
Medicinal Plants Used for Hepatoprotective Activity: A Focus on Picrorhiza kurroa 
Royle ex Benth. and Piper longum L.

Shubham Garg1 , Prasanna V. Savanur2, Ramji Gupta3, Nitya Sharma4

1-Ph.D Scholar, 2Head, Department of Dravyaguna, SGT University, Gurugram, Haryana
3-Ramji Gupta, Head of Department (Pharmacology),
4-M Pharm Scholar, R. V. Northland Institute, Dadri, Greater Noida, Gautam Budh Nagar, U.P

1. INTRODUCTION
The liver is a highly regenerative organ but is prone to damage 
from various insults, including chemicals (e.g., CCl₄), drugs 
(e.g., acetaminophen), infections (e.g., hepatitis), and 
metabolic disturbances (e.g., fatty liver disease). Traditional 
medicinal plants have been used across cultures for centuries 
to support liver function and treat liver-related ailments.
[1] This review focuses on evaluating medicinal plants with
demonstrated hepatoprotective effects in experimental rat
models. Rats are commonly used to study liver damage

due to their physiological similarities with humans.[2]  By 
comparing the hepatoprotective mechanisms, phytochemical 
profiles, and efficacy of plants like Picrorhiza kurroa, Piper 
longum, Silybum marianum, and Andrographis paniculata, 
this review provides valuable insights into the therapeutic 
potential of these plants.[3] 

2. MATERIALS AND METHODS
A comprehensive literature review was conducted to 
identify studies evaluating the hepatoprotective effects of 
Picrorhiza kurroa, Piper longum, Silybum marianum, and 
Andrographis paniculata in rat models. The search included 
peer-reviewed articles, research papers, and review articles 
published in scientific journals.
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   The liver is vital for numerous physiological functions, including metabolism, 
detoxification, and immune regulation. Hepatic diseases, which may arise 
from infections, drugs, alcohol, toxins, and metabolic disorders, represent a 
major global health challenge. Traditional medicine has provided a wealth 
of plant-based remedies for liver protection. This review aims to evaluate 
and compare the hepatoprotective activity of several medicinal plants in rats, 
with a focus on Picrorhiza kurroa, Piper longum, Silybum marianum, and 
Andrographis paniculata. By examining their phytochemical composition, 
mechanisms of action, and the experimental evidence from rat models, we 
present a comprehensive understanding of their hepatoprotective potential 
and therapeutic value.
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3. FINDINGS AND DISCUSSION

3.1 Mechanisms of Hepatoprotective Ac-
tion
Hepatoprotective agents protect the liver from damage or 
help regenerate liver cells after injury. Various mechanisms 
contribute to their hepatoprotective action, including:
Antioxidant Activity: The liver is highly susceptible to 
oxidative stress, which leads to liver damage. Hepatoprotective 
plants reduce free radical formation and enhance antioxidant 
enzyme activity.[4] 
Anti-inflammatory Effects:Inflammation plays a key 
role in liver damage. By suppressing pro-inflammatory 
cytokines and enzymes, hepatoprotective plants reduce liver 
inflammation.[5] 
Liver Regeneration: Some plants stimulate hepatocyte 
regeneration by activating growth factors and transcription 
factors involved in cell proliferation and repair. [6] 
Anti-fibrotic Activity: Chronic liver injury often leads to 
fibrosis, which can progress to cirrhosis. Some medicinal 
plants help prevent or reverse liver fibrosis by inhibiting 
collagen synthesis. [7] 
Modulation of Lipid Metabolism: Hepatoprotective plants 
can regulate lipid metabolism, preventing fat accumulation 
and oxidative damage caused by fat storage in hepatocytes. [8]

 
3.2 Comparative Overview of Selected 
Medicinal Plants
3.2.1 Picrorhiza kurroa (Kutki)
Picrorhiza kurroa is a well-known herb in Ayurvedic 
medicine, commonly used to treat liver disorders such as 
jaundice, hepatitis, and cirrhosis.[8]  Its hepatoprotective 
effects are attributed to its rich composition of iridoid 
glycosides, flavonoids, and triterpenoids.

Phytochemistry
Picrosides I and II: Iridoid glycosides are the primary 
bioactive compounds in Picrorhiza kurroa. These compounds 
possess potent antioxidant and anti-inflammatory activities.
[9] 
Triterpenoids: Known for its hepatoprotective and anti-
inflammatory properties.
Flavonoids: Contributes to the antioxidant properties of the 
plant.

Mechanisms of Action
Antioxidant Effects: Picrorhiza kurroa significantly reduces 
oxidative stress by scavenging free radicals and enhancing the 
activities of liver antioxidant enzymes (e.g., SOD, catalase, 
and glutathione).[10] 
Anti-inflammatory Effects:It reduces pro-inflammatory 
cytokines (e.g., TNF-α, IL-6) and inhibits the activation of 
NF-κB, a key regulator of inflammation. [11] 

Anti-fibrotic Action:Picrorhiza kurroa reduces liver fibrosis 
by inhibiting collagen deposition and downregulating 
α-SMA (a marker of hepatic stellate cell activation). [12] 

Experimental Evidence                                                          
CCl₄-Induced Hepatotoxicity: In rats, Picrorhiza kurroa 
administration significantly reduces serum ALT, AST, and 
ALP levels, indicating a protective effect against liver dam-
age. [13] 

Liver Regeneration: Histopathological analysis in rats shows 
improved liver architecture and reduced necrosis following 
treatment with Picrorhiza kurroa. [14] 
Fibrosis Models:In chronic models of liver injury, the plant 
reduced the accumulation of fibrotic tissue and prevented 
the progression to cirrhosis. [7] 

3.2.2 Piper longum (Long Pepper)
Piper longum is another Ayurvedic herb known for its diverse 
biological activities, including hepatoprotective effects.[15]  
The primary active constituent, piperine, has demonstrated 
antioxidant and anti-inflammatory properties, which are key 
to its liver-protective effects.[16] 

Phytochemistry
Piperine: The main bioactive alkaloid responsible for Piper 
longum’s hepatoprotective effects.[17] 

Flavonoids and Essential Oil:Contributes to its antioxidant, 
anti-inflammatory, and antimicrobial activities.[18] 

Mechanisms of Action                                                            
Antioxidant Effects: Piper longum has been shown to 
significantly reduce lipid peroxidation in liver tissues and 
enhance the liver’s antioxidant defense system.[19] 

Anti-inflammatory Effects: It suppresses the 
expression of pro-inflammatory cytokines (e.g., TNF-α, 
IL-6) and inhibits COX-2 and iNOS, which are key 
drivers of liver inflammation. [20] 

Liver Regeneration: Piper longum enhances hepatocyte 
proliferation and supports liver regeneration in rat models.

Experimental Evidence                                                
CCl₄-Induced Hepatotoxicity: In rats, treatment with 
Piper longum significantly lowered liver enzyme levels and 
improved liver function markers (ALT, AST). [5] 

Acetaminophen-Induced Liver Injury: Piper long-
um demonstrated protective effects against acetamino-
phen-induced oxidative stress, preventing hepatocellu-
lar necrosis and inflammation.[14] 

Fibrosis Models: Piper longum inhibits liver fibrosis 
in rat models by reducing collagen deposition and 
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improving liver histopathology.

3.2.3 Silybum marianum (Milk Thistle
Silybum marianum is one of the most researched plants 
in hepatoprotection due to its primary active compound, 
silymarin. This plant has been widely studied for its effects on 
liver diseases such as cirrhosis, hepatitis, and drug-induced 
liver injury.[21] 

Phytochemistry
Silymarin: A flavonoid complex consisting of silybin, 
silydianin, and silychristin, silymarin is the key bioactive 
component responsible for its hepatoprotective effects.[22] 

Mechanisms of Action                                                      
Antioxidant Activity: Silymarin acts as a powerful free rad-
ical scavenger, significantly reducing oxidative stress in the 
liver and increasing intracellular glutathione levels.[23] 

Regeneration of Hepatocytes: Silymarin stimulates liver cell 
regeneration by promoting protein synthesis in hepatocytes.
Anti-inflammatory Effects: It inhibits NF-κB activation, 
reducing the production of inflammatory cytokines and 
mediators involved in liver damage. [24] 

Experimental Evidence
CCl₄-Induced Hepatotoxicity:In rats, Silybum marianum 
treatment resulted in significantly lower ALT, AST, and 
ALP levels. Histological studies showed improved liver 
architecture and reduced liver injury. [25] 

Fibrosis Models: Silymarin prevents liver fibrosis by 
reducing collagen deposition and lowering liver stiffness in 
chronic liver injury models..

3.2.4 Andrographis paniculata (King of 
Bitters)
Andrographis paniculata is a well-known herb in Asia, 
traditionally used to treat a wide range of conditions, 
including liver diseases. Its major bioactive compound, 
andrographolide, has demonstrated significant 
hepatoprotective effects.[26] 

Phytochemistry
Andrographolide: The primary diterpenoid lactone is 
responsible for most of the plant’s therapeutic effects, 
including hepatoprotection.[27] 

Mechanisms of Action
Antioxidant Activity: Andrographis paniculata reduces 
oxidative stress by increasing the levels of liver antioxidants, 
such as SOD and catalase.
Anti-inflammatory Effects: It suppresses the expression of 
inflammatory mediators, including TNF-α and IL-1β, and 
inhibits NF-κB signaling. [28] 

Liver Regeneration: The plant promotes hepatocyte 
proliferation and accelerates liver regeneration in rat models. 
[29] 

Experimental Evidence
CCl₄-Induced Hepatotoxicity:Rats treated with 
Andrographis paniculata demonstrated a significant 
reduction in liver enzyme levels, and liver histology revealed 
a decrease in necrosis and inflammatory cells. [30] 

Alcohol-Induced Liver Injury: The plant reduced hepatic 
inflammation and oxidative stress in alcohol-induced liver 
injury models.

4. DISCUSSION 
This review highlights the hepatoprotective potential of 
several medicinal plants, with Picrorhiza kurroa, Piper 
longum, Silybum marianum, and Andrographis paniculata 
standing out due to their strong therapeutic effects in rat 
models.
Picrorhiza kurroa is especially strong in its antioxidant and 
anti-fibrotic effects, making it ideal for treating chronic liver 
conditions. [9] 

Piper longum offers a broader spectrum approach, with 
antioxidant, anti-inflammatory, and regenerative effects.[31]  

 
Silybum marianum is the most clinically validated, with 
extensive research supporting its use in liver regeneration, 
antioxidation, and anti-inflammatory effects.[4]  

 
Andrographis paniculata offers strong regenerative 
properties and antioxidant effects, though its use in liver 
fibrosis models is less studied compared to the other three.[26] 

5.CONCLUSION
These plants, either individually or in combination, offer 
significant promise as natural hepatoprotective agents. 
Further clinical trials are needed to translate these findings 
into human therapies and fully explore the therapeutic 
potential of these medicinal plants.

6. ACKNOWLEDGEMENT
Nil.

7. AUTHORS’ CONTRIBUTIONS
All the authors contributed equally to the design and 
execution of the article.

8. FUNDING
Nil.

9. ETHICAL APPROVALS
This manuscript does not require ethical approval as it is a 
review study.



63

 Shubham Garg.:  Medicinal Plants Used for Hepatoprotective Activity: 2024; 7(11):60-65

10. CONFLICTS OF INTEREST
Nil.

11. DATA AVAILABILITY

This is an original manuscript, and all data are available for 
review purposes only from principal investigators.

12. PUBLISHERS NOTE
This journal remains neutral with regard to jurisdictional 
claims in published institutional affiliations.

REFERENCES
1.   Hasan, M. A. (2020). A review on hepatoprotective activity 

of various medicinal plants. Journal of Medicinal Plants 
Studies, 8(5), 204–207. https://doi.org/10.22271/plants.2020.
v8.i5c.1215

2.   Costa, A. C. de F., et al. (2021). Anti-inflammatory and 
hepatoprotective effects of quercetin in an experimental 
model of rheumatoid arthritis. Inflammation, 44(5), 2033–
2043. https://doi.org/10.1007/s10753-021-01479-y

3.   Ugwu, C. E., & Suru, S. M. (2021). Medicinal plants with 
hepatoprotective potentials against carbon tetrachloride-
induced toxicity: A review. Egyptian Liver Journal, 11(1). 
https://doi.org/10.1186/s43066-021-00161-0

4.   Zhang, C. Y., Liu, S., & Yang, M. (2023). Antioxidant and 
anti-inflammatory agents in chronic liver diseases: Molecular 
mechanisms and therapy. World Journal of Hepatology, 15(2), 
180–200. https://doi.org/10.4254/wjh.v15.i2.180

5.   Almatroodi, S. A., et al. (2020). A study. Journal of Taibah 
University for Science, 14(1), 1660–1670. https://doi.org/10.10
80/16583655.2020.1848761

6.   Michalopoulos, G. K., & Bhushan, B. (2021). Liver 
regeneration: Biological and pathological mechanisms and 
implications. Nature Reviews Gastroenterology & Hepatology, 
18(1), 40–55. https://doi.org/10.1038/s41575-020-0342-4

7.   El-Tantawy, W. H., & Temraz, A. (2022). Anti-fibrotic 
activity of natural products, herbal extracts, and nutritional 
components for prevention of liver fibrosis: Review. Archives 
of Physiology and Biochemistry, 128(2), 382–393. https://doi.
org/10.1080/13813455.2019.1684952

8.   Sathavane, G. V., Patil, S., Wankhede, A., & Dikondwar, A. 
(2023). Hepatoprotective action of some Ayurvedic drugs: A 
review. International Journal of Ayurvedic Medicine, 14(2), 
333–340. https://doi.org/10.47552/ijam.v14i2.3458

9.   Jadhav, H., & Pal, S. (2005). Chemistry and pharmacology of 
Picrorhiza Kurroa Royle ex Benth. Pharmacognosy Magazine, 
1(4), 140–144.

10.   Britto, G. F., Subash, K. R., & Nagamani, N. (2024). 
Natural treasures from Picrorhiza kurrooa: A computational 

exploration of drug-like properties and bioactivity of kutkin, 
cucurbitacin, apocynin, and lupanine. International Journal of 
Basic and Clinical Pharmacology, 13(2), 223–227. https://doi.
org/10.18203/2319-2003.ijbcp20240026

11.   Samra, Y. A., Hamed, M. F., & El-Sheakh, A. R. (2020). 
Hepatoprotective effect of allicin against acetaminophen-
induced liver injury: Role of inflammasome pathway, 
apoptosis, and liver regeneration. Journal of Biochemical and 
Molecular Toxicology, 34(5), 1–9. https://doi.org/10.1002/
jbt.22470

12.   Campana, L., Esser, H., Huch, M., & Forbes, S. (2021). Liver 
regeneration and inflammation: From fundamental science to 
clinical applications. Nature Reviews Molecular Cell Biology, 
22(9), 608–624. https://doi.org/10.1038/s41580-021-00373-7

13.   Almatroodi, S. A., et al. (2020). Hepatoprotective effects of 
garlic extract against carbon tetrachloride (CCl4)-induced 
liver injury via modulation of antioxidant, anti-inflammatory 
activities, and hepatocyte architecture. Applied Sciences, 
10(18). https://doi.org/10.3390/APP10186200

14.   Shu, Y., et al. (2020). Hepatoprotective effect of Citrus 
aurantium L. against APAP-induced liver injury by regulating 
liver lipid metabolism and apoptosis. International Journal of 
Biological Sciences, 16(5), 752–765. https://doi.org/10.7150/
ijbs.40612

15.   Sanap, A., Joshi, K., Shah, T., Tillu, G., & Bhonde, R. (2021). 
Pre-conditioning of mesenchymal stem cells with Piper 
longum L. augments osteogenic differentiation. Journal of 
Ethnopharmacology, 273, 113999. https://doi.org/10.1016/j.
jep.2021.113999

16.   Hasan, M. A. (2020). A review on hepatoprotective activity 
of various medicinal plants. Journal of Medicinal Plants 
Studies, 8(5), 204–207. https://doi.org/10.22271/plants.2020.
v8.i5c.1215

17.   Costa, A. C. de F., et al. (2021). Anti-inflammatory and 
hepatoprotective effects of quercetin in an experimental 
model of rheumatoid arthritis. Inflammation, 44(5), 2033–
2043. https://doi.org/10.1007/s10753-021-01479-y

18.   Ugwu, C. E., & Suru, S. M. (2021). Medicinal plants with 
hepatoprotective potentials against carbon tetrachloride-
induced toxicity: A review. Egyptian Liver Journal, 11(1). 
https://doi.org/10.1186/s43066-021-00161-0

19.   Zhang, C. Y., Liu, S., & Yang, M. (2023). Antioxidant and 
anti-inflammatory agents in chronic liver diseases: Molecular 
mechanisms and therapy. World Journal of Hepatology, 15(2), 
180–200. https://doi.org/10.4254/wjh.v15.i2.180

20.   Almatroodi, S. A., et al. (2020). A study. Journal of Taibah 
University for Science, 14(1), 1660–1670. https://doi.org/10.10
80/16583655.2020.1848761

21.   Michalopoulos, G. K., & Bhushan, B. (2021). Liver 
regeneration: Biological and pathological mechanisms and 

https://doi.org/10.1016/j.jep.2021.113999
https://doi.org/10.1016/j.jep.2021.113999


64

 Shubham Garg.:  Medicinal Plants Used for Hepatoprotective Activity: 2024; 7(11):60-65

implications. Nature Reviews Gastroenterology & Hepatology, 
18(1), 40–55. https://doi.org/10.1038/s41575-020-0342-4

22.   El-Tantawy, W. H., & Temraz, A. (2022). Anti-fibrotic 
activity of natural products, herbal extracts and nutritional 
components for prevention of liver fibrosis: Review. Archives 
of Physiology and Biochemistry, 128(2), 382–393. https://doi.
org/10.1080/13813455.2019.1684952

23.   Sathavane, G. V., Patil, S., Wankhede, A., & Dikondwar, A. 
(2023). Hepatoprotective action of some Ayurvedic drugs: A 
review. International Journal of Ayurvedic Medicine, 14(2), 
333–340. https://doi.org/10.47552/ijam.v14i2.3458

24.   Jadhav, H., & Pal, S. (2005). Chemistry and pharmacology of 
Picrorhiza kurroa Royle ex Benth. Pharmacognosy Magazine, 
1(4), 140–144.

25.   Britto, G. F., Subash, K. R., & Nagamani, N. (2024). 
Natural treasures from Picrorhiza kurroa: A computational 
exploration of drug-like properties and bioactivity of kutkin, 
cucurbitacin, apocynin and lupanine. International Journal of 
Basic & Clinical Pharmacology, 13(2), 223–227. https://doi.
org/10.18203/2319-2003.ijbcp20240026

26.   Samra, Y. A., Hamed, M. F., & El-Sheakh, A. R. (2020). 
Hepatoprotective effect of allicin against acetaminophen-
induced liver injury: Role of inflammasome pathway, 
apoptosis, and liver regeneration. Journal of Biochemical and 
Molecular Toxicology, 34(5), e22470. https://doi.org/10.1002/
jbt.22470

27.   Campana, L., Esser, H., Huch, M., & Forbes, S. (2021). Liver 
regeneration and inflammation: From fundamental science to 
clinical applications. Nature Reviews Molecular Cell Biology, 
22(9), 608–624. https://doi.org/10.1038/s41580-021-00373-7

28.   Almatroodi, S. A., et al. (2020). Hepatoprotective effects of 
garlic extract against carbon tetrachloride (CCl4)-induced 
liver injury via modulation of antioxidant, anti-inflammatory 
activities and hepatocyte architecture. Applied Sciences, 
10(18), 6200. https://doi.org/10.3390/APP10186200

29.   Shu, Y., et al. (2020). Hepatoprotective effect of Citrus 
aurantium L. against APAP-induced liver injury by regulating 
liver lipid metabolism and apoptosis. International Journal of 
Biological Sciences, 16(5), 752–765. https://doi.org/10.7150/
ijbs.40612

30.   Sanap, A., Joshi, K., Shah, T., Tillu, G., & Bhonde, R. (2021). 
Pre-conditioning of mesenchymal stem cells with Piper 
longum L. augments osteogenic differentiation. Journal of 
Ethnopharmacology, 273, 113999. https://doi.org/10.1016/j.
jep.2021.113999

How to cite this article:
Garg, S., Savanur, P. V., Gupta, R., & Sharma, N. (2024). Medicinal plants used for 
hepatoprotective activity: A focus on Picrorhiza kurroa Royle ex Benth. and Piper longum L. 
International Research Journal of Ayurveda and Yoga (IRJAY), 7(11), pp; 58-63,
Available from: https://irjay.com
DOI link- 



65

 Shubham Garg.:  Medicinal Plants Used for Hepatoprotective Activity: 2024; 7(11):60-65

 1. Comparison of Medicinal Plants for Hepatoprotective Activity

Property/Plant Picrorhiza kurroa Piper longum Silybum marianum Andrographis 
paniculata

Key Active Com-
pounds

Picrosides I and II, 
Triterpenoids

Piperine, Flavonoids, 
Essential Oils

Silymarin (Silybin, 
Silychristin)

Andrographolide

Antioxidant Activity Strong (reduces ROS 
and enhances anti-
oxidants)

Moderate (reduces 
lipid peroxidation)

Very Strong (in-
creases glutathione, 
reduces ROS)

Moderate (in-
creases SOD, 
catalase)

Anti-inflammatory 
Activity

Strong (inhibits 
TNF-α, IL-6, COX-
2)

Moderate (reduces 
lipid peroxidation)

Very Strong (inhib-
its NF-κB, reduces 
cytokines)

Strong (inhibits 
TNF-α, IL-1β, NF-
κB)

Regeneration of He-
patocytes

Moderate to strong Moderate Strong (stimulates 
protein synthesis)

Strong (promotes 
cell proliferation)

Anti-fibrotic Activ-
ity

Strong (reduces col-
lagen deposition)

Moderate (reduces 
fibrosis markers)

Moderate (reduces 
liver stiffness)

Moderate (reduces 
collagen deposi-
tion)

Hepatotoxicity Mod-
els Tested

CCl₄, Chronic Liver 
Injury

CCl₄, Acetamino-
phen

CCl₄, Alcohol, 
Chronic Liver 
Injury

CCl₄, Alcohol

Primary Mechanism Antioxidant, Anti-fi-
brotic

Antioxidant, Regen-
eration

Antioxidant, Re-
generation, Anti-in-
flammatory

Antioxidant, An-
ti-inflammatory

Overall Efficacy High High Very High Moderate to High


