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Ginseng and Immune Function

e Active component[s]: Ginsenosides and water-soluble
polysaccharides.

e Source material: Root of Panax ginseng or
Panax quinquefolius [American ginseng].

Note: Only use of the root of cultivated American ginseng
due to endangerment.

e Dosage route: Oral.
e Directions of use: Prepare dried root as decoction.
e Duration of use: Consult a health care practitioner for use of Panax ginseng beyond 3 months
(NHPD, 2009b).
e Target Population: Adults.
e Risk Information:
e According to TCM, do not use Panax ginseng in cases of yin deficiency with heat signs,
heat excess, or in the absence of significant qi deficiency (NHPD, 2009b).
e Some people may experience insomnia, anxiety, or headaches, in which case,
discontinue use (NHPD, 2009b).
e There have been reports of hypertension, gastrointestinal disturbances, insomnia and
nervousness, confusion and depression (Siegel, 1979).
e Consult a health care practitioner prior to use if you are taking blood thinners, digoxin,
antidepressants or have diabetes (NHPD, 2009a; NHPD, 2009b).
e Consult a health care practitioner prior to use of Panax ginseng if you are pregnant or
breastfeeding (NHPD, 2009b).
¢ Avoid if you have a known allergy to Panax species (NHPD, 20093, b).
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Recommended Use or Purpose Dosage Range

General Glucose levels, Mild sedative,
Nervousness, and Immune System

Traditionally used in Herbal Medicine to help maintain a Preparation: Dry, Powder, Decoction,

healthy immune system Infusion and Non-Standardised Extracts

0.5-12g/day, dried powdered root

(NHPD, 2009a; NHPD, 2009b) Traditional Chinese Medicine:
Prepare dried root as decoction

2.4-9g/day, root

The term “ginseng” has been used when referring to 3 different species of the Araliaceae family including
Asian or Korean ginseng [Panax ginseng], American ginseng [Panax quinquefolius L.], and Siberian ginseng
[Eleutherococcus senticosus]. Panax ginseng and Panax quinquefolius L. are perennial medicinal herbs
from the same genus and are considered “true” ginseng (Block and Mead, 2002). Panax ginseng is a native
to China and Korea (Xiang et al., 2008) while Panax quinquefolius L. is native to eastern forests of North
America (Cruse-Sanders and Hamrick, 2004).

The name Panax was derived from the Greek words pan [all] and akos [healing] literally translating to all-
healing while the Chinese word translates to “the essence of man”. Documented use of ginseng dates
back as far as 4000 years, and has been associated with enhanced well-being and favourable modification
of illness. Ginseng has also been termed a general tonic used to maintain homeostasis as well as an
adaptogen indicating it is a substance reputed to increase resistance to physical, chemical and biological
stressors (Block and Mead, 2002; Carabin et al., 2000; Choi et al., 2008). The historical use of ginseng has
led to the sale of natural health products containing ginseng for the treatment and prevention of common
colds and the flu in modern society. Additionally, the Natural Health Products Directorate [NHPD] has
issued monographs for both American and Panax ginseng recognizing their uses in traditional Chinese
medicine and specifically American ginseng to help maintain a healthy immune system (NHPD, 2009).

The bioactive compounds of ginseng providing beneficial effects to immune function have been identified
as saponin glycosides [ginsenosides] and water-soluble polysaccharides (Biondo et al., 2008). It is believed
that ginsenosides function as antioxidants protecting immune cells against oxidative damage (Block and
Mead, 2002; Zhang et al., 1996). However, a considerable amount of research attributes the
immunological effects of ginseng to the water-soluble polysaccharides though the specific mechanisms of
action of are not established (Vohra et al., 2008).

The results of pre-clinical research have demonstrated a wide range of effects indicating increased
immune function (Jie et al., 1984; Kin et al., 1990; Lee et al., 1997; Wang et al., 2001, 2004). In spite of
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this, increased immune function in vitro may not translate to prevention or treatment of disease in vivo.
Therefore several human trials have been performed to determine the clinical effects of ginseng
supplementation. The effects of proprietary and non-proprietary extracts of both American and Panax
ginseng root on immune function, focusing particularly on beneficial effects related to influenza and the
common cold have been investigated and are described below.

Sixty healthy volunteers [age 18-50] were administered 200 mg/day of standardized Panax ginseng extract
[G115], 200 mg/day of aqueous Panax ginseng extract [PKC 167/79], or placebo for 8 weeks. Venous
blood samples taken at baseline, and weeks 4 and 8 were obtained and utilized to measure changes in
parameters of leukocyte function. Eight weeks of treatment resulted in significant increases in
chemotaxis, phagocytosis, blastogenesis, number of total lymphocytes and T4 cells were observed in both
ginseng extract treatment groups. It is of interest to note however, that subjects treated with the
standardized extract [G115] tended to experience significantly stronger beneficial effects [chemotaxis,
phagocytosis, and blastogenesis], which were elicited earlier [at the fourth week for phagocytosis and T4
cell numbers] than the changes observed in the PKC 167/79 group. These results indicate the efficacy of
both ginseng extracts for the enhancement of immune function as well as the superiority of effect of the
standardized extract over the non-standardized aqueous extract (Scaglione et al., 1990).

Further to these results, a randomized, double-blind, placebo-controlled multi-centered study
investigated the effects of the administration of 200 mg/day of Panax ginseng extract [Ginsana G115] for
12 weeks on immune function. Two hundred and twenty-seven subjects [mean age 48 and 48.5 for G115
and placebo respectively] were enrolled in the study with 114 subjects in the G115 group and 113 in the
placebo group. An influenza vaccine was administered to all subjects on the fourth week of the study.
Following 12 weeks of treatment, only 15 individuals in the ginseng treatment group experienced cases
of the common cold or influenza compared to 42 in the placebo group. This indicates a significant
decrease in frequency of influenza or common cold as a result of ginseng intake. Statistically significant
improvements were also observed in the ginseng treatment group with respect to NK activity and
antibody titers as determined by ex vivo testing of serum samples. However, 8 subjects in the ginseng
treatment group compared to 1 in the placebo group experienced adverse events [nausea, vomiting,
epigastralgia, anxiety and insomnia] which were determined to be significantly higher by Sieda et al
[2009]. Nevertheless, these results indicate that ginseng treatment gave rise to a lower frequency of
influenza or common cold, an increase in antibody titers, and natural killer cell activity (Scaglione et al.,
1996).

A randomized, non-blinded comparative pilot study compared the effects antibacterial treatment alone
to antibacterial treatment and ginseng extract on patients with acute bacterial attacks of chronic
bronchitis [a cough present on most days for a minimum of 3 consecutive months over 2 or more
successive years]. Subjects were administered 1750 mg/day amoxicillin and 250 mg/day clavulgaric acid
for the first 9 days of the study following which they underwent randomization to either continue with
antibacterial treatment, or receive 200 mg/day Panax ginseng extract G115 in addition to antibacterial
treatment for an additional 9 days. Bronchial samples were obtained each morning throughout the study
by protected expectoration and analyzed for bacterial count [number of colony forming units]. Forty-four
of the 75 patients included in the trial were evaluable. On days 4,5, 6, and 7, the ginseng treatment group
was found to have a significantly lower bacterial count compared to the control group. Moreover,
individuals treated with ginseng in addition to antibacterials experienced a shorter time to clearance of
infection that individuals receiving antibacterial treatment alone. These results indicate that ginseng
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extract may potentially serve as an ancillary treatment to antibacterials for individuals experiencing acute
bacterial attacks of chronic bronchitis (Scaglione et al., 2001).

With respect to American ginseng, a publication pooling results of 2 randomized, double-blind, trials
investigated the effects of treatment with of American ginseng extract [CVT-E002] compared to placebo
for the prevention of acute respiratory illness [ARI] and influenza in generally healthy elderly patients
[age 60*]. The studies were 8 and 12 weeks in length, and administered 200 mg twice daily of CVT-E002
[400mg/day] or placebo to residents of assisted living facilities during the flu season. The ginseng extract
provided was standardized to 80% poly-furanosyl-pyranosyl-saccharides and 10% protein. Peripheral
blood samples, antibody titers, laboratory safety data were measured at baseline, week 4, and after the
final week of supplementation. Standardized symptom monitoring was performed twice weekly, and all
adverse events were reported. Neither study demonstrated statistical significance as a low incidence of
ARI led to insufficient power to detect differences with respect to incidence of ARI, and severity and
duration of symptoms. After pooling of data however, a significant decrease in relative risk of acute
respiratory illness was detected. Adverse events were reported did not differ significantly between
groups. These results indicate that supplementation with American ginseng extract may prevent the
incidence of ARl in elderly subjects (McElhaney et al., 2004).

Forty-three [43] healthy elderly patients [age 65] were randomized, in a double-blind fashion to 4 months
of treatment with either a placebo [n=21] or 400 mg/day of CVT-E002 ginseng extract [n=22] to observe
any potential effects for the prevention of acute respiratory illness.  On a daily basis, subjects were
required to record any adverse events and the presence of symptoms of upper respiratory tract infections
including fever, sore throat, cough, nasal congestion, chills, headache, fatigue or aches/pains. Following
4 weeks of treatment, subjects received the influenza vaccine. No significant differences between groups
with respect to duration of symptoms or adverse events after 2 months of treatment. However after 4
months of treatment, a significantly fewer proportion of subjects administered ginseng extract [32%]
experienced colds compared to subjects administered placebo [62%]. This translated to a 48% decrease
in relative risk of respiratory symptoms and 55% decrease in duration of respiratory symptoms. The
incidence of adverse events reported by both groups was similar indicating a lack of effect in this regard
and safety of ginseng intake at these levels. Overall, these results indicate that treatment with 400
mg/day of CVT-E002 may prevent acute respiratory illness in healthy seniors (McElhaney et al., 2006).

Another randomized, double-blind, placebo-controlled study involving 323 subjects administered 400
mg/d CVT-E002 or placebo for 4 months to measure its ability for the prevention of upper respiratory
tract infections. Subjects were asked to complete a daily log scoring the severity of cold-related symptoms
[sore throat, runny nose, sneeze, nasal congestion, malaise, fever, headaches, hoarseness, ear-aches, and
cough] on a 4-point scale. A symptom score of 14 over 2 days was defined as a cold [as per modified
Jackson criteria]. Statistical analysis revealed a significantly lower mean number of colds, number of
recurring colds, symptom score, and number of days cold symptoms were experienced in the ginseng
treatment group compared to placebo. Therefore, the use of ginseng may provide protection against the
development of cold and decrease the severity of symptoms upon their occurrence (Predy et al., 2008).

To corroborate the reports of clinical trials reporting the efficacy of North American and Asian ginseng
extracts for the reduction of the incidence, duration and severity of the common cold and its symptoms,
a systematic review of the literature was performed. Data was compiled from 5 randomized, controlled
trials administering ginseng extracts as the primary active ingredient to elderly and middle-aged subjects
[n=747] (McElhaney et al., 2006; McElhaney et al., 2004; Predy et al., 2005; Scaglione et al., 1996). While
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one trial reported a significant reduction in number of colds and two trials showed significant shortened
duration of colds, amalgamation of data from the 5 studies found only an insignificant 30% decrease the
incidence of colds and acute respiratory infections. In addition to these findings, this report also noted
that more well-designed studies reported more conservative effects of treatment compared to studies of
lower quality. This variation with respect to the efficacy of ginseng for immune function may be due to
differences in standardardization or lack of standardization of ginseng root as a result of differences in
method of extraction, handling, and seasonal variation (Vohra et al., 2008). Thus while there are a number
of studies which indicate a benefit of ginseng on immune function, more work needs to be done in order
to define mechanism and identify dose.

Safe doses of ginseng have been administered safely as extract at doses up to 6 g/day (Kim and Park,
2003), and as dry ginseng root between 0.5 and 2g daily of (Ernst et al., 2002). In terms of long-term
administration, 3g/day of ginseng capsules were administered for two years. At this level, subjects
experienced such side effects as hypertension, gastrointestinal disturbances, insomnia and nervousness.
Subjects in the same study taking very high levels [15 g/day] of ginseng reported symptoms of confusion
and depression (Siegel, 1979). It has therefore been suggested that 1g of dry root daily should not be
exceeded for long-term administration (Ernst et al., 2002).

Consult a health care practitioner prior to use if you have a pre-existing medical condition, are taking
prescription medication, or are pregnant or breastfeeding.

For additional information from the clinical literature regarding interactions, please refer to the following
tables:

DRruUG INTERACTION WITH GINSENG

Alcohol Panax ginseng increases the clearance of alcohol (Lee et al., 1987).

Anti-platelet agents Panax ginseng potentiates the effects of various drugs including anti-

Anti-coagulants coagulants such as warfarin (Lee et al., 2008), the anti-platelet activity of

S R NSAIDs such as aspirin, and pentazocine (Mitra et al., 1996).

Ginseng can reduce blood glucose levels (Reay et al., 2005; Sotaniemi et
Antidiabetic agents al., 1995) and therefore the use of both in combination use may lead to
additive effects.

Panax ginseng should not be combined with monoamine oxidase
Phenelzine inhibitors such as phenelzine, as it may lead to headache, tremor and
mania (Jones and Runikis, 1987).
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NATURAL HEALTH PRODUCTS INTERACTION WITH GINSENG

[NHP] SuBSTANCES

Ginseng is often combined with Ginkgo biloba in formulas. When used in
Ginkgo biloba combination, they may cause decreases in systolic blood pressure and/or
decreases in diastolic blood pressure (Kiesewetter et al., 1992).

INTERACTION WITH GINSENG

Coffee Controversy exists to whether caffeine and stimulants such as coffee,
soda and tea are safe to consume with ginseng, as there have been rare

2L reports of the interaction causing insomnia and headaches (Carabin et
Tea al., 2000; Fugh-Berman, 2000).

v" Ginseng and Cardiovascular Health

v" Ginseng and Glucose Levels

v' Ginseng and Mood

v" Ginseng and Physical Performance

© Nutrasource Diagnostics Inc.
120 Research Lane, Suite 203, Guelph, ON, N1G 0B4 CANADA

Page 6

T:519.341.3367 | F: 888.531.3466 | E: info@nutrasource.ca
www.nutrasource.ca


javascript:doRefLink('ginkgo')
javascript:doRefLink('PM:1506124')

nutrasgurce

diagnostics inc.

Nutra Report

Biondo, P.D., Goruk, S., Ruth, M.R., O'Connell, E., and Field, C.J. 2008. Effect of CVT-E002 (COLD-fX) versus a
ginsenoside extract on systemic and gut-associated immune function. International Immunopharmacology; 8(8):
1134-1142.

Block, K.I. and Mead, M.N. 2003. Immune system effects of echinacea, ginseng, and astragalus: a review.
Integrative Cancer Therapies; 2(3): 247-267.

Carabin, I.G., Burdock, G.A., and Chatzidakis, C. 2000. Safety assessment of Panax ginseng. International Journal
of Toxicology; 19(4): 293-301.

Choi, K.T. 2008. Botanical characteristics, pharmacological effects and medicinal components of Korean Panax
ginseng C A Meyer. Acta Pharmacologica Sinica; 29(9): 1109-1118.

Cruse-Sanders, J.M. and Hamrick, J.L. 2004. Genetic diversity in harvested and protected populations of wild
American ginseng, Panax quinquefolius L. (Araliaceae). American Journal of Botany; 91(4): 540-548.

Davydov, M. and Krikorian, A.D. 2000. Eleutherococcus senticosus (Rupr. & Mamim.) Maxim. (Araliaceae) as an
adaptogen: a closer look. Journal of Ethnopharmacology; 72(3): 345-393.

Ernst, E. 2002. The risk-benefit profile of commonly used herbal therapies: Ginkgo, St. John's Wort, Ginseng,
Echinacea, Saw Palmetto, and Kava. Annals of Internal Medicine; 136(1): 42-53.

Fugh-Berman, A. 2000. Herb-drug interactions. Lancet; 355(9138): 134-138.

Jie, Y.H., Cammisuli, S., and Baggiolini, M. 1984. Immunomodulatory effects of Panax Ginseng C.A. Meyer in the
mouse. Agents Actions; 15(3-4): 386-391.

Jones, B. D. and Runikis, A. M. 1987. Interaction of ginseng with phenelzine. Journal of Clinical
Psychopharmacology; 7(3): 201-202.

Kiesewetter, H., Jung, F., Mrowietz, C., and Wenzel, E. 1992. Hemorrheological and circulatory effects of
Gincosan. International Journal of Clinical Pharmacology, Therapy and Toxicology; 30(3): 97-102.

Kim, S.H. and Park, K.S. 2003. Effects of Panax ginseng extract on lipid metabolism in humans. Pharmacological
Research; 48: 511-513.

Kim, K.H., Lee, Y.S., Jung, I.S., Park, S.Y., Chung, H.Y,, Lee, |.R., and Yun, Y.S. 1998. Acidic polysaccharide from
Panax ginseng, ginsan, induces Th1 cell and macrophage cytokines and generates LAK cells in synergy with rIL-2.
Planta Medica; 64(2): 110-115.

Kim, J.Y., Germolec, D.R., and Luster, M.l. 1990. Panax ginseng as a potential immunomodulator: studies in mice.
Immunopharmacology and Immunotoxicology; 12(2): 257-276.

Lee, S. H., Ahn, Y. M., Ahn, S. Y., Doo, H. K., and Lee, B. C. 2008. Interaction between warfarin and Panax ginseng
in ischemic stroke patients. Journal of Alternative and Complementary Medicine; 14(6): 715-721.

© Nutrasource Diagnostics Inc.
120 Research Lane, Suite 203, Guelph, ON, N1G 0B4 CANADA

Page 7 ]
T:519.341.3367 | F: 888.531.3466 | E: info@nutrasource.ca



nutrasgurce

diagnostics inc.

Nutra Report

Lee, E.J., Ko, E., Leg, J.,, Rho, S., Ko, S., Shin, M.K., Min, B.l., Hong, M.C., Kim, S.Y., and Bae, H. 2004. Ginsenoside
Rgl enhances CD4(+) T-cell activities and modulates Th1/Th2 differentiation. International Immunopharmacology;
4(2): 235-244.

Lee, Y.S., Chung, I.S., Lee, I.R., Kim, K.H., Hong, W.S., and Yun, Y.S. 1997. Activation of multiple effector pathways
of immune system by the antineoplastic immunostimulator acidic polysaccharide ginsan isolated from Panax
ginseng. Anticancer Research; 17(1A): 323-331.

Lee, F. C., Ko, J. H., Park, J. K., and Lee, J. S. 1987. Effects of Panax ginseng on blood alcohol clearance in man.
Clinical and Experimental Pharmacology & Physiology; 14(6): 543-546

Liu, J., Wang, S., Liu, H., Yang, L., and Nan, G. 1995. Stimulatory effect of saponin from Panax ginseng on immune
function of lymphocytes in the elderly. Mechanisms of Ageing and Development; 83(1): 43-53.

Mitra, S. K., Chakraborti, A., and Bhattacharya, S. K. 1996. Neuropharmacological studies on Panax ginseng.
Indian Journal of Experimental Biology; 34(1): 41-47.

NHPD [Natural Health Products Directorate. 2009a. Monograph—Ginseng, American. Accessed on: September
24,2010. Available at: http://webprod.hc-sc.gc.ca/nhpid-bdipsn/monoReq.do?id=29&lang=eng

NHPD [Natural Health Products Directorate. 2009b. Monograph—Ginseng, Panax. Accessed on: September 24,
2010. Available at: http://webprod.hc-sc.gc.ca/nhpid-bdipsn/monoReq.do?id=146&lang=eng

Reay, J. L., Kennedy, D. O., and Scholey, A. B. 2005. Single doses of Panax ginseng (G115) reduce blood glucose
levels and improve cognitive performance during sustained mental activity. Journal of Physcopharmacology; 19(4):
357-365.

Scaglione, F., Weiser, K., and Alessandria, M. 2001. Effects of the standardized ginseng extract G115® in patients
with chronic bronchitis: a non-blinded, randomized, comparative pilot study. Clinical Drug Investigation; 21: 45-5.

Scaglione, F., Cattaneo, G., Alessandria, M., and Cogo, R. 1996. Efficacy and safety of the standardized ginseng
extract G115 of potentiating vaccination against the influenza syndrome and protection against the common cold.
Drugs under Experimental and Clinical Research; 22(2): 65-72.

Scaglione, F., Ferrara, F., Dugnani, S., Falchi, M., Santoro, G., and Fraschini, F. 1990. Immunomodulatory effects of
two extracts of Panax ginseng C.A. Meyer. Drugs Under Experimental and Clinical Research; 16(10): 537-542.

Shin, K.S., Kiyohara, H., Matsumoto, T., and Yamada, H. 1997. Rhamnogalacturonan Il from the leaves of Panax
ginseng C.A. Meyer as a macrophage Fc receptor expression-enhancing polysaccharide. Carbohydrate Research;
300(3): 239-249.

Siegel, R.K. 1979. Ginseng abuse syndrome: problems with the panacea? Journal of the American Medical
Association; 241: 1614-1615.

Sotaniemi, E. A., Haapakoski, E., and Rautio, A. 1995. Ginseng therapy in non-insulin-dependent diabetic patients.
Diabetes Care; 18(10): 1373-1375.

Tomoda, M., Hirabayashi, K., Shimizu, N., Gonda, R., Ohara, N., and Takada, K. 1993. Characterization of two novel
polysaccharides having immunological activities from the root of Panax ginseng. Biological & Pharmaceutical
Bulletin; 16(11): 1087-1090.

© Nutrasource Diagnostics Inc.
120 Research Lane, Suite 203, Guelph, ON, N1G 0B4 CANADA

Page 8 i
T:519.341.3367 | F: 888.531.3466 | E: info@nutrasource.ca



nutrasgurce

diagnostics inc.

Nutra Report

Vohra, S., Johnston, B.C., Laycock, K.L., Midodzi, W.K., Dhunnoo, I., Harris, E., and Baydala, L. 2008. Safety and
tolerability of North American ginseng extract in the treatment of pediatric upper respiratory tract infection: a
phase Il randomized, controlled trial of 2 dosing schedules. Pediatrics; 122(2): e402-410.

Wang, M., Guilbert, L.J., Li, J., Wu, Y., Pang, P., Basu, T.K., and Shan, J.J. 2004. A proprietary extract from North
American ginseng (Panax quinquefolium) enhances IL-2 and IFN-gamma productions in murine spleen cells induced
by Con-A. International Immunopharmacology; 4(2):311-315.

Wang, M., Guilbert, LJ., Ling, L., Li, J., Wu, Y., Xu, S., Pang, P., and Shan, J.J. 2001. Immunomodulating activity of
CVT-E002, a proprietary extract from North American ginseng (Panax quinquefolium). The Journal of Pharmacy
and Pharmacology; 53(11): 1515-1523.

Xiang, Y.Z., Shang, H.C., Gao, X.M., and Zhang, B.L. 2008. A comparison of the ancient use of ginseng in traditional
Chinese medicine with modern pharmacological experiments and clinical trials. Phytotherapy Research; 22(7):
851-858.

Zhang, D., Yasuda, T., Yu, Y., Zheng, P., Kawabata, T., Ma, Y., and Okada, S. 1996. Ginseng extract scavenges
hydroxyl radical and protects unsaturated fatty acids from decomposition caused by iron-mediated lipid
peroxidation. Free Radical Biology & Medicine; 20(1):145-150.

© Nutrasource Diagnostics Inc.
120 Research Lane, Suite 203, Guelph, ON, N1G 0B4 CANADA

Page 9 i
T:519.341.3367 | F: 888.531.3466 | E: info@nutrasource.ca



