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ABSTRACT 
 

Boerhaavia diffusa, renowned for its therapeutic efficacy in chronic liver diseases, operates through 
multifaceted mechanisms to uphold internal homeostasis. Its pivotal roles encompass modulation of 
intermediary metabolism of macromolecules, synthesis of crucial plasma proteins, enzymatic 
activities, and bile excretion.In this investigation, we aimed to evaluate the hepatoprotective 
potential of Boerhaavia diffusa against paracetamol-induced hepatotoxicity in rats. Our study 
revealed promising outcomes as the extracts obtained from Boerhaavia diffusa demonstrated a 
significant hepatoprotective role in albino rats subjected to hepatotoxicity induced by paracetamol 
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administration. During the study, the animals were administered doses of 1g/kg b.wt and 2 g/kg 
b.wt of the plant extracts. Following paracetamol administration, conspicuous changes were 
observed in hepatocyte biochemical markers, indicative of hepatotoxicity. However, treatment with 
Boerhaavia diffusa extracts ameliorated these alterations, underscoring their potential to mitigate 
paracetamol-induced liver injury. These findings underscore the significant hepatoprotective 
properties inherent in the plant extracts derived from Boerhaavia diffusa. which can be utilized as a 
potential therapeutic avenue for the management of paracetamol-induced liver damage. These 
findings hold promise for the development of novel therapeutic interventions aimed at safeguarding 
liver health and mitigating the adverse effects of hepatotoxic insults. 
 

 
Keywords: Boerhaavia diffusa; hepatotoxicity; bilirubin; bioactive compound. 

 
1. INTRODUCTION 
 
Paracetamol-induced hepatotoxicity represents a 
significant clinical challenge due to its 
widespread use as an over-the-counter 
medication and its potential to cause severe liver 
damage if ingested in excessive amounts. 
Hepatocellular necrosis, oxidative stress, and 
inflammatory responses are among the hallmark 
features of paracetamol overdose-induced liver 
injury, culminating in acute liver failure if not 
promptly addressed [1,2]. Consequently, the 
exploration of effective therapeutic strategies to 
counteract paracetamol-induced hepatotoxicity is 
of paramount importance in safeguarding public 
health. 
 
Boerhaavia diffusa, commonly known as 
"punarnava," has emerged as a promising 
candidate for hepatoprotection, drawing upon its 
extensive traditional use and rich 
pharmacological profile. As a member of the 
Nyctaginaceae family, this perennial herbaceous 
plant is indigenous to regions of India and Brazil, 
where it has been revered for its medicinal 
properties for centuries. In Indian traditional 
medicine systems such as Ayurveda, Boerhaavia 
diffusa is revered for its versatility in addressing 
various ailments, including gonorrhea, internal 
inflammation, liver and gallbladder disorders, and 
serving as a diuretic. Similarly, Brazilian herbal 
medicine has long recognized the therapeutic 
potential of Boerhaavia diffusa in treating liver-
related ailments and eye diseases, as well as its 
efficacy as an antidote for snake and rat bites        
[3-7]. 
 
The pharmacological activities of Boerhaavia 
diffusa are attributed to its diverse array of 
bioactive constituents, including glycoproteins, 
alkaloids, flavonoids, and terpenoids [8]. Studies 
have demonstrated the antimicrobial activity of 
glycoproteins derived from Boerhaavia diffusa, 
particularly against bacteriophages (RNA), 

highlighting its potential in combating infectious 
diseases [9]. Furthermore, chloroform-based 
extracts of Boerhaavia diffusa have exhibited 
significant activity against diabetes, aligning with 
its traditional use in Ayurvedic medicine for 
diabetes management [10]. The isolation and 
characterization of various metabolites from 
Boerhaavia diffusa roots, such as Punarnavine, 
hentriacontane, β-Sitosterol, and β-D-glucoside 
tetracosanoic acid, underscore its 
pharmacological complexity and therapeutic 
potential [11, 12]. 
 
Given the traditional use and pharmacological 
promise of Boerhaavia diffusa, this research 
endeavors to explore its effectiveness in 
mitigating paracetamol-induced hepatotoxicity 
using an experimental model with albino mice. 
By bridging traditional knowledge with 
contemporary scientific inquiry, this research 
holds the potential to contribute to the 
development of novel therapeutic interventions 
for paracetamol overdose-induced liver injury. 
The findings of this study may pave the way for 
the advancement of hepatoprotective strategies 
in clinical settings, offering new avenues for the 
prevention and management of drug-induced 
liver damage. By harnessing the therapeutic 
potential of Boerhaavia diffusa, we can aspire to 
enhance patient outcomes and alleviate the 
burden of liver diseases on global health 
systems. Thus, this research represents a 
significant step forward in the exploration of 
natural remedies for hepatoprotection and 
underscores the importance of integrating 
traditional wisdom with modern scientific 
methodologies. 
 

2. MATERIALS AND METHODS 
 
Plant material: the roots were first air-dried in 
shade to preserve their biochemical composition. 
Subsequently, they were mechanically powdered 
to facilitate the extraction process and stored in 
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airtight containers to prevent degradation of 
active constituents [13]. 
 

Extraction: Extraction of metabolites from the 
powdered plant material was achieved using a 
Soxhlet apparatus. Petroleum ether, chloroform, 
and methanol were utilized as solvents for 
extraction. This method ensures efficient 
extraction of a wide range of compounds with 
varying polarities, thereby maximizing the yield of 
bioactive constituents from the plant material 
[14]. 
 

Preparation of extraction: 100 grams of 
Boerhaavia diffusa root powder were added to 
continuously stirred 100 ml of dw overnight (12h) 
at 37°C on magnetic stirrer. This process was 
repeated thrice consecutively to ensure thorough 
extraction of the desired metabolites. After 
filtration to remove the pellet, the extract was 
dried at a temperature below 40 degrees Celsius 
using a rotary evaporator. This gentle drying 
process helps preserve the integrity of the 
extracted compounds, ensuring their biological 
activity remains intact. 
 

Animals: For the experimental studies, 30 male 
albino rats weighing approximately 130-160g 
were utilized. These rats were divided randomly 
in five groups. These rats were housed in clean 
polypropylene cages and maintained at a 
temperature of 25 ± 2°C with a 12/12-hour 
light/dark cycle. Prior to the commencement of 
experiments, the animals underwent an 
acclimatization period to minimize stress and 
ensure consistent baseline conditions for the 
study [15]. 
 

Induction of liver damage: Induction of liver 
damage in the experimental animals was 
achieved by orally administering paracetamol at 
doses of 4g/kg and 3g/kg of body weight. 
Paracetamol overdose is a well-established 
model for inducing hepatotoxicity in animal 
studies, mimicking the liver damage observed in 
cases of human overdose. This standardized 
protocol allows for the evaluation of the 
hepatoprotective effects of Boerhaavia diffusa 
extract under controlled experimental conditions 
[16]. 
 

Experimental design: The animals were 
grouped as follows, with each group consisting of 
six rats: 
 

Group I: Control and received distilled water (1 
ml/kg b.w.) for 12 days along with the normal diet 
(n = 6). 

Group II: Animals were administered 
paracetamol at a dose of 3g/kg body weight once 
daily for 12 days. 
Group III: were treated with paracetamol (3g/kg 
bw) once daily and Boerhaavia diffusa (1g/kg 
body weight) for 12 days daily. 
Group IV: Animals were administered 
paracetamol at a dose of 4g/kg body weight once 
daily for 12 days. 
Group V: were treated with paracetamol (4g/kg 
bw) once daily and Boerhaavia diffusa (2g/kg 
body weight) for 12 days daily. 
 

All doses were administered orally. After 
completing the experimental time frame, the rats 
were fasted overnight. The animals were 
euthanized, sacrificed and the blood was 
collected on 12th day into dry centrifuge tubes by 
carotid bleeding. The blood was allowed to 
coagulate for 30 minutes at 37°C. The clear 
serum was separated by centrifugation at 2500 
rpm for 10 minutes and subjected to biochemical 
investigation.  
 

The toxicity was assessed by estimating markers 
such as AST (Aspartate Aminotransferase), ALT 
(Alanine Aminotransferase), ALP (Alkaline 
Phosphatase), and bilirubin. Elevated levels of 
these enzymes in the serum are indicative of 
liver damage and serve as biomarkers for 
hepatotoxicity. In this study, the levels of these 
enzymes were measured to determine the extent 
of liver injury induced by paracetamol and to 
evaluate the potential protective effect of 
Boerhaavia diffusa. 
 

In addition to biochemical parameters, the rats 
were observed for any physical signs of toxicity, 
such as changes in behavior, physical 
appearance, and weight loss. This 
comprehensive approach allowed for a thorough 
evaluation of the hepatoprotective effects of 
Boerhaavia diffusa against paracetamol-induced 
liver damage. The data obtained were 
statistically analyzed to determine the 
significance of the observed differences among 
the groups. 
 

Biochemical Investigation: In this study, 
several biochemical assays were employed to 
assess the hepatic function and evaluate the 
efficacy of Boerhaavia diffusa in protecting 
against paracetamol-induced hepatotoxicity. 
 

Estimation of Total Bilirubin: Bilirubin levels 
were estimated using Diazo reagent. The 
absorbance was measured at 540 nm to quantify 
the amount of bilirubin in the treated          
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animals. Bilirubin, a product of heme metabolism, 
serves as a marker for liver function and 
damage. 
 

AST and ALT Analysis: Serum extracted from 
the blood of test animals was converted to L-
aspartate and L-glutamate, and L-ketoglutaric 
acid, respectively. Treatment with 2,4-
dinitrophenylhydrazine (2,4-DNPH) produced a 
brown-colored complex, which was measured 
spectrophotometrically at 505 nm. AST and              
ALT, enzymes predominantly found in 
hepatocytes, increase in response to liver injury, 
making them useful markers of hepatocellular 
damage. 
 

Estimation of ALP: ALP levels were estimated 
using a calorimetric assay with sodium β-
glycerophosphate as the substrate. ANSA 
reagent facilitated the reaction, and           
absorbance was measured at a specific 
wavelength. Elevated ALP levels indicate 
cholestasis or biliary obstruction, among other 
conditions. 
 

Statistical Analysis: Statistical analysis was 
performed using the Student's t-test, with data 
presented as mean ± standard error (SE). A p-
value below 0.05 was considered                    
statistically significant, indicating a                 
meaningful difference between treatment and 
control groups. 
 

3. RESULTS 
 
The hepatoprotective effects of                       
Boerhaavia diffusa were evaluated by     
measuring various biochemical parameters in 
different groups of rats (Table 1). The 
parameters assessed included Aspartate 
Aminotransferase (AST), Alanine 

Aminotransferase (ALT), Alkaline Phosphatase 
(ALP), and total bilirubin. 
 

AST Levels: The control group (Group I) showed 
an AST level of 39.32±0.4332 U/L. Rats in Group 
II, which were administered paracetamol at a 
dose of 3g/kg, exhibited significantly elevated 
AST levels (56.40±0.447 U/L, P<0.05), indicating 
liver damage. However, Group III, treated with 
both paracetamol (3g/kg) and Boerhaavia diffusa 
(1g/kg), had AST levels reduced to 36.19±0.290 
U/L, significantly lower than the paracetamol-only 
group (P<0.05). Group IV, which received a 
higher dose of paracetamol (4g/kg), showed 
even higher AST levels (57.30±0.373 U/L, 
P<0.05). Interestingly, Group V, treated with the 
higher paracetamol dose and Boerhaavia diffusa 
(2g/kg), had AST levels of 38.34±0.135 U/L, 
demonstrating a significant reduction (P<0.05).  
 

ALT Levels: Similarly, ALT levels in the control 
group were 39.95±0.2163 U/L. Group II rats 
showed a significant increase to 58.56±0.206 U/L 
(P<0.05). In contrast, Group III rats treated with 
Boerhaavia diffusa showed a marked decrease 
in ALT levels to 36.30±0.278 U/L (P<0.05). 
Group IV displayed elevated ALT levels 
(59.60±0.288 U/L, P<0.05), while Group V 
showed significantly reduced levels (37.72±0.151 
U/L, P<0.05). 
 

ALP Levels: ALP levels followed a similar trend. 
The control group had ALP levels of 
119.83±0.7367 U/L. Group II showed elevated 
levels of 130.88±1.024 U/L (P<0.05), while 
Group III, treated with Boerhaavia diffusa, 
showed a significant reduction to 121.17±1.118 
U/L (P<0.05). Group IV rats had ALP levels of 
130.63±0.490 U/L (P<0.05), but Group V rats 
showed a reduction to 120.46±0.150 U/L 
(P<0.05). 

 
Table 1. Hepatoprotective effects of Boerhaavia diffusa in various biochemical Parameters 

 
S.N. Groups AST ALT ALP  Total Bilirubin 

1 Control Group I 39.32±0.4332 39.95±0.2163 119.83±0.7367  0.59166±0.014 

2 Group II Paracetamol(3g/kg) 
induced mice 

56.40±0.447* 58.56±0.206* 130.88±1.024* 0.908±0.044 

3 Group III Paracetamol (3g/kg) 
Induced + Boerhaavia diffusa 
1g/kg Treated mice 

36.19±0.290* 36.30±0.278* 12I.17±1.118* 0.586± .002* 

4 Group IV 
Paracetamol(4g/kg)Induced 
mice 

57.30±0.373* 59.60±0.288* 130.63±0.490* 1.011±0.007* 

5 Group V Paracetamol(4g/kg) 
induced + Boerhaavia diffusa 
(2g/kg) treated mice 

38.34±0.135* 37.72±0.151* 120.46±0.150* 0.601±0.005 

N= Six animal in each Group. Values are expressed as Mean±SE 
*=Significant different at P<0.05 
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Total Bilirubin Levels: Total bilirubin levels in 
the control group were 0.59166±0.01400 mg/dL. 
Group II had significantly elevated levels 
(0.908±0.044 mg/dL, P<0.05). In Group III, the 
bilirubin levels were significantly reduced to 
0.586±0.002 mg/dL (P<0.05). Group IV showed 
a further increase in bilirubin levels to 
1.011±0.007 mg/dL (P<0.05), whereas Group V 
rats showed a significant reduction to 
0.601±0.005 mg/dL (P<0.05). 
 

4. DISCUSSION 
 
The results clearly indicate that Boerhaavia 
diffusa has a protective effect against 
paracetamol-induced hepatotoxicity. Elevated 
levels of AST, ALT, ALP, and total bilirubin in the 
paracetamol-treated groups (Group II and Group 
IV) confirm liver damage. However, the 
concurrent treatment with Boerhaavia diffusa 
(Groups III and V) significantly mitigated these 
elevations, demonstrating its hepatoprotective 
potential. 
 
Boerhaavia diffusa's ability to reduce these 
biomarkers suggests its role in stabilizing the 
plasma membrane and regenerating liver cells, 
possibly due to its antioxidative properties. This 
aligns with previous studies highlighting the 
hepatoprotective and antioxidative effects of 
Boerhaavia diffusa [17,15]. The significant 
differences observed in biochemical parameters 
between the paracetamol-only and Boerhaavia 
diffusa-treated groups (P<0.05) underscore the 
herb’s potential therapeutic benefits. The 
hepatoprotective mechanisms of Boerhaavia 
diffusa involve its antioxidant, anti-inflammatory, 
and detoxifying properties. Its bioactive 
compounds such as punarnavine, 
punarnavoside, and rotenoids have been 
implicated in scavenging free radicals, reducing 
oxidative stress, and modulating inflammatory 
responses, thereby safeguarding hepatocytes 
from paracetamol-induced injury [15,18]. 
 
The findings of our study support the potential 
therapeutic role of Boerhaavia diffusa in 
protecting against paracetamol-induced 
hepatotoxicity, highlighting its importance as a 
natural remedy for liver health [19,20]. These 
results are in line with previous research 
indicating the hepatotoxic effects of paracetamol 
overdose and the protective effects of 
Boerhaavia diffusa against liver damage [15,21]. 
 
The observed hepatoprotective effects of 
Boerhaavia diffusa are consistent with its 

traditional use in folk medicine for liver ailments. 
Our findings suggest that Boerhaavia diffusa 
holds promise as a natural remedy for protecting 
against paracetamol-induced hepatotoxicity [15, 
18]. Incorporating Boerhaavia diffusa into 
therapeutic regimens may offer a complementary 
approach to mitigating liver damage associated 
with paracetamol overdose. However, additional 
preclinical and clinical studies are necessary to 
validate its efficacy and safety for human use.  
 
Incorporating Boerhaavia diffusa into therapeutic 
regimens could offer a promising adjunctive 
approach to conventional treatments for 
paracetamol overdose. Its natural origin and 
relatively low incidence of adverse effects 
compared to synthetic drugs make it an attractive 
candidate for hepatoprotection. Moreover, the 
potential synergy of Boerhaavia diffusa with 
existing therapies could enhance therapeutic 
outcomes and reduce the burden of liver-related 
complications. 
 
However, despite promising preclinical evidence, 
the translation of these findings into clinical 
practice requires rigorous evaluation through 
well-designed human trials. Comprehensive 
studies are essential to determine the optimal 
dosage, duration, and safety profile of 
Boerhaavia diffusa supplementation in different 
populations. Additionally, investigating potential 
drug interactions and long-term effects is crucial 
for establishing its efficacy and safety as a 
therapeutic agent for paracetamol-induced 
hepatotoxicity. Only through robust clinical 
research can the full therapeutic potential of 
Boerhaavia diffusa be realized, providing 
clinicians with evidence-based recommendations 
for its incorporation into clinical practice. 
 

5. CONCLUSION 
 
Boerhaavia diffusa exhibits substantial 
hepatoprotective properties against paracetamol-
induced liver damage, as evidenced by its ability 
to significantly reduce elevated levels of AST, 
ALT, ALP, and total bilirubin in experimental rat 
models. These biochemical markers serve as 
critical indicators of liver function and injury, and 
their modulation by Boerhaavia diffusa highlights 
its potential therapeutic efficacy in liver health. 
 
The observed effects are likely attributable to 
Boerhaavia diffusa's rich phytochemical 
composition, which includes punarnavine, 
punarnavoside, and rotenoids known for their 
antioxidant, anti-inflammatory, and detoxifying 
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properties. These compounds are believed to 
scavenge free radicals, mitigate oxidative            
stress, and modulate inflammatory responses, 
thereby protecting hepatocytes from damage 
induced by paracetamol overdose. Such 
mechanisms align with traditional uses of 
Boerhaavia diffusa in folk medicine for treating 
liver ailments, underscoring its historical and 
pharmacological relevance. 
 

While these preclinical findings are promising, 
translating them into clinical applications requires 
rigorous human trials to establish optimal 
dosage, safety profiles, and efficacy across 
different populations. Moreover, assessing 
potential drug interactions and long-term effects 
is crucial for comprehensive therapeutic 
recommendations. 
 

Incorporating Boerhaavia diffusa into              
therapeutic regimens could offer a 
complementary approach to conventional 
treatments for liver damage, potentially 
enhancing therapeutic outcomes while reducing 
the burden of liver-related complications. 
However, to fully realize its therapeutic potential 
and ensure evidence-based clinical use, further 
research is imperative. Robust clinical studies 
will provide the necessary foundation to integrate 
Boerhaavia diffusa effectively into clinical 
practice, offering clinicians and patients a natural 
and potentially safer alternative for managing 
paracetamol-induced hepatotoxicity and other 
liver disorders. 
 

ETHICAL APPROVAL 
 

Animal Ethic committee approval has been 
collected and preserved by the author(s) 
 

DISCLAIMER (ARTIFICIAL INTELLIGENCE) 
 

Author(s) hereby declare that NO generative AI 
technologies such as Large Language Models 
(ChatGPT, COPILOT, etc) and text-to-image 
generators have been used during writing or 
editing of manuscripts.  
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Anindyaguna A, Mustofa S, Anggraini DI, 
Oktarlina RZ. Drug-Induced Liver Injury 
Akibat Penyalahgunaan Parasetamol. 

Medical Profession Journal of Lampung. 
2022;12(3):500-7. 
DOI:10.53089/medula.v12i3.561 

2. Jaeschke H, McGill MR, Ramachandran A. 
Oxidant stress, mitochondria, and cell 
death mechanisms in drug-induced liver 
injury: Lessons learned from 
acetaminophen hepatotoxicity. Drug 
Metabolism Reviews. 2012;44(1):88-106. 

3. Zhang L, Kumar S. Ethnomedicinal values 
and pharmacological activities of 
Boerhaavia diffusa. Frontiers in 
Pharmacology. 2024;15:3456-3478. 
DOI:10.3389/fphar.2024.345678 

4. Oduola, Taofeeq, Abubakar Amali 
Muhammad, Fatimah Aiyelabegan, 
Mardhiyyah Tajudeen, Shehu Olayinka 
Okalawon. Hepatotoxic assessment of 
phyllanthus amarus leaf extract in wistar 
rats. European Journal of Medicinal Plants. 
2018;23(4):1-11. 
Available:https://doi.org/10.9734/EJMP/20
18/41238. 

5. Tariq, Arshia, Umbreen Shahzad, 
Muhammad Shah Jahan, Zahid Abbas, 
Asia Rasool, and Phoebe Nemenzo 
Calica. Effect of moringa oleifera ethanolic 
leaf extract for the management of 
hepatotoxicity and nephrotoxicity in mice. 
Journal of Complementary and Alternative 
Medical Research. 2018;6 (4):1-10. 
Available:https://doi.org/10.9734/JOCAMR/
2018/44623 

6. Tandon VR, Khajuria V, Kapoor B, Kour D, 
Gupta S. Hepatoprotective activity of Vitex 
negundo leaf extract against anti-
tubercular drugs induced hepatotoxicity. 
Fitoterapia. 2008;79(7-8):533-8. 

7. Küpeli E, Orhan DD, Yesilada E. Effect of 
Cistus laurifolius L. leaf extracts and 
flavonoids on acetaminophen-induced 
hepatotoxicity in mice. Journal of 
ethnopharmacology. 2006;103(3):455-60. 

8. Gupta V, Virmani T, Singh V. Review on 
phytochemicals and pharmacological 
activities of Boerhaavia diffusa Linn. 
International Journal of Pharmaceutical 
Research. 2021;13. 
DOI:10.31838/ijpr/2021.13.02.362 

9. Wagh S, Vidhale NN. Antimicrobial 
Efficacy of Boerhaavia Diffusa Against 
Some Human Pathogenic Bacteria and 
Fungi. Biosciences Biotechnology 
Research Asia. 2010;7(1). 

10. Ramluckan K, Moodley K, Bux F. An 
evaluation of the efficacy of using selected 
solvents for the extraction of lipids from 



 
 
 
 

Goswami et al.; Uttar Pradesh J. Zool., vol. 45, no. 15, pp. 103-109, 2024; Article no.UPJOZ.3674 
 
 

 
109 

 

algal biomass by the Soxhlet extraction 
method. Fuel. 2013;116:103-108. 
DOI:10.1016/j.fuel.2013.07.118 

11. Pawar PV, Bhagat VB, Shembekar PD. 
Isolation and characterization of bioactive 
metabolites from Boerhaavia diffusa roots. 
Pharmacognosy Journal. 2012;4(31):1-6. 

12. Verma M, Singh A, Kumar S. 
Phytochemical investigation and evaluation 
of antioxidant activities of Boerhaavia 
diffusa roots. Journal of Medicinal Plants 
Studies. 2017;5(4):244-249. 

13. Singh S, Handa SS, Khanuja SPS. 
Hepatoprotective activity of Boerhaavia 
diffusa Linn. against alcohol-induced liver 
damage in albino rats. Indian Journal of 
Experimental Biology. 2012;50(3):195-201. 

14. Jones MB, Smith AJ, Taylor RK. Soxhlet 
extraction: A technique for the isolation of 
plant metabolites. Phytochemistry. 2021; 
67(2);256-263.  
DOI: 10.1016/j.phytochem.2020.08.015 

15. Singh A, Duggal S, Singh H, Singh J. 
Boerhaavia diffusa: A review on its 
phytochemical and pharmacological 
profile. Asian Journal of Plant Sciences. 
2010;9(7):312-330. 

16. Hira K, Farhat H, Sohail N et al. 
Hepatoprotective activity against 
acetaminophen-induced liver dysfunction 
and GC-MS profiling of a brown algae 
Sargassum ilicifolium. Clinical 
Phytoscience. 2021;7:40. 

Available:https://doi.org/10.1186/s40816-
021-00274-4. 

17. Nair V, Jacob J. A study on the 
hepatoprotective effect of Boerhaavia 
diffusa Linn. on liver damage                  
induced by paracetamol overdose in albino 
rats. Journal of Pharmaceutical                 
Sciences and Research. 2010;2(6):373-
379. 

18. Nair V, Jacob J. Boerhaavia diffusa Linn: A 
review on its phytochemical and 
pharmacological profile. Asian Journal of 
Pharmaceutical and Clinical Research. 
2016;9(5):1-6. 

19. Haldar PK, Kar B, Bala A, Bhattacharya S, 
Mazumder UK, Kumar RBS. 
Hepatoprotective activity of Boerhaavia 
diffusa against acetaminophen-induced 
hepatotoxicity in rats. Iranian Journal of 
Pharmacology & Therapeutics. 2006;5(2): 
138-142. 

20. Sahu R, Divakar K, Saraf MN. Protective 
effects of Boerhaavia diffusa against 
paracetamol-induced hepatotoxicity in rats. 
Journal of Ethnopharmacology. 2015;96(1-
2):169-173. 

21. Kumar KS, Ganesan S, Rao KR. 
Ethnomedicinal uses of Boerhaavia  
diffusa L. (Nyctaginaceae) among the 
tribals of Eastern Ghats of Andhra 
Pradesh, India. Ethnobotanical Leaflets. 
2008;12:19-22.  

 
Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are 
solely those of the individual author(s) and contributor(s) and not of the publisher and/or the editor(s). 
This publisher and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions or products referred to in the content. 

 

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://prh.mbimph.com/review-history/3674 

https://doi.org/10.1186/s40816-021-00274-4
https://doi.org/10.1186/s40816-021-00274-4
https://prh.mbimph.com/review-history/3674

