
Copyright © Integrative Health Resources, 2011 
 

  Rg3 (from Panax ginseng)  
Snapshot Monograph 

 
 

 

 

          
 

 
       

Rg3 ginsenoside chemical structure 

 

Supplement Name:      

Rg3, isolated from (Panax ginseng, C.A. Meyer) root.  

 

Chemical Name: B-D-Glucopyranoside, (3², 12²)- 12, 20- dihydroxydammar- 24-en-3-yl 

2-O-²-D-glucopyranosyl 

 

Physical and Chemical Properties: White powder with slightly bitter taste; Insoluble in 

water, and very slightly soluble in hydrous methanol and ethanol; Molecular formula: 

C42H72O13; Molecular weight: 784.32. 

 

 

 

Rg3 (from Panax ginseng,  

C.A.Meyer) 

 

Most Frequent Reported Uses:  

• Adaptogen (enhances mental and 

physical performance, improves 

learning ability, and decreases stress 

and fatigue) 

• Neuroprotection; decrease microglial 

activation and excitotoxicity 

• Immune enhancement; cancer 

therapy 

• Blood sugar regulation 

• General health and protection from 

diseases such as cancer, heart disease 

stroke and diabetes 
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Introduction: 

Rg3, also written Rg(3), is in a class of triterpene saponins called ginsenosides, which are 

found in the plant genus Panax (including Asian or Panax ginseng and American ginseng 

or Panax quinquifolius). Rg3 is produced by steaming the ginseng root, then extracting 

and isolating the Rg3 constituent.  

 

Ginseng root has been traditionally used in Chinese Medicine as a general health tonic.  

Today, Panax ginseng is used mainly for its adaptogenic properties. An “adaptogen,” is a 

substance that increases nonspecific resistance of the body to a wide range of chemical, 

physical, psychological and biological factors (stressors).  

 

Ginsenosides are the major pharmacologically active components of ginseng, and appear 

to be responsible for most of the positive effects on the body, including vasorelaxation, 

antioxidation, anti-inflammation, hypoglycemic, antifatigue, neuroprotective, immune 

modulating and anti-cancer. Approximately 40 ginsenoside compounds have been 

identified. Saponin complexes found in ginseng root are often split into two groups: the 

Rb group (characterized by the protopanaxadiol presence, including Rb1, Rb2, Rh2, Rc 

and Rd) and the Rg group (propanaxatriol, including Rg1, Re, Rf, Rg2 and Rg3). 

 

Purified individual ginsenoside are becoming popular in integrative medicine to treat 

various health conditions instead of using whole ginseng root extracts. Individual 

ginsenosides may have different effects in pharmacology and mechanisms due to their 

different chemical structures.  

 

Functions: 

Neuroprotection: Laboratory studies have found that the Rg3 extract from Panax 

ginseng supports healthy neurotransmitter function in the brain (Bao et al, 2005, Mannaa 

et al, 2006). The ginsenosides seem to decrease excitotoxic and oxidative stress-induced 

neuronal cell damage, leading to enhanced memory effects. 

 

Rg3 has also been reported to decrease both microglial activated inflammation and 

neuronal cell apoptosis in neurodegenerative conditions, like Parkinson’s and 

Alzheimer’s diseases. Rg3 has been reported in laboratory studies to effectively decrease 

oxidative iNOS, increase macrophage scavenger receptor type A (MSRA), reduce 

inflammatory cytokine expression and significantly reduce the expression of TNF-alpha 

in activated microglia (Tian et al, 2009). Rg3 increased the survival rate of neurons 

exposed to TNF-alpha (Joo et al, 2008). Rg3 has also been reported to attenuate NMDA 

receptor-mediated currents and NMDA-induced neurotoxicity (Kim et al, 2004). 

Inhibition of L-type Ca(2+) channels by Rg3 may also be another mechanism of ginseng-

mediated neuroprotection.  

 

Laboratory studies also support the anxiolytic effects of Rg3 (Kim et al, 2009). The 

reported mechanism was related to the increase of the storage of hepatic glycogen, and 
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the decrease of the accumulation of metabolites including lactic acid and serum urea 

nitrogen. 

 

Anti-cancer: Laboratory studies report that ginsenosides isolated from Panax ginseng, 

including Rg3, have anticancer activity. Rg3 has been reported to the inhibit growth and 

metastasis several types of tumors, partly by inhibiting angiogenesis and by its 

antioxidant activity. Rg3 has also been reported to have potent inhibitory effects on the 

activation of activator protein-1 (AP-1), a transcription factor that is responsible for c-jun 

and c-fos oncogenic transactivation. This supports the anti-tumor promoting activity of 

Rg3 as mediated through down-regulation of NF-kappaB and AP-1 transcription factors. 

Interestingly, heat-processing of ginseng roots significantly increases the Rg3 content and 

the antiproliferative activity against various tumor cell lines. 

 

 

Rg3 extracts have been reported to inhibit oxidative damage on healthy tissue caused by 

the chemotherapeutic drug cyclophosphamide, with the combination of low-dose 

chemotherapy and anti-angiogenic inhibitor Rg3 suppressing growth of experimental 

tumors more effectively than conventional therapy or Rg3 alone (Zhang et al, 2008; Liu 

et al, 2009). Human studies have found that Rg3 administered to cancer patients 

improved the quality of life and lifespan (Lu et al, 2008).  

 

Ginsenosides are reported to decrease the P-glycoprotein mediated multi-drug resistance 

(MDR) problems seen with chemotherapy drugs on cancer cells. MDR in cancer cells can 

lead to chemotherapeutic failure. Rg3 has also been reported to regulate 5-HT(3A) 

receptor channel activity, opening up the possiblility that Rg3 could be an antiemetic 

agent for use during chemotherapy and/or radiation (Lee et al, 2007). 

 

Others: A laboratory study suggests that Rg3 improves insulin signaling and glucose 

uptake primarily by stimulating the expression of IRS-1 and GLUT4 (Kim et al, 2009). 

Some studies have reported that ginsenosides in general have anti-hyperglycemia and 

anti-obesity effects that involve the PPAR-mediated pathway (Ni et al, 2009). 

 

Rg3 may exhibit hepatoprotective activity due to its antioxidant capacity. Rg3 has been 

found to inhibit lipopolysaccharide (LPS)-induced oxidative tissue injury in laboratory 

animals. 

 

Dosage: 

• The recommended dose of Rg3 is 5mg twice a day of a standardized extract. Take on 

an empty stomach if possible.  

 

Standardization: 

• Rg3 is standardized to contain 90% ginsenosides.  

 

• Rg3 products should be taken for at least 4 weeks before beneficial effects can be 

expected.   
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Side Effects and Warnings: 

• Rg3 has been reported to be safe in recommended doses.  

• Ginsenosides have been reported to decrease platelet aggregation (Lee et al, 2009). It 

is recommended to use Rg3 extracts with caution in individuals with bleeding 

disorders. 

 

 

 

 
Rg3 Extract (from Panax ginseng) 

Patient Snapshot 

 

Uses: 

• Rg3 helps your body cope with cancer and cancer-related problems.  

• Rg3 can support brain function and help protect sensitive brain cells from damage. 

• Rg3 may also help improve the way your immune system responds to infection and disease.  

 

Dosage: 

• The recommended dosage of Rg3 is 5mg of a standardized extract, twice daily. Take on an empty stomach if 

possible.  

 

 

Special Concerns:  

• If you are taking prescription or non-prescription medications, have a pre-existing medical condition, or 

are pregnant and/or breastfeeding, talk with your healthcare provider before taking any dietary 

supplement.  

• Do not take if there is an allergy to any component of this dietary supplement. 

• Do not take Rg3 if you have a bleeding disorder without consulting a doctor. 

 
 

DISCLAIMER: Statements made are for educational purposes and have not been evaluated by the US Food and Drug Administration. They 
are not intended to diagnose, treat, cure, or prevent any disease. If you have a medical condition or disease, please talk to your doctor prior to 

using the recommendations given. 

 

 

 

 

 

 

References: 

Bao HY, Zhang J, Yeo SJ, et al. Memory enhancing and neuroprotective effects of selected ginsenosides. 

Arch Pharm Res. 2005 Mar;28(3):335-42. 

 

Chen F, Eckman EA, Eckman CB. Reductions in levels of the Alzheimer's amyloid beta peptide after oral 

administration of ginsenosides. FASEB J. 2006 Jun;20(8):1269-71. Epub 2006 Apr 24. 

 

Chen J, Peng H, Ou-Yang X, He X. Research on the antitumor effect of ginsenoside Rg3 in B16 melanoma 

cells. Melanoma Res. 2008 Oct;18(5):322-9. 

 

Fu Y, Ji LL. Chronic ginseng consumption attenuates age-associated oxidative stress in rats. J Nutr. 

2003;133(11):3603-9. 

 



Copyright © Integrative Health Resources, 2011 
 

Jian J, Hu ZF, Huang Y. [Effect of ginsenoside Rg3 on Pim-3 and Bad proteins in human pancreatic cancer 

cell line PANC-1.] Ai Zheng. 2009 May;28(5):461-5. Chinese. 

 

Joo SS, Yoo YM, Ahn BW, Nam SY, Kim YB, Hwang KW, Lee do I. Prevention of inflammation-

mediated neurotoxicity by Rg3 and its role in microglial activation. Biol Pharm Bull. 2008 Jul;31(7):1392-

6. 

 

Kang KS, Kim HY, Yamabe N, Park JH, Yokozawa T. Preventive effect of 20(S)-ginsenoside Rg3 against 

lipopolysaccharide-induced hepatic and renal injury in rats. Free Radic Res. 2007 Oct;41(10):1181-8. 

 

Keum YS, Han SS, Chun KS, et al. Inhibitory effects of the ginsenoside Rg3 on phorbol ester-induced 

cyclooxygenase-2 expression, NF-kappaB activation and tumor promotion. Mutat Res. 2003 Feb-Mar;523-

524:75-85. 

 

Kim JH, Cho SY, Lee JH, et al. Neuroprotective effects of ginsenoside Rg3 against homocysteine-induced 

excitotoxicity in rat hippocampus. Brain Res. 2007 Mar 9;1136(1):190-9. Epub 2006 Dec 22. 

 

Kim M, Ahn BY, Lee JS, et al. The ginsenoside Rg3 has a stimulatory effect on insulin signaling in L6 

myotubes. Biochem Biophys Res Commun. 2009 Nov 6;389(1):70-3. Epub 2009 Aug 21. 

 

Kim ND, Kim EM, Kang KW, Cho MK, Choi SY, Kim SG. Ginsenoside Rg3 inhibits phenylephrine-

induced vascular contraction through induction of nitric oxide synthase. Br J Pharmacol. 2003 

Oct;140(4):661-70. 

 

Kim S, Kim T, Ahn K, Park WK, Nah SY, Rhim H. Ginsenoside Rg3 antagonizes NMDA receptors 

through a glycine modulatory site in rat cultured hippocampal neurons. Biochem Biophys Res Commun. 

2004 Oct 15;323(2):416-24. 

 

Kim SM, Lee SY, Yuk DY, et al. Inhibition of NF-kappaB by ginsenoside Rg3 enhances the susceptibility 

of colon cancer cells to docetaxel. Arch Pharm Res. 2009 May;32(5):755-65. Epub 2009 May 27. 

 

Kim SW, Kwon HY, Chi DW, Shim JH, Park JD, Lee YH, Pyo S, Rhee DK. Reversal of P-glycoprotein-

mediated multidrug resistance by ginsenoside Rg(3). Biochem Pharmacol. 2003 Jan 1;65(1):75-82. 

 

Kim TW, Choi HJ, Kim NJ, Kim DH. Anxiolytic-like effects of ginsenosides Rg3 and Rh2 from red 

ginseng in the elevated plus-maze model. Planta Med. 2009 Jun;75(8):836-9. Epub 2009 Mar 5. 

 

Lee BH, Lee JH, Lee SM, et al. Identification of ginsenoside interaction sites in 5-HT3A receptors. 

Neuropharmacology. 2007 Mar;52(4):1139-50. Epub 2006 Dec 22. 

 

Lee HU, Bae EA, Han MJ, Kim DH. Hepatoprotective effect of 20(S)-ginsenosides Rg3 and its metabolite 

20(S)-ginsenoside Rh2 on tert-butyl hydroperoxide-induced liver injury. Biol Pharm Bull. 2005 

Oct;28(10):1992-4. 

 

Lee JG, Lee YY, Kim SY, et al. Platelet antiaggregating activity of ginsenosides isolated from processed 

ginseng. Pharmazie. 2009 Sep;64(9):602-4. 

 

Lee SH, Jung BH, Kim SY, Lee EH, Chung BC. The antistress effect of ginseng total saponin and 

ginsenoside Rg3 and Rb1 evaluated by brain polyamine level under immobilization stress. Pharmacol Res. 

2006 Jul;54(1):46-9. Epub 2006 Mar 10. 

 

Lee SY, Kim GT, Roh SH, et al. Proteomic analysis of the anti-cancer effect of 20S-ginsenoside Rg3 in 

human colon cancer cell lines. Biosci Biotechnol Biochem. 2009 Apr 23;73(4):811-6. Epub 2009 Apr 7. 

 

Lee WM, Kim SD, Park MH, Inhibitory mechanisms of dihydroginsenoside Rg3 in platelet aggregation: 

critical roles of ERK2 and cAMP. J Pharm Pharmacol. 2008 Nov;60(11):1531-6. 



Copyright © Integrative Health Resources, 2011 
 

 

Lian XY, Zhang Z, Stringer JL. Anticonvulsant and neuroprotective effects of ginsenosides in rats. 

Epilepsy Res. 2006;70(2-3):244-56 

 

Liu TG, Huang Y, Cui DD, et al. Inhibitory effect of ginsenoside Rg3 combined with gemcitabine on 

angiogenesis and growth of lung cancer in mice. BMC Cancer. 2009 Jul 23;9:250. 

 

Lü JM, Yao Q, Chen C. Ginseng compounds: an update on their molecular mechanisms and medical 

applications. Curr Vasc Pharmacol. 2009 Jul;7(3):293-302. Review. 

 

Lu P, Su W, Miao ZH, Niu HR, Liu J, Hua QL. Effect and mechanism of ginsenoside Rg3 on postoperative 

life span of patients with non-small cell lung cancer. Chin J Integr Med. 2008 Mar;14(1):33-6. 

 

Mannaa F, Abdel-Wahhab MA, Ahmed HH, Park MH. Protective role of Panax ginseng extract 

standardized with ginsenoside Rg3 against acrylamide-induced neurotoxicity in rats. J Appl Toxicol. 2006 

May-Jun;26(3):198-206. 

 

Ni HX, Yu NJ, Yang XH. The study of ginsenoside on PPARgamma expression of mononuclear 

macrophage in type 2 diabetes. Mol Biol Rep. 2009 Oct 10. [Epub ahead of print] 

 

Tang W, Zhang Y, Gao J, Ding X, Gao S. The anti-fatigue effect of 20(R)-ginsenoside Rg3 in mice by 

intranasally administration. Biol Pharm Bull. 2008 Nov;31(11):2024-7. 

 

Tian J, Fu F, Geng M, et al. Neuroprotective effect of 20(S)-ginsenoside Rg3 on cerebral ischemia in rats.  

Neurosci Lett. 2005 Feb 10;374(2):92-7. 

 

Tian J, Zhang S, Li G, Liu Z, Xu B. 20(S)-ginsenoside Rg3, a neuroprotective agent, inhibits mitochondrial 

permeability transition pores in rat brain. Phytother Res. 2009 Apr;23(4):486-91. 

 

Vogler BK, Pittler MH, Ernst E. The efficacy of ginseng. A systematic review of randomized clinical trials. 

Eur J Clin Pharmacol. 1999;55:567-575. 

 

Wang BS, Zhang LS, Song DM, Zhang JH, Liu YM. [Effect of gensenoside Rg3 on apoptosis of Hep-2 and  

expression of HIF-1alha in human laryngeal cancer cell line under anoxic conditions] Zhong Yao Cai. 2009 

Jan;32(1):102-6. Chinese. 

 

Xu TM, Cui MH, Xin Y, et al. Inhibitory effect of ginsenoside Rg3 on ovarian cancer metastasis. Chin Med 

J (Engl). 2008 Aug 5;121(15):1394-7. 

 

Xu TM, Xin Y, Cui MH, Jiang X, Gu LP. Inhibitory effect of ginsenoside Rg3 combined with 

cyclophosphamide on growth and angiogenesis of ovarian cancer. Chin Med J (Engl). 2007 Apr 

5;120(7):584-8. 

 

Yue PY, Wong DY, Wu PK, et al. The angiosuppressive effects of 20(R)- ginsenoside Rg3. Biochem 

Pharmacol. 2006 Aug 14;72(4):437-45. Epub 2006 May 12. 

 

Zhang Q, Kang X, Yang B, Wang J, Yang F. Antiangiogenic effect of capecitabine combined with 

ginsenoside Rg3 on breast cancer in mice. Cancer Biother Radiopharm. 2008 Oct;23(5):647-53. 

 

Zhang QH, Wu CF, Duan L, Yang JY. Protective effects of ginsenoside Rg(3) against cyclophosphamide-

induced DNA damage and cell apoptosis in mice. Arch Toxicol. 2008 Feb;82(2):117-23. Epub 2007 Jun 

28. 

 

 



Copyright © Integrative Health Resources, 2011 
 

DISCLAIMER: Statements made are for educational purposes and have not been evaluated by the US 

Food and Drug Administration. They are not intended to diagnose, treat, cure, or prevent any disease. If 

you have a medical condition or disease, please talk to your doctor prior to using the recommendations 

given. 
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