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Abstract 

Mosquitoes are small irritating creatures that makes nuisance, their bites give itchy sensation, bumps and not only that but 

most importantly it transmit several vector borne diseases such as Malaria, Dengue, Chikungunya, Japanese encephalitis, 

filariasis etc. The mosquito vector control programme continues to rely on chemical insecticides, which causes resistance in 

vector species. Alternative methods based on phytochemical sources could be used to eliminate the Malaria, dengue, 

Chikungunya, and Zika virus vectors. In the present study we extracted Phlogacanthus thyrsiformisleaf and flower and the leaf 

of Clerodendrum glandulosum Coleb. with various solvents viz. petroleum ether, chloroform, ethyl-acetate and methanol 

against the 4th instar larvae of three species of mosquito, Anopheles stephensi, Aedes aegypti and Culex quinquefasciatus. All 

the extracts at concentration of 25, 50, 100, 200 and 300 ppm caused varied level of mortality after 24 h of post treatment.  

Among the extracts methanol Phlogacanthus thyrsiformis flower extract showed the highest larvicidal activity with LC50 and 

LC90= 36.157, 143.995 ppm for Anopheles stephensi; 55.088, 199.27 ppm for Aedes aegypti; 69.313, 267.125 ppm for Culex 

quinquefasciatus. The current study discovered that Phlogacanthus thyrsiformis methanol flower extract has remarkable 

larvicidal efficacy against medically important vector mosquitoes, making this plant product promising as an alternative to 

chemical insecticide in mosquito control programmes. 
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Introduction 

Mosquitoes are small and thoroughly studied insects 

globally. In tropical and sub-tropical region they are the 

causative agents for several mosquito-borne diseases such as 

Malaria, Dengue, Filariasis, Japanese encephalitis, Yellow 

fever, and newly Zika virus etc. [1]. Every year, 

approximately 500 million cases and 2.7 million deaths are 

reported as a result of mosquito-borne diseases [2]. 

Lymphatic filariasis is transmited by the vector mosquito, 

Culex quinquefasciatus. The current global baseline of 

lymphatic filariasis patients is estimated to be more than 15 

million people with lymphoedema and 25 million men with 

hydrocele. These chronic disease manifestations affect at 

least 36 million people [3]. Dengue fever is a vector-borne 

viral disease transmitted to humans by female Aedes 

mosquitoes. It is one of the world's most common diseases. 

Every year, nearly 390 million dengue viral infections 

occur, with 96 million developing clinical symptoms of 

varying condition of severe illness [4]. Infected female 

Anopheles stephensi bites transmit malaria disease to the 

people. There were an estimated 229 million malaria cases 

and 409000 malaria deaths in 2019 globally. Malaria affects 

children under the age of five the most, accounting for 67 

percent (274 000) of all malaria deaths worldwide in 2019 
[5]. One of the most effective ways of reducing these serious 

illnesses is to target the vectors and prevent disease 

transmission using synthetic insecticides. However, the use 

of synthetic chemical insecticides resulted in environmental 

pollution and the development of physiological resistance in 

mosquitoes [6]. As a result, alternative, more effective, cost- 

effective, and environmentally friendly mosquito vector 

control agents, such as active ingredients of botanical 

source, must be sought. Phlogacanthus thyrsiformis and 

Clerodendrum glandulosum Coleb. are well known having a 

medically important bioactive compound as reported by the 

previous studies. Therefore, the current study was aimed to 

investigate the potential of Phlogacanthus thyrsiformis and 

Clerodendrum glandulosum Coleb. against three important 

species of mosquito vector larvae, Anopheles stephensi, 

Aedes aegypti and Culex quinquefasciatus. 

Phlogacanthus thyrsiformis is an evergreen shrub in the 

Acanthaceae family. It grows in Northeast India, including 

Assam, Manipur, and Meghalaya, as well as parts of Bihar, 

North Bengal, the upper Gangetic plain, and bordering 

countries such as Bangladesh and Bhutan [7, 8]. Flowers have 

an antidote activity on pox and can help prevent skin 

diseases such as scabies and sores. In many communities, 

the flowers are eaten as vegetables. It also has antimicrobial 

properties and has been shown to be antibacterial, 

antifungal, anti-diabetic, anti-inflammatory, anti-cancerous, 

hypolipidaemic,   and   hepatoprotective   [9].    In 

Meghalaya, the Jaintia tribe uses this plant because they 

believed it had historically significant antihyperglycemic, 

hypolipidemic, and hepatoprotective activity [10, 11, 12]. 

Anupam Kumar et al., (2017) investigated the 

phytochemical constituents of Phlogacanthus thyrsiformis 
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leaf extracts, their antibacterial activity, and the cell 

cytotoxicity of silver nanoparticles derived from HeLa cells 
[13]. 

Clerodendrum glandulosum Coleb. belongs to the plant 

kingdom's Verbenaceae (Lamiaceae) family and It is a herb 

native to the North Eastern States of India [14]. The Apatani 

and Nyishi tribes of North-East India use CG leaves as a 

hypertension treatment [15, 16]. Jadeja R N et al., (2011) 

reported that Clerodendrum glandulosum extract has strong 

hepatoprotective activity against CCl4-induced hepatic 

damage but has no toxic side effects [14]. Laboratory 

study has shown that Clerodendrum glandulosum leaf 

extract has antioxidant, lipid-lowering, and antihypertensive 

(personal communication) properties [17, 18]. 

 

Materials and Methods 

Collection and preparation of crude extracts 

Fresh matured different parts of Phlogacanthus thyrsiformis 

and Clerodendrum gandulosum Coleb. were collected from 

in and around the Bajengdoba, North Garo Hills 

(25°51'25.9"N 90°28'35.6"E), Meghalaya, India. Plants 

leaves and flowers were washed with tap water, shade dried 

and grounded into fine powder using electronic blender. The 

fine powder of different parts of each plant has extracted 

with various solvents viz., petroleum ether, chloroform, 

ethyl-acetate and methanol using soxhlet apparatus. All the 

extracts like Phlogacanthus thyrsiformis petroleum ether 

leaf extract (PTPLE), Phlogacanthus thyrsiformis 

chloroform leaf extract(PTCLE), Phlogacanthus thyrsiflorus 

ethyl-acetate leaf extract(PTELE), Phlogacanthus 

thyrsiformis methanol leaf extract(PTMLE), Phlogacanthus 

thyrsiformis petroleum ether flower extract(PTPFE), 

Phlogacanthus thyrsiformis chloroform flower leaf 

extract(PTCFE), Phlogacanthus thyrsiformis ethyl-acetate 

flower extract(PTEFE), Phlogacanthus thyrsiformis 

methanol flower extract(PTMFE), Clerodendrum 

glandulosum petroleum ether leaf extract(CGPLE), 

Clerodendrum glandulosum chloroform leaf 

extract(CGCLE), Clerodendrum glandulosum ethyl-acetate 

leaf extract (CGELE), Clerodendrum glandulosum 

methanol leaf extract (CGMLE) and were kept at -4°C in 

refrigerator for further work. 

 

Rearing of test organism 

The test mosquito larvae of each species were collected 

from in and around Annamalai Nagar and reared in 

laboratory, Division of Vector Biology and Phytochemistry, 

Department of Zoology, Annamalai University, Annamalai 

Nagar. Larvae were feed (1ml per larva) with dog biscuits 

and yeast at 3:1 ratio. 10% sucrose solutions were provided 

to the adult mosquitoes and for female 1-week old chick 

were kept for blood meal (Govindarajan M et al.,2012) [19]. 

Test mosquitoes were kept at 28±2°C, 70-85% relative 

humidity, with 14 h light and 10 h dark photo period. 

 

Bioassay test 

Larvicidal activity 

Larvidal test were carried out using WHO, (2005) standard 

protocol. Different concentrations(25, 50, 100, 200 and300 

ppm) of each extracts were prepared by adding appropriate 

dilution of plant extracts into disposable cup containing 100 

ml of distilled water. 20 fourth instar larvae were introduced 

into the prepared concentration in the disposable cup and 5 

replicates were made for each concentration. After 24 hour 

post treatment all the deaths larvae were counted and 

calculated the percentage mortality following the formula 

given below: 

 

 
Statistical analysis 

From five replicates the percentage mortality and standard 

error were calculated. All the data were subjected to probit 

analysis for calculating the LC50, LC90 at 95% fiducial limit 

of upper confidence and lower confidence limit and chi- 

square values were calculated using IBM- SPSS Statistic 

version 22.0. 

 

Results 

In the current study we carried out larvicidal effect of 

different crude extracts of Phlogacanthus thyrsiformis leafs 

and flowers viz., PTPLE, PTCLE, PTELE, PTMLE, PTPFE, 

PTCFE, PTEFE, PTMFE and Clerodendrum glandulosum 

Coleb leafs extracts CGPLE, CGCLE, CGELE, CGMLE 

against the larvae of three different species of vector 

mosquitoes. All the crude extracts showed varied larvicidal 

activity after 24 hour of post treatment however, the highest 

activity was observed in PTMFE with LC50 and LC90 values 

of 36.157, 143.995 ppm for Anopheles stephensi; 55.088, 

199.27ppm for Aedes aegypti; 69.313, 267.125 ppm for 

Culex quinquefasciatus. All the results were shown in 

details in Fig.1 to Fig.3 for Phlogacanthus thyrsiformis leaf 

extracts, Fig. 4 to Fig.6 for flower extracts of Phlogacanthus 

thyrsiformis and Clerodendrum glandulosum Coleb leaf 

extracts were shown in Fig.7 to 9 against the Anopheles 

stephensi, Aedes aegypti and Culex quinquefasciatus larvae. 
 

Fig 1: Larvicidal activity of Phlogacanthus thyrsiformis leaf 

extracts against the larvae of Anopheles stephensi for 24h of 

exposure time. 
 

Fig 2: Larvicidal activity of Phlogacanthus thyrsiformis leaf 

extracts against Aedes aegypti larvae for 24h of exposure time. 
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Fig 3: Larvicidal activity of Phlogacanthus thyrsiformis leaf 

extracts against Culex quinquefaciatus larvae for 24h of exposure 

time. 

Fig 7: Larvicidal activity of Clerodendrum glandulosum Coleb. 

Leaf extracts against the larvae of Anopheles stephensi for 24h of 

exposure time. 

 

  

Fig 4: Larvicidal activity of Phlogacanthus thyrsiformis flower 

extracts against Anopheles stephensi larvae for 24h of exposure 

time. 

Fig 8: Larvicidal activity of Clerodendrum glandulosum Coleb. 
Leaf extracts against Aedes aegypti larvae for 24h of exposure 

time. 

 

 
 

Fig 5: Larvicidal activity of Phlogacanthus thyrsiformis flower 

extracts against Aedes aegypti larvae for 24h of exposure time. 

 

 

Fig 6: Larvicidal activity of Phlogacanthus thyrsiformis flower 

extracts against the larvae of Culex quinquefaciatus for 24h of 

exposure time. 

Fig 9: Larvicidal activity of Clerodendrum glandulosum Coleb. 

Leaf extracts against Culex quinquefaciatus larvae for 24h of 

exposure time. 

 

Discussion 

Development of resistance to synthetic insecticides in vector 

mosquitoes, toxic problems, contamination of the 

environment and harmful effects of non-biodegradable 

debris on non-target creatures gives attention to search new 

methods and natural products alternative to synthetic 

insecticides to control vector mosquito [20]. To reduce the 

current rely on insecticide-based control of mosquito, bio- 

control approaches aim to be sustainable and target a variety 

of different mosquito species. Plants contain a wide variety 

of bio-active compounds that are similar to synthetic 

insecticides and may be an innovative, alternative to 

chemical insecticides in the future because they are safe for 

non-target life forms, humans, and are able to decompose 
[21]. Plant extracts may be more efficacious for controlling 
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resistant mosquitoes than specific bio-active compounds due 

to active ingredient synergisms [22, 23]. 

In the current study, Phlogacanthus thyrsiformis leafs and 

flowers and the leafs of Clerodendrum glandulosum were 

extracted with different solvents namely petroleum ether, 

chloroform, ethylacetate, and methanol and screened for 

their larvicidal activity against malarial vector, Anopheles 

stephensi, Dengue vector, Aedes aegypti and Japanese 

encephalitis vector, Culex quinquefasciatus. Among the 

extracts, the highest efficacy was recorded in (PTMFE) with 

LC50 and LC90 value of 36.157, 143.995 ppm for Anopheles 

stephensi; 55.088, 199.27 ppm for Aedes aegypti; 69.313, 

267.125 ppm for Culex quinquefasciatus. Our results are 

comparable with the previous study of larvicidal efficacy of 

Henbane (Hyoscyamus niger L.) and Oleander (Nerium 

oleander L.) plants aerial parts extracts on Anopheles spp 

Larva which showed that henbane methanol flower extract 

has the highest larvicidal activity with LC50 value = 0/26 

ppm than leaves and stem extracts with [24]. Similar to our 

results Thangapandi Veni et al., (2017) reported that the 

Terminalia chebula methanol extract showed higher activity 

on the larvae An. stephensi than Ae. aegypti and Cx. 

quinquefasciatus with the LC50 values of 87.13, 93.24 and 

111.98 ppm, respectively [20]. 

C. Kamaraj et al., (2009) support our results as the highest 

larvicidal activity was observed in C. auriculata petroleum 

ether leaf and flower methanol extracts, L. aspera and R. 

nasutus methanol flower extracts, S. torvum methanol leaf 

and seed extracts and V. negundo hexane leaf extract against 

the A. subpictus larvae (LC50=44.21, 44.69, 53.16, 41.07, 

35.32, 28.90 and 44.40 ppm; LC90 =187.31, 188.29, 233.18, 

142.66, 151.60, 121.05 and 192.11 ppm, respectively) and 

against the C. tritaeniorhynchus larvae (LC50=69.83, 51.29, 

81.24, 71.79, 44.42, 84.47 and 65.35 ppm; LC90 =335.26, 

245.63, 300.45, 361.83, 185.09, 351.41 and 302.42 ppm, 

respectively) [25]. 

Similar to our results several previous study reports that 

increase in the concentration of plant crude extracts increase 

the mortality rate of the test organism and are the major 

cause of death rate, Anopheles stephensi larvae was more 

susceptible than Aedes aegypti and Culex quinquefasciatus 

larvae [26, 27]. Aylmarson N Sangma and K Vasudevan 

(2021) showed that the highest larvicidal activity was 

observed in methanol extract of Prunus persica and all the 

different extracts showed moderate activity after 24th hour 

of post treatment with LC50 and LC90 value 55.432, 221.027 

ppm for Anopheles stephensi; 70.961, 321.561 ppm for 

Aedes aegypti; 104.104, 483.622 ppm for Culex 

quinquefasciatus [28]. 

Senecio laetus Edgew. methanol root extract has highest 

larvicidal activities among the other extracts tested after 24h 

of post treatment on vector mosquitoes with LC50 and LC90 

value of 16.70 ppm, 109.19 ppm for A. stephensi; 22.30 

ppm, 144.67 ppm for Ae. aegypti; 30.68 ppm and 183.84 

ppm for C. quinquefasciatus [29]. V. negundo, V. trifolia, V. 

peduncularis, and V. altissima methanol leaf extracts were 

studied against C. quinquefasciatus 4th instar larvae with 

with LC50 value of 212.57, 41.41, 76.28, and 128.04 ppm, 

respectively [30]. 

 

Conclusion 

The Present study showed that the Phlogacanthus 

thyrsiformis methanol flower extracts have promising 

larvicidal activities against the larvae of three mosquito 

species and therefore, these crude extracts could be used as 

mosquitocide, alternative to synthetic chemical insecticide. 

The current study findings suggested that further research 

on the isolation of individual bioactive compound of 

Phlogacanthus thyrsiformis methanol flower extract on 

mosquito vectors is needed and it could be candidate as 

novel source of potential mosquitocide and could be use in 

vector control programmes. Therefore, Bioactivity-guided 

isolation of bioactive compound from Phlogacanthus 

thyrsiformis methanol flower extract on mosquito vectors is 

under progress that could have much value of commercial. 
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