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Abstract
Crossandra Infundibuliformis plant is very well known for its therapeutics benefits in Indian systems of medicine 

including Ayurveda and Siddha and in other forms of traditional medicine worldwide for the treatment of several 
ailments. It observed that many traditional utilities of Crossandra Infundibuliformis  got their authentication when 
tested using different disease-based pharmacological models taking various extracts of roots, leaves, and stem as test 
samples. Our review article focusses to Pharmacological studies, phytochemical screening pharmacological activites 
are hepatoprotective, anti-bacterial, anti-mycobacterial, anti-ulcer, anti-diabetic, anticancer, anti-microbial, anti-
oxidant, anti-solar, anti-fungal, insectidial, aphrodisiac, anti-arthritic, anti-candidal, anti-yperlipidemic, anthelmentic, 
anti-cancer. This article can give potential research areas to explore next, and to formulate new formulation in allopathy 
and some traditional medicine system.
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Introduction
Crossandra infundibuliformis, the firecracker flower, is a species of 

flowering plant in the family Acanthaceae, native to southern India and 
Sri Lanka. It is most often found in south Indian region Malenadu and 
Kerala. It is an erect, evergreen subshrub growing to 1 m with glossy, 
wavy-margined leaves and fan-shaped flowers, which may appear at 
any time throughout the year. The flowers are unusually shaped with 
3 to 5 asymmetrical petals. They grow from four-sided stalked spikes, 
and have a tube-like 2 cm stalk. Flower colours range from the common 
orange to salmon-orange or apricot, coral to red, yellow and even 
turquoise.This plant requires a minimum temperature of 10 °C, and 
in temperate regions is cultivated as a houseplant. It is usually grown 
in containers but can be attractive in beds as well. The flowers have 
no perfume but stay fresh for several days on the bush. A well-tended 
specimen will bloom continuously for years. It is propagated by seeds 
or cuttings. This plant has gained the Royal Horticultural Society's 
Award of Garden Merit.The tiny flowers are often strung together into 
strands, sometimes along with white jasmine flowers and therefore in 
great demand for making garlands which are offered to temple deities 
or used to embellish women's hair [1].

Pharmacognostical Studies
Crossandra infundibuliformis(L.) Nees. (Family -Acanthaceae)

Vernacular name English- Firecracker flower ,unarmed orange nail 
dye, Gujarati –Aboli , Hindi – Priyadarshani , Kannada-Abbolige, 
Marathi –Aboli , Nepali -Priyadarshini , Malayalam –Priyadarshini.

Macromorphology

Erect under shrub, 60-90 cm tall: stem terete, pubescent at that top, 
leaves in apparent whorls of 4. Ovate- oblong 3-12 x 1.5.5 cm narrowed 
at base and decurrent on petioles, entire and undulate, acute or sub 
obtuse, glabrous above thinly pubescent beneath: petioles 1-3 cm long 
flower in terminal, peduncles. Erect, 4 sided 10 – 15 cm long spikes, 
peduncles 4 – 10 cm long thinly pubescent; bracts ovate- oblong 1 – 1.5 
cm long, acute, keeled; bracteoles much shorter and narrower, calyx 
deeply 4 – partite sepals unequal. Imbricate 6 – 10 mm long. Corolla 
bright arrange with yellow throat tube paler, densely pubescent above 
the widened base, narrow, 1.5 – 2.5 cm long. bent forward; lim flat, 5 
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lobed (Lobes 2 + 1 f 2 all forward; limb flat, 5 – lobed ( lobes 2 + 1 f2 
all arranged on one side). stamens 4 included; anthers celled, villous, 
capsule,oblong 12. 15 mm long subacute, 4-gonous. glabrous. seeds 4. 
flat, orbicular, densely covered with hydroscopic fimbriate scales.

Micromorphology

T. S. of root

T.S of Crossandra infundibuliformis root shows upper most layers 
are cork which is thick protective layer. The cork is measured about 
30-40 µm .The cork is followed by epidermal or hypodermal cells. 
The epidermal cells were compactly arranged & measured about 30-
35 x 35-40 µm. The epidermis is followed by cortex. The cortical zone 
was further divided into outer, middle & inner cortex. The cortex is 
composed of elongated parallel arranged cells. The cells of outer cortex 
are measured about 25-30 x 40-55 µm. the outer cortex is followed by 
middle cortex. The cell of middle cortex is measured about 30-35 x 
45-50 µm & the cells of inner cortex is measured about 25-30x35-40 
µm. The cortical zone is followed by centrally located stele. The Stele 
was delimited by endodermis. The endodermis is followed by vascular 
strand. The vascular composed phloem parenchyma. The phloem 
parenchyma is measured about 12 – 14 x 13-14 µm. The phloem 
parenchyma interrupted by xylem patches. The xylem cells were 
measured about 15-20 x 30-35 µm.

T.S. of stem

The T.S. of stem of Crossandra infundibuliformis shows the circular 
outline and outermost is thick walled barrel shaped & compactly 
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arranged epidermis. (Cuticle is present) The epidermal cells were 
interrupted by trichomes the epidermal cells were measured about 
20-25 x 25-30 µm. There is no collenchyma in Stem. The epidermis 
is followed by cortex. The cortex is of two type. i.e. - outer and Inner 
cortex the outer cortex is composed of small compactly arranged 
parenchyma were inner cortex is composed somewhat larger inner 
parenchymatous cells them outer cortex. The outer cortical cells were 
measured about 10-15 x 15-20 µm. The cells of cortex is measured 
about 30-35 x 35-40 µm. The cortex is followed by stele. The Setle 
is composed of vascular strand. The dictyostele is present in Stem. 
The vascular strand shows ring like appearance in T.S. The ring like 
arrangement of phloem parenchyma is interrupted by xylem elements. 
The phloem parenchyma & xylem element were measured about 15-16 
x 16-20 µm. The xylem elements shows thick walled cells then phloem 
parenchyma. The vascular tissue is followed by centrally located pith. 
Pith is of 6-7 layers. This is composed of pith parenchyma. The Pith 
parenchyma were interrupted by schlerenchymatous cells. The pith 
cells were measured about 30-40 x 45 – 50 µm.

T. S. Leaf

The leaf lamina dorsiventral the T.S of leaf of Crossandra 
infundibuliformis shows upper & lower epidermis. Upper epidermis 
is upper most layer of T.S shows barrel shaped cells which thick walled 
and compactly arranged cells. The upper epidermis is interrupted 
by trichome the cuticle is present about the epidermis. The upper 
epidermal cells were measured about 30-40 x 45 –50µm. The upper 
epidermis is followed by single layer of palisade cells. The palisade 
cells were measured about 15-17 x 50-70µm. The palisade cells are 
followed by spongy parenchyma which is loosely arranged. The spongy 
parenchyma measured about 15-20 x 20-25µm. The palisade cells & 
spongy parenchyma were rich in chlorophyll. The T.S of leaf shows 
central single vascular strand globular in shape. The vascular tissue is 
delimited by bundle sheath cells. The bundle sheath cells are compactly 
arranged & shows ring like appearance surrounding to the vascular 
strand. The bundle sheath cells were measured about 12-13 x 13-
14µm. The bundle sheath cells followed by phloem parenchyma. The 
phloem parenchyma cells interrupted by xylem patches. The phloem 
parenchyma measured about 25-30µm. In diameter while xylem 
element measured about 25-30 x 30-35µm.The T.S shows lower most 
layer is Lower Epidermis, which is also covered by cuticle. The lower 
epidermis is composed of compactly arranged having slightly thinner 
& smaller cells than upper epidermis [2].

Pharmacological Activities
Antimicrobial activity

Elamadhi describe about the medicinally active substances were 
isolated from leaves of Crossandra infundibuliformis by Soxhlet 
extractor and identified by phytochemical tests. The soxhlet extraction 
in powdered form was performed using aqueous and methanol. 
The results of each extracts confirm the active substances such as 
carbohydrates, alkaloids, steroids, tannins, phenols, saponins, fixed oils 
and fats, gums and mucilage, proteins, flavonoids and volatile oils. The 
evaluation of the leaf powder was supported by the physico-chemical 
analysis. The C. infundibuliformis showed potential antimicrobial 
activities against some selected strains and a maximum inhibition 
zone 37 mm was recorded from 200 mg of methanol extract of C. 
infundibuliformis against Staphylococcus aureus and minimum (10 
mm) by Salmonella typhi at 50 mg of the above extract. The methanolic 
extract showed a maximum antifungal activity 32 mm inhibition zone 
was recorded from 200 mg of extract against Aspergillus flavus and 
minimum 9 mm by 50 mg of aqueous extract against Rhizopus indicus [3].

Wound healing activity

Rohit gundamaraja describe abou the Crossandra infundibuliformis 
belonging to family Acanthaceae is well known medicinal plant in 
various region of India. This plant is one of the most chosen variety 
for folk medicine. Flower extract used in various conditions like 
fever, headache, aperitif, pain etc. Present study is concern mainly 
with evaluation of wound healing activity of flower ethanolic extract 
in Wistar rats using excision wound model in the form of ointment 
using two concentrations (2 and 4% w/w ointment) of flower extract in 
simple ointment base. Both concentration of ethanolic extract showed 
significant response in both the wound type tested when compared with 
control group. 4% w/w concentration has showed better significant 
value than the standard drug. Nitrofurazone ointment (0.2% w/w) was 
used as standard drug [4].

Hepatoprotective Activity 
Madhumitha describe about the hepatoprotective effect of the 

Crossandra infundibuliformis.Hepatotoxicity was induced by carbon 
tetrachloride. Petroleum ether extract of dried leaves was administrated 
to mice for 7 days. The hepatoprotective effect of petroleum ether 
extract was evaluated by the assay of liver function biochemical 
parameters.The result clearly indicates that petroleum ether extract 
showed significant hepatoprotection when compared with standard 
Silumarin.The petroleum ether extract of the leaves of Crossandra 
infundibuliformis possess significant acute hepatoprotective activity. 
Thus further investigation on this species would bring a promising 
drug for liver disorders[5].

 Aphrodisiac Activity
Kumar describe the Crossandra infundibuliformis (L.) belonging to 

the family (Acanthaceae), were used for treating male sexual disorders 
since ancient times. Aim of this study to evaluate the phytochemical 
constituents and the aphrodisiac potential of the petroleum ether 
extract of leaves of Crossandra infundibuliformis (L.) on ethanol 
induced testicular toxicity in albino wistar rats. Phytochemical 
screening revealed the presence of alkaloids and saponins. All the 
doses resulted in significant increase in mount frequency, intromission 
frequency and significantly prolonged the ejaculatory latency (P< 0.05) 
and reduced mount and intromission latency (P< 0.05). There was also 
a significant increase in serum testosterone concentrations in all the 
groups in a manner suggestive of dose-dependence (P< 0.05). Results 
of this study concluded that the petroleum ether extract of Crossandra 
infundibuliformis (L.) increased the blood testosterone concentrations 
and this may be the mechanism responsible for its aphrodisiac effects and 
various masculine behaviors. It may be used to modify impaired sexual 
functions in animals, induced testicular toxicity in albino wistar rats [6].

Antibacterial activity
Sowjanya pulipati..et.,al describe about the present study is designed 

to determine the tannin content and evaluation of antibacterial activity 
of Crossandra infundibuliformis (Acanthaceae) flower extracts against 
pathogens associated with urinary tract infections. The Urinary Tract 
Infections represent one of the most common diseases occurring 
from the neonate to the geriatric age groups encounters in medical 
practice today. The chloroform, ethyl acetate, acetone and aqueous 
extracts for the plant material were prepared. The extracts contained 
appreciable levels of tannin content (2.7 to 8.6 mg of GAE/gm extract). 
Among all the extracts acetone extract possess higher concentration 
of tannins. Leading etiological agents of UTI’s include Escherichia 
coli, Enterococcus faecalis, Pseudomonas aeruginosa, Klebsiella 
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pneumoniae and Proteus vulgaris. The susceptibility patterns of 
these UTI pathogens against extracts were tested. The antibacterial 
activity was prominent against Escherichia coli (16.20±0.25 mm) 
by acetone extract. The results indicated that natural tannin from 
flowers of Crossandra infundibuliformis has a notable antibacterial 
activity against tested microorganisms. The results are compared with 
commercial antibiotic nitrofurantoin [7].

Tuberclosis Activity
Satheesh Kumar describe abot the present work was to extract 

and screen the leaves and flowers of Crossandra infundibuliformis 
against Mycobacterium tuberculosis. Crossandra infundibuliformis is 
distributed in India, Srilanka and other Asian countries. It has wide 
range of pharmacological and antimicrobial potentials. In present 
study, the leaf and flower extracts of Crossandra infundibuliformis 
were prepared based on polarity of solvents such as petroleum 
ether, ethyl acetate and methanol. The leaf and flower extracts were 
screened against Mycobacterium tuberculosis using Alamar blue TB 
assay method. Phytochemical investigation revealed the presence of 
secondary metabolites such as phenols, glycosides, alkaloids, tannins. 
The minimum inhibitory concentration of methanolic extract of 
flower and ethyl acetate extract of leaf is sensitive at 3.12μg/ml against 
Mycobacterium tuberculosis. This study reveals the first report of 
the anti-mycobacterial perspectives of leaf extracts of Crossandra 
infundibuliformis [8].

Antisolar Activity
Swapna Kandagalttla describe about the Sun light is the major 

source of U. Vradiation; it extends to the earth’s atmosphere and 
helps our body to synthesize vitamin D, which promotes the bone 
growth. But due to high exposure to UV radiation from sun may 
cause sunburns, wrinkles etc. The UV-A penetrates the skin and 
causes premature ageing of skin, UV-B mostly causes sunburns and 
damage to DNA in skin. The present study was aimed to evaluate 
the UV absorption ability of aqueous extracts of fresh and dry leaves 
of crossandra infundibuliformis as an Anti-solar agent. UV visible 
spectrophotometer is used to perform this method. The results shown 
that aqueous fresh leaves extract of C. infundibuliformis has better 
Anti-solar activity than dry leaves extract. As it contains natural 
flavanoids and polyphenols they are considered as excellent sunscreen 
agents. Therefore it was concluded that C. infundibuliformis leaves 
extract can be used in preparation of various highly effective sunscreen 
formulations as it provides the better advantage of avoiding the harmful 
effects of synthetic sunscreen preparations [9].

Antioxident Activity
Kumar G patil describe about the present study was aimed 

to investigate the phenolic content and antioxidant property of 
Crossandra infundibuliformis leaves. Shade dried leaves were 
successively extracted and determined phenolic and flavonol content 
of the extracts. Six different in vitro antioxidant assays such as 1, 
1’-diphenyl-2-picrylhydrazyl (DPPH), lipid peroxidation (LPO), nitric 
oxide, hydrogen peroxide radical scavenging, reducing power of the 
extracts and total antioxidant capacity (values were expressed as mg 
ascorbic acid (vitamin C) equivalent antioxidant capacity per gram of 
extracts) assays were followed to determine the antioxidant capacity 
of the extracts. The results of this study indicated that methanol 
extract possess higher level of phenolic (98.52 mg of gallic acid/g of 
extract) and flavonol (84.59 mg of rutin/g of extract) constituents. The 
antioxidant property of ethyl acetate extract was significantly higher 
than other extracts in DPPH method. Moreover, methanol extract 

has significantly higher antioxidant activity in LPO inhibition (IC50 
value of 70.66 μg/ml), hydrogen peroxide (IC50 value 130.33 μg/ml) 
and reducing capacity of the extract (1.19) than other chloroform 
and ethyl acetate extracts. The strong correlation was observed for 
phenolic content and antioxidant activities of the extracts ensuring 
the involvement of phenols in antioxidant activity. However, results 
suggests that Crossandra infundibuliformis leaves possess antioxidant 
activity [10].

Antiarthritic Activity
Sanakattula Sreevani describe about the present study have been 

designed to evaluate the In-vitro Anti-Arthritic activity of herbal plant 
Crossandra infundibuliformis belonging to the family Acantheacea. 
The leaves were collected, dried and extracted by soxhlet with solvents 
like Methanol, Petroleum Ether. The inhibition of protein denaturation 
by Egg-Albumin method was taken as a measure of the in-vitro anti-
arthritic activity. The percentage inhibition of protein denaturation is 
obtained as 89.4%, 91.2% and 94.3% for petroleum ether extract and 
81.8%, 84.3%, 88.5% for methanol extract respectively at a dose of 
100, 250, 500 μg/ml. The percentage inhibition of standard diclofenac 
sodium was found out to be 91.2%, 94.5% and 96.4% respectively at a 
dose of 100, 250, 500 μg/ml. Pet. ether extract was found to be more 
effective than Methanolic extract [11].

Antidiabetic Activity
Galanki Vasantha describe about the prevalence of diabetes 

is growing in the world’s population. The epidemic of disease is 
rising in the population of India and other countries. Many herbal 
plants are in use for the management of diabetes till today. They are 
being advantageous with the lesser side effects and high therapeutic 
potential than the standard antidiabetic drugs.The present research 
is to investigate the antidiabetic activity and antioxidant effect of 
ethanolic extract of Crossandra infundibuliformis leaves and stems 
(ECILS) in alloxaninduced diabetic rats. Diabetes is induced in the 
experimental animals by the administration of alloxan (150 mg/kg 
ip) for a week. The total treatment period was about 30 days. Blood 
glucose levels were tested using standard blood glucometer. This 
activity also includes the estimation of biochemical parameters and 
in vivo antioxidant parameters such as lipid peroxidation, reduced 
glutathione, and catalase. Histopathological studies were performed 
on liver and kidney.The diabetic+ ECILS rats experienced a significant 
reduction in glucose, total cholesterol, triglycerides, and increase in 
high-density lipoproteins compared to disease control.These results 
demonstrate that C. infundibuliformis possess antidiabetic activity, 
potent antioxidant activity, and can be used in future studies for the 
estimation of distinct phytochemicals with the antidiabetic activity [12].

Antifungal and Anticandidal Activity 
Madhumitha describe about the  investigate the phytochemical, 

antibacterial, antifungal and anticandidal activity of successive extracts 
of Crossandra infundibuliformis (Acanthaceae) leavesPreliminary 
screening on the presence of alkaloids, saponins, phytosterols, phenolic 
compounds, flavanoids, tannins, carbohydrates, terpenoids, oils and 
fats were carried out by phytochemical analysis. The antibacterial, 
antifungal and anticandidal activities were done by agar well 
diffusion technique.The successive extracts have an array of chemical 
constituents and the MIC values of antibacterial activity ranges from 
0.007 8 to 0.015 0 μg/mL. In case of antifungal and anticandidal 
activities the MIC values were between 0.125 and 0.250 μg/mL.These 
findings demonstrate that the leaf extracts of C. infundibuliformis 
presents excellent antimicrobial activities and thus have great potential 
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as a source for natural health care products [13].

 Antihyperlipidemic Activity
Vasantha describe about the Hypercholesterolaemia is the state been 

depicted by an expanded greasy substances called lipids, rise in plasma 
TCs and TGs levels it is additionally called hyper lipoproteinemia. The 
present study was designed to investigate the hypolipidemic effect of 
ethanolic extract of Crossandra infundibuliformis leaves and stem 
(ECILS) in high fat diet (cholesterol 2%, sodium cholate 1%, sucrose 
48%, peanut oil, methionine 4%, and 47% normal laboratory feed). The 
rats feed with High-fat diet containing (cholesterol 2%, sodium cholate 
1%, sucrose 48%, peanut oil, methionine 4%, and 47% normal standard 
laboratory feed) for 1 month, and then they are checked for the blood 
parameter levels like TC, TGs, LDL, VLDL, and HDL. Ethanolic 
extracts at low dose (100 mg/kg), significantly reduced the levels of TC, 
TGL, LDL, VLDL & increased the levels of HDL and reduced the body 
weights on 30st day, and at medium, high doses it reduced the levels of 
TC, TGL, LDL, VLDL & increased the levels of HDL and reduced the 
body weights [10].

Anticancer and Insecticidal
Vadivel describe about the Crossandra infundibuliformis is a 

popular tropical flower known as “Firecracker”, It is a species of 
flowering plant in the family Acanthaceae, native to southern India 
and Sri Lanka. It is traditionally used for the treatment against various 
ailments in tropical and subtropical parts of India without any scientific 
knowledge. In the present study the anticancer and insecticidal activity 
of the ethanolic extract of the leaves of Crossandra infundibuliformis 
were investigated. Anticancer activity evaluated against human breast 
cancer cell line (MCF-7) by MTT assay method and the insecticidal 
activity was evaluated against Wheat weevil (Sitophilus oryzae). Both 
the activities were dose dependent. IC50 value of anticancer activity 
against MCF-7 cell line was found to be 404.66 µg/ml. Maximum 
insecticidal activity (100%) was attained at the concentration of 0.16% 
and 0.2% ethanolic extract of Crossandra infundibuliformis. Our results 
confirm that the ethanolic extract of Crossandra infundibuliformis 
exhibited significant effect against MCF-7 cell lines and Wheat weevil. 
Anticancer and Insecticidal activity lead some support to the use of 
Crossandra infundibuliformis for various ailments in the traditional 
medicine of India [11].

Anthelmentic Activity
Panduraju describe about the Helminthic infections are a major 

cause of morbidity and mortality worldwide and are prominent among 
the so called Neglected tropical diseases (NTDs). The NTDs include 
‘Schistosomiasis and the soil transmitted helminthes’ (STH), a group 
of parasite whose life cycle usually depends on a period of development 
outside the human host, typically in moist, worm soil. An anthelmintic 
drug can act by causing paralysis of the worm, or by harmful its cuticle, 
which lead to partial absorption or rejection by immune mechanisms. 
Most of the existing synthetic anthelmintic drugs produce serious side 
effects. In order to reduce the harmful side effects of these synthetic 
anthelmintic drugs, it is significant for us to promote the studies of 
traditionally used anthelmintic plant based drugs. The methanol leaf 
extract of Crossandra infundibuliformis was prepared with distilled 
water by soxhlation method. The methanol leaf extract is used to 
evaluate the presence of phytoconstituents and anthelmintic activity. 
The anthelmintic activity was investigated on Pheritima posthuma 
(Indian earth worm). Anthelmintic activity was performed in three 
different concentrations such as 20 mg/ml, 50 mg/ml and 100 mg/ml. 
Albendazole (10 mg/ml) was used as reference standard drug whereas 

distilled water as control. Determination of paralysis time and death 
time of the worms were recorded. Methanol extract exhibited more 
noteworthy anthelmintic activity at the concentration of 100 mg/ml. 
The results reported in the present work shows evidence that the leaf 
extract of Crossandra infundibuliformis possess anthelmintic activity [12].

Antiuncer Activity
Narasimha Rao describe about the present study is aimed at 

investigating the antiulcer effects of flowers methanol extract against 
aspirin induced ulcer in albino rats. Anti ulcer activity was evaluated 
by measuring the ulcer index and percentage of ulcer incidence. The 
standard drug and the extract at 200mg/kg has shown almost similar 
action as that of ranitidine should be replaced with the standard drug 
and the extract at 400mg/kg has shown almost similar action as that of 
ranitidine[13].

Conclusion
This review paper shows the Pharamacognostical studies and the 

pharmacological activities like anti-bacterial, anti-cancer, anti-ulcer, 
antisolar,anthelmentic etc. Extract of  Crossandra infundibuliformis 
plant contains more bioactive principles, which act against the 
representative human pathogens. Moreover, this reviewed article 
showed more pharmacological applications and Pharmacological 
studies helps to developing the allopathy and traditional formulations.

References
1. Christopher D, Brickell (2008) Crossandra infundibuliformis - Plant Finder". 

2. Sangekar SN, Devarkar VD (2017) Pharmacognostical studies in Crossandra 
infundibuliformis (L.) Nees. Bioscience Discovery 8: 346-351.

3. Elamathi RT, Deepa, Kavitha R, Kamalakannan P, Sridhar S, et al. (2011) 
Phytochemical screening and antimicrobial activity of leaf extracts of 
Crossandra infundibuliformis (L.) nees on common bacterial and fungal 
pathogens. Int J Curr Sci 1: 72-77.

4. Sarhan O, Ibrahim MM, Mahdy M (2012) Microemulsions as antidiabetic 
drug delivery systems. International Journal of Pharmaceutical Sciences and 
Research 3: 4442.

5. Moreno-Camacho CA, Montoya-Torres JR, Jaegler A, Gondran N (2019) 
Sustainability metrics for real case applications of the supply chain network 
design problem: A systematic literature review. Journal of Cleaner Production 
231: 600-618.

6. Assi L, Carter K, Deaver EE, Anay R, Ziehl P, et al. (2018) Sustainable concrete: 
Building a greener future. Journal of cleaner production 198: 1641-1651.

7. Kumar SA, Sumalatha K, Lakshmi S (2010)  Aphrodisiac Activity of Crossandra 
infundibuliformis (L.) on Ethanol induced Testicular Toxicity in male rats. 
Pharmacologyonline 2:  812-817.

8. Pulipati S, Babu PS, Narasu ML (2014) Quantitative determination of tannin 
content and evaluation of antibacterial activity of Amaranthus tricolor (L). Int J 
Biol Pharm Res 5: 623-626.

9. Baral P, Bagul, Gajbhiye SV (2020) Hemp seed oil for skin care (non-drug 
Cannabis sativa L.): A review. World Journal of Pharmaceutical Research 9: 
2534-2556.

10. Patil KG, Jaishree V, Tejaswi HP (2014) Evaluation of phenolic content and 
antioxidant property of Crossandra infundibuliformis leaves extracts. American 
Journal of Plant Sciences. 

11. Madhumitha G, Mary Saral A (2011) Preliminary phytochemical analysis, 
antibacterial, antifungal and anticandidal activities of successive extracts of 
Crossandra infundibuliformis. Asian Pac J Trop Med 4: 192-195.

12. Vasantha G, Venkatesham A, Dayakar CH (2020) “Evaluation Of 
Antihyperlipidemic Activity of Ethanolic Extract Of Crossandra Infundibuliformis 
Leaves And Stems On High Fat Diet Induced Hyperlipidemia”. Ijpsdr 12: 136-
140.

13. Gundamaraju R, Verma TM (2012) Evaluation of wound healing activity of 
Crossandra infundibuliformis flower extract on albino rats. Ijpsdr 3: 4545.

https://en.wikipedia.org/wiki/Crossandra_infundibuliformis
https://www.jbsd.in/Vol 8 No 3/Sangekar346-351.pdf
https://www.jbsd.in/Vol 8 No 3/Sangekar346-351.pdf
file:///C:\Users\naveena-n\Downloads\59-Vol.-3-Issue-11-Nov.-2012-IJPSR-RA-1856-A-Paper-59.pdf
file:///C:\Users\naveena-n\Downloads\59-Vol.-3-Issue-11-Nov.-2012-IJPSR-RA-1856-A-Paper-59.pdf
https://pdf.sciencedirectassets.com/271750/1-s2.0-S0959652619X00189/1-s2.0-S0959652619318141/am.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEGUaCXVzLWVhc3QtMSJHMEUCIQDUiYJzIginLenLcDwRnXfRQzsYDy7qopWodhKbnpABrQIgXzQcHqsOPbnn8jVfs2qaNJXeGmmpNQ5LgbV4hZyY%2BrkqzAQIPRAFGgwwNTkwMDM1NDY4NjUiDHFAyU0d2LiEv9IiYyqpBNldWbNRdqaUlON7pA5Mz6pPu9kwMR4QRVP%2BFUL3O%2FofMC%2BI1Cdt%2F7aiJfjSX4YYpuCJsu2nZ0izPuIwgW6bYpI5bcvzCyqMrKkXDPrHqrm9agEwYg6UEF1zXIrP5Qe0f2mZr2H6YCdv4DgHpIDMApk0fsXj%2FW7sl%2F6SQZd8d0GbdFqkA8vwiCoaz0TrZ5YCkYsgT6boKhxPYT5dahoX7DI9zRqOjToEtFpzhB4uOYgF%2F4AaBULx3dxzbe9G%2FgFA0ieC%2FOwtvQFDPji%2BIRVSMbkpZL3gyMmr1quf25NQ0Qr4%2F0TZVsPOYDJr%2BfAEu6gdhMPwXqEguHsWVBiFyz93fTN%2Fi4Nw1B1SmKH3BpiyViuOO01h9BN6x%2BxlvN4YpdMTM0qZ03na4LlaIYD5SCrGWqaHE3JO6Cbz4v%2BboLmDHzS%2FvrHZYgGIQxrqLQ%2BTRY1FnKj4c%2BLROTz7Egape4hldCync7NEuQU9bR7A8GsTUscRcBjOZaswCYHkffGe192Wm0naVPySrjj4jTxEVXi4VzSoUykh5BlddzuO65YfuYcZyUr%2BDm7gaOEd7dtQRneODh%2BRRHf0I1MxM69erIdDBY0A24VT%2BYgG1qTeK31Uu6TWXVkQK%2FqWoDJmjfkTtJl%2Fk9gUR3fT%2Brk2aY8yD%2FE5Gy8ngVN1TQzkxmJnBJCi
https://pdf.sciencedirectassets.com/271750/1-s2.0-S0959652619X00189/1-s2.0-S0959652619318141/am.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEGUaCXVzLWVhc3QtMSJHMEUCIQDUiYJzIginLenLcDwRnXfRQzsYDy7qopWodhKbnpABrQIgXzQcHqsOPbnn8jVfs2qaNJXeGmmpNQ5LgbV4hZyY%2BrkqzAQIPRAFGgwwNTkwMDM1NDY4NjUiDHFAyU0d2LiEv9IiYyqpBNldWbNRdqaUlON7pA5Mz6pPu9kwMR4QRVP%2BFUL3O%2FofMC%2BI1Cdt%2F7aiJfjSX4YYpuCJsu2nZ0izPuIwgW6bYpI5bcvzCyqMrKkXDPrHqrm9agEwYg6UEF1zXIrP5Qe0f2mZr2H6YCdv4DgHpIDMApk0fsXj%2FW7sl%2F6SQZd8d0GbdFqkA8vwiCoaz0TrZ5YCkYsgT6boKhxPYT5dahoX7DI9zRqOjToEtFpzhB4uOYgF%2F4AaBULx3dxzbe9G%2FgFA0ieC%2FOwtvQFDPji%2BIRVSMbkpZL3gyMmr1quf25NQ0Qr4%2F0TZVsPOYDJr%2BfAEu6gdhMPwXqEguHsWVBiFyz93fTN%2Fi4Nw1B1SmKH3BpiyViuOO01h9BN6x%2BxlvN4YpdMTM0qZ03na4LlaIYD5SCrGWqaHE3JO6Cbz4v%2BboLmDHzS%2FvrHZYgGIQxrqLQ%2BTRY1FnKj4c%2BLROTz7Egape4hldCync7NEuQU9bR7A8GsTUscRcBjOZaswCYHkffGe192Wm0naVPySrjj4jTxEVXi4VzSoUykh5BlddzuO65YfuYcZyUr%2BDm7gaOEd7dtQRneODh%2BRRHf0I1MxM69erIdDBY0A24VT%2BYgG1qTeK31Uu6TWXVkQK%2FqWoDJmjfkTtJl%2Fk9gUR3fT%2Brk2aY8yD%2FE5Gy8ngVN1TQzkxmJnBJCi
https://pdf.sciencedirectassets.com/271750/1-s2.0-S0959652618X00237/1-s2.0-S0959652618321085/am.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEGUaCXVzLWVhc3QtMSJGMEQCIAHgIQFjzY8brg2OS0NoMin79kGVYW%2B9vAI6woqUtinjAiBAeFVRZAGoeu1ITyJDfX%2BfTn%2BxEtwTR83ly86hmEoODyrMBAg%2BEAUaDDA1OTAwMzU0Njg2NSIM8XWdr5Kg2VGnidAhKqkENtNEqTpJqxSAnhGcRHt9BW5sFoc7%2FDIRrIt9BXSWPmFjPuS6Tf0WVHjG7OmKXfHvAfbXQCpWcg87GnJQKKoOqqF6vlkCYWE%2F0%2B%2BR5eivnexWlW15J9c6Ycx52dgmVkv2K5Mo7TDlkd2rPPO5aBVZ3Du7VIqZuWTQUTe%2BpNvWiulJc38mJCLSieqFlXSBdbDdlyprcpKN2cAxrj0wrjrioy7OkFIvUJGvBOstQhzN1xvTIdh6iJCcNi7O7v%2B0tKqP18tYMiRdE57L50owh7apv4xKvwThXHeboBkGMZMOx5xgVVlVX%2FiDvLvbIyRNTKVBTdrw6OjJeoPV0I%2F9Z0IFoF04KYHbEKfkp9cGeq8JbFcB8A5uWknWjpXZ0qEUPq1niY1MUcztMvjc2LwGE6emz4fiY%2FQ%2FNpgNSySxN0z%2BunWu2RMJ38cAzMO%2BBm9qiQ%2FqObH%2FMVbpaTQadsaBx%2FXxib8uBjoz4RLXYDzb8F7lnfhk8%2Fb2Hj624qzK4U%2FWc8eiYhxhjU4xBoJl1DO0nzdNfb1iYEr75YQMkPKAIlWU6CD4seGrkTKVZrTCLIhY3ufdUF0dISI2TomszQehpMKFjfyV87epDPsjmGuI7zOBw4A4xQO5uALRqnqn8khD2axXqPlaUmkURwqWQAiMyNDl7JSalCSjFSAD4sPx4XzV%2F3vG0NHu
https://pdf.sciencedirectassets.com/271750/1-s2.0-S0959652618X00237/1-s2.0-S0959652618321085/am.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEGUaCXVzLWVhc3QtMSJGMEQCIAHgIQFjzY8brg2OS0NoMin79kGVYW%2B9vAI6woqUtinjAiBAeFVRZAGoeu1ITyJDfX%2BfTn%2BxEtwTR83ly86hmEoODyrMBAg%2BEAUaDDA1OTAwMzU0Njg2NSIM8XWdr5Kg2VGnidAhKqkENtNEqTpJqxSAnhGcRHt9BW5sFoc7%2FDIRrIt9BXSWPmFjPuS6Tf0WVHjG7OmKXfHvAfbXQCpWcg87GnJQKKoOqqF6vlkCYWE%2F0%2B%2BR5eivnexWlW15J9c6Ycx52dgmVkv2K5Mo7TDlkd2rPPO5aBVZ3Du7VIqZuWTQUTe%2BpNvWiulJc38mJCLSieqFlXSBdbDdlyprcpKN2cAxrj0wrjrioy7OkFIvUJGvBOstQhzN1xvTIdh6iJCcNi7O7v%2B0tKqP18tYMiRdE57L50owh7apv4xKvwThXHeboBkGMZMOx5xgVVlVX%2FiDvLvbIyRNTKVBTdrw6OjJeoPV0I%2F9Z0IFoF04KYHbEKfkp9cGeq8JbFcB8A5uWknWjpXZ0qEUPq1niY1MUcztMvjc2LwGE6emz4fiY%2FQ%2FNpgNSySxN0z%2BunWu2RMJ38cAzMO%2BBm9qiQ%2FqObH%2FMVbpaTQadsaBx%2FXxib8uBjoz4RLXYDzb8F7lnfhk8%2Fb2Hj624qzK4U%2FWc8eiYhxhjU4xBoJl1DO0nzdNfb1iYEr75YQMkPKAIlWU6CD4seGrkTKVZrTCLIhY3ufdUF0dISI2TomszQehpMKFjfyV87epDPsjmGuI7zOBw4A4xQO5uALRqnqn8khD2axXqPlaUmkURwqWQAiMyNDl7JSalCSjFSAD4sPx4XzV%2F3vG0NHu
https://pharmacologyonline.silae.it/files/archives/2010/vol2/079.Kumar.pdf
https://pharmacologyonline.silae.it/files/archives/2010/vol2/079.Kumar.pdf
https://d1wqtxts1xzle7.cloudfront.net/41557927/QUANTITATIVE_DETERMINATION_OF_TANNIN_CON20160125-25140-15bn2u9-with-cover-page-v2.pdf?Expires=1666161057&Signature=b75qtr1K6RgG54OyHO5m2tIZF8WYssjJ4S1PBvltxIagFtTpO6P2N489d-pibU3zH0c5PBTm8mUHOefXHHFF6NMgATDaCzf2iOmfaE2gOURTNyn-QcvDiQ4j6YFM2044Y5-md~InkPkSfw6WCg318qNGUDfuB0~IplTYFZYAvzfp-g64QWMsFyd3QsKjN1LB6gADZCTo03PDiCHlm7W1L-x7lFU4-uEnDO369JR4lg-qTEBRIpt28rXf1AcsfgFl0TZ251MVcExsfCez59O4Vt~uEtoKwhMtTLtf6cZFqOesz~5f8aeFp1TeBqStkfQGeuoM02UXY9Y6-ILDY0Ujcg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/41557927/QUANTITATIVE_DETERMINATION_OF_TANNIN_CON20160125-25140-15bn2u9-with-cover-page-v2.pdf?Expires=1666161057&Signature=b75qtr1K6RgG54OyHO5m2tIZF8WYssjJ4S1PBvltxIagFtTpO6P2N489d-pibU3zH0c5PBTm8mUHOefXHHFF6NMgATDaCzf2iOmfaE2gOURTNyn-QcvDiQ4j6YFM2044Y5-md~InkPkSfw6WCg318qNGUDfuB0~IplTYFZYAvzfp-g64QWMsFyd3QsKjN1LB6gADZCTo03PDiCHlm7W1L-x7lFU4-uEnDO369JR4lg-qTEBRIpt28rXf1AcsfgFl0TZ251MVcExsfCez59O4Vt~uEtoKwhMtTLtf6cZFqOesz~5f8aeFp1TeBqStkfQGeuoM02UXY9Y6-ILDY0Ujcg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://wjpr.s3.ap-south-1.amazonaws.com/article_issue/1596707793.pdf
https://wjpr.s3.ap-south-1.amazonaws.com/article_issue/1596707793.pdf
https://www.scirp.org/html/2-2601286_44444.htm
https://www.scirp.org/html/2-2601286_44444.htm
https://pdf.sciencedirectassets.com/280158/1-s2.0-S1995764511X00056/1-s2.0-S1995764511600679/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEGUaCXVzLWVhc3QtMSJHMEUCIHt%2Fb8%2Fu8TbkKLOWcIIE2105RHf3jzxcnCWhIT6X9fWPAiEAgBBs4PTIqS7KW%2FTJ%2BXECd1TRUXKCGAk1zJLYrtxANFIqzAQIPhAFGgwwNTkwMDM1NDY4NjUiDIYCkeRxVcG2BdJOSiqpBIhcEVNyzF3u0TejjMlFHZ7WWlPyVzitGnWITMjFl3VE%2F%2F86etylwP8aLXcIiMzyysyQJfNL%2FhdGbtyK26Ej3eu4oBkkEk%2Fwrg946AlfshfhkdyHY0oSqkqH2QEH9gffWvvLSl%2BuL3O2kc44UaUZraZXMwEyFMu8GuW0ADVYGNL%2FXBRSTU39f9085FrMs5f7r3E6dhQsQuDG6sk1JfO5mNQtRRgjNIwa9A40fHNS5%2BQHqdOGJDeTjeJzNdVJmXsevdTX2K0kaxXna8UKbnW9%2FBmOep5X38Eot9dfa3HeeNvzcJW2BtCPcHwHVaS%2F8AtwOn9Nqlt0T48fDEsgJcWbw2JzbRt73oyhdTspSipYkF1VqqrH9BxI2JpFNePXySoaE3nd6JGl32XMQaeAuIyda3iqfAw2hxjZfRgUmUNHZja9ZR2Z%2FEfU8rZoV%2FFGTJCAACN%2BREMh7yO6sQSnZJoTnmFWbjHMGV%2Fjy9T7OxgtbGoDQ%2Fn4HU0ZLeF%2FK9SKNNQ3hbMtCqQe8c7Cw%2B7zWAbrIs%2FYFXpKXTNA%2B7g6W%2Fj8mkaqMp7J%2FEUPLesb%2Bn%2F3NsHhAUskVjknoA95zZ7bRtC2WDCIYyFrjeQ%2BFbWWvTh7qHA66oSdG5je9G5hA3foCScZgZhqI2ZZ24q7TIcQ877Cw14mXb%2FQBl5ywi
https://pdf.sciencedirectassets.com/280158/1-s2.0-S1995764511X00056/1-s2.0-S1995764511600679/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEGUaCXVzLWVhc3QtMSJHMEUCIHt%2Fb8%2Fu8TbkKLOWcIIE2105RHf3jzxcnCWhIT6X9fWPAiEAgBBs4PTIqS7KW%2FTJ%2BXECd1TRUXKCGAk1zJLYrtxANFIqzAQIPhAFGgwwNTkwMDM1NDY4NjUiDIYCkeRxVcG2BdJOSiqpBIhcEVNyzF3u0TejjMlFHZ7WWlPyVzitGnWITMjFl3VE%2F%2F86etylwP8aLXcIiMzyysyQJfNL%2FhdGbtyK26Ej3eu4oBkkEk%2Fwrg946AlfshfhkdyHY0oSqkqH2QEH9gffWvvLSl%2BuL3O2kc44UaUZraZXMwEyFMu8GuW0ADVYGNL%2FXBRSTU39f9085FrMs5f7r3E6dhQsQuDG6sk1JfO5mNQtRRgjNIwa9A40fHNS5%2BQHqdOGJDeTjeJzNdVJmXsevdTX2K0kaxXna8UKbnW9%2FBmOep5X38Eot9dfa3HeeNvzcJW2BtCPcHwHVaS%2F8AtwOn9Nqlt0T48fDEsgJcWbw2JzbRt73oyhdTspSipYkF1VqqrH9BxI2JpFNePXySoaE3nd6JGl32XMQaeAuIyda3iqfAw2hxjZfRgUmUNHZja9ZR2Z%2FEfU8rZoV%2FFGTJCAACN%2BREMh7yO6sQSnZJoTnmFWbjHMGV%2Fjy9T7OxgtbGoDQ%2Fn4HU0ZLeF%2FK9SKNNQ3hbMtCqQe8c7Cw%2B7zWAbrIs%2FYFXpKXTNA%2B7g6W%2Fj8mkaqMp7J%2FEUPLesb%2Bn%2F3NsHhAUskVjknoA95zZ7bRtC2WDCIYyFrjeQ%2BFbWWvTh7qHA66oSdG5je9G5hA3foCScZgZhqI2ZZ24q7TIcQ877Cw14mXb%2FQBl5ywi
https://pdf.sciencedirectassets.com/280158/1-s2.0-S1995764511X00056/1-s2.0-S1995764511600679/main.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEGUaCXVzLWVhc3QtMSJHMEUCIHt%2Fb8%2Fu8TbkKLOWcIIE2105RHf3jzxcnCWhIT6X9fWPAiEAgBBs4PTIqS7KW%2FTJ%2BXECd1TRUXKCGAk1zJLYrtxANFIqzAQIPhAFGgwwNTkwMDM1NDY4NjUiDIYCkeRxVcG2BdJOSiqpBIhcEVNyzF3u0TejjMlFHZ7WWlPyVzitGnWITMjFl3VE%2F%2F86etylwP8aLXcIiMzyysyQJfNL%2FhdGbtyK26Ej3eu4oBkkEk%2Fwrg946AlfshfhkdyHY0oSqkqH2QEH9gffWvvLSl%2BuL3O2kc44UaUZraZXMwEyFMu8GuW0ADVYGNL%2FXBRSTU39f9085FrMs5f7r3E6dhQsQuDG6sk1JfO5mNQtRRgjNIwa9A40fHNS5%2BQHqdOGJDeTjeJzNdVJmXsevdTX2K0kaxXna8UKbnW9%2FBmOep5X38Eot9dfa3HeeNvzcJW2BtCPcHwHVaS%2F8AtwOn9Nqlt0T48fDEsgJcWbw2JzbRt73oyhdTspSipYkF1VqqrH9BxI2JpFNePXySoaE3nd6JGl32XMQaeAuIyda3iqfAw2hxjZfRgUmUNHZja9ZR2Z%2FEfU8rZoV%2FFGTJCAACN%2BREMh7yO6sQSnZJoTnmFWbjHMGV%2Fjy9T7OxgtbGoDQ%2Fn4HU0ZLeF%2FK9SKNNQ3hbMtCqQe8c7Cw%2B7zWAbrIs%2FYFXpKXTNA%2B7g6W%2Fj8mkaqMp7J%2FEUPLesb%2Bn%2F3NsHhAUskVjknoA95zZ7bRtC2WDCIYyFrjeQ%2BFbWWvTh7qHA66oSdG5je9G5hA3foCScZgZhqI2ZZ24q7TIcQ877Cw14mXb%2FQBl5ywi
https://www.ijpsdr.com/index.php/ijpsdr/article/view/1029
https://www.ijpsdr.com/index.php/ijpsdr/article/view/1029
https://www.ijpsdr.com/index.php/ijpsdr/article/view/1029
https://www.researchgate.net/publication/321211298_EVALUATION_OF_WOUND_HEALING_ACTIVITY_OF_CROSSANDRA_INFUNDIBULIFORMIS_FLOWER_EXTRACT_ON_ALBINO_RATS
https://www.researchgate.net/publication/321211298_EVALUATION_OF_WOUND_HEALING_ACTIVITY_OF_CROSSANDRA_INFUNDIBULIFORMIS_FLOWER_EXTRACT_ON_ALBINO_RATS

	Title
	Abstract

