, EAS 
Journal of Pharmacy and Pharmacology, 2019, 
1, 13-19. [Crossref], [Google Scholar], 
[Publisher] 
[37]. M.H. Borges, A.M. Soares, V.M. Rodrigues, 
Effects of aqueous extract of Casearia sylvestris 
(flacourtiaceae) on actions of snake and bee 
venoms and on activities of phospholipases, 
Comparative Biochemistry and Physiology, 
2000, 127, 21-30. [Crossref], [Google Scholar], 
[Publisher] 
[38]. A. Gbolade, O. Adedokum, O. Ume, J.K. 
Onyechege, C. Mkpara, Anti-snake venom anti-
arthritics and cytotoxic activities of Tectona 
grandis L.F. Stem bark (Lamiaceae), Ethiopian 
Pharmaceutical Journal, 2009, 35, 87-94. 
[Crossref], [Google Scholar], [Publisher] 
[39]. L.J. Goje, A. Aisami, F.U. Maigari, P.E. 
Ghamba, I. Shuaibu, A.D.T. Goji, Anti-snake 
venom effects of the aqueous extracts of 
Boswellia delzielli stem bark on the parameters 
of hepatic functions and energy metabolism of 
naja nigricollis (spitting cobra) envenomed 
albino rats, Research Journal of Chemical and 
Environmental Science, 2013, 1, 61-68. 
[Crossref], [Google Scholar], [Publisher] 
[40] A.L. Oliveira, M.F. Viegas, S.L. da Silva, A.M. 
Soares, M.J. Ramos, P.A. Fernandes, The 
chemistry of snake venom and its medicinal 
potential, Nature Reviews Chemistry, 2022, 6, 
451-469. [Crossref], [Google Scholar], 
[Publisher] 
[41] A. Gomes, R. Das, S. Sarkhel, R. Mishra, S. 
Mukherjee, S. Bhattacharya, A. Gomes, Herbs 
and herbal constituents active against snake 
bite, Indian Journal of Experimental Biology, 
2010, 48, 865-878. [Crossref], [Google Scholar], 
[Publisher] 
[42] a) A.J. Uttu, M.S. Sallau, O.R.A. Iyun, H. 
Ibrahim, Coumarin and fatty alcohol from root 
bark of Strychnos innocua (delile): isolation, 
characterization and in silico molecular docking 
studies, Bulletin of the National Research Centre,

https://fjs.fudutsinma.edu.ng/index.php/fjs/article/view/1236/906
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+analysis+of+crude+extracts+from+Annona+senegalensis+and+its+anti-snake+venom+potential+on+albino+rats&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+analysis+of+crude+extracts+from+Annona+senegalensis+and+its+anti-snake+venom+potential+on+albino+rats&btnG=
https://fjs.fudutsinma.edu.ng/index.php/fjs/article/view/1236
https://doi.org/10.3844/ajptsp.2013.1.8
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=O.+James%2C+E.+U.+Godwin%2C+O.+D.+Agali%2C+Antivenom+studies+of+Olax+viridis+and+Syzygium+guineense+extracts%2C+American+Journal+of+Pharmacology+and+Toxicology%2C+2013%2C+8%2C+41-50.+&btnG=
https://thescipub.com/abstract/ajptsp.2013.1.8
http://dx.doi.org/10.19026/bjpt.4.5376
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Uvaria+chamae+%28Annonaceae%29+plant+extracts+neutralizes+some+biological+effects+of+Naja+Nigricollis+snake+venom+in+rats&btnG=
https://maxwellsci.com/jp/mspabstract.php?jid=BJPT&doi=bjpt.4.5376
https://doi.org/10.3923/sjsres.2020.438.444
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anti+snake+venom+effects+of+Diospyros+mespiliforms+stems+bark+extracts+on+Naja+nigricollis+venom+in+albino+rats&btnG=
https://scialert.net/abstract/?doi=sjsres.2020.438.444
https://doi.org/10.1155/2010/837864
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antisnake+venom+activity+of+Hibiscus+aethiopicus+L.against+Echis+occellattus+and+Naja+n.+nigricollis&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antisnake+venom+activity+of+Hibiscus+aethiopicus+L.against+Echis+occellattus+and+Naja+n.+nigricollis&btnG=
https://www.hindawi.com/journals/jt/2010/837864/
https://journals.innovareacademics.in/index.php/ajpcr/article/view/9165/3759
https://journals.innovareacademics.in/index.php/ajpcr/article/view/9165
https://doi.org/10.3109/13880209.2011.608072
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antisnake+activities+of+extracts+and+fractions+from+Callus+culture+of+Sapindus+saponaria&btnG=
https://www.tandfonline.com/doi/full/10.3109/13880209.2011.608072
https://doi.org/10.1016/j.jep.2005.06.039
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antiophidian+properties+of+the+aqueous+extracts+of+Mikania+glomerata&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0378874105004150
https://doi.org/10.12980/APJTB.4.2014C1048
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antivenom+potential+of+ethanolic+extracts+of+Cordia+macleodi+bark+against+naja&btnG=
https://www.sciencedirect.com/science/article/pii/S2221169115303099
https://doi.org/10.5897/JMPR12.048
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Antihaemorrhagic+potential+of+Citrullus+colocythis+schrad+%28cucurbitaceae%29+against+Naja+Naja+karachinensis+%28Black+Pakistan+cobra+venom&btnG=
https://academicjournals.org/journal/JMPR/article-abstract/D4E4B5917465
10.36349/easjpp.2019.v01i06.005
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anti-snake+venom+activity+of+the+leaves+and+stem+bark+extract+of+Alstonia+venenata+R.br+by+in-vitro+and+in-vivo+methods+in+Swiss+albino+mice&btnG=
https://www.easpublisher.com/journal-details/easjpp/16/103
https://doi.org/10.1016/S0305-0491(00)00237-6
https://scholar.google.com/scholar?q=Effects+of+aqueous+extract+of+Casearia+sylvestris+(flacourtiaceae)+on+actions+of+snake+and+bee+venoms+and+on+activities+of+phospholipases&hl=en&as_sdt=0,5
https://www.sciencedirect.com/science/article/abs/pii/S0305049100002376
https://doi.org/10.4314/epj.v35i2.2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anti-snake+venom+Anti-Arthritics+and+Cytotoxic+Activities+of+Tectona+grandis+L.F.+Stem+bark+%28Lamiaceae%29%2C&btnG=
https://www.ajol.info/index.php/epj/article/view/201225
https://www.researchgate.net/profile/Shuaibu-Isa/publication/318721446_The_Anti_Snake_Venom_Effects_of_the_Aqueous_Extracts_of_Boswellia_delzielli_Stem_Bark_on_the_Parameters_of_Hepatic_Functions_and_Energy_Metabolism_of_Naja_nigricollis_Spitting_Cobra_Envenomed_Albino_R/links/598286800f7e9b9ebaab1c1e/The-Anti-Snake-Venom-Effects-of-the-Aqueous-Extracts-of-Boswellia-delzielli-Stem-Bark-on-the-Parameters-of-Hepatic-Functions-and-Energy-Metabolism-of-Naja-nigricollis-Spitting-Cobra-Envenomed-Albino-R.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Anti-snake+venom+effects+of+the+aqueous+extracts+of+Boswellia+delzielli+stem+bark+on+the+parameters+of+hepatic+functions+and+energy+metabolism+of+naja+nigricollis+%28spitting+cobra%29+envenomed+albino+rat.&btnG=
https://www.semanticscholar.org/paper/The-Anti-Snake-Venom-Effects-of-the-Aqueous-of-Stem-Aisami-Shuaibu/0223e9a3c25f6d98ee5ca904a482a4d73443b620
https://doi.org/10.1038/s41570-022-00393-7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+chemistry+of+snake+venom+and+its+medicinal+potential.&btnG=
https://www.nature.com/articles/s41570-022-00393-7
https://nopr.niscpr.res.in/bitstream/123456789/10091/1/IJEB%2048%289%29%20865-878.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Herbs+and+herbal+constituents+active+against+snake+bite&btnG=
https://nopr.niscpr.res.in/handle/123456789/10091


 

 

2023, Volume 5, Issue 3 

 

Journal of Chemical Reviews 

 

352 

 2022, 46, 1-12. [Crossref], [Google Scholar], 
[Publisher] b) M. Asif, I. Mohd, Prospects of 
medicinal plants derived nutraceuticals: A re-
emerging new era of medicine and health aid, 
Progress in Chemical and Biochemical Research, 
2019, 2, 150-169. [Crossref], [Google Scholar], 
[Publisher] 
[43] I.E. Emmanuel, A.J. Uttu, A. Oluwaseye, S. 
Hassan, A. Ajala, A semi-empirical based QSAR 
study of indole 𝜷-diketo acid, diketo acid and 
carboxamide derivatives as potent HIV-1 agent 
using quantum chemical descriptors, IOSR 
Journal of Applied Chemistry, 2015, 8, 12-20. 
[Crossref], [Google Scholar], [Publisher] 
[44] A.J. Uttu, M.S. Sallau, H. Ibrahim, O.R.A. 
Iyun, In silico modelling and NMR 
characterization of some steroids from 
Strychnos innocua (Delile) root bark as 
potential antifungal agents, Steroids, 2023, 194, 
109222. [Crossref], [Google Scholar], 
[Publisher] 
[45] A. Ajala, A. Uzairu, S.O. Idris, A.J. Uttu, 
Theoretical investigation of correlations 
between molecular and electronic structure and 
antifungal activity in coumarin derivatives: 
Combining QSAR and DFT studies, Journal of 
Advances in Medical and Pharmaceutical 
Sciences, 2018, 16, 1-18. [Crossref], [Google 
Scholar], [Publisher] 
[46] a) A.J. Uttu, M.S. Sallau, O.R.A. Iyun, H. 
Ibrahim, Isolation, characterization and in silico 
molecular docking studies of two terpenoids 
from Strychnos innocua (Delile) root bark for 
antibacterial properties, Advanced Journal of 
Chemistry-Section A, 2022, 5, 241-252. 
[Crossref], [Google Scholar], [Publisher] b) B. 
Saparbayuly, A. Maratkyzy, M. Akhiyatkyzy, S. 
Kanatovna, D. Makhambetovich, S. 
Kadyrgaliyevna, Three little-known medicinal 
plants growing in the state national natural 
park "Tarbagatai" (Republic of Kazakhstan): 
Their ethnobotany, phytochemistry, and 
pharmacology, Journal of Medicinal and 
Chemical Sciences, 2023, 6, 112-120. [Crossref], 
[Publisher] 

[47] A.J. Uttu, M.S. Sallau, H. Ibrahim, O.R.A. 
Iyun, Isolation, characterization, and docking 
studies of campesterol and β-sitosterol from 
Strychnos innocua (Delile) root bark, Journal of 
Taibah University Medical Sciences, 2022, 18, 
566-578. [Crossref], [Google Scholar], 
[Publisher] 
[48] I. Chatterjee, A.K. Chakravarty, A. Gomes, 
Daboia russellii and Naja Kaouthia venom 
neutralization by lupeol acetate isolated from 
the root extract of Indian Sarsaparilla 
Hemidesmus indicus R.Br., Journal of 
Ethnopharmacology, 2006, 106, 38-43. 
[Crossref], [Google Scholar], [Publisher] 
[49] M.I. Alam, A. Gomes, Adjuvant effects of 
antiserum action potentiation by a (herbal) 
compound 2-hydroxy-4-methoxy benzoic acid 
isolated from root extract of the Indian 
Medicinal Plant ‘‘Sarsaparilla’’ (Hemidesmus 
inducus), Toxicon, 1998, 36, 1423-1431. 
[Crossref], [Google Scholar], [Publisher] 
[50] P. Korde, S. Ghotekar, T. Pagar, S. 
Pansambal, R. Oza, D. Mane, Plant extract 
assisted eco-benevolent synthesis of selenium 
nanoparticles- A review on plant parts involved, 
characterization and their recent applications, 
Journal of Chemical Reviews, 2020, 2, 157-168. 
[Crossref], [Google Scholar], [Publisher] 
[51] T. Pagar, S. Ghotekar, S. Pansambal, R. Oza, 
B.P. Marasini, Facile plant extract mediated eco-
benevolent synthesis and recent applications of 
CaO-NPs: A state-of-the-art review, Journal of 
Chemical Reviews, 2020, 2, 201-210. [Crossref], 
[Google Scholar], [Publisher] 
[52] Z. Hosseinzadeh, A. Ramazani, N. Razzaghi-
Asl, Plants of the genus heracleum as a source 
of coumarin and furanocoumarin, Journal of 
Chemical Reviews, 2019, 1, 78-98. [Crossref], 
[Google Scholar], [Publisher] 
[53] F.I. Ahmadi, R. Fathollahi, D. Dastan, 
Phytochemical constituents and biological 
properties of scutellaria condensata subsp. 
pycnotricha, Journal of Applied Organometallic 
Chemistry, 2022, 2, 119-128. [Crossref], [Google 
Scholar], [Publisher] 

 

Copyright © 2023 by SPC (Sami Publishing Company) + is an open access article distributed under 

the Creative Commons Attribution License(CC BY)  license  

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and 

reproduction in any medium, provided the original work is properly cited. 

https://doi.org/10.1186/s42269-022-00862-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Coumarin+and+fatty+alcohol+from+root+bark+of+Strychnos+innocua+%28delile%29%3A+isolation%2C+characterization+and+in+silico+molecular+docking+studies&btnG=
https://link.springer.com/article/10.1186/s42269-022-00862-5
https://dorl.net/dor/20.1001.1.26767090.2019.2.4.1.4
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prospects+of+Medicinal+Plants+Derived+Nutraceuticals%3A+A+Re-emerging+New+Era+of+Medicine+and+Health+Aid&btnG=
https://www.pcbiochemres.com/article_93755.html
https://www.researchgate.net/profile/Adedirin-Oluwaseye/publication/308153849_A_Semi-empirical_based_QSAR_study_of_indolei_i14-Diketo_acid_Diketo_acid_and_Carboxamide_Derivativesas_potent_HIV-1_agent_Using_Quantum_Chemical_descriptors/links/57db6c7708ae5292a376aae1/A-Semi-empirical-based-QSAR-study-of-indolei-i14-Diketo-acid-Diketo-acid-and-Carboxamide-Derivativesas-potent-HIV-1-agent-Using-Quantum-Chemical-descriptors.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=A+semi-empirical+based+QSAR+study+of+indole%F0%9D%9C%B7-+diketo+acid%2C+diketo+acid+and+carboxamide+derivatives+as+potent+HIV-1+agent+using+quantum+chemical+descriptors&btnG=
https://pt.slideshare.net/iosrjce/a-semiempirical-based-qsar-study-of-indole-diketo-acid-diketo-acid-and-carboxamide-derivativesas-potent-hiv1-agent-using-quantum-chemical-descriptors?next_slideshow=55812311
https://doi.org/10.1016/j.steroids.2023.109222
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=In+silico+modelling+and+NMR+Characterization+of+some+steroids+from+Strychnos+innocua+%28Delile%29+root+bark+as+potential+antifungal+agents&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0039128X23000508
https://doi.org/10.9734/JAMPS/2018/22801
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Theoretical+investigation+of+correlations+between+molecular+and+electronic+structure+and+antifungal+activity+in+coumarin+derivatives%3A+Combining+QSAR+and+DFT+studies&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Theoretical+investigation+of+correlations+between+molecular+and+electronic+structure+and+antifungal+activity+in+coumarin+derivatives%3A+Combining+QSAR+and+DFT+studies&btnG=
http://europeanrepository.uk/id/eprint/2055/
https://doi.org/10.22034/ajca.2022.344451.1315
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation%2C+characterization+and+in+silico+molecular+docking+studies+of+two+terpenoids+from+Strychnos+innocua+%28Delile%29+root+bark+for+antibacterial+properties&btnG=
https://www.ajchem-a.com/article_152800.html
https://doi.org/10.26655/JMCHEMSCI.2023.1.14
https://www.jmchemsci.com/article_154599.html
https://doi.org/10.1016/j.jtumed.2022.12.003
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Isolation%2C+characterization%2C+and+docking+studies+of+campesterol+and+%CE%B2-sitosterol+from+Strychnos+innocua+%28Delile%29+root+bark&btnG=
https://www.sciencedirect.com/science/article/pii/S1658361222002207
https://doi.org/10.1016/j.jep.2005.11.031
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Daboia+russellii+and+Naja+Kaouthia+venom+neutralization+by+lupeol+acetate+isolated+from+the+root+extract+of+Indian+Sarsaparilla+Hemidesmus+indicus+R.+Br&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0378874105008275
https://doi.org/10.1016/S0041-0101(98)00076-2
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Adjuvant+effects+of+antiserum+action+potentiation+by+a+%28herbal%29+compound+2-hydroxy-4-methoxy+benzoic+acid+isolated+from+root+extract+of+the+Indian+Medicinal+Plant+%E2%80%98%E2%80%98Sarsaparilla%E2%80%99%E2%80%99&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0041010198000762
https://doi.org/10.22034/jcr.2020.106601
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plant+Extract+Assisted+Eco-benevolent+Synthesis+of+Selenium+Nanoparticles-+A+Review+on+Plant+Parts+Involved%2C+Characterization+and+Their+Recent+Applications&btnG=
https://www.jchemrev.com/article_106601.html
https://doi.org/10.22034/jcr.2020.107355
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Facile+Plant+Extract+Mediated+Eco-Benevolent+Synthesis+and+Recent+Applications+of+CaO-NPs%3A+A+State-of-the-art+Review&btnG=
https://www.jchemrev.com/article_107355.html
10.33945/SAMI/JCR.2019.1.7898
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Plants+of+the+Genus+Heracleum+as+a+Source+of+Coumarin+and+Furanocoumarin&btnG=
https://www.jchemrev.com/article_82996.html
https://doi.org/10.22034/jaoc.2022.154719
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+Constituents+and+Biological+Properties+of+Scutellaria+Condensata+Subsp.+Pycnotricha&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Phytochemical+Constituents+and+Biological+Properties+of+Scutellaria+Condensata+Subsp.+Pycnotricha&btnG=
https://jaoc.samipubco.com/article_154719.html
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

