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ABSTRACT 

Numerous herbal shops are mentioned in Ayurveda for crack mending. 

The factory is used variously of purposes, including beautifiers, pot 

sauces, wood and gravestone color, drugs, wines, and cosmetics. The 

inner dinghy of Ehretia laevis Roxb is used in the treatment of ulcers 

and headaches. Ehretia Laevis Roxb. contains numerous similar 

chemical composites useful for creation of mending & form. Towel 

renewal goes hand in hand with inflammation told by multiple 

processes. Ehretia Laevis Roxb. called Khandu Chakka & Ajan 

Vruksha and traditionally used for crack mending, body pain & minor 

fractures in the form of original operation by myth in Maharashtra 

India. This review figure the study Ehretia Laevis and their evaluation 

with their uses. 
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INTRODUCTION 

Ehretia genus has around 150 species belongs to the family Boraginaceae.
[1-3]

 numerous 

species are substantially distributed in tropical Asia, Africa, Australia, Europe, and Northern 

America.
[4-14]

 All species of Ehretia are trees (Ehretia acuminata) and shrubs.
[15]

 (Ehretia 

rigida). The leaves, dinghies, roots, branches, fruits, and heartwoods are used as the 

traditional drugs in China, Japan, and India. Some species produce small fruits are visited by 

a broad variety of opportunistic avian frugivores, and some species could be a precious 

supplementary feedstuff for ruminant beast and wild beast due to its in vitro turmoil 

characteristics as well as low fiber.
[15-19]

 In India, genus Ehretia is reported for numerous 

species similar as Ehretialaevis Roxb., E.acuminataR.Br.
[20]

 and Ehretia microphylla.
[21,22]

 

These species are used in numerous herbal and traditional drugs in India and China because 

of their good response in numerous natural exertion. Ehretia genus has reported the presence 
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of phenolic acids, lignans, flavonoids, nitrile glycosides, quinonoids, steroids, triterpenoids, 

and pyrrolizidine alkaloid.
[23,24]

 In Wardha quarter of Maharashtra India, Khandu Chakka 

Plant is prominently used for crack mending, common pain and minor fractures by original 

peoples with promising results. Its myth claim of crack mending property has been vindicated 

on scientific base.
[25]

 Ehretia laevis Roxb. is Generally known as ovate- leaved ivory wood, 

Gujarati Vadhavaradi, Hindi bhairi, chamror, Konkanikalo gamdo, Malayalam Caranti, 

Marathi, Datrangi (As it colours teeth in red) Ajaanvruksha (Sant Dnyaneshwar from Alandi 

Maharashtra India took Samadhi near the base of this tree and considered as truly spiritual 

factory). In Ayurvedic literature, uses of this factory are for Prameha and Vishagna. This 

factory has numerous medicinally useful chemicals and has great ethno botanical parcels.
[26]

 

Ehretia is a rubric of unfolding shops in the borage family, Boraginaceae. It contains about 50 

species. The general name honors German botanical illustrator Georg Dionysius Ehret (1708 

– 1770. foreword The invention and mass product of chemically synthesized drugs has 

revolutionized health care in utmost corridor of the world over the last 100 times. Orthodox 

interpreters and herbal drugs are also used by significant corridor of the population in 

developing countries for primary care. Herbal drug is one of the most important branches of 

herbal drug worldwide. In developing countries like India, the bulk of the world's population 

also relies on herbal drugs to fulfil their health conditions.
[27]

 According to the World Health 

Organization, 80 percent of people use natural drugs for any aspect of their primary health 

care, exposing them to lower- known side goods and troubles associated with chemically 

synthesized pharmacological medicines. As a result, bioactive excerpts of medicinal shops, as 

well as their herbal drug phrasings, are a realizable volition to chemically synthesized 

drugs.
[28]

 For the seasoning to be used more vastly in medicinal practice, scientific validation 

of these claims is demanded.
[29]

 Long- term, putatively unproblematic use of an herbal 

remedy will attest to its protection and effectiveness. Herbal drugs with recorded experience 

from a long period of use should be distinguished from gravies whose conventional use has 

not been defined by exploration styles.
[30]

 Shops have long been studied as a possible source 

of new agents. Since they include a variety of bioactive composites with remedial 

eventuality. In Cameroonian folk drug, salutary shops have a long history of being used to 

treat contagious conditions due to their low bane. Folk drug lacks a theoretical foundation. 

ultramodern scientific studies on these medicinal shops are critical for the shops to be used as 

drugs more really and scientifically.
[31]

 my drugs are the dependence of conventional medical 

systems, having been used in medical practice for thousands of times and contributing 

significantly to mortal health. The wide operation, like those described in old textbooks 
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similar as Vedas and the Bible, of herbal remedies and drugs has produced medicinal 

products from traditional gravies and medicinal shops generally used. It's critical to probe 

medicinal shops with a myth character in lower depth to encourage proper use of herbal drug 

and to establish their eventuality as sources for new drugs.
[32]

 India is maybe the most unique 

country in the world, with the richest ethnical or myth drug practices. Orthodox interpreters 

use these medicines to treat a variety of conditions similar as fractures, arthritis, 

hyperlipidemia, hypertension, order conditions, diabetes, and liver conditions, among 

others.
[29]

 This rubric' shops have medicinal value and are used in herbal drug to treat 

diarrhoea, cough, cachexia, syphilis, toothache, stomach and venereal conditions, as well as 

an cure to vegetable poisoning(The wealth of India raw paraphernalia 1952). The E.laevis 

factory is used for a variety of medicinal purposes. The fresh root decoction is used to treat 

syphilis, and the stem dinghy decoction is used to treat diphtheria. Externally, tender flake 

paste is used to treat eczema, and the powdered flowers mixed with milk are used as an 

aphrodisiac. The factory is used for a variety of purposes, including beautifiers, pot gravies, 

wood and monument color, drugs, wines, and cosmetics. In ages of insufficiency, the tree's 

inner dinghy and fruit are consumed. 

 

PLANT DESCRIPTION 

Ehretia laevis is a rare Indian medicinal plant used from the ancient period, it belonging to a 

member of the Boraginaceae or Borage family, and is native to India, Pakistan, Laos, 

Myanmar, Vietnam, China, and Bhutan. The Ehretia laevis Roxb. Is high valued medicinal 

plant and becoming rare in the state of Maharashtra. It has religious importance among 

Hindus. It is growing luxuriantly growing at Alandi near the Dnyaneshwar temple. The use of 

medicinal plants is increasing worldwide. The general information of Erthia laevis given 

below.
[33,34]

 

 

 

Fig. 1: Ehretia laevis Roxb. 
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Kingdom: Plantae  

Division: Tracheophyta  

Class: Magnoliopsida  

Order: Boraginales  

Family: Boraginaceae  

Genus: Ehretia  

Species: Ehretia laevis (Roxb)  

Botanical name: Ehretia laevis Roxb.  

Synonyms: Ehretia laevis Var. platyphylla Merrill.  

Common/Local Name: Khanduchakka.  

 

Regional and Other Names 

English: Ehretia,  

Gujarati: Vadhavaradi,  

Hindi: Bhairi, Chamror, Datranga, Tamoriya  

Nepali: Datingal Konkan: Kalo Gamdo  

Marathi: Ajaanvruksha, Datrang  

Tamil: Kuruviccai, Kalvirasu  

Telugu: Tellajuvvi, Paldattam 

Malayalam: Harandi  

Sanskrit: Charmavriksha.  

Plant Family: Boraginaceae (borage)  

Habit and Habitat: Small deciduous tree, with short stem and grey bark, occasionally 

common.  

Native: India, China, Bhutan, Pakistan, Laos, Myanmar.  

Fruiting and Blooming Season: January through April   

Flower– white upto 8mm         

Fruits:  A little, initially crimson drupe that eventually turns black 

 

Properties and Uses: Ehretia laevis Roxb's inner bark is consumed as food. Leaves are 

applied to ulcers and in headaches. Fruits are astringent, anthelmintic, demulcent, 

expectorant, diuretic, and used in the affection of urinary passages, diseases of lungs, and 

spleen Ringworm can be treated with an oil and powdered kernel mixture. Seeds are 

anthelmintic shops have numerous medicinal parcels that can be used to treat cancer, 
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rotundity, diabetes, heart complaint, high blood pressure, blood lipids and muscle wasting. 

thus, it reduces the threat of infection as the loftiest number of deaths are due to COVID- 19. 

Affiliated motifs below. The factory has antifungal and antibacterial parcels that may be 

associated with infections.
[35]

 The substances contained in this factory are veritably effective 

against neurological conditions similar as cerebral ischemia and help the survival of neural 

crest cells, sedation, anticonvulsant, anti-Alzheimer's complaint, anticonvulsant, 

antidepressant, palsy.
[36]

 This factory has parcels that increase thyroid immersion and is 

salutary for thyroid cases. Anticoagulant, antiplatelet medicines are useful for senior cases 

and bedridden cases, which will also reduce the threat of heart complaint. This factory has 

medicinal parcels that treat peptic ulcers and cataracts. This will help help the complaint.
[37]

 

The factory contains lysine, which reduces the rush, inflexibility and duration of treatment of 

the herpes simplex contagion, and thus can be used for other conditions.
[38]

 also, it can be 

used in the treatment of schizophrenia, calcium and protein. immersion, recuperation, sports 

injuries and hormone, enzyme, antibody product, osteoporosis, anxiety and depression, 

migraine and Alzheimer's complaint, hair loss, shingles, nasty excrescences, heart complaint, 

aging, etc. It's useful in precluding other conditions from infection or maintaining health with 

its intestinal and liver defensive, anti-pancreatitis, anxiolytic, anti-diabetic and hypolipidemic 

goods.
[35]

 This medicinal factory has a light argentine or white dinghy and an irregular stem. 

The size and shape of the leaves are different. Length varies from 2 to 6.3 cm and 1.3 to 3.8 

cm. The flowers of this factory are white. The calyx length of the flower is 2.5 mm, and the 

crown with 3 and 5 lobes is 6- 8 mm long. The corolla tube and lobes are lower and longer 

than the calyx.
[39,40] 
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Fig. 2: Microscopic characteristic of Ehretia laevis (a. Parenchynma fibre, b. Crystal, c. 

Phloem, d. Epidermis, e. Anomocytic stomata, f. Reticulately vessels, g. Trichome)   

 

1. Authentication on chemical and genetic levels of medicinal plants is a key move for the 

scientific and business processes respectively. In addition to morphological markers, recent 

morphologic, biochemical, cytological, and molecular markers have been used to identify 

species. Due to growing conditions, such as temperature, soil fertility, harvest time, leaves 

age, drying method, etc., the chemical components and the quantities they contain in the herb 

will differ.
[41]
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Phytochemistry  

Ethnobotanical studies est(ablished that barks, leaves and fruits of E. laevis are potential 

sources of phytoconstituents Its bark and leaves were extracted and isolated, along with its 

major metabolites, using petroleum ether, chloroform, and methanolic extracts thanks to 

phytochemical studies. These are pentacyclic triterpenoids, flavonoids, alkaloids, tannins, 

phenolic components, phenolic acids, hydrocarbons, aliphatic alcohols, fatty acids, ascorbic 

acid, amino acids, carbohydrates, benzoquinones, vitamins and minerals.
[39,40]

 

 

4.1. Pentacyclic Triterpenoids and Phytosterol   

Medicinal plants are rich in pentacyclic triterpenes, which are produced in the cytosol by 

cyclizing epoxidized squalene, a precursor to the varied class of polycyclic triterpenes. Based 

on the number of isoprene units, terpenes are categorized into the following groups: 

hemiterpenes (C5), monoterpenes (C10), sesquiterpenes (C15), diterpenes (C20), 

sesterterpenes (C25), triterpenes (C30), and tetraterpenes (C40). Terpenes are derived from 

C5 isoprene units. Triterpenoids can be classified as pentacyclic (creating five rings or 

cycles) or acyclic (only producing chains without rings or cycles). Based on the structure of 

their architecture, the pentacyclic triterpenes can be categorized into three primary classes: 

lupane (which includes betulinic acid, betulin, and lupeol). ursane and oleanane (such as β-

amyrin)., (ursolic acid, α-amyrin, etc.). Pentacyclic triterpenes have drawn a lot of attention 

lately due to their diverse biological functions. The primary active ingredients found in E. 

laevis's bark and leaves are pentacyclic triterpenoids. Joshi and Wagh reported using GC-MS 

analysis to separate the triterpenoids from petroleum ether, chloroform, and methanolic 

extracts of its barks and leaves. The triterpenoids included lupane (1), olenane (2), ursane (3), 

betulinic acid (4), betulin (5), lupeol (6), ursolic acid (7), α-amyrin (8), β-amyrin (9), 

bauerenol (10), bauerenol acetate (11) and β-sitosterol (12). Figure 3 displays the 

architectures of the most promising triterpenoids. These substances exhibit a range of 

pharmacological effects and typically don't pose a serious risk. As a result, the scientific 

world now views these triterpenes as promising lead chemicals to be designed. new multi-

targeting bioactive agents.
[51,52]
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Figure 3: Structures of pentacyclic triterpenoids and phytosterol from E. laevis.
[11,12]

 

 

4.1.1. Betulinic Acid 

Widely dispersed across the kingdom of plants, betulinic acid (BA, 3β-hydroxy-lup-20(29)-

en-28-oic acid) is a well-known pentacyclic lupane-type triterpenoid natural component that 

has attracted a lot of attention due to its broad range of pharmacological properties, e.g., 

antimalarial,
[53]

 anti-inflammatory,
[54]

 antinociceptive,
[55]

 antibacterial,
[56]

 and anticancer 

activities,
[57]

 Besides BA is known to inhibit the growth of canine cancer cell lines and cell 

arrest in the S-phase of the cell cycle, with an IC50 value of 23.5 µM in CL-1 cell line.
[58,59]

 

 

4.1.2. Betulin 

Betulin (3β-lup-20(29)-ene-3, 28-diol) is betulinic acid's decreased congener. Its chemical 

structure was discovered in 1952, and it was the first naturally occurring moiety to be 

extracted from the white birch Betula alba bark in 1788. Betulin exhibits various 
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pharmacological activities, e.g., antimicrobial,
[60,61]

 anti-inflammatory and antitumor 

activities.
[62]

 The CL-1 cell line has demonstrated that betulin, with an IC50 value of 27.0 

µM, is equally powerful as betulinic acid in terms of selectivity. anticancer agents against 

various human cancer cell lines, e.g., lung cancer, melanoma and lymphoma cells.
[59,63,64]

  

 

4.1.3. Lupeol 

Lupeol (lup-20(29)-en-3β-ol) is abundantly found in medicinal plants and has been reported 

to possess an array of pharmacological activities, including antiangiogenic,
[65]

 anti-

inflammatory,
[66]

 anticancer, antiarthritis, antidiabetic, cardiovascular,
[67-69]

 and antioxidant 

activities.
[70]

 One of the possible indicators for cancer prevention is luteol. Research has 

shown that lupeol is anticancer when it comes to human osteosarcoma cells. It induces 

apoptosis and cell cycle arrest in G0/G1 phase along with down regulation of PI3-Kinase.
[70]

 

 

4.1.4. Ursolic Acid 

Ursolic acid (3β-hydroxy-urs-12-ene-28-oic acid) is a well known pentacyclic terpenoid of 

plant origin exhibiting a wide range of pharmacological activities, e.g., antiviral,
[71]

 

antiulcerosos,
[72]

 anti-inflammatory and anticancer activities.
[73]

 

 

4.1.5. α-Amyrin 

Ursolic acid (3β-hydroxy-urs-12-ene-28-oic acid) is a well known pentacyclic terpenoid of 

plant origin exhibiting a wide range of pharmacological activities, e.g., antiviral,
[71]

 

antiulcerosos,
[72]

 anti-inflammatory and anticancer activities.
[73]

 

 

4.1.6. β-Amyrin 

The triterpene β-amyrin (3β-hydroxy-olean-12-en) has shown various pharmacological 

activities, e.g., antioxidant, anti-inflammatory, analgesic,
[76]

 antihyperglycemic and 

hypolipidemic,
[77]

 activities. β-amyrin is also known to exhibit anxiolytic and antidepressant, 

antimicrobial and antifungal actions.
[74,79-81]

 The triterpene β-a both α and β-amyrins are 

known to minimise the IL-6, TNF-α and IL-1β levels along with the myeloperoxidase 

activity.
[82]

 

 

4.1.7. β-Sitosterol 

β-sitosterol, also known as 3β-stigmast-5-en-3-ol, is a physterol and a significant plant active 

ingredient. It is also used as one of the potential plant biomarkers for the treatment and 

prevention of cancer.
[70]

 The chemical, which has an IC50 value of 16 µM in human breast 
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cancer cell lines (MDA-MB-231), functions by triggering apoptosis and activating caspases, 

including caspase-3 and caspase-9.
[83]

 

 

4.2. Flavonoids 

Flavonoids are a group of natural products, which are ubiquitously present in plants (fruits, 

vegetables and also in certain beverages).
[84]

 They can be found in a wide range of 

pharmaceutical, cosmetic, nutraceutical, and medical preparations and are linked to multiple 

therapeutic actions. The basic structures of these compounds are often characterized by a 

fifteen-carbon skeleton as a common phenyl benzopyrone linkage (C6–C3–C6) in their 

structures.
[85]

 Divided into flavonols (quercetin and kaempferol), flavones (luteolin and 

apigenin), flavanones (hesperetin and naringenin), flavan-3-ols (catechin and epicatechin), 

isoflavones (genistein), and flavanones, flavonoids are a potential family of natural 

compounds.
[85–88]

 Figure 3 displays the flavonoid structures from the plant.
[13–30]

 

 

 

Figure 4: Structures of flavonoids from E. laevis.
[13–30]

 

 

Flavonoids exert diverse activities, e.g antimycobacterial,
[89]

 antioxidant,
[90]

 anti-

inflammatory,
[91]

 anticancer.
[92-94]

 and antimalarial.
[95]

 Phytochemical screening of methanolic 

extracts of E. laevis indicates the presence of flavonoids.
[96,97] 

Flavonoids are the primary 

bioactive compounds that were separated from methanolic and its leaf and bark chloroform 

extracts glycosides. The total flavonoid contents of the plant were determined using the 
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aluminium chloride method.
[98]

 It was also reported that flavonoids (57.23 mg equivalent to 

rutin (RE)/g) were present in the methanolic extracts of the plant.
[99]

 A quantitative 

assessment of the flavonoids extracted from E. laevis using aluminium chloride colorimetric 

methods showed the presence of rutin and quercetin.
[97]

 The compound 5-hydroxy-6,7,8-

trimethoxy-2,3-dimethyl-chromone,
[29]

 was isolated from the ethyl acetate: formic acid: 

glacial acetic acid: water fraction.
[100]

              

 

4.2.1. Quercetin 

Medical trials Quercetin(3,three ′, 4 ′, five,7- pentahydroxyflavanone) is a citrus polyphenolic 

flavonoid abundantly found in vegetables and fruits,e.G., black grapes, onion and tea.
[101,102]

 

It become the first given tyrosine kinase asset in the section- I mortal scientific trials.
[103,104]

 

Recent research have mentioned for its wide spectrum of exertion, including in opposition to 

cancer, cardiovascular situations, inflammatory and CNS situations.
[105,106]

 Quercetin famous 

its massive antioxidant exertion by using sustaining oxidative stability.
[107]

 Antioxidant 

conduct of quercetin are manifested due to its effect on signal transduction, decreased 

glutathione (GSH) and reactive oxygen species. Quercetin complements the antioxidant 

capability of the frame by means of regulating the conditions of GSH. It has also been stated 

that the oral administration of tamoxifen with quercetin reprised in nano- patches expression 

drastically induces apoptosis and consequently cheapening the increase of bone most cancers 

(ninety two, ninety three). 

 

Similarity 25% Phytochemical and Ethnopharmacological perspectives of Internet. Quercetin 

(three, three′, four′, five,7-pentahydroxyflavanone) is a citrus polyphenolic flavonoid 

abundantly present in veggies and fruits, e.G., black grapes, onion and tea.
[108,109]

 It become 

the first known tyrosine kinase inhibitor within the phase-I human. 

 

4.2.2. Kaempferol 

Kaempferol (three, 4 ′,- tetrahydroxyflavone) belongs to the flavonol nobility of flavonoid. 

It's abundantly set up in tea, sap, apple, strawberries and spinach.
[110-112]

 presently, severa 

examinations installed its multitudinous pharmacological sports, e.G., cardioprotective(113), 

hepatoprotective,
[114]

 anti seditious,
[115]

 antioxidant,
[116]

 anticancer.
[117]

 neuroprotective.
[118] 

and antidiabetic places.
[119]

 Kaempferol turned into set up to be effective towards different 

kinds of cancers, along with pores and skin, colon and hepatic cancer.
[120,121]

 It also has the 

tendency to scavenge the generation of free revolutionariesviz., hydroxyl, superoxide anions, 

peroxides and nitric oxide. Theanti-inflammatory movement of kaempferol has been installed 
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in both in vitro and in vivo, and it's far regarded to be through the inhibition of 

lipopolysaccharide (LPS) and adenosine triphosphate (ATP) and by means of impacting 

phosphorylation of AKT and PI3K in cardiac fibroblasts, and for this reason shielding cell 

from in flammtory damage.
[122] 

 

4.2.3. Luteolin 

Luteolin (3 ′, four ′, 5,7- tetrahydroxyflavone) is a flavone present in a huge type of fruits, 

veggies and in medicinal foliage.
[123,124]

 Veggies which include celery, parsley, onion leaves, 

broccoli, peppers and carrots are rich in luteolin.
[124]

 Luteolin suggests an array of natural 

homes, conforming of antioxidant
[125]

 antimicrobial
[124]

 anticancer
[26]

 and estrogenic 

controller houses
[127]

 Luteolin has the capability to affect in apoptosis and bring anticancer 

issues via causing cell cycle arrest in mortal oral scaled cancerous cells, mortal esophageal, 

colon, lung and liver cancers.
[128-130]

 Luteolin also induces apoptosis and inhibits proliferation 

in opposition to mortal prostate cancer cells in xenografts fashions.
[131] 

It acts through 

multitudinous mechanisms in utmost cancers along with irruption, cell cycle arrest or 

metastasis via reduction of recap rudiments, inhibition of kinases and induction of cell demise 

thru apoptosis.
[132]

 

 

4.2.4. Apigenin  

Apigenin (four ′, 5,7- trihydroxyflavone) is generally set up in normal eating authority. Out 

of all the classes of flavonoids, apigenin is ubiquitous in the factory nation. It's rich in tea, 

oranges, onion, celery, parsley, beer and wines.
[133]

 Apigenin attracts experimenters and has 

been recommended in nutraceuticals because of its severa benefits and coffee toxin.
[134]

 

Apigenin reveals a broad diapason of sports and is used within the remedy of amnesia, 

melancholy, stroke, diabetes and utmost cancers.
[135,136]

 multitudinous in vitro and in vivo 

studies support the remedial capacity of apigenin as antioxidant,anti-inflammatory and 

anticancer.
[136]

 It induces apoptosis by way of cranking caspase- three, release of cytochrome- 

C in cytoplasm, reduction of mitochondrial membrane capability loss.
[137,138]

 Antidepressant 

and neuroprotective issues of apigenin have been observed, as well as its intervention on 

lipopolysaccharide(LPS) urged depressive-suchlikegeste in beast fashions of mice.
[139]

 The 

antidiabetic movement of this emulsion has been hooked up due to its implicit to inhibit the 

α- glucosidase pastime, performing in expanded launch of insulin
[140]

 Apigenin also exhibits 

itsanti-HIV interest in T-mobile line(H9)defiledwithHIVIandHIV-1(IIIB).
[141-143]
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4.2.5. Naringenin 

Naringenin [5,7-dihydroxy-2-(4-hydroxyphenyl)chroman-4-one] belongs to the flavanone 

collection of flavonoids and is predominantly found in citrus end result like oranges, lemons, 

grapes and tomatoes. It's miles a not unusual polyphenolic dietary element and comes from 

the hydrolysis of narirutin or naringenin-7-rutinoside.
[144,145]

 The clinical network can pay 

sizable attention to this flavonoid due to its healing capability, consisting of its 

antioxidant,
[146]

 antidiabetic.
[147]

 and anti-inflammatory properties.
[148]

 and potential against 

malignancies and neurodegenerative sicknesses.
[149,150]

 Naringenin exerts its antioxidant 

effects through scavenging unfastened radical era and improving several antioxidant enzyme 

degrees inclusive of glutathione peroxidase, catalase and superoxide dismutase.
[151]

 It 

additionally has potential anticancer houses against breast cancer MDA-MB-231 cellular 

lines by way of inhibiting HER2-TK interest, in prostate most cancers through mitochondrial 

membrane capability loss, and in liver cancer via activation caspase-three and induction of 

apoptosis.
[152-153]

 Naringenin additionally well-knownshows antidiabetic pastime in vitro at a 

dose of five µg and in vivo at the dose of fifty mg/kg by reducing the glucose stage.
[154,155]

 

 

4.3. Phenolic Acids and Tannins 

Plant phenolic acids are a essential human dietary thing and are properly renowned for his or 

her pharmacological actions which includes antioxidant,
[156]

 anticancer,
[157]

 antiallergic.
[158]

 

antimicrobial.
[158]

 and anti-inflammatory properties.
[158,159]

 The antioxidant capacity of a 

selected phenolic acid relies upon at the variety of hydroxyl corporations gift as well as their 

position at the molecule. Tannins belong to the class of polyphenols. Tannins are water 

soluble compounds, are present in many plant life and feature the capacity to precipitate 

proteins.
[160-162]

 Polyphenols are taken into consideration to be good sized antioxidants and 

additionally act as therapeutic applicants in the mitigation of many sicknesses. Gallic acid 

and tannic acid are the primary phenolic acids found in leaves and stem bark of this 

plant.
[99,98,163]

 

 

4.3.1. Gallic Acid 

Gallic acid (three,4,five-trihydroxybenzoic acid) is a obviously-happening plant phenol 

received via the hydrolysis of tannins. Gallic acid.
[31]

 is thought for its numerous organic 

sports consisting of, hepatoprotective,
[164]

 anticancer,
[165]

 antimicrobial,
[166]

 and 

gastrointestinal disorders.
[167,168]

 Oxidative stress results in an accumulation and 

overproduction of loose radicals, and is the most starting place of numerous degenerative 
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sicknesses including cardiovascular gadget (CVS) diseases.
[168]

 atherosclerosis,
[167]

 most 

cancers.
[165]

 and inflammatory diseases.
[169]

 Gallic acid (parent 4) is a low molecular weight 

compound without difficulty available in fruits, greens and medicinal flowers. It has the 

potential to result in apoptosis and also acts as a robust antioxidant. It's been determined 

within the methanolic extract of leaves of E. Laevis.
[99,158,159]

 

 

 

Figure 5: Structures of polyphenolic compounds from E. laevis.
[31,32]

 

 

4.3.2. Tannic Acid 

Tannic acid (- penta- O-- dihydroxy- 5-((- trihydroxybenzoyl) oxy) benzoyl)- D- 

glucopyranose)
[32]

 is a polyhydroxy phenol, whose shape contains a large wide variety of 

phenol widgets, parent four.
[170,171]

 The phytochemical disquisition of the stem dinghy and 

leaves ofE. Laevis reported the actuality of tannic acid, at the side of different 

phytoconstituents in great portions. Rangnathrao and Shanmugasundar diagnosed tannic acid 

by using primary phytochemical webbing of methanolic excerpts of the stem dinghy ofE. 

Laevis and verified that this consists of a high attention of tannins, 64.12 mg of tannic acid 

fellow(TAE)/g.
[99,97]

 

 

4.4. Amino Acids 

Amino acids are the constructing blocks or primary gadgets of proteins, which compose the 

most a part of our frame weight. They play an crucial position in our body since they may be 

important for essential procedures such as synthesis of neurotransmitters and hormones.
[172]
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Velappan and Thangaraj mounted the amino acid profiles of fit for human consumption 

elements of E. Laevis and compared it with regard tiers of amino acids,
[99,173]

 displaying that 

methionine
[33] 

cysteine
[34] 

and lysine
[35]

 are most ample amino acids of barks and leaves of E. 

Laevis, while fruits are wealthy in tryptophan
[36]

 leucine
[37]

 and isoleucine
[38]

 Additionally, 

asparagine
[39]

 valine (forty), histidine
[40] 

glutamic acid
[42]

 and threonine (forty three) have 

been provided in traces.
[99,173]

 The chemical systems of the identified amino acids are 

represented in discern five. 

 

MATERIAL AND METHODS  

2.1 Collection of plant  

Plant material was collected from Dhaga forest of Wardha district (Maharashtra), India in the 

month of September. Authentication of herbarium species was done from Foundation for 

Revitalisation of Local Health Traditions, Banglore, India.  

 

2.2. Extraction of leaves of E. Laevis leaves 

Freshly collected leaves were washed by using distilled water and ethanol. Washed leaves 

were shade dried under aseptic condition for 6 to 7 days. As lowering the size of particle 

increases the surface. The dried leaves were powdered up to the size smaller than 0.5mm. 

Finely powdered sample was placed in a “thimble”, and thimble was placed inside the 

chamber of the Soxhlet. Ethanol was then boiled in the flask to vaporize and vapours then 

condensed into the condenser. When it reaches up to the siphon arm, the condensed solvent 

dropped back into the RB flask of Soxhlet apparatus and then same process was done till 

complete solvent from the RB flasks get condensed. Then the solvent was evaporated from an 

extract at room temperature.
[174]

 

 

2.3. Fractionation of extract 

For fractionation of an extract the separating funnel technique was used. Solvent selected for 

fractionation were n-Butanol, n-Hexane, distilled water and chloroform the E. Laevis leaf 

ethanol extract. was completely dissolved and 250ml of hydroalcoholic extract was prepared. 

The hydroalcoholic fraction was transferred into a separation funnel, shook, and settled. Then 

50mL of n-hexane was added into separation funnel, shook and was allowed to settle. Then 

the aqueous layer was separated from the opening of separation funnel. The left n-hexane 

fraction from separation funnel was poured in a clean glass petridish 50 ml of n-hexane was 

again poured into the separation funnel and same procedure was done using n-hexane till no 

extract appears to pass in n-hexane fraction. Same procedure was done for n-Butanol and 
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chloroform in order to get n-Butanol and chloroform fractions resp. Left fraction into the 

separation funnel was collected as a water fraction.
[175]

 

 

2.4. Chemicals 

Ethanol (Merck), n-Hexane (Merck), n-Butane (Merck), Povidone iodine ointment (Cipla 

GX), Chloroform (Merck), and Cosmo smooth hair removal lotion (Olina professional 

cosmetics Pvt. Ltd. Delhi). 

 

2.5. Wound healing activity 

2.5.1. Experimental Animals 

Wistar rats weighing 150–200 grams were purchased from IPER's animal home in Wardha. 

The rats were given a regular pellet diet (VRK Nutritional Solution, Sangli) and unlimited 

water while being housed in clean, appropriate cages. Every Wistar rat was kept in an ideal 

environment with a temperature of 26±3°C, a relative humidity of 45–55%, and a 12:12 hr 

light/dark cycle. When conducting an experiment in the animal office, proper hygiene 

standards were kept in place to prevent infection in the cages. IAEC (IPER/ IAEC/2018-

19/03) approved the use of animals in research.
[176]

 

 

2.5.2. Preparation of Ointment  

The ointment was prepared by adding weighed quantities of hard paraffin (3%), white bee’s 

wax (2%), white soft paraffin (90%), cetosteryl alcohol (5%) and melted. Weighed quantities 

of E. Laevis leaves fractions 5% was mixed together with simple ointment by using spatula 

and ointment slab. Then the prepared ointments were kept in refrigerator for application on 

wounds.
[177]

 

 

2.5.3. Experimental Design 

The rats were marked and then separated into 6 groups and in each group there were 6 rats. 

The Groups were made as per follows and treated accordingly.  

 

Group I (Control): Applied topically by simple ointment 0.5 g. Group II: (Standard): Applied 

topically by Povidone Iodine ointment 0.5 g, 5% w/w.  

 

Group III: Applied with water fraction of ethanolic extract of E. Laevis (WFEL) 5% w/w 

ointment 0.5 g, locally. 
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Group IV: Applied with n-Butanol fraction of ethanolic extract of E. Laevis (BFEL) 5% w/w 

ointment 0.5 g, locally.  

 

Group V: Applied with chloroform fraction ethanolic extract of E. Laevis (CFEL) 5% w/w 

ointment 0.5 g, locally.  

 

Group VI: Applied with n-Hexene fraction ethanolic extract of E. Laevis (HFEL) 5% w/w 

ointment 0.5 g, locally. 

 

BIOLOGICAL ACTIVITIES OF DIFFERENT SPECIES OF GENUS EHRETIA  

Many species of genus Ehretia show different biological activities such as antioxidant, 

antibacterial, anti-inflammatory, antiarthritic, and antisnake venom activities.  

 

Antioxidant activity 

Many compounds, naturally occurring from plant sources, have been identified as free radical 

or active oxygen scavengers. Recently, interest has increased substantially in finding 

naturally occurring antioxidant for use in foods or medicinal materials to replace synthetic 

antioxidants, which are being restricted due to their side effects such as carcinogenicity. 

Natural antioxidants can protect the human body from free radicals and retard the progress of 

many chronic diseases as well as decelerate lipid oxidative rancidity in foods. In Ehretia 

serrata, 1-butanolic and chloroform fractions of leaves and ethyl acetate fraction of fruits 

showed appreciable results against free radical. 12 compounds including six phenolic acids 

and six flavonoids, rosmarinic acid, cinnamic acid, icariside E5, ferulic acid, α 

hydroxydihydrocaffeic acid, lithospermic acid B, isoquercitrin, hyperoside, trifolin, 

astragalin, kaempferol 3-O-arabinosylgalactoside, and quercetin 3-O-arabinosylgalactoside 

were first isolated from Ehretia thyrsiflora and have a significant response of 

antioxidant[table10.]  

 

Anti-inflammatory activity  

The inflammatory process may be outline a sequence of events that occur in response to 

noxious stimuli, infection, or trauma. The classic signs of inflammation are redness, heat, 

swelling, pain, and loss of function. The issue of inflammation that underlines these 

manifestations are induced and regulated by a large number of chemical mediators including 

eicosanoids, kinins, complement proteins, histamine, and monokines (Table 11).  
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Antiallergic activity   

Allergic disorders such as rhinitis, sinusitis, atopic dermatitis, asthma, pollenosis, and food 

allergy are the most common cause of human disease. There are a number of 

pharmacological agents available for the treatment of allergic conditions such as asthma and 

allergy rhinitis, and we also focus antiallergic activity as an essential step to the development 

of effective antiallergic a gent. Some species of Ehretia genus have compounds such as 

dimeric prenylbenzoquinones, nitrile glucosides, and rosmarinic acid show antiallergic effect. 

 

Anti-bacterial activity All extracts of E. laevis leaves (methanol, chloroform, and aqueous 

solvent) have revealed excellent antibacterial activity. When compared to methanol, 

chloroform, and aqueous methanolic extract showed the high antibacterial activity on Gram-

positive and Gram-negative bacteria, and aqueous extracts show the high antibacterial 

activity on Gram-negative than Gram-positive. Some other species also show positive 

respond against antibacterial activity (Table 13).  

 

Antitubercular activity 

In human being, tuberculosis is a contagious infectious disease primarily caused by 

Mycobacterium tuberculosis. There are regimens for treating tuberculosis, however they are 

not optimal. Development of efficient strategies for the treatment of human tuberculosis has 

posed a challenge, considering the increase in infections associated with the human 

immunodeficiency virus and immunocompromised patients. Phytoconstituents have been 

used in traditional treatment of many diseases; however, careful investigation of these 

constituents has not been undertaken with respect to treatments of tuberculosis. Two 

compounds ehretiolide and prenylhydroquinone have extracted from root of Ehretia 

longiflora are responsible for antitubercular activity (Table14). 

 

Anti-snake venom activity 

Snakebite is an important cause of morbidity and mortality and is one of the major health 

problems in India and other Asian countries. Ehretia buxifolia claimed to be useful in treating 

snake poison. The present study evaluated the potential antivenom effect Ehretia genus. A 

compound ehretianone has isolated from MeOH extract from E. buxifolia is responsible for 

anti-snake venom activity (Table 15).  
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Antiarthritic activity 

Arthritis is an inflammatory disorder involving damage of joints. There are over a hundred 

different forms of arthritis, of which rheumatoid arthritis, osteoarthritis, and psoriatic arthritis 

are the most common. The treatment of any systemic disorder with allopathic drugs causes 

moderate-to-severe adverse effect that could cause death. Hence, alternative systems of 

medicine are being explored to treat diseases. E. laevis treatment supports antiarthritic 

activity. Of the three parts such as stem, leaf, and bark and fruit employed, the leaf extract 

was the most effective. This antiarthritic respond may be due to the presence of active 

constituents such as hexadecanoic acid (palmitic acid), oleanenic acid, and other fixed oils  

 

Antitrypanosomal and antiprotozoal activity 

Sleeping sickness, leishmaniasis, Chagas disease, and malaria are infectious diseases caused 

by unicellular eukaryotic parasites “protozoans.” The available drugs for the treatment of 

trypanosomiasis and protozoans are old, expensive, and less efficient, linked to serious side 

effects, and dealing with the issue of medication resistance. This situation underlines the 

urgent need for the development of new safe, cheap, and effective drugs for the treatment of 

parasitic disease. The search for new antitrypanosomal and antiprotozoal agents in this study 

is based on ethnomedicine. E. amoena show weak antitrypanosomal potential with ethanol 

extract of leaves, bark, and root. E. acuminata show antiprotozoal activity with methanol 

extract of leaves (Table 17).  

 

Antidiabetic activity 

Diabetes mellitus, one of the fastest-growing health problems, is concerned about the use of 

antihyperglycemic drugs because of undesirable pathological conditions, for example, the 

adverse effect of metformin is gastrointestinal discomfort, pioglitazone with bladder cancer 

and heart failure, and sulfonylureas with hypoglycemia and weight gain. There are the 

ethnobotanical studies of medicinal plants used in the treatment of diabetes mellitus in many 

countries. A lot of genus have already reported for effective respond of antidiabetic potential, 

but a few species of genus Ehretia are reported for antidiabetic activity yet. A species of E. 

laevis shows antidiabetic potential using multiwalled carbon nanotubes paste electrode in 

electrochemical measurement. 

 

Cardiotonic activity 

Carmona retusa (E. microphylla) has a high potential infighting the growth and multiplication 

of cancer cells. However, there are no scientific data on the use of this plant on cardiotonic 
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activity. Hence, this study was carried out to evaluate the effect of aqueous extract of various 

aerial parts of C. retusa on isolated frog’s heart. The activity of the aqueous extract was found 

to be effective. 

 

Macroscopy of plant 

This plant has an irregular trunk with a light grey or whitish bark. Leaves are variable in size 

and shape. They vary from 2 cm to 6.3 cm in length and 1.3 cm to 3.8 cm in width. Flowers 

are white in color These blooms have a 2.5 mm long, three-lobed calyx and a 6 to 8 mm long, 

five-lobed corolla. The tube and lobes of corolla are longer than the calyx. Fruits also known 

as drupe. They are depressed and globes, generally 6 mm in diameter. As they mature, they 

turn orange-red (Fig1.abc) Macroscopy of leaf powder Fine powder of leaf having light green 

colour, astringent and bitter in taste with specific odour. (Table 1) 

 

Microscopy 

Transverse section of Ehretia laevis leaf  

Leaf shows dorsiventral structure; the epidermis covered by thin cuticle present on both the 

surfaces; a single layer of palisade parenchyma underneath the upper epidermis occupying 

more than half the portion of the mesophyll tissue; spongy parenchyma 2-3 layers; Mid-rib 

consists of upper epidermis, single layer of parenchymatous hypodermis and collateral 

vascular bundle surrounded by 3-6 layers of collenchymatous cells; calcium oxalate rosette 

crystals present in mesophyll and collenchymatous cells; unicellular trichomes are present on 

both surface (Fig. 2).  

 

Powder Study of the E.laevis 

Powder of the herb is fine, greyish-green, slightly bitter and having indistinct odor. Under 

microscopic observation it shows presence of the reticulately thickened vessels (Fig.3a); 

unicellular uniserriate trichome (Fig.3b); parenchynma friber, (Fig.3c); crystals of calcium 

oxalate (Fig.3d); epidermis (Fig.3e); phloem tissue (Fig.3f); and anomocytic.(Fig.3g) tomata 

The analysis was carried out by using standard procedures [10]. It revealed the presence of 

Phenolic compounds, alkaloid and saponins etc (Table 2) (Fig.4) The observation and result 

of the present paper deals with the study of T.S. of leaf, Powder analysis and preliminary 

phytochemical investigation are as follows. 
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Uses 

Ehretia Laevis Roxb. Numerous compounds found in plants are beneficial for a variety of 

conditions, including wound healing, fractures, UTIs, aphrodisiacs, headaches, 

antihelminthics, diuretics, demulcents, expectorants, RTIs, fever, fungal infections, hepato-

protective, cytotoxic, insecticidal, anti-inflammatory, anti-apoptotic, anti-carcinogenic, 

weight gain, diabetes, muscle atrophy, immunity booster, lower serum lipid levels, neural 

crest cell survival, sedation, anti-Alzheimer, antinociceptive, thyroid uptake promotion,, 

anticoagulant, antiplatelet aggregatory, peptic ulcer, antiasthmatic, antiosteoporotic & 

antiosteopenic, anticataract & ophthalmic effect, decongestant, skin protective, 

nephroprotective, anti fatigue effect, protection of human sperm, protection of testicular 

tissue atopic dermatitis, anti-fatigue, neuroprotective, retinoprotective, lung tissue protection, 

heart protection, prevention of splenocyte apoptosis, alleviate stress and enhance sleep, 

hepatic encephalopathy, anti-secretory, larvicidal, antimalarial, antiretroviral, cosmetics 

product neurotransmitter, myelin sheath maintenance, gastric acid secretion & regulation, 
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metal ions chelator, anemia, psychiatric disorders, collagen formation, reduce the recurrence, 

severity, healing period of herpes simplex virus infections, calcium absorption, muscle 

protein, post surgery recovery, sports injuries, hormones, aging, used in psychotropic drugs.
[5]

 

 

Marketing Strategies: to effectively market the systematic review on Ehretia Laevis, 

consider the following strategies. 

 

1. Targeted online Advertising 

Utilize search engine marketing and social media advertising to reach scientists, researchers, 

and professionals in the field of botany or plant biology. Create targeted ads highlighting the 

key findings and potential applications of the study.   

 

2. Email Marketing 

Develop an email marketing compaign targeting botany departments, research institutions, 

and botanical gardens. Craft a compelling email subject line and provide a concise summary 

of the study’s findings, emphasizing its relevance to their work or collections. 

 

3. Collabrations with botanical associations 

Partner with relevant botanical associations or societies specializing in plant biology or 

conservation. Offer to present the study findings at their conferences or webinars, or provide 

them with exclusive access to the full report. This collaboration can help increase exposure 

and credibility for the study. 

 

4. Thought Leadership Content 

Publish thought leadership articles or blog posts on reputable botanical websites or journals. 

These articles should discuss the study's findings, implications, and potential benefits for the 

field of botany. Include links to the full study or a landing page where interested readers can 

access more information. 

 

5. Social Media Engagement 

Establish a strong presence on platforms like Twitter, LinkedIn, or Facebook, targeting 

scientists, researchers, and botanical communities. Regularly share updates about the study, 

engage with followers by answering questions or participating in relevant discussions, and 

encourage sharing among peers. 
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6. Press Releases 

Draft and distribute press releases to scientific news outlets and industry-specific 

publications. Highlight the key findings of the study, its potential impact on plant biology or 

conservation efforts, and any unique aspects that differentiate it from previous research. 

Include contact information for media inquiries or interviews. 

 

7. Webinars or Online Presentations 

Organize webinars or online presentations to share the study's findings with a wider audience. 

Invite scientists, researchers, and experts in the field to attend or speak at these events. 

Record the sessions and make them available for on-demand viewing to extend the reach and 

impact. 

 

8. Collaborate with Influencers 

Identify influential scientists or researchers within the field of botany who have a significant 

following on social media or other platforms. Reach out to them to discuss the study's 

findings and potential collaborations, such as guest blog posts, interviews, or social media 

shout-outs. 

 

9. Academic Journals and Publications 

Submit the systematic review to relevant academic journals or publications specializing in 

plant biology, conservation, or ecology. Ensure that the study adheres to their submission 

guidelines and highlight any unique aspects or contributions it makes to the existing 

literature. 

 

10. Engage with Botanical Communities 

Participate in online forums, discussion boards, or social media groups where scientists and 

researchers actively engage. Share insights from the study, answer questions, and engage in 

meaningful discussions to establish yourself as a trusted source of information. 

 

Tailor your marketing strategies based on your target audience and their preferred 

communication channels. Monitoring and analyzing the effectiveness of each strategy will 

help refine your approach and maximize impact. 

 

CONCLUSION 

In conclusion, this systematic review has delved into the multifaceted dimensions of Ehretia 

laevis, shedding light on its diverse pharmacological properties, ecological significance, and 
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potential therapeutic applications. Through an exhaustive examination of the existing 

literature, we have synthesized a comprehensive overview of the various biological activities 

exhibited by this plant species, ranging from anti-inflammatory and antioxidant properties to 

its role in traditional medicine. The findings presented in this review underscore the 

importance of continued research on Ehretia laevis, as it holds promise as a valuable resource 

in drug development and environmental conservation efforts. The documented therapeutic 

potentials, coupled with its ecological adaptability, emphasize the need for further 

investigations to unlock its full potential. As we navigate the complex landscape of natural 

products and their applications, Ehretia laevis emerges as a compelling subject for future 

studies, offering a wealth of opportunities for both scientific exploration and practical 

applications. 
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