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ABSTRACT 
Natural products are a rich source of chemical constituents with wide structural diversity, along 
with tremendous therapeutic potential. So that the medicine derived from natural sources such as 
plants, microorganisms, marine, etc. are the endowments of nature for the endurance of life. 
Barleria prionitis is a famous perennial plant commonly known as porcupine flower or 
Vajradanti. It is a shrub with yellow flowers and two flat seeds shielded with matted hairs, 
inhabit most parts of India. Various parts of the plant such as leaves, roots, aerial parts, flowers, 
and stems are used in the traditional system of medicine. Conventionally, various infusions are 
prepared using the plant parts and utilized for the treatment of different kinds of diseases. It is 
one of the vital ingredients of many herbal teeth formulations. From the pharmacological point, 
the plant has been effectively screened for antibacterial, antifungal, antiviral, anti-inflammatory, 
antifertility, antioxidant, anticancer, and anticataract activities. Compounds such as tannins, 
saponins, glycosides, phenolic acids, phytosterols, and terpenes have been identified in the plant. 
The plant contains some specific compounds such as barlenoside, barlerine, acetylbarlerine, and 
balarenone and some common secondary metabolites such as lupeol, β-sitosterol, vanillic acid, 
and syringic acid. This review gives insight into the botany, ethnomedicinal uses, 
phytochemistry, pharmacological activities, clinical study, quality control, and formulations of 
Barleria prionitis.  
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1. INTRODUCTION 
1.1. Dental Caries  
Dental caries is a localized and progressive decay of the teeth. Not only does it cause  many  
people  to  experience  a  great  deal  of  pain,  it  leads  to  continuous discomfort through  
inconvenient  treatment.  WHO’s  report on the  Global  Problem of Oral  Diseases,  notes  that  
oral  diseases  such  as  dental  caries  (tooth  decay), periodontitis (gum disease) and oral and 
pharyngeal cancers are global health problem in  both  the  industrialized  and  the  developing  
countries,  especially  among  poorer communities.  Dental caries is a major oral affliction in 
developing countries, affecting 60-90% of the school children and the vast majority of adults. An 
estimated five billion people worldwide have experienced dental caries [1]. Figure 1 highlights 
the dental caries experience among 12-year-old children in the six WHO regions in the year 
2000, based on the DMFT (Decayed, Missing and Filled  Teeth)  Index,  which  measures  the  
lifetime  experience  of  dental  caries  in permanent dentition. In developing countries  like 
India, the rate of dental caries  is rising and since more than 80% of the world’s children live in 
these countries, dental caries  is  considered  to  be  a  major  public  health  problem [2]. 
1.2. How dental caries are caused?  
Dental caries is a multifactoral infectious disease in which the active agent or agents are 
members of the indigenous oral flora (Figure 2).  Oral  cavity  harbors  a rich  and  diverse  
microbial  flora  because  of  its  ideal  humidity  and  temperature,  the frequent  passage  
through  it  of  most  nutrients  needed  by  many  microbial  species  and presence of several 
ecological niche. The presence of a myriad of microorganisms is a natural part of proper oral 
health. Oral microbes can adhere to surfaces throughout the   oral cavity.  These include the 
tongue, epithelial cells lining roof of the mouth and the cheeks, and enamel of the teeth [3].   
 

 
Fig. 1. Dental caries levels (DMFT) of 12-year-olds worldwide WHO. 
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1.3. Microbial and host ecology  
Under the conditions in which the human-oral microflora relationship evolved, the  bacteria  that  
inhabit  the  human  mouth  appear  to  have  a  commensal  or  even mutualistic relationship 
with their human host and with each other. The mouth can be considered  an  ideal  environment  
for  the  growth  of  microorganisms,  since  it  is  warm and  moist  and  has  a  constant  influx  
of  nutrients  through  saliva  and  food  intake.  In fact, it has been calculated that there are as 
many as 4 x 1010  organisms in each gram of plaque removed from the teeth [4]. These organisms 
consist of, on an average,  more  than  400  species  that  live  together  through  the  exploitation  
of  very specific ecological niches. For example, Lactobacilli are known to favour the dorsum of 
the tongue, while Streptococcus mutans requires a solid, non-shedding surface for colonization, 
as demonstrated by the rapid appearance of S.  mutans in  the  mouth  of toothless infants when 
obturators are inserted to fix cleft palates. This  complex  relationship  even  consists  of  bacteria  
whose  presence  is  contingent  on other  “pioneer”  bacterial  species.  It  has  even  been  
demonstrated  that  certain  oral microorganisms can cooperate in a mutualistic manner for a 
common benefit, as when species  collaborate  by  using  different  species-specific  enzymes  to  
break  down complex  host  molecules  that  could  not  be  metabolized  by  a  single  species. 
 

 
Fig. 2. Dental caries is a multifactoral infectious disease. 
 
The ecology of the mouth, however, does not just involve interactions among microorganisms.  
In  fact,  the  host  plays  a  large  role  in  maintaining  a  uniform ecosystem,  especially  
through  the  saliva.  Saliva  is  a  complex  mineral-  and  protein-rich  solution  that  delivers  
nutrients  to  the  many  bacterial  species  within  the  mouth while also protecting host surfaces. 
During mastication, increased saliva flow prevents changes in oral pH, because the buffer 
bicarbonate is present in saliva and acts as an acid  sink  at  a  time  when  acidic  products  are  
being  introduced  into  the  mouth.  Urea and  the  peptide  sialin  are  both  also  present  in  low  
concentrations  in  saliva  and produce ammonia when hydrolyzed, a basic product capable of 
raising pH. This  basicity  and  buffering  counteracts  the  lactic  acid  produced  by  anaerobic 
bacteria  in  the  mouth  during  the  fermentation  that  occurs  when  nutrients  are introduced,  
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offsetting  decay  of  the  teeth  caused  by  this  acid.  Saliva  also  contains glycoproteins  that  
are  known  to  be  antibacterial,  such  as  lysozyme  and lactoperoxidase.  These  compounds  
act  independently  of  the  host's  immune  system, and  are  able  to  destroy  invasive  bacteria  
without  harming  the  ecological  balance of the oral cavity, since indigenous bacteria have 
evolved resistance.  A  remarkable  example  of  the  balanced  relationship  between  saliva  and  
oral microbiota is the fact that saliva is actually supersaturated with calcium and phospate ions,  
which  precipitate  to  form  hydroxyapatite  and  remineralize  the  teeth.  This supersaturated  
solution  should  theoretically  result  in  uncontrollable  tooth  growth  as more  and  more  
calcium  phosphate  precipitates  onto  the  teeth.  However,  proteins containing proline  and  a 
peptide called statherin,  both of which are present in saliva, have  been  shown  to  slow  the  
rate  of  precipitation  of  these  ions  to  a  rate  which perfectly  matches  the  rate  of  decay  
induced  by  bacteria  during  normal  lactic  acid formation. Under these conditions, teeth should 
be caries-free while the mouth remains colonized. The extensive decay and rampant levels of S. 
mutans in patients  suffering  from  xerostomia,  or  reduced  saliva  flow,  is  a  striking  example  
of the  role  of  saliva  in  caries  prevention.  In  fact,  patients  undergoing radiation  for  head  
and  neck  cancers  are  often  used  as  models  for  the  progression  of decay,  since  severe  
xerostomia  is  an  almost  universal  side  effect  of  such  treatment [5-6].   
1.4. Pathogenic Bacteria  
Historically, cavities were attributed to a general overgrowth of oral bacteria, termed the “non-
specific plaque hypothesis.” However, this was disproved  by  Keyes (1960),  who  compared  
the  bacterial  make-up  of  caries-active  and  caries-inactive hamsters  and  found  much  higher  
proportions  of  a  group  of  bacteria  termed  the “mutans  streptococci”  in  the  cariogenic  
hamsters.  He  further  showed that  hamsters  without  caries  did  not  develop  them  until  
exposed  to  caries-active hamsters or their faeces. The mutans streptococci could be isolated 
from these newly caries-active hamsters, and cultures of the bacteria would also cause caries in 
caries-free hamsters. Keyes' hamster experiments showed that these bacteria fulfilled Koch's 
postulates  for  infectious  disease  and  led  to  the  adoption  of  the  “specific  plaque 
hypothesis,”  which  states  that  only  certain  bacterial  species  are  responsible  for cariogenic 
behavior (Gibbons 2005). This breakthrough made researchers eager to discover which bacterial 
species were responsible for caries formation. Caries are formed when the rate of decay of the 
teeth  caused  by  the  lactic  acid  produced  by  anaerobic  bacteria  exceeds  the  rate  of repair  
initiated  by  the  phosphate  and  calcium  ions  in  saliva.  Lactic acid production surges when 
sucrose is introduced into the mouth during meals or snacks, resulting in an overall drop in oral 
pH.  Thusly,  if  acidity  is  a  prerequisite  for  caries  formation, then only species that thrive  in 
an acidic environment, known as acidophilic  species, can play a role  in producing them. In  
fact, when  cultures simulating a community of oral  bacteria  were  pulsed  with  glucose  to  
produce  a  constant  pH  lower  than  5,  the acidophilic  species  Lactobacillus  casei,  
Veilonella  dispar,  and  especially Streptococcus  mutans  were  able  to  dominate  niches  
previously  occupied  by  other, avirulent species, and became irreversibly over-represented in 
the population [7].   
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1.5. What are periodontal diseases? 
The word “periodontal” literally means “around the tooth.”Periodontal diseases are bacterial gum 
infections that destroy the gums and supporting bone that hold your teeth in your mouth. 
Periodontal diseases can affect one tooth or many teeth. The main cause of periodontal diseases 
is bacterial plaque, a sticky, colorless film that constantly forms on your teeth. If the plaque is 
not removed, it can turn into a hard substance called calculus or tartar in less than two days. 
Tartar is so hard it can only be removed by an oral health professional, such as a dentist or dental 
hygienist. The bacteria in plaque infect the gums, and release poisons that cause redness and 
inflammation (irritation). The inflammation and the poisons themselves cause destruction of the 
tissues that support the teeth, including the bone. When this happens, the gums separate 
microscopically from the teeth, forming pockets that fill with even more plaque causing even 
more infection. Periodontal diseases are multi-factorial. This means that there is not just one 
cause of periodontal diseases but rather multiple factors that can affect the health of your gums.  
Tobacco use significantly increases the risk of developing periodontal diseases and can 
negatively affect treatment. 
Hormonal changes during pregnancy, puberty and menopause can cause the gums to become 
red, tender and bleed easily.  
Genetics and family history of periodontal diseases indicate a greater likelihood of developing 
these diseases.  
Stress can make it more difficult for the body to fight off infection, including periodontal 
diseases. 
Some Medications such as oral contraceptives, antidepressants and certain heart medicine, can 
affect oral health. 
Destructive habits such as improper oral hygiene technique, oral piercing, drug or alcohol abuse 
can affect periodontal health. 
Poor nutrition can make it harder for the body to fight off infection. 
Systemic diseases that interfere with the body’s immune system may worsen the condition of the 
gums and supporting bone [8-10]. 
1.6. Types of periodontal diseases 
Gingivitis: As the mildest form of the periodontal diseases, gingivitis causes the gums to 
become red, swollen, and bleed easily. There is usually no discomfort at this stage.  
Chronic Periodontitis: Chronic periodontitis is a condition resulting in inflammation within the 
soft tissues surrounding the teeth causing progressive attachment and bone loss (see Figures 3). It 
is diagnosed by bone loss on a dental X-ray, the formation of gum pockets and/or receding gums. 
It is most common in adults, but can occur at any age. 
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Fig. 3. Bone loss due to chronic periodontitis       
 
Aggressive Periodontitis: This form occurs in patients who are otherwise in good health. 
Common features include rapid attachment loss and bone destruction. There are two forms of 
aggressive periodontitis: 
Localized Aggressive Periodontitis: Most often occurs near puberty and usually involves 
attachment loss around first molars and/or front teeth but may involve one or two additional 
teeth. 
Generalized Aggressive Periodontitis: Usually, but not always affects people under 30 years of 
age. It involves attachment loss on at least three permanent teeth in addition to first molars and 
incisors. Periodontitis as a Manifestation of Systemic Disease As the name indicates, this form is 
associated with one of several systemic diseases that are related to periodontitis, such as diabetes. 
Necrotizing Periodontal Diseases: These types of periodontal diseases cause ulcers in the gums 
between the teeth and are most commonly observed in individuals with certain conditions 
including, but not limited to, HIV infection, malnutrition and immuno suppression. Stress, 
smoking, and poor oral hygiene sometimes can contribute to this problem. 
1.7. What are the signs of periodontal diseases? 
Periodontal diseases are often silent, meaning that symptoms may not materialize until 
significant bone loss has occurred. Some people may have periodontitis and not experience any 
symptoms and be unaware that they have disease. Common symptoms and signs of periodontal 
diseases include: 

 Red, swollen or tender gums 

 Bleeding while brushing or flossing 

 Gums pulling away from the teeth  

 Making teeth appear longer 

 Loose or separating teeth 

 Pus between the gum and tooth 

 Persistent bad breath 

 A change in the way your teeth  

 Fit together when you bite 

 A change in the fit of partial dentures 
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If you notice any of these symptoms, you should see a periodontist for a complete periodontal 
examination. A periodontist is a dentist who specializes in the prevention, diagnosis and 
treatment of tissues surrounding the teeth. In addition, periodontists are experts in the placement 
and maintenance of dental implants. During a periodontal examination, the periodontist will 
gently place a small measuring instrument called a periodontal probe in the 
teeth and gums to measure pocket depths and help make a diagnosis. Probing depths measuring 
1-3mm are usually considered healthy. Four to 5mm may indicate mild periodontitis, 5
suggest moderate periodontitis, and 7mm or greater may i
to probing depth measurements, X
supporting the teeth Figure 4. 
 

Fig. 4. Complete periodontal examination
 

1.8. How are periodontal diseases treated?
Once your periodontal health has been evaluated, your periodontist will work with you to 
determine the best treatment options to control your disease and bring you back to health. 
Treatment can vary depending on how far the disease has progressed. If diagn
the early stages, simple non-surgical periodontal therapy may be sufficient. If periodontitis has 
advanced to the point where the periodontal pockets are deep and significant amounts of bone 
are lost, surgical therapy may be necessary.
require ongoing periodontal maintenance procedures to sustain health.
This ongoing phase of treatment will allow your periodontist to assess your periodontal health 
and make sure that your infection
evaluation appointments, your mouth will be examined,
removed and, if necessary, your teeth will be polished and your bite will be checked. Periodontal 
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diseases are chronic diseases, just like diabetes. Without careful, ongoing treatment, periodontal 
diseases can and often do recur. 
1.9. How can the periodontal diseases be prevented? 
Good oral hygiene and professional care are the keys to keeping your teeth for a lifetime. The 
best way to prevent periodontal diseases and tooth decay is to remove the bacterial plaque by 
thorough brushing and flossing every day. Good oral hygiene habits will help keep the formation 
of dental tartar to a minimum. Regular dental visits that include a periodontal examination are 
also important to detect any changes in periodontal health and, if necessary, to remove hardened 
tartar in places that your toothbrush and floss may have missed. A professional cleaning (often 
called a prophylaxis) at least twice a year is recommended for patients with good periodontal 
health. If you have had any form of the periodontal diseases, you may need professional 
maintenance more frequently. Congratulations on taking the first step to achieving periodontal 
health! Preventing and/or controlling periodontal diseases is a worthwhile commitment that will 
keep you smiling for life [11-13]. 
1.10. Introduction of plant 
Medicinal plants are used worldwide in management of healthcare problems since time 
immemorial and approximately 60-80% of the world’s population still depending on the 
traditional medicines [14-19]. Currently, the global demand of herbal medicines is increasing 
rapidly because of their higher safety margin and low cost [20]. Medicinal plants are believed to 
be a potential source for the discovery of new drug candidates [21-24]. Numbers of active 
compound classes like alkaloids, terpens, flavonoids, glycosides, lignans, phenolics, saponins etc 
has been used in the modern system of medicines for their wide therapeutic activities [25-29]. 
Ayurveda, a traditional systems medicine in India, have major treatment globally [30]. B. 
prionitis Linn. (family: Acanthaceae) is well-known medicinal plant in ayurvedic system of 
medicine in India. The whole plant, root, leaves and bark of the plant occupy a significant place 
in the indigenous system of medicine of India for the treatment of various diseases like 
toothache, inflammations, boils, glandular swellings, catarrhal affections etc. [31-34]. In India it 
has several vernacular names like In English-yellow nail-dye plant, porcupine flower; Sanskrit-
vajradanti, kurantaka, koranta; Hindi-kala bans, katsareya, piabansa; Bengali-kantajinti, 
peetjhanti; Gujarati-kantashila; Kannada-karunta, mullugorante; Malayalam-chemmulli, 
varelmutti; Marathi-kalsunda, kate koranti, kholeta, koranta, pivala-koranta; Odia-daskeranta; 
Tamil-kaattu kanagaambaram, semmulli and in Telugu-mullugorinta chettu. In Indian traditional 
systems of medicine (Ayurveda) it is known as sahachara, baana, kurantaka, kuranta, koranda, 
korandaka, shairiya and pita-saireyaka. In folk medicine it is known as piyaabaasaa, jhinti and 
katsaraiyaa Here, the attempt has been made to highlight its traditional uses, phytoconstituents, 
pharmacology and toxicity. 
1.11. Distribution 
It is commonly found in tropical Asia include India, Malesia, Pakistan, Philippines, Sri Lanka 
and in tropical Africa and Yemen. This plant is distributed throughout the hotter parts of India 
and commonly grown in gardens as a hedge plant. It is commonly found in the states of India 
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include Andaman and Nicobar Islands, Andhra Pradesh, Assam, Bihar, Chhattisgarh, Delhi, Diu 
and Daman, Goa, Gujarat, Jharkhand, Karnataka, Kerala, Laccadive and Maldiv Islands, Madhya 
Pradesh, Maharashtra, Orissa, Pudhucherry, Rajasthan, Tamil Nadu, Uttarakhand, Uttar Pradesh 
and West Bengal [35-36]. 
1.12. General Botanical Description 
B. prionitis is a perennial, erect, bushy shrub grows up to 1-2 m high. They posses 2-4 sharp long 
axillary spines which about 11 mm long. The stems are terete, glabrous, much branched with 
cylindrical and tapering branchlet. Leaves are smooth, opposite, ovate-elliptic to obovate, 
acuminate, tapering to base, bristle-tipped and about 6-15 cm long and 4-6 cm wide. The petioles 
are about 0.5-3 cm long. The flowers are sessile, yellow in colour and often solitary in lower 
axils and spictate in the upper axils. Bracts are acute, linear-lanceolate, foliaceous, about 1-1.5 
cm long and 0.2-0.8 cm wide with bristle tipped. The bracteoles are long, narrowly linear-
lanceolate, spinous-tipped, about 1.4 cm long and 0.15 cm wide. The calyx is two partite. The 
outer calyx-lobes are mucronate, ovate-oblong and inner lobes are mucronate, linear-lanceolate. 
The outer lobes are 1.5 cm long and 0.4 cm wide while the inner lobes are 13 mm long and 2 mm 
wide. The corolla is bright, golden yellow in colour with pubescent outside and glabrous inside 
and about 1.5 cm long. It is somewhat bilipped and lobes are oval-oblong, rounded and entire. 
The stamens include 2 fertile stamens and 2 staminoid stamens. The fertile stamens are exerted 
beyond the corolla tube while the staminod stamens are very short. The filaments are hairy and 
about 2-2.5 cm long, glandular-pubescent and yellowish in colour. The yellow anthers are 3 mm 
long. The ovary is ovoid and sigma is long, linear, sticky and pinkish in colour. The fruit capsule 
is ovoid, 2 seeded and about 1.5-2 cm long and 0.6-0.8 cm wide. The seeds are oval-oblong, 
covered with silky copper-brown appressed hairs and measuring about 7.4-8.5x6-6.8 mm [37-
38]. 
1.13 Use in traditional medicine 
In indigenous system of medicine in India, the juice of B. prionitis leaves is used in stomach 
disorders, urinary affections, ulcer and fever. The leaf juice mixed with honey given to children 
in catarrhal affections and fever. Leaves are chewed to relieve from toothache. Some tribal 
communities are used leaves for the treatment of piles and reduce irritation. The leaf juice is 
applied externally in lacerated soles of feet and pimples. The dried stem bark is used as an 
expectorant in whooping cough and diaphoretic. The aerial parts of this plant are also used in 
inflammations and gastrointestinal disorders. The root paste is externally applied to disperse 
boils and glandular swellings. The flowers are used internally for the treatment of migraine, 
internal abscesses, oedema, haemoptysis, urethral discharges, seminal disorders and reduce 
obesity. The whole plant is also used in stiffness of limbs, enlargement of scrotum and sciatica. 
The whole plant, specifically the roots are used as diuretic and tonic. It is also used in urinary 
infection, jaundice, hepatic obstruction and dropsy. Ash of the whole plant with honey is given in 
bronchial asthma. The crude extract of this plant in oil is recommended in arresting the greying 
of hair, arthritis and gout. In South India, this plant is widely used in neurological disorders like 
paraplegia, sciatica, also in leprosy and other skin diseases. The plant formulation, available in 
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over the counter is prescribed in dysurea, rheumatic affections, internal abscesses, nervine 
disorders and in chronic sinusitis [39-40]. 
1.14. Phytochemistry 
Preliminary phytochemical analysis of hydro-methanolic extract of B. prionitis whole plant 
indicated the presence of glycosides, saponins, flavonoids, steroids and tannins [41]. The leaves 
and flowering tops were reported to rich in potassium salts. Several phytochemicals viz., 
balarenone (1), pipataline (2), lupeol (3), prioniside A (4), prioniside B (5) and prioniside C (6) 
has been isolated from the ethanolic extract of B. prionitis [42-43]. Numbers of glycosides 
include barlerinoside (7), verbascoside (8), shanzhiside methyl ester (9), 6-O-trans-p-coumaroyl-
8-O-acetylshanzhiside methyl ester (10), barlerin (11), acetylbarlerin (12), 7-methoxydiderroside 
(13), lupulinoside (14) has been also isolated from the aerial parts [44-46]. Two anthraquinones 
derivatives has been also identified in this plant and their structures were characterized as 1,8, 
dihydroxy-2,7-dimethyl 3, 6-dimethoxy anthraquinone and 1,3,6,8-tetra methoxy-2,7-dimethyl 
anthraquinone [47]. The leaves were reported to contain scutellarein (15), melilotic acid (16), 
syringic acid (17), vanillic acid (18), p-hydroxybenzoic acid (19), 6-hydroxyflavones (20). 
Beside these phytochemicals, luteolin-7-O-β-D-glucoside (21), β-sitosterol (22), scutellarein 7-
neohesperidoside (23), apigenin 7-O-glucoside (24), 13, 14-seco-stigmasta-5, 14-diene-3-a-ol 
(25) were also reported to present in B. prionitis [48-50]. The structures of some phytochemicals 
are given in Fig. 5. 

 



Curr. Pharm. Res. 2020, 11(1), 3941-3966 

3951 
 
 

 

 
 

 



Curr. Pharm. Res. 2020, 11(1), 3941-3966 

3952 
 
 

  
 
Fig. 5. Structures of some selected phytochemical isolated from B. prionitis Linn. 



Curr. Pharm. Res. 2020, 11(1), 3941-3966 

3953 
 
 

1.15. Pharmacological Activity 
Antibacterial activity: It has been reported that different solvent (ether, ethanol and chloroform) 
extracts of B. prionitis leaves and callus showed antibacterial activity against numbers of gram 
positive bacterial isolates while no or slight inhibitions were observed against the aqueous 
extracts. Among these extracts, the ether extract showed strongest antibacterial activity. Some 
antibacterial phytochemicals include balarenone, pipataline and 13, 14-seco-stigmasta-5, 14-
diene-3-a-ol have been isolated from the ethanolic extract of B. prionitis and these compounds 
showed strong antibacterial activity against Bacillus cereus and Pseudomonas aeruginosa. It was 
reported that the different solvent extracts of barks, leaves and stems showed potent antibacterial 
activity against oral pathogens Streptococcus mutans, Staphylococcus aureus, Pseudomonas 
aeruginosa and Bacillus cereus causing dental caries. Among the extracts, the methanolic bark 
extract showed more potent inhibitory activity against all the oral pathogenic bacteria. The 
antimicrobial activity of B. prionitis may be due to the presence of acetylbarlerin, barlerin, 
shanzhiside methyl ester, verbascoside, balarenone, pipataline, 13, 14-seco-stigmasta-5, 14-
diene-3-a-ol and 6-O-acetyl shanzhiside methyl ester [34, 42]. 
Antifungal activity: The acetone, methanol and ethanol extracts of B. prionitis bark showed 
antifungal activity against oral pathogenic fungus Saccharomyces cerevisiae and two strains of 
Candida albicans. Among the extracts, methanolic extract was more potent against all the fungal 
isolates [51] reported that the petroleum ether, dichloromethane and ethanol extract of stem and 
root showed fungistatic and fungicidal activities against C. albicans. 
Antiviral activity:Isolated two iridoid glycosides viz. 6-O-trans-p-coumaroyl-8-O-
acetylshanzhiside methyl ester and its cis isomer from B. prionitis. In vitro study showed that 
these two glycosides posses potent antiviral activity against Respiratory Syncytial Virus (RSV) 
with EC50 and IC50 values of 2.46 and 42.2 μg mL-1, respectively [52]. 
Anthelmintic activity: The whole plant extract of B. prionitis was reported have anthelmintic 
activity [53]. In vitro study showed that aqueous and ethanolic extracts were significantly 
paralyzed the Pheretima posthuma worms at lower doses (50, 75 and 100 mg mL-1) and caused 
death over 100 mg mL-1 dose concentration in compare to standard drug albendazole [54]. 
Antifertility activity: The antifertility activity of B. prionitis roots was reported byoral 
administration of methanolic root extract (100 mg/rat/day) reduced the spermatogenesis in male 
albino rats. It was observed that the root extract decreased the production of round spermatids, 
sperm motility, spermatogonia, preleptotene spermatocytes population and mature leydig cells. 
Biochemical investigation revealed that the root extract was also reduced the total protein, 
glycogen, sialic acid contents of the testes, testicular glycogen contents, epididymides, ventral 
prostate and seminal vesicle. The antifertility effect of root extract may be due to the presence of 
iridoid glycosides barlerin and acetyl barlerin via affecting the functions of testicular somatic 
cells [55]. 
Antioxidant activity: The whole plant extract of B. prionitis was reported to show potent 
antioxidant activity. In vitro study showed that the ethanol and aqueous extracts of whole plant 
posses significant antioxidant activity against 1, 1-diphenyl-2-picrylhydrazyl (DPPH), 2, 2’-
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azino-bis (3-ethylbenzothiazoline-6-sulphonic acid (ABTS), nitric oxide and hydroxyl radical 
scavenging assay and Fe3+ reduction assay. In compare to antioxidant potency, the ethanol 
extract was more potent than aqueous extract and its antioxidant potency showed sharp co-
relation with the phenolic content of the extract [56] reported that the methanolic extract of roots, 
leaves and stems showed significant antioxidant property. It was observed that the leaves showed 
higher degree antioxidant potential and high phenolic content in comparison to flower and stem 
[57]. Some glycosides have been isolated from the aerial parts of B. prionitis namely 
barlerinoside, shanzhiside methyl ester, 6-O-trans-p-coumaroyl-8-O-acetylshanzhiside methyl 
ester, barlerin, acetylbarlerin, 7-methoxydiderroside and lupulinoside showed antioxidant 
activity. Among the isolated glycosides, only barlerinoside showed higher potential of 
antioxidant property with an IC50 value of 0.41 mg mL-1. 
Anti-diarrheal activity: Reported the anti-diarrheal potential of butanol fraction of B. prionitis 
leaves. In vivo study showed that the butanol fraction dose dependently inhibited the castor oil 
induced diarrhea and PGE2 induced enteropooling in sprague-dawley rats. The butanol fraction 
also reduced the gastrointestinal motility in response to charcoal-induced gut transit changes 
[58]. 
Antidiabetic activity:Revealed that the alcoholic extract of B. prionitis leaves showed 
antidiabetic activity. Oral administration of alcoholic extract at dose concentration 200 mg kg-1 
body weight significantly decreased the blood glucose, glycosylated hemoglobin level and 
increased serum insulin and liver glycogen level in diabetic rats. The extract also arrested the 
diabetes mediated weight loss [59] 
Enzyme inhibitory effects: The extracts from the different parts and isolated phytochemicals of 
B. prionitis reported to inhibit the clinically significant enzymes, Acetylcholinesterase (AChE) 
and glutathione S-transferase (GST). Kosmulalage et al. (2007),Amoo et al. (2009, 2011) 
reported that the methanolic extracts of leaf, stem and root exhibited AChE inhibitory activities 
and the leaf and stem extracts exhibited higher potency of inhibition in compare the root extract. 
Several glycosides include barlerinoside, shanzhiside methyl ester, 6-O-trans-p-coumaroyl-8-O-
acetylshanzhiside methyl ester, barlerin, acetylbarlerin, pataline, lupeol, 7-methoxydiderroside, 
13, 14-seco-stigmasta-5, 14-diene-3-a-ol and lupulinoside have been isolated from the aerial 
parts of B. prionitis and these compounds showed different levels of AChE inhibitory activity. 
All these compounds and prioniside B and prioniside C also showed GST inhibitory activity of 
which prioniside B and prioniside C were more potential GST inhibitors [60]. 
Anti-inflammatory activity: Several reports demonstrated the usage of B. prionitis in the 
treatment of inflammations. The anti-inflammatory activity of B. prionitis was evaluated through 
in vitro enzyme based cyclooxygenase (COX-1 and COX-2) assays. It was found that the 
dichloromethane, petroleum ether and ethanol extracts of leaves, stems and roots exhibited 
significant inhibition of COX-1 and COX-2 with subsequent inhibition of prostaglandin 
synthesis that are involved in pain sensation. The Aqueous Fraction (TAF) of hydromethanolic 
extract of B. prionitis whole plant reported to have significant anti-inflammatory activity against 
the acute inflammation induced by carrageenan, histamine and dextran in rats [61]. The anti-
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inflammatory activity of the ‘TAF’ may be due to the presence of iridoid glucosides, shanzhiside 
methyl ester, acetyl barlerin and barlein. Another study revealed that the aqueous extract 
fractions (FR-III and FR-IV) of root significantly inhibited the caragennan induced rat paw 
edema. The FR-III and FR-IV at oral dose concentration of 400 mg kg-1 body weight inhibited 
the paw edema by 50.64 and 55.76%, respectively and the results were comparable with the 
reference standard drug indomethacin with a 60.25% of inhibition. The ethanolic extract of 
flowers also exhibited anti-inflammatory activity in rats.  Oral administration of flower extract 
(200 mg kg-1 body weight) showed significant dose-dependent reduction in carrageenin induced 
swelling and cotton pellet granuloma weight that were equivalent to 48.6 and 36.4% protectionn 
[62]. 
Cytoprotective activity: Mast cells play an important role in inflammatory responses and 
release histamine upon their degranulation to produce various allergic reactions.The hydro-
methanolic extract of whole plant showed dose-dependent mast cells and erythrocyte membrane 
protection activity in response to the toxic chemicals. The extract inhibited the Compound 48/80 
induced mast cells degranulation up to 64.91% at dose concentration 10 μg mL-1 and the result 
was comparable with the reference standard disodium cromoglycate (10 μg mL-1) with 19.32% 
protection (Maji et al., 2011). The extract (10 μg mL-1) provided significant erythrocyte 
membrane protection (27.10%) against hypotonicity haemolysis and the result was comparable 
with reference standard indomethacin (10 μg mL-1) with 61.29% protection [63]. 
Diuretic effect: The diuretic property of B. prionitis flower extract was performed by the oral 
administration of aqueous flower extract (200 mg kg-1) was significantly increased the urination 
(dieresis) and sodium elimination but not potassium in rats. The diuretic effect of flower extract 
(200 mg kg-1) was comparable and statistically significant with the reference drug furosemide 
(20 mg kg-1) [64]. 
Anti-nociceptive activity: The analgesic activity of B. prionitis flowers was evaluated using an 
Ugo Basile Analgesy meter induced artificial pain and acetic acid induced writhing models. In 
vivo study showed that the flower extract dose dependently provided a significant increase in the 
analgesio-meter-induced force and exhibited significant resistance against pain in mice. The 
flower extract was also provided dose dependent significant reduction in writhing characterizes 
by the reduction in acetic acid induced abdominal cramping and abdominal cramping. At a dose 
concentration of 50 mg kg-1 body weight, the extract provided statistically significant reduction 
of writhing by 5.24% [65]. 
Hepatoprotective activity: The iridoid glycosides enriched fraction from hyrdoethanolic extract 
of leaves and stems of B. prionitis was reported to show significant hepatoprotection against 
carbon tetrachloride, galactosamine and paracetamol induced hepatotoxicity in mice and rats 
(Singh et al., 2005). The oral administration of iridoid fraction significantly reduced the 
hepatotoxin induced elevated levels of serum alanine aminotransferase (ALT), aspartate 
transaminase (AST), alkaline phosphatase (ALP), bilirubin and triglycerides in a dose dependent 
manner. The fraction was also increased the hepatic glutathione content and reduced the hepatic 
lipid peroxidation in response to the hepatotoxicity in mice and rats [66]. 
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Anti-arthritic activity: The TAF fraction was reported to have anti-arthritic property in 
Mycobacterium tuberculosis induced adjuvant arthritis rats model. The TAF at oral dose range of 
12.5-100 mg kg-1 significantly inhibited leucocytes migration and lowered the Erythrocyte 
Sedimentation Rate (ESR) and exudate volume in pleural cavity which indicated the inhibition of 
vascular permeability in arthritis-induced rats protection [67]. 
Antihypertensive activity: In a study, antihypertensive In a study, antihypertensive activity was 
evaluated in male albino Wistar rats, which were uninephrectomized. Hypertension was induced 
by injecting deoxycorticosterone acetate salt, rats were divided into five groups, different dose 
levels were administered twice a week for the duration of 6   weeks, and instead of water, 1% 
NaCl was provided for drinking to the rats. Dose levels of 200   mg/BW and 400  mg/BW 
showed the maximum antihypertensive effect among all. Significant antihypertensive activity is 
developed by the alkaloids, flavonoids, steroids, saponins, tannin, and phenolic compounds, 
whose presensce in B. prionitis  was confirmed through phytochemical screenings [68]. 
Central nervous system (CNS) activity:CNS activity of the 70% ethanol extract of leaves of B. 
prionitis  Linn (Acanthaceae) in Swiss albino mice was estimated. General behavior was studied 
using actophotometer. According to the study, it was observed that the test drug has the stimulant 
activity. However, in comparison with the standard drug, namely, fluoxetine hydrochloride 
available in the market, the stimulant activity seemed to be less. Fluoxetine stimulates activity in 
the animals was found to be 91.93%, whereas the test drug from  B. prionitis  stimulated the 
animal only by 49.72%. The results suggested that ethanol extract of B. prionitis  exhibits 
antidepressant activity in testing animal models [69]. 
Glutathione S-transferase, acetylcholinesterase inhibitory activity: A new compound, 
balarenone, along with three known compounds, pipataline,  lupeol,  and  13,14-seco-stigmasta-
5,14-diene-3-α-ol  was isolated from the ethanolic extract of  B. prionitis  of Sri Lankan origin. 
All four of these expressed moderate inhibitory activity against the enzymes glutathione S-
transferase and acetylcholinesterase [70]. 
1.16 Toxicity 
The toxicity study with the alcoholic extract of roots and leaves of B. prionitis did not showed 
any toxic effects in adult albino rats (Dheer and Bhatnagar (2010). No death was observed up to 
the oral administration of extract dose concentration 2.5 g kg-1 body weight during the 14 days 
of study period Dheer and Bhatnagar (2010). Singh et al. (2005) reported that the iridoid 
glucosides rich aqueous fraction B. prionitis did not produced any signs of abnormalities or any 
mortality up to the single oral administration of 3000 mg kg-1 dose in mice during the 15 days of 
study period. However, the intraperitoneal LD50 was determined as 2530 mg kg-1 for the 
aqueous fraction in mice (Singh et al., 2005). 
1.17. Phytoconstituents in  B. prionitis 
Secondary metabolites play an essential role for the economic importance of medicinal plants, 
although it’s not only economical also a core prospective for the betterment of our health. 
Preliminary phytochemical screening showed presence of phytochemicals such as alkaloid (by 
Mayer’s reagent test, Hager’s reagent test, Wagner’s reagent test, and Dragendorff ’s reagent 
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test), flavonoids (by alkaline reagent test and Shinoda test), saponins (Frothing test), terpenoids 
(dinitrophenylhydrazine test), phytosterol (Liebermann’s test and Liebermann–Burchard test), 
phenolic compound and tannin (FeCl3, lead acetate test, and bromine water test), essential oil, 
proteins, and amino acids (Millon’s test, Biuret test, and ninhydrin test), carbohydrates (Molisch 
test, Fehling’s solution A, Fehling’s solution B, and Benedict’s test), glycosides (Borntrager’s 
test and legal’s test) [71-72]. Its aerial parts contain glycosides such as barlerinoside, shanzhiside 
methyl ester, lupulinoside, 7-methoxydiderroside  barlerin, acetylbarlerin, and verbascoside 73-
74]; terpenoid such as lupeol, pipataline, and balarenone; and flavones such as apigenin 7-O-β-
D-glucoside   [75] and luteolin-7-o-glucoside [74]. Leaves were reported to contain phenolic 
acids such as Melilotic acid [76], syringic acid, vanillic acid, and p-hydroxybenzoic acid and 
flavones such as 6-hydroxyflavone and scutellarin [77]. Roots contain phytosterol BS [78].  
 
2. CONCLUSION 
This study has confirmed antimicrobial potential of the plant B. prionitis, thus supporting its 
folklore application as preventive remedy against oral microbial diseases. The efficacy 
of Barleria prionitis extract mouthwash in comparison with gold standard chlorhexidine (CHX) 
mouthwash on the oral health was reported. Within the limitation of this trial, herbal mouthwash 
has been shown to demonstrate similar effects on plaque as compared to the standard drug CHX. 
Further long term research needs to be done to check the efficacy and effectiveness of herbal 
products over standard drug regime. 
There is a very high prevalence of Periodontal diseases and caries in India, according to many 
studies.[79] Majority of population gives a low precedence to oral health which may be 
attributed to such high prevalence of oral diseases. Other reasons for such high prevalence may 
be lack of availability of simple interventions to rural and underprivileged people and lack of 
basic oral health education.[80] 
Antimicrobial agents may aid in disrupting pathogenic bacteria associated with plaque, thus 
aiding in the control of gingivitis.[81] Healthy oral flora is influenced by effective plaque 
control; however, the pathogenic degree of the bacteria in plaque also plays a significant role, as 
does the host response, immune status, and amount of time that plaque remains on the tooth. The 
World Health Organization estimates that 65–80% of the world's population uses traditional 
medicine as the primary form of health care. This study was an attempt to investigate if 
indigenously prepared mouthwashes from B. prionitis can effectively reduce plaque and gingival 
scores in the selected population. 
This study focused on two specific mouth rinses: B. prionitis rinse and 0.12% CHX rinse (CHX), 
both claiming to be effective in the treatment of dental plaque. CHX (0.12%) has the American 
Dental Association (ADA) Seal of Acceptance and is Food and Drug Administration approved 
for the reduction of plaque and gingivitis. CHX also has long-standing research to substantiate its 
safety 13–16 and efficacy, whereas the herbal rinse mouth rinse used in this study is a newer, 
less researched product [82-83]. 
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A variety of chemotherapeutic agents have been examined for their ability to control oral micro-
organisms and to affect plaque formation. CHX digluconate has a 30 years history in Dental 
Medicine. Studies showed that the most disturbing side-effect of Chlorhexidine is extrinsic tooth 
staining and others such as unpleasant taste and burning sensation. There is rising awareness in 
the result of natural compounds as they have dual effect. On one hand they inhibit the growth of 
bacterial organisms which are associated with oral diseases and on other hand they uphold the 
growth of helpful microorganisms.[84] 
B. prionitis mouth washes was prepared based on the findings of an in vitro study conducted by 
Aneja et al. and Diwan. In this study, 50% extracts of B. prionitis was found to be most effective 
in inhibiting Streptococcus mutans. 
To make the taste agreeable some amount of artificial sweetening agents were added. Flavoring 
agents like menthol, thymol, etc., are essential oils. Essential oils are excellent plaque inhibitors 
as chlorhexidine so they may act as confounders in plaque and gingival evaluation that's why 
they are not added in preparation.[85] 
A study by Aneja et al.[87] and Diwan and Gadhikar[88] have showed the antibacterial action 
of B. prionitis in vitro but there are no published reports on the antibacterial action of B. 
prionitis in vivo. So, this research can be considered as the only research in this aspect which 
limits its comparison with other such studies. 
The antimicrobial potency of plants is believed to be due to tannins, saponins, phenolic 
compounds, essential oils and flavonoids (Cowan, 1999). The antimicrobial potency of B. 
prionitis may be due to the presence of five iridoid glucoside esters, acetyl barlerin (6, 8-di-O-
acetyl shanzhiside methyl ester), barlerin (8-O-acetyl shanzhiside methyl ester), shanzhiside 
methyl ester and 6-0-acetyl shanzhiside methyl ester, verbascoside (6-O-trans-p-coumaroyl-8-O-
acetylshanzhiside methyl ester)[86, 88, 89]. 
It is interesting to note that even crude extracts of B. prionitis showed good activity against 
dental caries causing oral pathogens where modern antibiotic therapy has failed [86]. 
In the present study, Barleria prionitis has shown a good potential as an anti-plaque agent. 
Barleria prionitis has been proven to be less effective than CHX. Subjects answered the 
questionnaire that they found Barleria prionitis to be effective and convenient to use due taste 
duration (aftertaste) in their mouth after rinsing, taste was better than CHX due to the of natural 
ingredients. 
In regard to the efficacy of plaque reduction, CHX was considered to be more effective. 
However, CHX rinsing can cause a number of local side effects[90, 91, 92] including extrinsic 
tooth and tongue brown staining, taste disturbance, enhanced supragingival calculus formation 
and less commonly, desquamation of the oral mucosa. Due to the side-effects of CHX users are 
not bale to accept CHX completely and for long-term use [93]. Barleria prionitis doesn’t have 
any side-effects due to its natural ingredients. It can be use as a good replacement to patients who 
wish to avoid alcohol, sugar, any artificial preservatives and artificial colors in their mouthrinses. 
Further studies of longer time period have to be conducted. The natural product in issue has to be 
compared to both positive as well as negative control [94-110]. B. prionitis occupy a significant 
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place in the Ayurvedic medicine in India. The detailed information as provided in this review on 
its traditional uses, phytochemistry, pharmacology and toxicity of the extracts of different parts 
might be added value in the scientific evaluation of medicinal use of this plant. Extensive 
literature survey revealed the promising pharmacological includes antimicrobial, anthelmintic, 
antifertility, antioxidant, antidiabetic, anti-inflammatory, anti-arthritic, cytoprotective, 
hepatoprotective, anti-diarrhoeal, enzyme inhibitory, diuretic and anti-nociceptive activities of 
the extract and isolated molecules of this plant without any toxic effects. In future study, the 
conversion of these pharmacological activities in to the modern drugs, proper scientific 
evaluation includes isolation of responsible phytochemicals, their mechanism of actions, toxicity 
and proper standardization need to be explored. 
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