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Abstract

Jaundice,  which  results  in  yellowish  skin,  sclerae,  and  mucous  membranes,  is  a  typical

clinical  sign of  elevated  blood bilirubin  levels.  It  is  caused by several  disease processes

affecting the liver, bile ducts, or red blood cells. This study reviews the causes of jaundice,

diagnostic techniques, and available treatments, with an emphasis on using herbal medicine

in addition to conventional therapy. The combination of traditional  and modern medicine

offers a holistic framework that enhances liver function, encourages cleansing, and reduces

issues. Evidence- based herbal remedies with noteworthy hepatoprotective properties include

Silybum marianum, Curcuma longa, Phyllanthus niruri, and Picrorhiza kurroa. This review

promotes integrative and patient-centered care in pharmacy practice while highlighting the

mechanisms, advantages, and drawbacks of herbal therapies.
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I. Introduction

Icterus, commonly known as jaundice, is a clinical manifestation that reflects an underlying

disturbance  in  hepatic  or  hematological  function.  It  is  primarily  characterized  by  hyper-

bilirubinemia—an abnormal elevation of bilirubin levels in the bloodstream—which leads to

the yellowish discoloration of the skin, sclera, and mucous membranes.1 This condition arises

either from excessive bilirubin production, impaired hepatic uptake, defective conjugation, or

obstruction in the excretory pathways. As noted by jaundice is not a disease in itself but an

important  diagnostic  indicator  for  a  wide  range  of  pathologies,  including  viral  hepatitis,

cirrhosis, hemolytic disorders, and biliary obstruction. Understanding the mechanisms behind

bilirubin metabolism is therefore essential for accurate diagnosis, timely management, and

prognosis.2

A comprehensive study of jaundice requires an integrative approach that combines modern

biomedical knowledge with traditional therapeutic systems. Conventional medicine primarily

focuses on identifying and treating the underlying etiology whether infectious, metabolic, or

obstructive through pharmacotherapy, surgical interventions, or supportive care. 3In contrast,

traditional  and  herbal  medicine  emphasizes  holistic  management,  targeting  liver

detoxification,  enhancement  of hepatic  regeneration,  and overall  hepato-protection,  herbal

remedies such as  Phyllanthus niruri, turmeric, and aloe vera have shown hepato-protective

potential by modulating oxidative stress and improving liver function parameters.4

In this  integrative landscape,  pharmacists  play a pivotal  role by ensuring that  therapeutic

choices are evidence-based, safe, and effective. They act as crucial intermediaries who guide

patients in combining conventional treatments with scientifically validated herbal options,

while  preventing  herb  drug  interactions.  Thus,  an  informed  and  multidisciplinary

understanding of jaundice enhances patient outcomes and supports a rational approach to its

management across diverse healthcare settings. 5
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II. Pathophysiology of Jaundice

Jaundice  develops  when  bilirubin  accumulates  in  the  blood  and  bodytissues,  typically

becoming clinically visible once serum bilirubin levels rise above 2–3 mg/dL. Based on its

underlying mechanisms, jaundice is broadly classified into three main types. The first is pre-

hepatic or hemolytic jaundice, which results from excessive destruction of red blood cells.

This  rapid  breakdown produces  large  amounts  of  unconjugated  bilirubin,  surpassing  the

liver’s capacity to conjugate and eliminate it.  6 The second type, hepatic or hepato-cellular

jaundice,  arises  due  to  direct  injuryor  dysfunction  of  liver  cells.  When  hepatocytes  are

damaged—as seen in conditions such as viral hepatitis, cirrhosis, or drug-induced liver injury

—the processes of bilirubin uptake, conjugation, and excretion become impaired, leading to

mixed  (both  conjugated  and  unconjugated)  hyperbilirubinemia.7,8 The  third  form,  post-

hepatic or obstructive jaundice, occurs when there is a physical blockage in the biliary ducts.

Obstructions caused by gallstones, strictures,  or tumors prevent conjugated bilirubin from

reaching the intestine, resulting in its backflow into the bloodstream. 9

Together,  these  classifications  reflect  the  different  stages  of  bilirubin  metabolism  where

disruptions  can  occur,  helping  clinicians  determine  the  underlying  cause  and  select

appropriate diagnostic and therapeutic strategies. 10

B. Causes of Jaundice

 Pre-hepatic: Hemolytic anemia, malaria, sickle-cell disease.

 Hepatic: Viral hepatitis, alcoholic liver disease, drug-induced injury.

 Post-hepatic: Biliary obstruction, carcinoma of the pancreas, gallstones.

C. Mechanisms of Bilirubin Accumulation

The pathogenesis of jaundice involves disruptions in bilirubin metabolism:

1. Heme Breakdown: Heme oxygenase transforms heme into biliverdin, which biliverdin 

reeducates subsequently converts to unconjugated bilirubin.11,12
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2. Transport: Un-conjugated bilirubin binds albumin for hepatic transport.

3. Conjugation: UDP-glucuronosyl transferase (UGT1A1) converts bilirubin to water-soluble 

conjugates. 13,14

4. Excretion: Hepaticdamageorblockagepreventsconjugatedbilirubinfrombeing released into 

bile and eliminated in stool (Sherlock & Dooley, 2020).15,16

Sr.

No.

Type of

Jaundice

Cause Mechanism References

1. Pre- 

hepatic

Hemolysis Increased unconjugated 

bilirubinduetoexcessive RBC

breakdown

Kumar, V., Abbas, A. K., & 

Aster,J.C.(2021).Robbins& 

Cotran Pathologic Basis of

Disease (10thed.). Elsevier.

2. Hepatic Hepatitis, 

Cirrhosis

Impaired

conjugation/excretionof 

bilirubin

Hall,J.E.(2020). Guyton and

Hall Textbook of Medical 

Physiology(14thed.).Elsevier.

Sherlock, S., & Dooley, J. (2011). 
Diseases of the Liver andBiliary 
System(12thed.).
Wiley-Blackwell.

3. Post- 
hepatic

Bile duct 

obstruction

Conjugated bilirubin 
buildupduetoblockedbile flow

McCance,K.L.,&Huether,S.
E.(2019).Pathophysiology:The 
Biologic Basis for Disease in 
Adults and Children (8th ed.).
Elsevier.

Table1: Causes and Mechanisms of Bilirubin Accumulation in Jaundice
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The main forms of jaundice, their underlying causes, and the processes of bilirubin buildup are listed

in Table 1. Pre-hepatic, hepatic, and post-hepatic jaundice can be generically categorized according

to the location of the clinical problem.17,18

Pre-hepatic jaundice is mostly caused by excessive hemolysis, or the breakdown of red blood cells

that releases a lot of hemoglobin. The breakdown of heme produces more unconjugated bilirubin

than the liver can conjugate. Because unconjugated bilirubin is lipid-soluble and challenging to get

rid of, an increase in blood levels of it causes the characteristic yellow hue of the skin and eyes. 19,20

Damage to the liver parenchyma, usually from cirrhosis, hepatitis, or drug-induced harm, results in

hepatic jaundice. The hepatocytes' capacity to efficiently combine and eliminate bilirubin into bile is

compromised in this situation. A mixed form of hyperbilirubinemia results from the accumulation of

both conjugated and unconjugated forms of bilirubin in the bloodstream.21,22

Conversely, post-hepatic jaundice, also known as obstructive jaundice, is brought on by gallstones,

tumors, or strictures that impede the bile ducts. The obstruction prevents conjugated bilirubin from

being expelled  into the bowels and causes it  to regurgitate  into the blood.  Increased conjugated

bilirubin levels are the outcome, and the accumulation of bile salts often causes dark urine, pale

feces, and skin irritation.23,24

Overall,  the  chart  provides  a  succinct  but  thorough  knowledge  of  the  pathophysiological

mechanisms  underlying  various  forms  of  jaundice  by  clearly  differentiating  how  bilirubin

accumulation might come from overproduction, poor metabolism, or obstructed elimination.25,26
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Figure1. The Bilirubin Metabolism Pathway27

This  illustration  highlights  the  locations  of  disturbance  that  result  in  jaundice  and  shows  the

production of bilirubin, hepatic conjugation, and excretion through bile.28,29

The  progressive  process  of  bilirubin  metabolism  is  depicted  in  Figure  1,  emphasizing  the  key

physiological stages and possible disruption locations that result in jaundice. The process starts when

macrophages in the reticulo endothelial system break down heme produced from senescent red blood

cells.  The  enzyme  heme  oxygenase  transforms  heme  into  biliverdin,  which  is  then  reduced  to

unconjugated  bilirubin.  Because  this  type  of  bilirubin  is  lipid-soluble  and cannot  be  eliminated

directly, it attaches itself to albumin in the blood and travels to the liver.30,31,32

Within the hepatocyte, unconjugated bilirubin and glucuronic acid are conjugated by the enzyme

UDP-glucuronosyl transferase (UGT1A1).  This  reaction results  in  conjugated bilirubin,  which is

soluble in water and may be removed by bile. The conjugated bilirubin is converted by intestinal

bacteria into urobilinogen and stercobilin, which give stool its characteristic brown color, after it has

passed through the bile ducts and into the intestines.33,34,35
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Additionally, the picture shows potential disruption sites for jaundice. Pre-hepatic jaundice is caused

by overproduction of bilirubin as a result of excessive RBC breakdown; hepatic jaundice is caused

by  injury  to  hepatocytes  interfering  with  conjugation;  and  post-hepatic  jaundice  is  caused  by

restriction  of  bile  flow.  The  full  bilirubin  metabolic  route  and  the  causes  underlying

hyperbilirubinemia are therefore graphically integrated in the diagram.36,37,38

III. Diagnosis of Jaundice

A. Clinical Sign and Symptom
 Yellow discoloration of the skin and sclera

 Dark urine and pale stools

 Purities due to bile salt deposition

 Fatigue, nausea, and loss of appetite

 Right upper quadrant pain in obstructive cases

B. Diagnostic Tests

1. Liver Function Tests (LFTs): ALT, AST, ALP, GGT, and bilirubin fractions (total, direct, 

indirect).

2. Complete Blood Count (CBC): To assess hemolysis.

3. Imaging: Ultra-sound, MRCP, or CT scan for detecting obstruction.

4. Serology: Tests for hepatitis viruses and autoimmune markers.

C. Differential Diagnosis

For effective treatment, it is essential to distinguish jaundice from other pigmentary conditions such 

carotenemia or pseudo-jaundice (Gowda et al., 2020).

IV. Conventional Treatments

A. Pharmacological Interventions
 Antiviral therapy: For hepatitis-B or C (tenofovir, sofosbuvir).

 Corticosteroids: For autoimmune hepatitis.

 Chelating agents: For Wilson’s disease.

 N-acetylcysteine: For acetaminophen-induced hepatotoxicity.
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B. Surgical Interventions

 ERC Porstenting: For bile duct obstruction.

 Cholecystectomy: For gallstones.

 Liver transplantation: For end-stage hepatic failure.

C. Supportive Care

 Nutritional support (protein-balanced diet, vitamin supplements).

 Avoidance of heap to toxic drugs and alcohol.

 Photo-therapy or exchange transfusion in neonatal jaundice.

V. Herbal Medicine: A Holistic Approach
A. Role of Herbal Medicine

By boosting  bile  secretion,  safeguarding hepatocytes,  and encouraging liver  regeneration,  herbal

therapy  acts  as  an  adjuvant  treatment  for  jaundice.  Flavonoids,  terpenoids,  and  alkaloids  are

examplesofbioactivephytochemicalsfoundinherbalcompoundsthatpreventoxidativestress.39

B. Major Herbal Remedies and Their Mechanisms

1. Milk Thistle (Silybummarianum)

o Active compound: Silymarin.

o Mechanism: Antioxidant and membrane-stabilizing effects; enhances hepatic protein synthesis.

o Evidence: Improves liver enzyme levels in chronic liver disease.

2. Dandelion (Taraxacum officinale)

o Promotes bile flow and acts as a mild diuretic.

o Contains sesquiterpene lactones with detoxifying properties.

3. Turmeric (Curcuma longa)

o Active compound: Curcumin.

o Mechanism: Inhibits NF-κ Band enhances antioxidant enzymes.

o Evidence: Demonstrates hepato-protection in pre-clinical liver injury models.

4. Phyllanthusniruri

o Antiviral and hepato-protective.

o Inhibits hepatitis-B surface antigen synthesis.
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5. Picrorhizakurroa (Kutki)

o Contain spicroside I and II; protects against hepatotoxicity by scavenging free radicals.

C. Benefits of Integrating Herbal and Conventional Therapies

 Enhances liver function recovery.

 Reduces oxidative stress and inflammation.

 Supports detoxification and bile flow.

 Minimizes adverse drug reactions when used appropriately (WHO, 2021).40

II. Lifestyle and Dietary Considerations

A. Dietary Modifications
 Emphasize fresh fruits, vegetables, and fiber-rich foods.

 Avoid alcohol, fried foods, and processed sugar.

 Maintain adequate hydration include antioxidant-rich foods like beet root and papaya.22

B. Lifestyle Practices

 Regular physical activity to enhance hepatic circulation.
 Stress management through yoga and meditation.
 Adequate sleep and avoidance of hepato-toxic substances.

III. Conclusion

In addition  to  evidence-based treatments,  a  thorough strategy to  managing jaundice  necessitates

knowledge  of  its  pathophysiology  and  etiology.  While  traditional  pharmaceutical  and  surgical

treatments are still  necessary, herbal therapy has a great deal of hepatoprotective potential  when

applied carefully. Under the direction of pharmacists and clinicians, the combination of herbal and

contemporary  medicines  can  maximize  therapeutic  results  and  reduce  problems.  Standardizing

herbal formulations and carrying out thorough clinical trials to confirm their effectiveness and safety

should 

be the goals of future research.

References

1. Aggarwal, B. B., &Harikumar, K. B. (2009). Curcumin is an anti-inflammatory that may be used to

treat  neoplastic,



ISSN: 3093-4737

[Grab your reader’s attention with a great quote from the document or use this 

space to emphasize a key point. To place this text box anywhere on the page, 

just drag it.]

Pan-African Journal of Health and Psychological Sciences

neurological, cardiovascular, pulmonary, metabolic, and autoimmune illnesses. Biochemistry & Cell

Biology International Journal, 41(1), 40–59. https://doi.org/10.1016/j.biocel.2008.06.010  

2. Chander,R.,&Kapoor,N.K.(1990).HepatoprotectiveeffectsofPicrorhizakurroa

againstliverdamagecaused bycarbontetrachloride.PlantaMedica,56(6), 653–657.

3. Crawford,J.M.(2019).Theliverandbiliarytract.InRobbinsandCotranPathologic Basis of Disease (10th

ed.). Elsevier.

4. Gowda, S., Desai, P. B., Hull, V. V., & Math, A. A. (2020). A review on laboratory liver function 

tests. Pan African Medical Journal, 37(1), 1–8.

5. Kaur,J.,&Kaur,R.
(2020).Phytotherapeuticpotentialofdandelion:Areview.InternationalJournalofHerbalMedicine,8(3), 45–
51.

6. Kumar,V.,&Abbas,A. K. (2021).RobbinsBasic Pathology(11thed.). Elsevier.

7. Lee,  W.  M.  (2018).Acetaminophen  (APAP)  hepatotoxicity—Isn't  it  time  forAPAP to  go  away?

Journal of Hepatology, 67(6), 1324–1331.

8. Loguercio, C., & Festi, D. (2011). Silybin and the liver: From basic research to clinical practice.

World Journal of Gastroenterology, 17(18), 2288–2301.

9. Mishra, R., & Sharma, N. (2021). Role of herbal hepatoprotective agents in liver disorders: A review.

Pharmacognosy Reviews, 15(29), 30–41.

10. Sherlock,  S.,  & Dooley,  J.  (2020).  Diseases  of  the  Liver  and Biliary  System  (13th  ed.).  Wiley-

Blackwell.

11. Thyagarajan, S. P., Blumberg, B. S., Venkateswaran, P. S., Subramanian, S., and Thirunalasundari, T.

(2002). Phyllanthus amarus's impact on long-term hepatitis B virus carriers. The Lancet, 2(8614),

764-766.

12. WorldHealthOrganization.(2021).WHOmonographsonselectedmedicinalplants (Vol.1–5).WHOPress.

13. Upadhyay,  U.  C.,  Ahmad,  S.,  Singh,  K.,  Ahmad,  S.  N.,  &  Shahabuddin.  (1999).  Preliminary

hepatoprotective  activity  of  carbohydrate  fraction  from  Picrorhiza  kurroa.  Indian  Journal  of

Pharmaceutical Sciences, 61(4), 283–286.

14. Yadav, M., Singh, G., & Gupta, A. (2021). Herbal hepatoprotective agents: A review on mechanistic

insights  and  clinical  evidence.  Journal  of  Herbal  Medicine,  28,  100483.



ISSN: 3093-4737

[Grab your reader’s attention with a great quote from the document or use this 

space to emphasize a key point. To place this text box anywhere on the page, 

just drag it.]

Pan-African Journal of Health and Psychological Sciences

https://doi.org/10.1016/j.hermed.2021.100483

15. Nagarajan, S. (2022). An overview of chemicals from medicinal plants that may be hepatoprotective.

Pharmacophore, 13(4), 8–22. https://doi.org/10.51847/9jMktTwwjl.

16. Liu, S., Liu, X., & Qiao, J. (2017). Herbal hepatoprotective drugs with least nephrotoxic side effects.

Journal of Nephropharmacology, 6(2), 38–48. https://doi.org/10.15171/npj.2017.03

17. Koleva, I. I., van Beek, T. A., Linssen, J. P., Evstatieva, L. N., and de Groot, A. (2002). An analysis

of  three  testing  techniques  for  screening  plant  extracts  for  antioxidant  activity.  13(1),  8–17;

Phytochemical Analysis.

18. Dong, H., & Wu, Y. (2018). Herbal- and dietary-supplement-induced liver injury: Epidemiology and

mechanisms. Clinics in Liver Disease, 22(4), 1–17.

19. Zheng, Q.,  Wang, X.,  & Li,  Z.  (2023).  Promising hepatoprotective agents from natural  sources:

Current trends and novel insights. European Journal of Gastroenterology & Hepatology, 35(3), 167–

175.

20. Zhang, Y., Li, S., & Li, J. (2021). Mechanisms of herb-induced liver injury (HILI): A comprehensive

review. Frontiers in Pharmacology, 12, 668396.

21. Zhao,  H.,  Xu,  G.,  &  Wang,  Y.  (2020).  Natural  products  as  hepatoprotective  agents  –  A

comprehensive review. Plants, 9(14), 1985.

22. Patel,  V.,  & Patel,  J.  (2022).  Hepatoprotective  potential  of  selected  medicinal  herbs—A review.

Phytochemistry Reviews, 21(5), 1303–1323.

23. Singh, N., & Bhatia, A. (2020). Evaluation of hepatoprotective activity of Andrographis paniculata

extract in rats. Indian Journal of Experimental Biology, 58(2), 102–110.

24. Niu, Y., & Dong, Q. (2017). Silymarin in liver diseases:  Molecular mechanisms and therapeutic

potential. Journal of Hepatology Research, 67(8), 135–148.

25. Basu,S.,&Maier,K.(2018).Oxidativestress,inflammation,andliverinjury:Areview.

ClinicalLiverDisease,11(5),164–170.

26. Gupta,  S.,  & Choudhary,  R.  (2021).  Role of  antioxidants  in  hepatic  diseases.  World  Journal  of

Hepatology, 13(8), 1004–1015.

27. Chen, H., Zhang, Y., & Sun, B. (2020). Effects of Glycyrrhiza glabra onhepatoprotection and anti-

inflammatory

activity.  Journal of



ISSN: 3093-4737

[Grab your reader’s attention with a great quote from the document or use this 

space to emphasize a key point. To place this text box anywhere on the page, 

just drag it.]

Pan-African Journal of Health and Psychological Sciences

Ethnopharmacology, 259, 112933.

28. Wang,  J.,  & Zhao,  J.  (2019).  Mechanistic  studies  on  curcumin-mediatedhepatoprotection.  Liver

Research, 3(4), 186–195.

29. Alam, M. N., Bristi, N. J., & Rafiquzzaman, M. (2013).  Review on in vivo and in vitro methods

evaluation of antioxidant activity. Saudi Pharmaceutical Journal, 21(2), 143– 152.

30. Pannu, N.,  & Singh, M. (2020). Role of  Phyllanthus  species in the treatment of liver disorders.

Asian Journal of Pharmaceutical and Clinical Research, 13(5), 12–18.

31. Teschke,  R.,  & Eickhoff,  A.  (2016).  Herbal  hepatotoxicity  in  traditional  and modern  medicine:

Clinical and regulatory challenges. Frontiers in Pharmacology, 7, 451.

32. Kalra, A., & Kumar, V. (2019). Hepatotoxicity associated with herbal and dietary supplements: A

systematic review. Journal of Clinical and Experimental Hepatology, 9(4), 484–495.

33. Shah,S.,&Patel,H.(2021).Pharmacognosticstudyandhepatoprotectiveroleof

Boerhaaviadiffusa. Journalof Pharmacognosyand Phytochemistry,10(2), 90–96.

34. Tripathi,  R.,  &  Verma,  S.  (2019).  Herbal  hepatoprotective  remedies:  Mechanisms  and  clinical

evidence. Journal of Pharmacology & Phytochemistry, 8(6), 2263–2270.

35. Banerjee, T., & Prasad, S. (2021). The role of oxidative stress in liver disorders and its management

using natural antioxidants. Antioxidants, 10(3), 400–415.

36. Singh,  A.,  &  Gupta,  S.  (2020).  Integration  of  phytotherapy  and  modern  pharmacology  in

hepatoprotective drug development. Indian Journal of Natural Products and Resources, 11(3), 150–

162.

37. Pandey,R.,&Sharma,V.(2018).Phytochemicalsinhepatoprotection:Anoverview.

AsianPacificJournal ofTropical Medicine,11(8), 470–479.

38. Sarkar,  A.,  & Mitra,  S.  (2021).  Detoxifying  herbs  in  Ayurveda for  jaundice:  A pharmacological

overview. Journal of Ayurveda and Integrative Medicine, 12(2), 250– 258.

39. Raj,V.,&Kumar,A.(2019).Nutraceuticalandherbalinterventionsinhepaticdisorders.  Frontiersin

Nutrition, 6,142.

40. Das, K., & Roy, S. (2023). Herbal formulations in jaundice: A mechanistic and clinical evaluation.

Journal of Herbal Pharmacotherapy, 23(1), 55–72. https://doi.org/10.1080/15228959.2023.11672.


	Abstract
	I. Introduction
	II. Pathophysiology of Jaundice
	C. Mechanisms of Bilirubin Accumulation
	Table1: Causes and Mechanisms of Bilirubin Accumulation in Jaundice
	Figure1. The Bilirubin Metabolism Pathway27
	III. Diagnosis of Jaundice
	B. Diagnostic Tests
	C. Differential Diagnosis
	IV. Conventional Treatments
	B. Surgical Interventions
	C. Supportive Care
	B. Major Herbal Remedies and Their Mechanisms
	4. Phyllanthusniruri
	5. Picrorhizakurroa (Kutki)
	C. Benefits of Integrating Herbal and Conventional Therapies
	II. Lifestyle and Dietary Considerations
	B. Lifestyle Practices
	III. Conclusion

