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ABSTRACT 
Terminalia chebula belongs to the family Combretaceae and its fruits are widely used as crude drugs in different 
traditional medicine systems such as Ayurveda and Unani.  This review article aims to collect the available scientific 
information regarding traditional uses, bioactive chemical constituents and the pharmacological activities of T. chebula. 
Various research conducted on T. chebula plants has proven the presence of different types of phytoconstituents such as 
tannins, flavonoids, phenolic acids, and other compounds. Fruits and other parts of T. chebula are widely studied for their 
pharmacological activities which mainly include hepatoprotective, antioxidant, cytotoxic, neuroprotective, anti-
inflammatory antidiabetic activities. However, in the future more clinical and in vivo studies for mechanism-based 
pharmacological evaluation should be conducted to provide stronger scientific evidence for their traditional uses. 
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1 INTRODUCTION 
There are 200-250 species from the genus Terminalia 
which belongs to the family Combretaceae1-7. The 
highest diversity of these plants found in Southeast 
Asia, although plants of the Terminalia genus are 
globally distributed in tropical regions. Name 
Terminalia is derived from the Latin word terminus, 
because the leaves of these plants exist at top of the 
shoot8-14. Well, studied species of this genus include T. 
Travancorensis, T. alata, T. procera, T. paniculata, T. 
coriacea, T. myriocarpa, T. manii, T. chebula, T. citrine, 
T. catappa, T. bellirica, T. bilata and T. arjuna. In 
Ayurveda different parts of species T. chebula, T. 
bellerica, and T. arjuna are used from ancient times15-16. 
Pharmacologically most explored species T. chebula 
Retz is native to south Asia and southeast Asia17-18. T. 
chebula fruits are known as harro in Nepali and haritaki 
in Sanskrit, it is used Ayurvedic formulation Triphala 
churna, which contain an equal quantity of T. bellirica, 
T. chebula, and Phyllanthus emblica. Extensive studies 
performed on the formulation, traditional uses, 
pharmacological activities, and bioactive chemical 
constituents of T. chebula. Traditional uses have been 
supported by preclinical studies and explore its ability 
to develop new therapies19-20. To understand the 
mechanism of action characterization of active 
constituents, proper formulations, and isolation methods 
have to be developed. Polyherbal formulations of T. 
chebula and pharmacological activities of Triphala 
churna have been reported in different studies21-24. This 
study has aims to review traditional uses, 
pharmacological activities, scientific information, and 
bioactive chemical compounds of T. chebula. Literature 
information was collected from PubMed, SciFinder, 

published books, proceedings, and Google Scholar. In 
this article, current research gaps and future 
recommendations for T. chebula are discussed. 
 
2. TRADITIONAL USES 
In many of the Asian countries, T. chebula is used in 
medicine since ancient times. Fruit kernels are edible25-
27. Chebulae Fructus also known as pericarp of mature 
fruits is traditionally used as a crude drug. T. chebula 
have local names in different languages: Haritaki 
(Bengali & Sanskrit), Harad (Hindi), Harro (Nepali), 
Karakkaya (Telugu), Halela (Urdu), Kadukkai (Tamil), 
Hirdo, Himaja, Pulo-harda (Gujrati), Harada (Marathi), 
Halela, Harar (Panjabi), Alalekai (Kannada), Katukka 
(Malayalam), Halela (Kashmiri). 
In many Ayurvedic formulations such as Triphaladi 
Taila, Triphala Churna, Agastya Haritaki Rasayana, 
Abhayarista, Danti Haritaki, Dasamula Haritaki, Citraka 
Haritaki, Abhaya lavana, Brahma Rasayana and 
Pathyadi Lepa haritaki is one of the ingredients. T. 
chebula fruits have carminative, purgative, alternative, 
astringent, and stomachic properties28-29. In traditional 
Ayurveda and Siddha medicines, fruits are used for the 
treatment of gastroenteritis constipation, chronic 
diarrhea, malabsorption syndrome, ulcer, asthma, 
dyspepsia, dyspnea, hemorrhoids, candidiasis, cough, 
hepatomegaly, antiparasitic, antitumor, urinary 
discharge, skin disease, epilepsy, loss of memory, 
cardiovascular disease, anorexia, diabetes, homeostatic, 
diuretic, wound healer and antitussive30-32. It is also 
used for spleen enlargements, hepatic problems, curing 
skin ailments, as an astringent for treating hemorrhoids, 
treating loose gums, as a dentifrice, bleeding in gums, 
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and ulceration. For the treatment of hemorrhoids and 
asthma fruit past is used33. 
 
3. BIOACTIVE CHEMICAL CONSTITUENTS 
Phenolic compounds including tannins, flavonoids, and 
phenolic acids are widely reported in T. chebula fruits, 
it also has high vitamin c content. Other tannin-
containing compounds include chebulagic acid (CA), 
punicalagin, terchebulin, terflavin A, corilagin, and 
chebulinic acid34. list of these compounds is provided in 
table 1.for For determination of 14 phenolic 
constituents in T. chebula fruits reverse-phase HPLC 
method was developed by Juang et al. (2004)35.  

Forty-eight (48) phenolic constituents were reported 
from methanolic extract of T. chebula by Lee, Kim, et 
al. (2017). During the extraction and isolation process, 
various methyl and methyl esters of phenolic 
constituents were reported36. Other Terminalia species 
and plant such as Punica granatum and rheum species 
also contains tannins and other phenolic compounds 37-
41. Different phenolic compounds such as ellagic acid, 
gallic acid, hydroxycinnamic acids, and their 
derivatives also reported (Table 1). Flavonoids such as 
quercetin, rutin, and methylated derivatives of quercetin 
were also reported from fruits. (Table 1). 

 
Table 1: List of some of the bioactive phenolic compounds isolated from the fruits of Terminalia Chebula 

Compound class Compound name Reference 
Tannin Terflavin A 32 ,36 

Terchebulin 32 
Simple phenolic acid derivatives Punicalagin 32, 35, 36 

Chebulagic acid 32,35 
Chebulinic acid 32,35 
Corilagin 32 , 36 
Casuarinin 35 
Chebulanin 35 
Tercatain 36 
Gemin 36 
Tellimagrandin I 36 
Punicacortein C 36 
Punicacortein D 36 
10-O-Methyl neochebulanin 36 
10-O-Methyl neochebulinate 36 
Dimethyl neochebulinate 36 
Chebulic acid 35 
60-O-Methyl chebulate 36 
70-O-Methyl chebulate 36 
Methyl chebulagate 36 
Neochebulagic acid 36 
60-O-Methyl neochebulagate 36 
Dimethyl neochebulagate 36 
Dimethyl 40-epi-neochebulagate 36 
Eschweilenol C 36 
Phyllanemblinin E 36 
Phyllanemblinin F 36 
6-O-Galloyl-β-D-glucose 36 
1,3-Di-O-galloyl-β-D-glucose 36 
1,6-Di-O-galloyl-β-D-glucose 35,36 
1,3,4-Tri-O-galloyl-β-D-glucose 36 
1,3,6-Tri-O-galloyl-β-D-glucose 36 
3,4,6-Tri-O-galloyl-β-D-glucose 35 
2,3,4,6-Tetra-O-galloyl-β-D-glucose 156 
1,3,4,6-Tetra-O-galloyl-β-D-glucose 36 
1,2,4,6-Tetra-O-galloyl-β-D-glucose 36 
1,2,3,4,6-Penta-O-galloyl-β-D-glucose 36,35 
1,2,3,-Tri-O-galloyl-6-O-cinnamoyl-β-D-glucose 36 
1,3,-Di-O-galloyl-2-O-cinnamoyl-β-D-glucose 36 
1,2,-Di-O-galloyl-6-O-cinnamoyl-β-D-glucose 36 
1,2,3,6-Tetra-O-galloyl-4-O-cinnamoyl-β-D-glucose 36 
4-O-(200,400-Di-O-galloyl-α-L-rhamnosyl)ellagic acid 36 
4-O-(400-O-Galloyl-α-L-rhamnosyl)ellagic acid 36 
4-O-(300,400-Di-O-galloyl-α-L-rhamnosyl)ellagic acid 36 
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4-O-Galloyl-(-)-shikimic acid 36 
5-O-Galloyl-(-)-shikimic acid 36 
Gallic acid 35, 36 
Digallic acid 36 
Ellagic acid 36 
Ethyl gallate 156 
Methyl gallate 35,36 
4-O-Methylgallic acid 156 
Ferulic acid 157 
Vanillic acid 157 

Flavonoids Rutin 158 
Quercetin 158 
Luteolin 159 
Isoquercetin 159 
3-Methoxy quercetin 23 
3,40-Dimethoxy quercetin 23 

 
4. PHARMACOLOGICAL ACTIVITIES 
Extracts or isolated individual compounds from T. 
chebula fruits have reported various pharmacological 
activities. The most widely studied activities were 
antioxidant or free radical scavenging ability. The 
following sections provide details about individual 
activities. 
4.1 Antioxidant activity 
It is well-studied research that pathogenicity to 
oxidative stress and effects of antioxidants in 
inflammatory conditions. in this context methanolic 
extract of T. chebula fruits were assessed for 
antioxidant activity with DPPH assay (IC50 = 2.08 
μg/mL) and antioxidant activity was found in 
methanolic extract, chebulic ellagitannins were 
identified compound reported as among different 
components with total 61.8g/kg of dry weight42. A 
similar result for methanolic extract was reported for 
fruits with IC50 value of 5.5 μg/ mL Devkota et al43. 
another study also reported antioxidant activity for an 
aqueous methanolic extract for different parts of T. 
chebula and barks had antioxidant activity (85.2 ± 
1.1%) compared to fruits and leaves (79.8 ± 0.5%, and 
80.1 ± 0.9% respectively), phenolic compounds were 
attributed for antioxidant activity44. flavonol aglycones 
and their derivatives, hydroxybenzoic acid derivatives 
and hydroxycinnamic acid have been reported as major 
phenolic compounds for their antioxidant profile45. 
70% ethanolic extract of fruits had potential antioxidant 
activity in vitro DPPH radical scavenging activity and 
assaying liver lipid peroxidation (LPO). The extract 
showed noticeable reduction information of in vivo 
thiobarbituric acid substances in rat liver carrageenin 
induced (IC50 = 94.96 mg/kg) and DPPH free radicals 
scavenged with 42.14 mg/mL IC50 value46. ethanolic 
extract of T. chebula fruits ree radical scavenging 
activity was analyzed by DPPH, nitric oxide (NO) 
assay, and 2,20-azinobis(3 ethylbenzothiazoline-6- 
sulfonic acid) (ABTS). IC50 values for extract were 
6.04, 2.27, and 4.37 μg/mL for the DPPH, ABTS, and 
NO radical scavenging assays, respectively47. 
In one study T. chebula fruits extract had to delineate 
the repressive effect on the action of the digestive 

enzymes linked to diabetes and oxidative stress, it had 
shown potent in vitro scavenging action as evident by 
superoxide dismutase, glutathione S-transferase and 
induced oxidative stress analyses48. T. chebula fruits 
reported antioxidant activity was attributed to its cardio-
protective effect. The study assessed ethanolic extract's 
capability to alleviate oxidative stress, induced by 
isoproterenol by measuring the concentration of iron, 
lipid peroxidase, vitamin E, and ascorbic acid plasma 
binding capacity. The study further investigated 
alteration in antioxidant enzymes activity as superoxide 
dismutase, the glutathiones (peroxidase, reductase, and 
S-transferase), and catalase in the heart tissue. The 
study found administration of a dose of 500 mg/kg body 
weight of EtOH extract for 30 days has maintained 
normal antioxidant status49. 
4.2 Hepatoprotective activity 
Extract of T. chebula reported to suppress oxidative 
stress and 2-acetylaminofluoreneinstigated drug 
resistance in the hepatic tissue and nullify possible 
transformation of the liver to hepatocarcinoma by 
inhibiting the expression resistance to multidrug via 
preventing ROS generation and cyclooxygenase-2 
(COX-2) expression through MAPK and Akt 
signaling50. Membrane stabilizing and anti-oxidative 
activities of T. chebula averted the hepatotoxicity by 
rifampicin, pyrizinamide, and isoniazid (in 
combination) in a sub-chronic mode51. 
Interestingly, reduction in elevation of hepatic GSH, 
ROS level, and tert-butyl hydroperoxide- (t-BHP-) 
induced cytotoxicity was reported with treatment by 
chebulic acid obtained from T. chebula52. Similarly, an 
aqueous extract of T. chebula attenuated the increase of 
serum liver enzymes alanine transaminase, lactate 
dehydrogenase, and aspartate transaminase exerting a 
hepatoprotective effect in t-BHP-induced liver injury in 
C57/BL6 mice. Gallic acid, chebulic acid, 
phyllanemblinin E, punicalagin, geraniin, CA and 
chebulinic acid found in aqueous extract of T. chebula 
were likely to contribute to the hepatoprotective 
effect53. 
4.3 Neuroprotective effect 
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T. chebula showed pharmacological activities against 
Alzheimer's disease. tannic acid, Ellagic acid, and gallic 
acid derived from the fruits of T. chebula reported 
inhibiting butyrylcholinesterase and 
acetylcholinesterase (AChE)54. In one study T. chebula 
extracts showed neuroprotective action especially 
ellagic acid its mechanisms of action were studied in an 
undifferentiated pheochromocytoma (PC12) cell line by 
using beta-amyloid25-35 (Aβ25-35)-induced cell 
toxicity. Results of this study revealed that T. chebula 
(water and methanol extracts) defended PC12 cells 
from Aβ25-35-induced cell damages and by the 
declining influx of calcium ion and retarding ROS 
production increased the cell viability55. Nootropic 
activity of T. chebula (ethanolic extract) was analyzed 
In mice models to document its beneficial effect on 
learning aspects and memory, administration of extracts 
on an acute level in mice enhanced learning capability 
and dose-dependent manner memory recall56. 
T. chebula was reported  for Neuroprotective activity 
using in vitro oxygen-glucose deprivation followed by 
reoxygenation ischemia and H2O2 induced cell injury 
in pheochromocytoma cells of  rat, T. chebula 
safeguards neuronal cells by reducing oxidative damage 
and inflammation as evident by reducing level of 
malondialdehyde, NO and increased cell survival, 
suggested it as  medication for ischemia, oxidative 
stress and activated microglia-instigated secondary 
damage, these features reported in  neurodegenerative 
ailments57. In recent study formulation of T. chebula in 
to functional beverages with other herbal materials 
reported the anti-cholinesterase inhibitory activity, its 
promising acetylcholinesterase inhibition (22.54%) 
property may attributed to high content of total 
flavonoids (375.44 ± 3.85 mg catechin eq./100 mL 
beverage), total phenolic compounds (330.25 ± 2.47 mg 
gallic acid eq./100 mL beverage) and total tannins 
(261.55 ± 3.55 mg tannic acid eq./100 mL beverage)58. 
Chebulagic acid (CA) has been reported to have 
neuroprotective activity through autophagyinduction on 
human neuroblastoma SH-SY5Y cell lines, this 
compound had a pronounced effect on the expression 
level of autophago-marker proteins, showed a 
protective effect against -methyl-4-phenylpyridinium 
(MPP+)- induced cytotoxicity which is similar to a 
pathological symptom of Parkinson's disease59. 
4.4 Nephroprotective activity 
Bilvadi agada (antivenom formulation containing T. 
chebula as one of the ingredient) shown 
nephroprotective activity based on various biochemical 
changes observed in urine creatinine, serum creatinine, 
and potassium levels60. T. chebula Administration has 
been reported to protect the kidney performance from 
toxicity induced by cadmium (Cd) and it was indicated 
by notable restoration of serum urea, uric acid 
creatinine and its clearance61. Protective effect of T. 
chebula against acetaminophen-induced hepato and 
nephro toxicities in Wister kyoto rats, T. chebula at a 
dose of 125 mg/kg reversed the alterations of the 
elevated serum creatinine, blood urea nitrogen and 

provided better protection62. Recently, protective effects 
against imidacloprid-induced renal damage have 
reported with T. chebula with other plants; P. emblica, 
T. bellirica and their formulation called Triphala 
(1:1:1)63. T. chebula had shown a protective effect 
against nickel chloride) induced renal oxidative stress, 
where the application of extract down-regulated the 
renal glutathione content, glutathione reductase, LPO, 
glutathione-S-transferase with associated GPx activity 
rehabilitation64. Supplementation of T. chebula has been 
reported in Wistar rats to reduces cisplatin-induced 
nephrotoxicity by amelioration of oxidative stress and 
modifying apoptotic signaling as evident by inhibition 
of the elevated serum creatinine, blood urea nitrogen, 
cytokines and oxidant stress markers65. 
4.5 Gastroprotective activity 
In Ayurveda T. chebula is a frequently used agent for 
improvement of gastrointestinal motility hence it can be 
used as a substitute for currently available prokinetic 
drugs. vivo effect of T. chebula on gastric emptying 
have reported that the methanolic extract at a dose of 
100 mg/kg/ day for 15 days orally has increased the 
percent gastric emptying(86.57 ± 6.65%; p < .01)66. T. 
chebula fruits containing, Chebulinic acid is reported to 
exhibit a gastroprotective activity against ulcers, 
Chebulinic acid reduced total acidity, free acidity and 
upregulates mucin secretion67. Chebulinic acid It also 
inhibits H+ K+-ATPase activity that proves its 
antisecretory activity68. T. chebula methanolic extract 
exhibited antiulcerogenic as well as ulcer healing 
activity, attributed to declining in the secretion of 
gastric acid and gastric cytoprotection as supported by 
histopathological study of experimental rats69. 
Hydroalcoholic extract of T. chebula reported to have 
antiulcerogenic activity, pre-treatment with T. chebula 
in a dose of 200 and 500 mg/ kg has reduced ulceration 
as inhibition of ulcers percentage was 76% and 85% for 
a dose of 200 and 500 mg/kg, respectively, and the pre-
treated animals have shown inhibition of mucosa lesion 
by 60% and 72% compared Omeprazole (20 mg/ kg) as 
a standard drug which had a percentage of inhibition 
83%70. Gastric emptying time was elevated by T. 
chebula via its protective action on gastrointestinal tract 
mucosa with the refinement in the secretory action of 
Brunner's gland71. 
4.6 Cytoprotective and antiaging activities 
T. chebula fruit ethanolic extract reported to reduce 
oxidative stress In HEK-N/F cells and showed 
cytoprotective effect against damage induced by UV B, 
these effects were due to the suppressive property of the 
T. chebula on the shortening of the telomere length with 
aging72 in one study T. chebula was analyzed on the 
prevention of dermal photodamage using mice model 
and human skin fibroblasts, ethanolic extract of the 
fruits found to decrease the UVB-instigated matrix 
metalloproteinases-13  and 1  expression with an 
upregulation in the expression of type I procollagen in 
UVB radiated human skin fibroblasts73. Chebulic acid 
derived from T. chebula had inhibitory activity on 
advanced glycation end products-induced dysfunction 
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of endothelial cell reported using human umbilical vein 
endothelial cells model74. T. chebula fruits extract 
containing Chebulic acid and gallic acid ameliorated the 
cytotoxic T lymphocyte-mediated cytotoxicity, hence 
showed their immunosuppressive and cytoprotective 
properties75. T. chebula reported the notable protective 
effect against oxalate- induced cell injury of NRK-52E 
and MDCK renal epithelial cells, an aqueous extract of 
the fruits explored the antilithiatic activity against the 
formation of Calcium oxalate with 95.84% at a dose of 
25 μg/mL and extract also has increased the cell 
viability and alleviated the cells' injury in a dose-
dependent manner76. 
4.7 Cardioprotective activity 
In traditional medicines, T. chebula has been 
extensively used as a cardio-protective agent. It was 
found that the effect of isoproterenol-induced 
alterations was attenuated by pre-administration of T. 
chebula extract led to the retention of near-normal 
activities of the lysosomal enzymes heart tissue and 
serum possibly attributed by the membrane-stabilizing 
effects77-78. cardioprotection activity of T. chebula 
pericarp has also been documented in isolated frog heart 
model and evident by increased contraction of force 
without disturbing the heart rate and cardiac output79. 
4.8 Anti-diabetic activity 
Excessive production of ROS is linked with Diabetes, 
as more concentration and inadequate secretion of ROS 
finales in mutilation to cellular proteins, membrane 
lipids, nucleic acids, and vascular dysfunction. A 
previous study had explored that T. chebula fruits and 
seeds exhibited a decrease in blood glucose in 
streptozotocin-induced diabetic rats80. T. chebula fruit 
extracts containing Ellagitannins and gallotannins were 
also reported to increase the peroxisome proliferator-
activated receptor α/γ signaling81. Another study 
reported T. chebula fruits potential anti-diabetic activity 
on streptozocin (STZ)-induced diabetes in rats, oral 
administration of the extract to rat at a dose of 200 
mg/kg body weight/day has stimulated the action of 
insulin, reduced glucose level and, and ameliorate STZ 
induced pathological abnormalities of β-cells82. Another 
similar study on fruits aqueous extract has reported the 
anti-diabetic activity STZ-induced diabetic rats; 
administration of extract orally at a dose of   200 mg/kg 
body weight has reduced glucose level by 55.6% in the 
oral glucose tolerance test and 43.2% reduction upon 2 
month’s prolonged administration83. 
T. chebula evaluated for the hypoglycaemic properties 
by in vitro enzymatic assays, the study investigated the 
inhibitory activities against, rat intestinal α-glucosidase, 
yeast α-glucosidase, and α-amylase enzymes, three 
polyhydroxytriterpenoid derivatives along with other 14 
compounds from T. chebula were responsible for this 
effect,23-O-galloylarjunolic acid, 23-O-galloylarjunolic 
acid (IC50 21.7 μM) and 28-O-β-Dglucopyranosyl ester 
(IC50 64.2 μM) showed potent inhibitory activities 
against yeast α-glucosidase84 . 
Another similar study identified α-glucosidase 
inhibitors active compounds from the methanolic 

extract of T. chebula fruits. 4-O-(200,400-di-O-galloyl-
α-L-rhamnosyl) ellagic acid and 1,2,3,6-tetra-O-galloyl-
4-O-cinnamoyl-β-Dglucose were identified 
hydrolyzable tannins, showed inhibitory activities (IC50 
values of 6.4 and2.9  μM, respectively) and both 
compounds have mixed-type inhibitory 
activities(inhibitory constants Ki = 4.0 and 1.9  μM, 
respectively)85 in one study aqueous extract of the fruits 
has shown good α-glucosidase inhibitory activity but 
for  methanol extract  activity was not detected, among 
many compounds ellagic acid and corilagin have shown 
a dose-dependent manners α-glucosidase inhibition with 
IC50 values of 6.28 and 2.64 μM, respectively86. 
4.9 Anti-hyperlipidemic activity and 
hypocholesterolemic activity 
Treatment with T. chebula in rats’ hyperlipidemic 
model induced by atherogenic diet shown a decline in 
total cholesterol, triglycerides, total protein and increase 
in high-density lipoprotein cholesterol revealing its 
hypolipidemic activity87. one study reported that 
administration of T. chebula orally to mice on 
atherogenic diet had alleviated the effects related to 
high cholesterol diet as; serum cholesterol, body 
weight, thickening of the walls of the aorta, triglyceride 
and shrinkage in its lumen88 in another study Wistar 
male albino rats to analyze the anti-hyperlipidemic 
profile of T. chebula methanol bark extract, finding 
suggested that there is dose-dependent anti-
hyperlipidemic activity against hyperlipidemia induced 
by high-fat diet as depicted by a significant decline in, 
serum total cholesterol, triglyceride level and a notable 
decrease in serum VLDL and  LDL  levels89. It was 
reported that T. chebula extracts exhibit hypolipidemic 
action against cholesterol-induced atherosclerosis and 
hypercholesterolemia as evident by a decline in serum 
cholesterol, aortic sudanophilia, and cholesterol 
contents of liver and aorta90. Triphala containing T. 
chebula had been reported to have hypolipidemic 
activity on an experimentally induced 
hypercholesteraemic rat model, which shows a 
significant decrease in the VLDL, LDL, total 
cholesterol, and free fatty acid91. 
4.10 Anti-inflammatory activity and anti-arthritic 
activity 
Anti-arthritic activity of hydroalcoholic extract of T. 
chebula was explored using formaldehyde or Freund’s 
adjuvant-induced arthritic rat models, it was found that 
application of a hydroalcoholic extract of T. chebula 
inhibited joint swelling in both the models and lessened 
the level of serum TNF-R1, IL-6, TNF-α and IL-1β in 
synovial fluid indicated that anti-arthritic profile of T. 
chebula92. Twelve(12) compounds isolated from the 
methanolic extract of T. chebula fruits were 
investigated for anti-inflammatory activity and the 
inhibitory activity was determined in terms of their 
potential to restrain inducible nitric oxide synthase 
(iNOS) and COX-2 in lipopolysaccharide-stimulated 
macrophages, four compounds were potentially 
effective and remarked good IC50 values as 55.2, 53.4, 
48.8 and 38.0 μM for2,3,6-tri-O-galloyl-β-D-glucose, 



Mahajan D R et al. / Updated Review: Pharmacological Activities… 

 
                                                           IJPPR, Volume 14, Issue 2:  April-June 2022             Page 23 

chebulinic acid, arjunic acid, and arjunolic acid 
respectively, aforementioned compounds have 
efficiently reduced the protein expression of iNOS  and 
COX-2  in macrophages93. Another study found fruit 
extract of T. chebula had anti-inflammatory activity 
against carrageenin-induced inflammation in rats. The 
study revealed that ethanol extract (70%) at a dose of 
250 mg/kg was capable to induce a 69.96% reduction in 
carrageenin-induced rat paw edema, it also had a 
protective effect on human RBC membrane stability94. 
anti-arthritic activity of chebulanin was reported in 
collagen-induced arthritis in DBA/1 mice, it was 
documented that chebulanin ameliorated the severeness 
of arthritis, evident by downregulation of enzymes 
MMP-3 and COX-2 and TNF-α, IL-6  inflammatory 
cytokines responsible to induce inflammation with a 
reduction in cartilage destruction and bone erosion, 
finding suggested chebulanin as potential In collagen-
induced arthritis in DBA/1 mice, the anti-arthritic 
activity of chebulanin was reported, where it was 
documented that severeness of arthritis ameliorated by 
chebulanin as evident by downregulation of 
inflammation-induced enzymes (MMP-3 and COX-2) 
and inflammatory cytokines (TNF-α, IL-6) with a 
reduction in cartilage destruction and bone erosion. 
Thus findings suggested chebulanin to be a potential 
alternative for treating rheumatoid arthritis95. Similarly, 
T. chebula fruits were investigated for anti-arthritic 
effect, formulated as a standardized ethanol extract with 
the traded name of NDI10218, administration of this 
extract at dose ranged from 62.5, 125 or 250 mg/kg 
dissolved in 0.5% methylcellulose has reduced the 
arthritis index against collagen-induced arthritis, pro-
inflammatory cytokines serum levels were prominently 
decreased as; IL-1β, IL-6 and TNF-α, it also reduced 
quantity of T cell subpopulations in the regional lymph 
nodes of the arthritis mice96.  
4.11 Immunomodulatory activity 
CA and gallic acid, isolated from T. chebula shown 
immunosuppressive response as they found to block the 
CTL mediated cytotoxicity, in response to anti-CD3 
stimulation, granular exocytosis was blocked97. 
Alcoholic extract of T. chebul reported for 
immunomodulatory activity on male Wistar rats as 
evident by increased in lymphocytes, neutrophils, and 
time-dependent linear significant phagocytic activity 
with an increase in the immunoglobulin level98. Dried 
ripe fruits of T. chebula shown an immunomodulatory 
effect at the cellular level. Treatment with T. chebula 
extract had elevated the level of superoxide dismutase, 
glutathione, and catalase (252.22,25.36, and 273.32 
units/mg protein, respectively), the extract has 
decreased the level of LPO to 68.01 nmol MDA/g Hb. 
The extract also increased the levels of cytokines 
expression as TNF-α mRNA and as IL-2, IL-10 several-
fold to 6.23 and 7.46-, 73.52 respectively99 in the study 
to find the function of T. chebula extract for increasing 
the antigen-specific Th1/Th2 immune responses in mice 
model, T. chebula increased T-cell proliferation, 
enhanced the Ig secretion elevate macrophage-mediated 

phagocytosis and considered an inclination towards 
Th1-type immunity.it proved T. chebula as a stimulator 
of innate, cell-mediated, and humoral100. Aqueous and 
alcoholic extracts of T. chebula intensify the activation 
of macrophages101. T. chebula immunostimulatory 
effect in relation to antigenic stimulation was reported 
an aqueous extract of the fruits at doses of 300, 400 and 
500 mg/kg produced a noticeable increase in both the 
delayed-type hypersensitivity and humoral antibody 
titer in a dose-dependent manner in mice102. 
4.12 Analgesic effect 
To analyze the analgesic effect of ethanolic extract of T. 
chebula fruits in Swiss albino mice and Long Evans rats 
hot plate method employed, the result showed that 
ethanolic extract remarkably increased the latency time 
in comparison to control with notable analgesic action. 
Duration and intensity of analgesia were dependent on 
dose103. T. chebula was evaluated for analgesic activity 
in a single oral dose by employing mechanical hot air 
pain model and pain model in healthy human 
participants, finding suggested remarkable enhance in 
pain threshold time and pain tolerance in comparison to 
placebo104-105. In another study aqueous extract of T. 
chebula fruits in which pain was induced by 0.1% 
formalin in mice, extract exhibit analgesic activity 
attributed to its inhibitory action on the release and/ or 
synthesis of inflammatory factors106 in vivo analgesic 
effect reported in another study for a standardized 
extract of T. chebula(NDI10218) on ICR mice using 
acetic acid-induced writhing model Oral administration 
of NDI10218 at a dose of 300,100 and 30 mg/kg has 
reduced the number of abdominal contractions and 
made the mice writhed 38.5 ± 5.8, 43.7 ± 7.2 and 58.4 ± 
10.2times, respectively107. 
4.13 Wound healing activity 
Dried immature fruits of T. chebula can accelerate 
cutaneous wound healing by angiogenic and powerful 
anti-bacterial activity (as evident by the inhibition of 
Staphylococcus aureus and Klebsiella pneumonia)108. T. 
chebula ethanolic extract has alleviated the acute 
lesions of the gastric mucosa, induced by indomethacin. 
at a dose of 200 mg/kg body weight, ethanolic extract 
performed a relatively low healing capacity of 48.5% in 
comparison to misoprostol at a dose of 1.43 μg/kg body 
weight, that gave 85.4% reduction in the ulcer index109 
.in comparison to topical application of silver 
sulfadiazine, application of T. chebula in rats is 
competent in speeding up the healing by more wound 
contraction, used for the treatment of burns110. 
4.14 Anti-convulsant activity 
ethanolic extract of fruits of T. chebula was studied for 
anticonvulsant property in Swiss mice model by giving 
picrotoxin (PC), pentylenetetrazole (PTZ)-induced 
seizures and maximal electrical shock (MES), 
administration of T. chebula extract was found to delay 
the latency PC, PTZ and MES instigated seizures 
suggesting anticonvulsant activity by the opening of 
GABA neurotransmitter receptors associated chloride 
channels111. Fruits of T. chebula have been reported for 
a protective role on seizure-induced cognitive 
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impairment in experimental models. hydroethanolic 
extract of T. chebula showed 66.66% protection in 
PTZ-induced seizures while83.33% protection in MES-
induced seizures which was relatively similar to the 
effect of the standard Valproate (a dose of 150 resulted 
in 66.6% protection), and also reported in a 
combination of ethanolic extract (at 500 mg/kg) has 
produced 100% protection and Valproate (at a sub-
therapeutic dose of 150 mg/kg)112. 
4.15 Antitumour, antimutagenic and radioprotective 
activities 
Chebulinic acid, tannic acid, and Ellagic acid of T. 
chebula fruit reported as the major cytotoxic 
compounds, that its administration has reduced 
proliferation, cell viability, and further stimulation of 
cell death in many cancerous cell lines (S115, MCF-7, 
PC-3, and PNT1A) dose-dependently. At higher doses, 
they induced necrosis whereas induced apoptosis113. 
Aqueous extract of T. chebula evaluated on lung cancer 
cells (A549), it was reported to induce apoptosis via 
Bcl-2 (family protein)-linked mitochondrial pathway 
which involves the release of Caspase-3 activation, 
cytochrome c and PARP cleavage114. Another research 
proposed that T. chebula methanolic extract derived 
silver nanoparticles possessed remarkable anticancer 
activity against colon cancer cells115. In a study to 
isolate and identify active molecules from the fruit 
extract of T. chebula, compounds CA had been found to 
work as a dual inhibitor of COX and 5-LOX exhibited 
antiproliferative action against HCT-15, COLO-205, 
K562, DU-145, and MDA MB-231 cancer cell lines116. 
Anticancer activity of the T. chebula fruits ethanolic 
extract was analyzed) against Ehrlich ascites carcinoma 
cells in Swiss albino mice, the extract significantly 
reduced the tumor growth so enhanced the lifespan of 
the mice117. Chemo-modulatory profile of T. chebula 
has investigated in male Wistar rats against oxidative 
stress and nickel chloride instigated tumor promotion, 
T. chebula found to restrains or blocks the chemical 
carcinogenesis118. Chebulagic acid (CA) reported 
synergizing with doxorubicin-induced cytotoxicity in 
human hepatocellular carcinoma cells via COX-2 
associated downregulation of MDR-1 by inactivating 
Akt, NF-κB, p38, JNK, and ERK pathways119. 
Moreover, Chebulagic acid (CA) has also been reported 
to restrain growth/ the proliferation of retinoblastoma 
cells by induction of Cytochrome c release, modulating 
mitochondrial membrane permeabilization, and 
imbalancing the Bax/Bcl2 ratio towards cell death and 
activation of caspase 3, it also activates G1 cell cycle 
arrest by enhancing expression of CDK, p27 
inhibitor120. Many studies have reported antimutagenic 
activity of T. chebula, it was assessed against two 
direct-acting mutagens4-nitro-o-phenylenediamine 
(NPD) and sodium azide in strains TA1535, TA100, 
TA98 and TA97a of Salmonella typhimurium, 
respectively and S9-dependent mutagen, 2-
aminofluorene (2-AF) in TA98, TA97a, and TA100 
strains. The study reported the activity for water extract 

against2-AF as well as NPD induced in strains of Sa. 
Typhimurium but chloroform extract was inactive121. 
T. chebula derived hydrolyzable tannins assessed for 
antimutagenic effect against two direct-acting mutagens 
4-nitroquinoline-N-oxide (4NQNO), NPD, S9-
dependent mutagen and2-AF in TA100 and TA98 
strains of Sa. Typhimurium, Tannins-containing extract 
was highly effective against S9-dependent mutagen, 
2AF. The tannin of T. chebula was found to be partially 
effective against NPD but not at all effective against 
4NQNO122. 
T. chebula antimutagenicity has been documented by 
the prevention of strand breaks formation by application 
of gamma-radiation in a plasmid (pBR322) DNA, 
attributed to the compounds ellagic acid, gallic acid, 
and ascorbate, these compounds act as antioxidants and 
defend cell organelles harm due to radiation hence 
considered the radioprotective properties of T. 
chebula123. 
4.16 Antimicrobial activity 
4.16.1 Anti-bacterial activity 
The antibacterial property of T. chebula was reported 
against various pathogenic gram-positive and gram-
negative bacteria. Antibacterial action of ethanolic 
extract (T. chebula fruits) was studied against standard 
reference bacterial strains of clinical importance and 
extract was found to be highly effective against S. 
epidermidis, Bacillus subtilis, Sa. Typhi, S. aureus, and 
Pseudomonas aeruginosa 124.  Antibacterial action of T. 
chebula was studied against enteric pathogens, namely 
Salmonella sp, Shigella sp, Escherichia coli, and Vibrio 
cholera, where they found the potential antibacterial 
activity compared with traditional antibiotics 125. The 
leaf gall was evaluated for antibacterial activity against 
10 bacterial strains, namely S. citreus, S. aureus, B. 
polymyxa, B. cereus and E. coli. Best zone of inhibition 
was reported with the ethanolic extract compared with 
the aqueous extract. Results has showed that both 
extracts were unique against different microorganisms 
such as Se. marcescens, Pr. Mirabilis, while S. aureus 
was more susceptible to both extracts 126. T. chebula 
barks were evaluated for Antibacterial activities against 
mutant type and wild-type of B. subtilis. methanolic 
extract has an antibiotic activity in a dose-dependent 
manner. Extract kept the growth of the rec- strain under 
control more effectively than that of the rec+ strain 127. 
different extraction solvents of T. chebula fruits was 
investigated against fourteen Gram-negative bacteria 
and nine Gram-positive bacteria Among petroleum 
ether, chloroform, dimethylformamide, ethanol, and 
water extracts, ethanol extract showed maximum 
antibacterial activity while chloroform and petroleum 
ether extracts showed minimum antibacterial activity  
128 . Fresh matured fruits of T. chebula(different 
extraction preparation) was examined against dental 
caries pathogens. Highest bactericidal activity was 
reported by acetonic extract with a minimum inhibitory 
concentration (MIC) of 25 mg/mL and mean diameter 
of inhibition zone being 25.32 mm against 
Streptococcus mutants and a MIC of 12.5 mg/mL and a 
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mean diameter of 32.97 mm against S. aureus followed 
by ethanolic, hot aqueous, cold aqueous and methanolic 
extracts 129. T. chebula-derived compounds reported for 
antibacterial activity in several studied. Ethyl gallate 
and Gallic acid were reported as the chief components 
for antibacterial action against methicillin-resistant S. 
aureus 130. T. chebula extracts acetone fraction 
containing Ethanedioic acid showed strong and 
moderate inhibitory action against Clostridium 
perfringens and E. coli respectively, while ellagic acid 
exhibited strong inhibitory activity against both E. coli 
and C. perfringens 131. Methyl gallate obtained from T. 
chebula was considered as a potential antibacterial 
agent for the curing intense infections caused by multi-
drug resistant Shigella spp 132. 
4.16.2 Antiviral activity 
Repressive action of T. chebula was investigated on 
viral diseases caused by cytomegalovirus (CMV), 
herpes simplex virus-1 (HSV-1) influenza, and human 
immunodeficiency virus type 1 (HIV-1) 133-136 . Gallic 
acid and tannins obtained from fruits of T. chebula were 
reported as human HIV type I integrase inhibitors and 
galloyl component reportedly perform a pivotal 
function in hindering the 30-processing of HIV-1 
integrase 137 . T. chebula reported to show a stronger 
antiviral activity in conjunction with acyclovir as 
opposed to HSV-1 infection in vitro and in vivo as 
evident by a decrement in the yield of the virus in the 
brain of mice 138. hydrolyzable tannins CA and 
Punicalagin obtained from dried fruits of  T. chebula 
was found to restrain the entry of HSV-1 in human lung 
cells via inactivating and targeting HSV-1 viral 
particles thus averting, binding, penetration cell-to-cell 
spread and secondary infection as well 139 . It was 
documented that T. chebula notably inhibited the 
replication process of human CMV in vitro and in vivo 
140. The potential of T. chebula was recently explored 
for its potential against sexually transmitted herpes 
simplex virus-2 (HSV-2) infection. CAs and chebulinic 
obtained from T. chebula extract have remarkably 
greater direct antiviral efficacy and activity as opposed 
to HSV-2 to impede virus attachment and penetration to 
the host cells compared with standard medication 
acyclovir used for the management of HSV infection 
141. T. chebula aqueous extract was been documented 
for prominent activity against hepatitis B virus (HBV) 
by decreasing the level of extracellular HBV virion 
DNA, suggesting its potential use as an effective anti-
HBV drug in the future 142. The antiviral activity of 
methanolic extract of T. chebula barks was assessed in 
terms of the effects on cell surface expression and 
inhibition of syncytium formation of BHK cells 
infected with the Newcastle disease virus (NDV) virus. 
The extract has blocks the cell surface expression of 
NDV-hemagglutininneuramidase (-HN) glycoprotein in 
a dose-dependent manner 143. 
4.16.3 Anti-fungal activity 
The anticandidal action of T. chebula methanol extracts 
was evaluated and reportedly found to be active against 
Candida albicans(Clotrimazoleresistant). T. chebula has 

been reported to be active against A. flavus, Aspergillus 
niger, Al. alternate, Alternaria brassicicola, Fusarium 
oxysporum, Helminthosporium tetramera Phytophthora 
capsica and F. solani 144-146. T. chebula seeds extract has 
been investigated for in vitro fungicides kinetics. three 
extracts; ethyl acetate, methanol, and chloroform shown 
fungal mycelial growth inhibition at a concentration of 
1,500 ppm/disc against F. solani, F. oxysporum Ph. 
capsici, and Botrytis cinerea in the range of 41.6–
61.3%, with MIC values ranging from 62.5 to 500 
mg/mL. Extracts showed an attenuating effect on fungi 
spore germination at as time-dependent kinetic 
inhibition for Bo. cinerea 147 . Different findings 
reported for antifungal activity of the fruits against 
seven fungal strains. Chloroform, petroleum ether, 
ethanol, dimethylformamide, and water extracts from 
fruits did not show anticandidal activity against four 
Candida species; Ca. albicans ATCC18804, Ca. 
albicans ATCC2091, Ca. tropicalis ATCC4563, Ca. 
glabrata NCIM3448, also extracts has not shown 
inhibitory effect against fungal strains, namely Cr. 
neoformans ATCC34664, Cryptococcus luteolus 
ATCC32044, Trichosporon beigelii NCIM3404 and 
four moulds; A. flavus NCIM538, A. candidus 
NCIM883 A. niger ATCC6275, Mucor hiemalis 
wehmer NCIM873 148 . 
4.17  Molluscicidal activity 
T. chebula was studied for functional molluscicidal 
composites, the acid and alkaline phosphatase 
(ACP/ALP) & AChE activities in nervous tissue of 
Lymnaea acuminate. Remarkable decline in the ACP, 
AChE and ALP activity was attributed to tannic acid 
that possibly inhibits these enzymes in a non-
competitive- competitive manner as evidenced by the 
inhibition kinetics 149. 
4.18 Antiprotozoal activity 
Aqueous extract of T. chebula showed Antiplasmodial 
action against Plasmodium falciparum K1 by its 
potential to retard further incorporation and the uptake 
of [3H] hypoxanthine into nucleic acid and cause 
growth inhibition150. Notable antiplasmodial activity 
reported for acetone extract of seeds of T. chebula 
against the chloroquine-sensitive strain of Pl. 
falciparum151. Antimalarial and antileishmanial 
activities of three Nepalese plants, including T. chebula 
reported against intracellular amastigotes of 
erythrocytic stages of Pl. falciparum, and intracellular 
amastigotes of Leishmania infantum respectively. T. 
chebula alcoholic extract exhibited fairly good 
antiplasmodial activity with selectivity index values >5 
and IC50 values of 4.5 ± 2.4 μg/mL152. anthelmintic 
activity of T. chebula fruits reported against adult 
earthworm Pheritima posthuma. Both aqueous and 
alcoholic extracts were active at a concentration 
range100–20 mg/mL, alcoholic extract was more 
effective than standard drug Albendazole153. 
5. TOXICOLOGICAL STUDIES AND POSSIBLE 
SIDE EFFECTS 
T. chebula does not appear to have debilitating or toxic 
side effects hence it is one of the important aspects for 
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its future development as an herbal functional food/ 
nutraceutical product. 
In a toxicity study and to evaluate the safety of T. 
chebula, the water extract from the dried fruits of T. 
chebula was orally administrated in rats. Results did not 
show visible signs of toxicity such as mortality, 
behavior changes, histopathological changes, or gross 
appearance of the internal organs of rats. Signs of 
chronic toxicity do not show abnormalities in the test 
groups as compared with the controls. blood chemical 
and Haematological values in treated groups were 
normal in comparison with the control group154. In 
another study mutagenicity and oral toxicity in rats was 
analyzed, the ethyl acetate -a soluble portion of ethanol 
extract of T. chebula does not induce any type of 
adverse effect155-160. 
6. CONCLUSION AND FUTURE PROSPECTIVE 
T. chebula fruits have been widely used in various 
traditional medicine systems including Unani, Tibetan, 
and Ayurvedic traditional medicine among others. They 
are consumed for their nutritive values also. Various 
chemical classes have been isolated and identified. 
phenolic acids and tannins were found to be the most 
widely studied chemical classes. T. chebula fruits were 
also widely studied regarding pharmacological 
activities such as hepatoprotective antioxidant, 
cytotoxic, neuroprotective, anti-inflammatory, 
antidiabetic activities among others. Most of these 
studies have focused on in vitro assessment of the 
biological activities while very few studies were 
performed using in vivo models with the detailed 
mechanism of action. Similarly, identification and 
bioactivity guided isolation of active components 
studies were performed with limited studies regarding 
the screening of biological activities. Future studies 
should be designed to fill these gaps in its research. 
Designing studies to provide relevance of this plant to 
traditional therapeutic uses is also expected. Similarly 
future studies should also focus on the possible 
interactions of active compounds with other natural 
products or synthetic drugs should also be studied in 
detail with their pharmacokinetics. 
 
CONFLICT OF INTEREST : 
No conflict of interest is declared. 
 
REFERENCES 
1. Muhammad S, Khan BA, Akhtar N, Mahmood T, 

Rasul A, Hussain I, Khan H, Badshah A. The 
morphology, extractions, chemical constituents and 
uses of Terminalia chebula: A review. Journal of 
Medicinal Plants Research. 2012 Aug 29; 
6(33):4772-5. 

2. Mishra P, Kumar A, Nagireddy A, Shukla AK, 
Sundaresan V. Evaluation of single and multilocus 
DNA barcodes towards species delineation in 
complex tree genus Terminalia. PloS one. 2017 
Aug 22;12(8):e0182836. 

3. Edwin-Wosu NL, Omara-Achong T, Nyannanyo 
BL. Ecogeographical Amplitude and Habitat of 

Two Species of the Genus-Terminalia 
(Combretaceae) In the Central Niger Delta Areas in 
Rivers State. Journal of Applied Sciences and 
Environmental Management. 2013 Jul 9;17(1):75-
80. 

4. Gupta PC. Biological and pharmacological 
properties of Terminalia chebula Retz.(Haritaki)-
An overview. Int J pharm pharm Sci. 2012;4(3):62-
8. 

5. Albagouri AH, Elegami AA, Koko WS, Osman 
EE, Dahab MM. In vitro anticercarial activities of 
some sudanese medicinal plants of the family 
Combretaceae. J Forest Products Industries. 2014; 
3(2):93-. 

6. Nithaniyal S, Parani M. Evaluation of chloroplast 
and nuclear DNA barcodes for species 
identification in Terminalia L. Biochemical 
Systematics and Ecology. 2016 Oct 1;68:223-9. 

7. Ohri D. Genome size and polyploidy variation in 
the tropical hardwood genusTerminalia 
(Combretaceae). Plant Systematics and Evolution. 
1996 Sep 1; 200(3-4):225-32. 

8. Deb A, Barua S, Das B. Pharmacological activities 
of Baheda (Terminalia bellerica): a review. Journal 
of pharmacognosy and phytochemistry. 2016 Jan 1; 
5(1):194. 

9. Saxena VA, Mishra G, Saxena A, Vishwakarma 
KR. A comparative study on quantitative 
estimation of tannins in Terminalia chebula, 
Terminalia belerica, Terminalia arjuna and Saraca 
indica using spectrophotometer. Asian Journal of 
Pharmaceutical and Clinical Research. 2013; 
6(3):148-9. 

10. Rao pk. antioxidant effect of triphala: critical 
review. Journal of Ayurveda and Integrated 
Medical Sciences (ISSN 2456-3110). 2017 Mar 8; 
2(1):213-9. 

11. Prasad K. Responses of dual inoculation of 
arbuscular mycorrhizal fungi on the biomass 
production, phosphate, roots, and shoot phenol 
concentrations of Terminalia arjuna under field 
conditions. Taxonomic series: Glomus from Goa. 
1987; 29:13. 

12. Zhang XR, Kaunda JS, Zhu HT, Wang D, Yang 
CR, Zhang YJ. The Genus Terminalia 
(Combretaceae): An Ethnopharmacological, 
Phytochemical and Pharmacological Review. 
Natural products and bioprospecting. 2019 Dec 11: 
1-36. 

13. Das B, Dash S, Choudhury RC. Pharmaceutical 
properties of terminalia bellerica (bahera)-an 
overview. Research Journal of Pharmacy and 
Technology. 2014; 7(5):592-7. 

14. Nigam M, Mishra AP, Adhikari‐Devkota A, Dirar 
AI, Hassan MM, Adhikari A, Belwal T, Devkota 
HP. Fruits of Terminalia chebula Retz: A review 
on traditional uses, bioactive chemical constituents 
and pharmacological activities. Phytotherapy 
Research. 2020 Apr 20. 



Mahajan D R et al. / Updated Review: Pharmacological Activities… 

 
                                                           IJPPR, Volume 14, Issue 2:  April-June 2022             Page 27 

15. Cock IE. The medicinal properties and 
phytochemistry of plants of the genus Terminalia 
(Combretaceae). Inflammopharmacology. 2015 Oct 
1; 23(5):203-29. 

16. Sarwat M, Das S, Srivastava PS. Estimation of 
genetic diversity and evaluation of relatedness 
through molecular markers among medicinally 
important trees: Terminalia arjuna, T. chebula and 
T. bellerica. Molecular biology reports. 2011 Nov 
1; 38(8):5025-36. 

17. Kanpipith N, Pangkruang W, Kiyotaka K, 
Puthongking P. Anti-oxidant and anti-angiogenesis 
properties of Terminalia bellerica (Gaertn.) Roxb. 
and Terminalia chebula (Retz.) crude extracts. 
Planta. Medica. 2013 Aug;79(13):PJ23. 

18. Hedina A, Kotti P, Kausar J, Anand V. 
Phytopharmacological overview of Terminalia 
chebula Retz. Pharmacognosy Journal. 2016; 8(4). 

19. Baliga MS, Meera S, Mathai B, Rai MP, Pawar V, 
Palatty PL. Scientific validation of the 
ethnomedicinal properties of the Ayurvedic drug 
Triphala: a review. Chinese journal of integrative 
medicine. 2012 Dec 1; 18(12):946-54. 

20. Pujar M, Makandar SD. Herbal usage in 
endodontics-A review. International journal of 
contemporary dentistry. 2011; 2(1). 

21. Kumar NS, Nair AS, Nair AM, Murali M. 
Pharmacological and therapeutic effects of triphala-
A literature review. Journal of Pharmacognosy and 
Phytochemistry. 2016 May 1; 5(3):23. 

22. Peterson CT, Denniston K, Chopra D. Therapeutic 
uses of Triphala in Ayurvedic medicine. The 
Journal of Alternative and Complementary 
Medicine. 2017 Aug 1;23(8):607-14. 

23. Bag A, Bhattacharyya SK, Chattopadhyay RR. The 
development of Terminalia chebula Retz. 
(Combretaceae) in clinical research. Asian Pacific 
journal of tropical biomedicine. 2013 Mar 
1;3(3):244-52. 

24. Gupta PC. Biological and pharmacological 
properties of Terminalia chebula Retz. (Haritaki)-
An overview. Int J pharm pharm Sci. 2012; 
4(3):62-8. 

25. Bhatt ID, Rawat S, Badhani A, Rawal RS. 
Nutraceutical potential of selected wild edible 
fruits of the Indian Himalayan region. Food 
chemistry. 2017 Jan 15; 215:84-91. 

26. Seal T. Nutritional composition of wild edible 
fruits in Meghalaya state of India and their ethno-
botanical importance. Research Journal of Botany. 
2011; 6(2):58-67. 

27. Suresh CP, Bhutia KD, Shukla G, Pradhan K, 
Chakravarty S. Wild edible tree fruits of Sikkim 
Himalayas. Journal of Tree Sciences. 2014; 
33(1):43-8. 

28. Virshette SJ, Patil MK, Shaikh JR. A review on 
pharmacological properties and phytoconstituents 
of indigenous carminative agents. Journal of 
Pharmacognosy and Phytochemistry. 2020; 
9(3):142-5. 

29. Sharma A, Chandraker S, Patel VK, Ramteke P. 
Antibacterial activity of medicinal plants against 
pathogens causing complicated urinary tract 
infections. Indian journal of pharmaceutical 
sciences. 2009 Mar;71(2):136. 

30. Gupta PC. Biological and pharmacological 
properties of Terminalia chebula Retz.(Haritaki)-
An overview. Int J pharm pharm Sci. 2012;4(3):62-
8. 

31. Upadhyay A, Agrahari P, Singh DK. A review on 
the pharmacological aspects of Terminalia chebula. 
Int J Pharmacol. 2014 Aug 15;10(6):289-98. 

32. Jaiswal Y, Liang Z, Zhao Z. Botanical drugs in 
Ayurveda and traditional Chinese medicine. 
Journal of ethnopharmacology. 2016 Dec 
24;194:245-59. 

33. Bag A, Bhattacharyya SK, Chattopadhyay RR. The 
development of Terminalia chebula Retz. 
(Combretaceae) in clinical research. Asian Pacific 
journal of tropical biomedicine. 2013 Mar 
1;3(3):244-52. 

34. Lin TC, Nonaka GI, Nishioka I, HO FC. Tannins 
and Related Compounds. CII.: Structures of 
Terchebulin, an Ellagitannin Having a Novel 
Tetraphenylcarboxylic Acid (Terchebulic Acid) 
Moiety, and Biogenetically Related Tannins from 
Terminalia chebula RETZ. Chemical and 
pharmaceutical bulletin. 1990 Nov 25;38(11):3004-
8. 

35. Juang LJ, Sheu SJ, Lin TC. Determination of 
hydrolyzable tannins in the fruit of Terminalia 
chebula Retz. by high‐performance liquid 
chromatography and capillary electrophoresis. 
Journal of separation science. 2004 Jun;27(9):718-
24. 

36. Lee DY, Kim HW, Yang H, Sung SH. 
Hydrolyzable tannins from the fruits of Terminalia 
chebula Retz and their α-glucosidase inhibitory 
activities. Phytochemistry. 2017 May 1;137:109-
16. 

37. Cock IE. The medicinal properties and 
phytochemistry of plants of the genus Terminalia 
(Combretaceae). Inflammopharmacology. 2015 Oct 
1;23(5):203-29. 

38. Okuda T, Ito H. Tannins of constant structure in 
medicinal and food plants—hydrolyzable tannins 
and polyphenols related to tannins. Molecules. 
2011 Mar;16(3):2191-217. 

39. Tanaka T, Tong Hh, Xu Ym, Ishimaru K, Nonaka 
Gi, Nishioka I. Tannins and related compounds. 
CXVII. Isolation and characterization of three new 
ellagitannins, lagerstannins A, B and C, having a 
gluconic acid core, from Lagerstroemia speciosa 
(L.) Pers. Chemical and pharmaceutical bulletin. 
1992 Nov 25;40(11):2975-80. 

40. Tanaka T, Nonaka GI, Nishioka I. Tannins and 
Related Compounds. XL.: Revision of the 
Structures of Punicalin and Punicalagin, and 
Isolation and Characterization of 2-O-
Galloylpunicalin from the Bark of Punica granatum 



Mahajan D R et al. / Updated Review: Pharmacological Activities… 

 
                                                           IJPPR, Volume 14, Issue 2:  April-June 2022             Page 28 

L. Chemical and Pharmaceutical Bulletin. 1986 
Feb 25; 34(2):650-5.. 

41. Tanaka T, Nonaka Gi, Nishioka I. Tannins and 
related compounds. XLI.: Isolation and 
characterization of novel ellagitannins, 
punicacorteins A, B, C, and D, and punigluconin 
from the bark of Punica granatum L. Chemical and 
pharmaceutical bulletin. 1986 Feb 25;34(2):656-63. 

42. Pfundstein B, El Desouky SK, Hull WE, Haubner 
R, Erben G, Owen RW. Polyphenolic compounds 
in the fruits of Egyptian medicinal plants 
(Terminalia bellerica, Terminalia chebula and 
Terminalia horrida): characterization, quantitation 
and determination of antioxidant capacities. 
Phytochemistry. 2010 Jul 1; 71(10):1132-48. 

43. Devkota HP, Adhikari A, Poudel S, Gc S, Takano 
A, Basnet P. Antioxidative activity of common 
natural medicines in Nepal. Journal of Nepal 
Pharmaceutical Association. 2006; 2(4):39-46. 

44. Mashkor AL. Phenolic content and antioxidant 
activity of fenugreek seeds extract. International 
Journal of Pharmacognosy and Phytochemical 
Research. 2014; 6(4):841-4. 

45. Saha PK, Patrab PH, Pradhan R, Radharaman Dey 
SD, Mandal TK. Effect of Terminalia belerica & 
Terminalia chebula on wound healing in induced 
dermal wounds in Rabbits. Pharmacology online. 
2011; 2:235-41. 

46. Bag A, Kumar Bhattacharyya S, Kumar Pal N, 
Ranjan Chattopadhyay R. Anti-inflammatory, anti-
lipid peroxidative, antioxidant and membrane 
stabilizing activities of hydroalcoholic extract of 
Terminalia chebula fruits. Pharmaceutical Biology. 
2013 Dec 1; 51(12):1515-20. 

47. Kumar R, Arora R, Agarwal A, Gupta YK. 
Protective effect of Terminalia chebula against 
seizures, seizure-induced cognitive impairment and 
oxidative stress in experimental models of seizures 
in rats. Journal of ethnopharmacology. 2018 Apr 
6;215:124-31. 

48. Sasidharan I, Sundaresan A, Nisha VM, Kirishna 
MS, Raghu KG, Jayamurthy P. Inhibitory effect of 
Terminalia chebula Retz. fruit extracts on digestive 
enzyme related to diabetes and oxidative stress. 
Journal of enzyme inhibition and medicinal 
chemistry. 2012 Aug 1; 27(4):578-86. 

49. Suchalatha S, Devi CS. Protective effect of 
Terminalia chebula against lysosomal enzyme 
alterations in isoproterenol-induced cardiac damage 
in rats. Experimental & Clinical Cardiology. 
2005;10(2):91. 

50. Nishanth RP, Prasad T, Jyotsna RG, Reddy PK, 
Reddanna P. Hepatoprotective effects of 
Terminalia chebula fruit extract against 2-AAF–
induced hepatic damage in Albino mice: role of 
MDR1 and COX-2. Journal of Herbs, Spices & 
Medicinal Plants. 2014 Oct 2; 20(4):402-20. 

51. Tasduq SA, Singh K, Satti NK, Gupta DK, Suri 
KA, Johri RK. Terminalia chebula (fruit) prevents 
liver toxicity caused by sub-chronic administration 

of rifampicin, isoniazid and pyrazinamide in 
combination. Human & experimental toxicology. 
2006 Mar; 25(3):111-8. 

52. Lee HS, Jung SH, Yun BS, Lee KW. Isolation of 
chebulic acid from Terminalia chebula Retz. and 
its antioxidant effect in isolated rat hepatocytes. 
Archives of Toxicology. 2007 Mar 1; 81(3):211-8. 

53. Choi MK, Kim HG, Han JM, Lee JS, Lee JS, 
Chung SH, Son CG. Hepatoprotective effect of 
Terminalia chebula against t-BHP-induced acute 
liver injury in C57/BL6 mice. Evidence-Based 
Complementary and Alternative Medicine. 2015 
Oct; 2015. 

54. Afshari AR, Sadeghnia HR, Mollazadeh H. A 
review on potential mechanisms of Terminalia 
chebula in Alzheimer’s disease. Advances in 
Pharmacological Sciences. 2016 Oct; 2016. 

55. Shen YC, Juan CW, Lin CS, Chen CC, Chang CL. 
Neuroprotective effect of Terminalia chebula 
extracts and ellagic acid in pc12 cells. African 
Journal of Traditional, Complementary and 
Alternative Medicines. 2017; 14(4):22-30. 

56. Rao SN, Palaksha MN, Satish S. The effects of 
ethanolic extract in dried fruits of Terminalia 
chebula on learning and memory in mice. Asian 
Journal of Biomedical and Pharmaceutical 
Sciences. 2013; 3(20):59-62. 

57. Gaire BP, Jamarkattel-Pandit N, Lee D, Song J, 
Kim JY, Park J, Jung S, Choi HY, Kim H. 
Terminalia chebula extract protects OGD-R 
induced PC12 cell death and inhibits LPS induced 
microglia activation. Molecules. 2013 Mar; 
18(3):3529-42. 

58. Nanasombat S, Thonglong J, Jitlakha J. 
Formulation and characterization of novel 
functional beverages with antioxidant and anti-
acetylcholinesterase activities. Functional Foods in 
Health and Disease. 2015 Jan 7; 5(1):1-6. 

59. Kim HJ, Kim J, Kang KS, Lee KT, Yang HO. 
Neuroprotective effect of chebulagic acid via 
autophagy induction in SH-SY5Y cells. 
Biomolecules & therapeutics. 2014 Jul; 22(4):275. 

60. Kanna S, Hiremath SK, Unger BS. 
Nephroprotective activity of Bilvādi agada in 
gentamicin induced nephrotoxicity in male Wistar 
rats. Ancient Science of Life. 2015 Jan; 34(3):126. 

61. Thiruchelvi R, Arul D, Meenakshi S, Subramanian 
K. Protective effects of Terminalia chebula fruit 
extract against cadmium-induced nephrotoxicity in 
rats. Int J Environ Biol. 2012; 2(3):108-12. 

62. Gopi KS, Reddy AG, Jyothi K, Kumar BA. 
Acetaminophen-induced Hepato-and 
Nephrotoxicity and Amelioration by Silymarin and 
Terminalia chebula in Rats. Toxicology 
international. 2010 Jul; 17(2):64. 

63. Amala, V. E., Jeyaraj, M., & Mary, M. M.  Renal 
protective efficacy of Terminalia chebula, 
Terminalia bellirica, Phyllanthus emblica and their 
formulation as Triphala on Imidacloprid-induced 
renal toxicity by histopathological and biochemical 



Mahajan D R et al. / Updated Review: Pharmacological Activities… 

 
                                                           IJPPR, Volume 14, Issue 2:  April-June 2022             Page 29 

parameters. IOSR Journal of Pharmaceutical and 
Biological Sciences. 2017; 12, 69–74. 

64. Prasad L, Khan TH, Jahangir T, Sultana S. 
Chemomodulatory effects of Terminalia chebula 
against nickel chloride induced oxidative stress and 
tumor promotion response in male Wistar rats. 
Journal of Trace Elements in Medicine and 
Biology. 2006 Dec 4; 20(4):233-9. 

65. Kalra P, Karwasra R, Gupta YK, Ray SB, Singh S. 
Terminalia chebula supplementation attenuates 
cisplatin-induced nephrotoxicity in Wistar rats 
through modulation of apoptotic pathway. Natural 
product research. 2019 Jun 3; 33(11):1641-5. 

66. Tamhane MD, Thorat SP, Rege NN, Dahanukar 
SA. Effect of oral administration of Terminalia 
chebula on gastric emptying: an experimental 
study. Journal of Postgraduate Medicine. 1997 Jan 
1;43(1):12. 

67. Fahmy NM, Al-Sayed E, Singab AN. Genus 
Terminalia: A phytochemical and biological 
review. Montin.) species. Med Aromat Plants. 
2015; 4(5):1-22. 

68. Mishra V, Agrawal M, Onasanwo SA, Madhur G, 
Rastogi P, Pandey HP, Palit G, Narender T. Anti-
secretory and cyto-protective effects of chebulinic 
acid isolated from the fruits of Terminalia chebula 
on gastric ulcers. Phytomedicine. 2013 Apr 15; 
20(6):506-11. 

69. Raju D, Ilango K, Chitra V, Ashish K. Evaluation 
of Anti-ulcer activity of methanolic extract of 
Terminalia chebula fruits in experimental rats. 
Journal of Pharmaceutical Sciences and research. 
2009 Sep 1;1(3):101. 

70. Sharma P, Prakash T, Kotresha D, Ansari MA, 
Sahrm UR, Kumar B, Debnath J, Goli D. 
Antiulcerogenic activity of Terminalia chebula 
fruit in experimentally induced ulcer in rats. 
Pharmaceutical Biology. 2011 Mar 1; 49(3):262-8. 

71. Nadar TS, Pillai MM. Effect of ayurvedic 
medicines on beta-glucuronidase activity of 
Brunner's glands during recovery from cysteamine 
induced duodenal ulcers in rats. Indian Journal of 
Experimental Biology. 1989 Nov 1; 27(11):959-62. 

72. Na, M. K., Bae, K. H., Kang, S. S., Min, B. S., 
Yoo, J. K., Kamiryo, Y., Miwa, N. Cytoprotective 
effect on oxidative stress and inhibitory effect on 
cellular aging of Terminalia chebula fruit. 
Physiotherapy Research. 2004 18, 737–741 

73. Yakaew S, Itsarasook K, Ngoenkam J, 
Jessadayannamaetha A, Viyoch J, Ungsurungsie 
M. Ethanol extract of Terminalia chebula fruit 
protects against UVB-induced skin damage. 
Pharmaceutical Biology. 2016 Nov 1; 54(11):2701-
7. 

74. Lee HS, Koo YC, Suh HJ, Kim KY, Lee KW. 
Preventive effects of chebulic acid isolated from 
Terminalia chebula on advanced glycation 
endproduct-induced endothelial cell dysfunction. 
Journal of ethnopharmacology. 2010 Oct 5; 
131(3):567-74. 

75. García Sevillano, L., Pellón, M., Treceño, C., 
Sáinz, M., Salado, I., & Velasco, V.  Knowledge 
upon the emergency contraceptive pill in Spain. 
Atencion Farmaceutica. 2014; 16, 224–228 

76. Tayal S, Duggal S, Bandyopadhyay P, Aggarwal 
A, Tandon S, Tandon C. Cytoprotective role of the 
aqueous extract of Terminalia chebula on renal 
epithelial cells. International braz j urol. 2012 Apr; 
38(2):204-14. 

77. Suchalatha S, Devi CS. Protective effect of 
Terminalia chebula against lysosomal enzyme 
alterations in isoproterenol-induced cardiac damage 
in rats. Experimental & Clinical Cardiology. 
2005;10(2):91. 

78. Suchalatha S, Srinivasan P, Devi CS. Effect of T. 
chebula on mitochondrial alterations in 
experimental myocardial injury. Chemico-
biological interactions. 2007 Sep 20;169(3):145-53. 

79. Reddy VR, Kumari SR, Reddy BM, Azeem MA, 
Prabhakar MC, Rao AA. Cardiotonic activity of the 
fruits of Terminalia chebula. Fitoterapia. 
1990;41(6):517-25. 

80. Senthilkumar GP, Subramanian SP. Biochemical 
studies on the effect of Terminalia chebula on the 
levels of glycoproteins in streptozotocin-induced 
experimental diabetes in rats. Journal of Applied 
Biomedicine. 2008 Jun 1;6(2). 

81. Yang MH, Vasquez Y, Ali Z, Khan IA, Khan SI. 
Constituents from Terminalia species increase 
PPARα and PPARγ levels and stimulate glucose 
uptake without enhancing adipocyte differentiation. 
Journal of Ethnopharmacology. 2013 Sep 16; 
149(2):490-8. 

82. Kumar GP, Arulselvan P, Kumar DS, Subramanian 
SP. Anti-diabetic activity of fruits of Terminalia 
chebula on streptozotocin induced diabetic rats. 
Journal of health science. 2006; 52(3):283-91. 

83. Murali YK, Anand P, Tandon V, Singh R, Chandra 
R, Murthy PS. Long-term effects of Terminalia 
chebula Retz. on hyperglycemia and associated 
hyperlipidemia, tissue glycogen content and in 
vitro release of insulin in streptozotocin induced 
diabetic rats. Experimental and Clinical 
Endocrinology and Diabetes. 2007 Nov 1; 
115(10):641-6. 

84. Lee DY, Yang H, Kim HW, Sung SH. New 
polyhydroxytriterpenoid derivatives from fruits of 
Terminalia chebula Retz. and their α-glucosidase 
and α-amylase inhibitory activity. Bioorganic & 
medicinal chemistry letters. 2017 Jan 1;27(1):34-9. 

85. Lee DY, Kim HW, Yang H, Sung SH. 
Hydrolyzable tannins from the fruits of Terminalia 
chebula Retz and their α-glucosidase inhibitory 
activities. Phytochemistry. 2017 May 1;137:109-
16. 

86. Li DQ, Zhao J, Xie J, Li SP. A novel sample 
preparation and on-line HPLC–DAD–MS/MS–
BCD analysis for rapid screening and 
characterization of specific enzyme inhibitors in 
herbal extracts: Case study of α-glucosidase. 



Mahajan D R et al. / Updated Review: Pharmacological Activities… 

 
                                                           IJPPR, Volume 14, Issue 2:  April-June 2022             Page 30 

Journal of Pharmaceutical and Biomedical 
Analysis. 2014 Jan 25; 88:130-5. 

87. Maruthappan V, Shree KS. Hypolipidemic activity 
of Haritaki (Terminalia chebula) in atherogenic 
diet induced hyperlipidemic rats. Journal of 
advanced pharmaceutical technology & research. 
2010 Apr; 1(2):229. 

88. Rathore HS, Soni S, Bhatnagar D. 
Hypocholesterolemic effect of Terminalia chebula 
fruit (Myrobalan) in mice. Ancient science of life. 
2004 Apr; 23(4):11. 

89. Reddy MM, Dhas Devavaram J, Dhas J, Adeghate 
E, Starling Emerald B. Anti-hyperlipidemic effect 
of methanol bark extract of Terminalia chebula in 
male albino Wistar rats. Pharmaceutical Biology. 
2015 Aug 3; 53(8):1133-40. 

90. Thakur CP, Thakur B, Singh S, Sinha PK, Sinha 
SK. The Ayurvedic medicines Haritaki, Amla and 
Bahira reduce cholesterol-induced atherosclerosis 
in rabbits. International Journal of Cardiology. 
1988 Nov 1; 21(2):167-75. 

91. Saravanan S, Srikumar R, Manikandan S, 
Parthasarathy NJ, Devi RS. Hypolipidemic effect 
of triphala in experimentally induced 
hypercholesteremic rats. Yakugaku Zasshi. 2007 
Feb 1; 127(2):385-8. 

92. Nair V, Singh S, Gupta YK. Anti‐arthritic and 
disease modifying activity of Terminalia chebula 
Retz. in experimental models. Journal of Pharmacy 
and Pharmacology. 2010 Dec; 62(12):1801-6. 

93. Yang MH, Ali Z, Khan IA, Khan SI. Anti-
inflammatory activity of constituents isolated from 
Terminalia chebula. Natural product 
communications. 2014 Jul; 9(7): 
1934578X1400900721. 

94. Bag A, Kumar Bhattacharyya S, Kumar Pal N, 
Ranjan Chattopadhyay R. Anti-inflammatory, anti-
lipid peroxidative, antioxidant and membrane 
stabilizing activities of hydroalcoholic extract of 
Terminalia chebula fruits. Pharmaceutical Biology. 
2013 Dec 1; 51(12):1515-20. 

95. Zhao Y, Liu F, Liu Y, Zhou D, Dai Q, Liu S. Anti-
arthritic effect of chebulanin on collagen-induced 
arthritis in mice. PloS one. 2015 Sep 24; 
10(9):e0139052. 

96. Seo JB, Jeong JY, Park JY, Jun EM, Lee SI, Choe 
SS, Park DY, Choi EW, Seen DS, Lim JS, Lee TG. 
Anti-arthritic and analgesic effect of NDI10218, a 
standardized extract of Terminalia chebula, on 
arthritis and pain model. Biomolecules & 
therapeutics. 2012 Jan; 20(1):104. 

97. García Sevillano, L., Pellón, M., Treceño, C., 
Sáinz, M., Salado, I., & Velasco, V.  Knowledge 
upon the emergency contraceptive pill in Spain. 
Atencion Farmaceutica. 2014; 16, 224–228. 

98. Aher VD, Kumar A. Immunomodulatory effect of 
alcoholic extract of Terminalia chebula ripe fruits. 
Journal of Pharmaceutical Sciences and Research. 
2010 Sep 1; 2(9):539. 

99. Aher V, Wahi A. Immunomodulatory activity of 
alcohol extract of Terminalia chebula retz 
combretaceae. Tropical Journal of Pharmaceutical 
Research. 2011; 10(5):567-75. 

100. Rubab I, Ali S. Dried fruit extract of Terminalia 
chebula modulates the immune response in mice. 
Food and Agricultural Immunology. 2016 Jan 2; 
27(1):1-22. 

101. Belapurkar P, Goyal P, Tiwari-Barua P. 
Immunomodulatory effects of triphala and its 
individual constituents: a review. Indian Journal of 
Pharmaceutical Sciences. 2014 Nov; 76(6):467. 

102. Shivaprasad HN, Kharya MD, Rana AC, Mohan S. 
Preliminary Immunomodulatory Activities of the 
Aqueous Extract of Terminalia chebula. 
Pharmaceutical Biology. 2006 Jan 1; 44(1):32-4. 

103. Jami MS, Sultana Z, Ali ME, Begum MM, Haque 
MM. Evaluation of analgesic and anti-
inflammatory activities on ethanolic extract of 
Terminalia chebula fruits in experimental animal 
models. 

104. Kumar CU, Pokuri VK, Pingali U. Evaluation of 
the analgesic activity of standardized aqueous 
extract of Terminalia Chebula in healthy human 
participants using hot air pain model. Journal of 
Clinical and Diagnostic Research: JCDR. 2015 
May; 9(5):FC01. 

105. Pokuri, V., Kumar, C., & Pingali, U.  A 
randomized, double-blind, placebo-controlled, 
cross-over study to evaluate analgesic activity of 
Terminalia chebula in healthy human volunteers 
using a mechanical pain model. Journal of 
Anaesthesiology Clinical Pharmacology. 2016; 32, 
329–332. 

106. Sireeratawong S, Jaijoy K, Khonsung P, 
Soonthornchareonnon N. Analgesic and anti-
inflammatory activities of the water extract from 
Terminalia chebula Rezt. African Journal of 
Traditional, Complementary and Alternative 
Medicines. 2014; 11(6):77-82. 

107. Seo JB, Jeong JY, Park JY, Jun EM, Lee SI, Choe 
SS, Park DY, Choi EW, Seen DS, Lim JS, Lee TG. 
Anti-arthritic and analgesic effect of NDI10218, a 
standardized extract of Terminalia chebula, on 
arthritis and pain model. Biomolecules & 
therapeutics. 2012 Jan; 20(1):104. 

108. Li K, Diao Y, Zhang H, Wang S, Zhang Z, Yu B, 
Huang S, Yang H. Tannin extracts from immature 
fruits of Terminalia chebula Fructus Retz. promote 
cutaneous wound healing in rats. BMC 
Complementary and Alternative Medicine. 2011 
Dec; 11(1):1-9. 

109. Bhattacharya S, Chaudhuri SR, Chattopadhyay S, 
Bandyopadhyay SK. Healing properties of some 
Indian medicinal plants against indomethacin-
induced gastric ulceration of rats. Journal of 
Clinical Biochemistry and Nutrition. 2007; 
41(2):106-14. 

110. Nasiri E, Hosseinimehr SJ, Azadbakht M, Akbari J, 
Enayati-Fard R, Azizi S. The effect of Terminalia 



Mahajan D R et al. / Updated Review: Pharmacological Activities… 

 
                                                           IJPPR, Volume 14, Issue 2:  April-June 2022             Page 31 

chebula extract vs. silver sulfadiazine on burn 
wounds in rats. Journal of Complementary and 
Integrative Medicine. 2015 Jun 1; 12(2):127-35. 

111. Debnath J, Sharma UR, Kumar B, Chauhan NS. 
Anticonvulsant activity of ethanolic extract of 
fruits of Terminalia chebula on experimental 
animals. International Journal of Drug 
Development and Research. 2010 Oct; 2(4):764-8. 

112. Kumar R, Arora R, Agarwal A, Gupta YK. 
Protective effect of Terminalia chebula against 
seizures, seizure-induced cognitive impairment and 
oxidative stress in experimental models of seizures 
in rats. Journal of ethnopharmacology. 2018 Apr 6; 
215:124-31. 

113. Saleem A, Husheem M, Härkönen P, Pihlaja K. 
Inhibition of cancer cell growth by crude extract 
and the phenolics of Terminalia chebula retz. fruit. 
Journal of Ethnopharmacology. 2002 Aug 1; 
81(3):327-36. 

114. Wang M, Yang L, Ji M, Zhao P, Sun P, Bai R, Tian 
Y, Su L, Li C. Aqueous Extract of Terminalia 
chebula Induces Apoptosis in Lung Cancer Cells 
Via a Mechanism Involving Mitochondria-
mediated Pathways. Brazilian Archives of Biology 
and Technology. 2015 Apr; 58(2):208-15. 

115. Bupesh G, Manikandan E, Thanigaiarul K, Magesh 
S, Senthilkumar V. Enhanced antibacterial, 
anticancer activity from Terminalia chebula. 
Medicinal plant rapid extract by phytosynthesis of 
silver nanoparticles core-shell structures. J 
Nanomed Nanotechnol. 2016; 7:355. 

116. Reddy DB, Reddy TC, Jyotsna G, Sharan S, Priya 
N, Lakshmipathi V, Reddanna P. Chebulagic acid, 
a COX–LOX dual inhibitor isolated from the fruits 
of Terminalia chebula Retz., induces apoptosis in 
COLO-205 cell line. Journal of 
ethnopharmacology. 2009 Jul 30; 124(3):506-12. 

117. Ahuja R, Agrawal N, Mukerjee A. Evaluation of 
anticancer potential of Terminalia chebula fruits 
against Ehrlich Ascites Carcinoma induced cancer 
in mice. J Sci Innov Res. 2013; 2(3):549-54. 

118. Prasad L, Khan TH, Jahangir T, Sultana S. 
Chemomodulatory effects of Terminalia chebula 
against nickel chloride induced oxidative stress and 
tumor promotion response in male Wistar rats. 
Journal of Trace Elements in Medicine and 
Biology. 2006 Dec 4; 20(4):233-9. 

119. Achari C, V Reddy G, CM Reddy T, Reddanna P. 
Chebulagic acid synergizes the cytotoxicity of 
doxorubicin in human hepatocellular carcinoma 
through COX-2 dependant modulation of MDR-1. 
Medicinal Chemistry. 2011 Sep 1; 7(5):432-42. 

120. Kumar CU, Pokuri VK, Pingali U. Evaluation of 
the analgesic activity of standardized aqueous 
extract of Terminalia Chebula in healthy human 
participants using hot air pain model. Journal of 
Clinical and Diagnostic Research: JCDR. 2015 
May; 9(5):FC01. 

121. Grover IS, Bala SA. Antimutagenic activity of 
Terminalia chebula (myroblan) in Salmonella 

typhimurium. Indian journal of experimental 
biology. 1992 Apr; 30(4):339-41. 

122. Kaur S, Grover IS, Singh M, Kaur S. 
Antimutagenicity of hydrolyzable tannins from 
Terminalia chebula in Salmonella typhimurium. 
Mutation Research/Genetic Toxicology and 
Environmental Mutagenesis. 1998 Nov 9; 419(1-
3):169-79. 

123. Naik GH, Priyadarsini KI, Naik DB, 
Gangabhagirathi R, Mohan H. Studies on the 
aqueous extract of Terminalia chebula as a potent 
antioxidant and a probable radioprotector. 
Phytomedicine. 2004 Sep 20; 11(6):530-8. 

124. Kanna S, Hiremath SK, Unger BS. 
Nephroprotective activity of Bilvādi agada in 
gentamicin induced nephrotoxicity in male Wistar 
rats. Ancient Science of Life. 2015 Jan; 34(3):126. 

125. Mostafa, M. G., Rahman, M., & Karim, M. M.  
Antimicrobial activity of Terminalia chebula. 
International Journal of Medicinal and Aromatic 
Plants. 2011; 1, 175–179. 

126. Shankara BR, Ramachandra YL, Rajan SS, 
Ganapathy PS, Yarla NS, Richard SA, Dhananjaya 
BL. Evaluating the anticancer potential of ethanolic 
gall extract of Terminalia chebula (Gaertn.) 
Retz.(combretaceae). Pharmacognosy research. 
2016 Jul; 8(3):209. 

127. Lee D, Boo KH, Woo JK, Duan F, Lee KH, Kwon 
TK, Lee HY, Riu KZ, Lee DS. Anti-bacterial and 
Anti-viral activities of extracts from Terminalia 
chebula barks. Journal of the Korean Society for 
Applied Biological Chemistry. 2011 Apr 1; 
54(2):295-8. 

128. Parekh J, Chanda S. Evaluation of antimicrobial 
activity of Terminalia chebula Retz. Fruit in 
different solvents. Journal of herbs, spices & 
medicinal plants. 2008 Jan 14; 13(2):107-16. 

129. RAI AK, Joshi R. Evaluation of antimicrobial 
properties of fruit extracts of Terminalia chebula 
against dental caries pathogens. 

130. Sato Y, Oketani H, Singyouchi K, OHTSUBO T, 
KIHARA M, SHIBATA H, HIGUTI T. Extraction 
and purification of effective antimicrobial 
constituents of Terminalia chebula RETS. against 
methicillin-resistant Staphylococcus aureus. 
Biological and Pharmaceutical Bulletin. 1997 Apr 
15; 20(4):401-4. 

131. Kim HG, Cho JH, Jeong EY, Lim JH, Lee SH, Lee 
HS. Growth-inhibiting activity of active component 
isolated from Terminalia chebula fruits against 
intestinal bacteria. Journal of food protection. 2006 
Sep; 69(9):2205-9. 

132. Acharyya, S., Sarkar, P., Ramamurthy, T., Patra, 
A., Saha, D. R., & Bag, P. K. (2015). Intracellular 
and membrane-damaging activities of methyl 
gallate isolated from Terminalia chebula against 
multidrug-resistant Shigella spp. Journal of 
Medical Microbiology, 64, 901–909 

133. Badmaev V, Nowakowski M. Protection of 
epithelial cells against influenza A virus by a plant 



Mahajan D R et al. / Updated Review: Pharmacological Activities… 

 
                                                           IJPPR, Volume 14, Issue 2:  April-June 2022             Page 32 

derived biological response modifier Ledretan‐96. 
Phytotherapy Research: An International Journal 
Devoted to Pharmacological and Toxicological 
Evaluation of Natural Product Derivatives. 2000 
Jun; 14(4):245-9. 

134. Oyuntsetseg N, Khasnatinov MA, Molor-Erdene P, 
Oyunbileg J, Liapunov AV, Danchinova GA, 
Oldokh S, Baigalmaa J, Chimedragchaa C. 
Evaluation of direct antiviral activity of the Deva-5 
herb formulation and extracts of five Asian plants 
against influenza A virus H3N8. BMC 
complementary and alternative medicine. 2014 
Dec; 14(1):1-9. 

135. Yakaew S, Itsarasook K, Ngoenkam J, 
Jessadayannamaetha A, Viyoch J, Ungsurungsie 
M. Ethanol extract of Terminalia chebula fruit 
protects against UVB-induced skin damage. 
Pharmaceutical Biology. 2016 Nov 1; 54(11):2701-
7. 

136. Kurokawa M, Nagasaka K, Hirabayashi T, Uyama 
SI, Sato H, Kageyama T, Kadota S, Ohyama H, 
Hozumi T, Namba T, Shiraki K. Efficacy of 
traditional herbal medicines in combination with 
acyclovir against herpes simplex virus type 1 
infection in vitro and in vivo. Antiviral research. 
1995 May 1; 27(1-2):19-37. 

137. Ahn MJ, Kim CY, Lee JS, Kim TG, Kim SH, Lee 
CK, Lee BB, Shin CG, Huh H, Kim J. Inhibition of 
HIV-1 integrase by galloyl glucoses from 
Terminalia chebula and flavonol glycoside gallates 
from Euphorbia pekinensis. Planta medica. 2002 
May; 68(05):457-9. 

138. Kurokawa M, Nagasaka K, Hirabayashi T, Uyama 
SI, Sato H, Kageyama T, Kadota S, Ohyama H, 
Hozumi T, Namba T, Shiraki K. Efficacy of 
traditional herbal medicines in combination with 
acyclovir against herpes simplex virus type 1 
infection in vitro and in vivo. Antiviral research. 
1995 May 1; 27(1-2):19-37. 

139. Lin LT, Chen TY, Chung CY, Noyce RS, Grindley 
TB, McCormick C, Lin TC, Wang GH, Lin CC, 
Richardson CD. Hydrolyzable tannins (chebulagic 
acid and punicalagin) target viral glycoprotein-
glycosaminoglycan interactions to inhibit herpes 
simplex virus 1 entry and cell-to-cell spread. 
Journal of virology. 2011 May 1; 85(9):4386-98. 

140. Yukawa TA, Kurokawa M, Sato H, Yoshida Y, 
Kageyama S, Hasegawa T, Namba T, Imakita M, 
Hozumi T, Shiraki K. Prophylactic treatment of 
cytomegalovirus infection with traditional herbs. 
Antiviral research. 1996 Oct 1; 32(2):63-70. 

141. Kesharwani A, Polachira SK, Nair R, Agarwal A, 
Mishra NN, Gupta SK. Anti-HSV-2 activity of 
Terminalia chebula Retz extract and its 
constituents, chebulagic and chebulinic acids. BMC 
complementary and alternative medicine. 2017 Dec 
1; 17(1):110. 

142. Kim TG, Kang SY, Jung KK, Kang JH, Lee E, Han 
HM, Kim SH. Antiviral activities of extracts 
isolated from Terminalis chebula Retz., 

Sanguisorba officinalis L., Rubus coreanus Miq. 
and Rheum palmatum L. against hepatitis B virus. 
Phytotherapy research. 2001 Dec; 15(8):718-20. 

143. Lee D, Boo KH, Woo JK, Duan F, Lee KH, Kwon 
TK, Lee HY, Riu KZ, Lee DS. Anti-bacterial and 
Anti-viral activities of extracts from Terminalia 
chebula barks. Journal of the Korean Society for 
Applied Biological Chemistry. 2011 Apr 
1;54(2):295-8. 

144. Dutta BK, Rahman I, Das T. Antifungal activity of 
Indian plant extracts Antimyzetische Aktivität 
indischer Pflanzenextrakte. Mycoses. 1998 Dec 
1;41(11/12):535-6. 

145. Mehmood Z, Ahmad I, Mohammad F, Ahmad S. 
Indian medicinal plants: a potential source for 
anticandidal drugs. Pharmaceutical Biology. 1999 
Jan 1;37(3):237-42. 

146. Shinde SL, More SM, Junne SB, Wadje SS. The 
antifungal activity of five Terminalia species 
checked by paper disk method. Int J Pharma Res 
Dev. 2011;3:36-40. 

147. Bajpai VK, Rahman A, Shukla S, Shukla S, Yassir 
Arafat SM, Hossain MA, Mehta A. In vitro kinetics 
and antifungal activity of various extracts of 
Terminalia chebula seeds against plant pathogenic 
fungi. Archives of Phytopathology and Plant 
Protection. 2010 May 20;43(8):801-9. 

148. Parekh, J., & Chanda, S. (2008). Evaluation of 
antimicrobial activity of Terminalia chebula Retz. 
fruit in different solvents. Journal of Herbs, Spices 
& Medicinal Plants, 13, 107–116 

149. Upadhyay A, Singh DK. Molluscicidal activity of 
Sapindus mukorossi and Terminalia chebula 
against the freshwater snail Lymnaea acuminata. 
Chemosphere. 2011 Apr 1;83(4):468-74. 

150. Pinmai K, Hiriote W, Soonthornchareonnon N, 
Jongsakul K, Sireeratawong S, Tor-Udom S. In 
vitro and in vivo antiplasmodial activity and 
cytotoxicity of water extracts of Phyllanthus 
emblica, Terminalia chebula, and Terminalia 
bellerica. Journal of the Medical Association of 
Thailand. 2011 Nov 23;93(12):120. 

151. Bagavan A, Rahuman AA, Kamaraj C, Kaushik 
NK, Mohanakrishnan D, Sahal D. Antiplasmodial 
activity of botanical extracts against Plasmodium 
falciparum. Parasitology Research. 2011 May 
1;108(5):1099-109. 

152. Joshi, B., Hendrickx, S., Magar, L. B., Parajuli, N., 
Dorny, P., & Maes, L. (2016). In vitro 
Antileishmanial and antimalarial activity of 
selected plants of Nepal. Journal of Intercultural 
Ethnopharmacology, 5, 383–389. 

153. Dwivedi S. Anthelmintic activity of alcoholic and 
aqueous extract of fruits of Terminalia chebula 
Retz. Ethnobotanical Leaflets. 2008; 2008(1):101. 

154. Sireeratawong S, Jaijoy K, Khonsung P, 
Soonthornchareonnon N. Analgesic and anti-
inflammatory activities of the water extract from 
Terminalia chebula Rezt. African Journal of 



Mahajan D R et al. / Updated Review: Pharmacological Activities… 

 
                                                           IJPPR, Volume 14, Issue 2:  April-June 2022             Page 33 

Traditional, Complementary and Alternative 
Medicines. 2014;11(6):77-82. 

155. Atbib Y., Essad A., Zhar H., Tadlaoui Yasmina, 
Ait El Cadi, M., & Bousliman Y. Impact de 
l’immunothérapie dans la prise en charge du cancer 
du poumon. Etude rétrospective menée à l’Hôpital 
Militaire d’Instruction Mohammed V- Rabat. 
Journal of Medical Research and Health Sciences, 
2022; 5(9) : 2221–2243.  

156. Kim JH, Koo YC, Hong CO, Yang SY, Jun W, Lee 
KW. Mutagenicity and oral toxicity studies of 
Terminalia chebula. Phytotherapy Research. 2012 
Jan; 26(1):39-47. 

157. Mahajan, A., & Pai, N.  Simultaneous isolation and 
identification of phytoconstituents from Terminalia 
chebula by preparative chromatography. Journal of 

Chemical and Pharmaceutical Research. 2010; 2, 
97–103. 

158. Tariq AL, Reyaz AL. Quantitative phytochemical 
analysis of traditionally used medicinal plant 
Terminilia chebula. International Research Journal 
of Biotechnology. 2013; 4:101-5. 

159. Kumar BS, Lakshman K, Jayaveera KN, Krishna 
NV, Manjunath M, Suresh MV, Reddy H, Naik S. 
Estimation of rutin and quercetin in Terminalia 
chebula by HPLC. Asian Journal of Research in 
Chemistry. 2009; 2(4):388-9. 

160. Prakash SD, Satya SN, Vangalapati M. Purification 
of Chebulinic acid from Terminalia chebula 
species by column chromatography. Journal of 
Chemical, Biological and Physical Sciences 
(JCBPS). 2012 Aug 1;2(4):1753. 

 


