The Functional Medicine Approach to COVID-19:
Additional Research on Nutraceuticals and Botanicals

In this paper, we add to the list of nutraceuticals and botanicals introduced earlier in our first
article, The Functional Medicine Approach to COVID-19: Virus-Specific Nutraceutical and
Botanical Agents. Periodically, we will update the original list to highlight other agents that may
be considered as complementary treatments against COVID-19. Along with the original list,
these agents can be considered as immunoadjuvants, which are substances that act to accelerate,
prolong, or enhance antigen-specific immune responses by potentiating or modulating the
immune response. Additionally, some agents could potentially inhibit SARS-CoV-2 replication.
Our recommendation is to use higher dosing and/or multiple agents when patient contextual
factors (e.g., patient desire, pre-existing inflammation, multiple co-morbidities, higher risk, etc.)
and/or therapeutic decision-making warrant such use.

Download COVID-19: Nutraceutical and Botanical Recommendations Patient Education tools

As part of the Functional Medicine approach to COVID-19, IFM has outlined the biological
plausibility, mechanism of action, strength of evidence, and risk of harm for various nutraceutical
and botanical agents that may have activity against SARS-CoV-2. This article is part two of a
series. Click here to view part one.
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BETA GLUCANS

Beta glucans are known to modulate immune activity, mostly by priming or training innate
immune responses through interactions with pattern recognition receptors (PRRs)!2 and by
increasing anti-inflammatory cytokines such as IL.-10.34567 Beta glucans induce activity against
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viral attack.8® Numerous human trials have shown that beta glucans decrease cold and flu
symptoms!0.11.12 and upper respiratory tract infections compared to placebo.!3.14.15.16,17.18,19

Intervention

Suggested dose

Mechanism(s) of action against non-COVID-19

viruses

Outcomes data supporting their mitigating

Beta glucans
250-500 mg daily

viral eradication or inactivation8,9

effects on illness from other viral strains

Strength of evidence
Risk of harm

MUSHROOMS

Various mushrooms species have been shown to possess broad immunomodulatory effects. They
possess multiple mechanisms of action, including increasing the number of circulating B cells 2!

Strong
Mild

increasing gut immunity,?? stimulating host immunity,? activating innate immune cells 2 and
increasing cytotoxic activity of NK cells.2s

Intervention

Suggested dose

Mechanism(s) of action
against non-COVID-19
viruses

Outcomes data
supporting their
mitigating effects on
illness from other viral
strains

Strength of evidence
Risk of harm

Various medicinal mushrooms, including Shiitake (Lentinula
edodes), Lion’s Mane (Hericium erinaceus), Maitake (Grifola
frondosa), Reishi (Ganoderma lucidum)

Varied.

Given the variety of active ingredients in mushrooms and the
variability of the extraction processes, it is suggested that dosing
instructions should be individualized based on research of specific
mushroom genus and species.

Promoting viral eradication or inactivation2627
Modulation of innate immune response?s.29

Inconclusive, due to variety of species and combinations. Consult
knowledgeable healthcare provider.

Limited

Inconclusive, due to variety of species and combinations.

CHINESE SKULLCAP (SCUTELLARIA BAICALENSIS)

Chinese skullcap (Scutellaria baicalensis) has been used for centuries in Traditional Chinese
Medicine (TCM). In various human trials, participants who took TCM formulations containing

Priming innate immune function20 Promoting



Chinese skullcap showed statistically significant decreases in viral infection rates compared to
controls.’ Chinese skullcap has anti-inflammatory, antioxidant, antibacterial, and antiviral
effects.313233 It has been shown to increase immune surveillance and downregulate NLRP3
inflammasomes 3+ IL-6, and TNF-alpha.3s

Intervention Chinese skullcap (Scutellaria baicalensis)

750-1,500 mg daily standardized to flavonoids, baicalin,
or baicalein.

Suggested dose Given the variability of standardization, it is suggested that
dosing instructions should be based on research of specific
standardized extracts.

Priming innate immune function364142
Mechanism(s) of action against Promoting viral eradication or inactivation3e-41
non-COVID-19 viruses Favorably modulating pulmonary
inflammation3s 414344454647 48
Outcomes data supporting their
mitigating effects on illness from  Reduction of symptoms+
other viral strains

Strength of evidence Limited

Mild, though combination product showed significant

Risk of harm e
hepatotoxicity.s0:51.52:5354

LICORICE (GLYCYRRHIZA SPECIES)

Licorice (Glycyrrhiza species) has multiple mechanisms of action, including inhibition of viral
replicationsss657 blocking the ACE2 receptor,s promoting the activity of Th1 cells,>* and
inhibition of pro-inflammatory cytokines % prostaglandins, and nitric oxide production.c! The
inhibition of hydrocortisone metabolism by 11 beta-HSD has also been suggested as a potential
mechanism of licorice’s anti-inflammatory action.s> Licorice has been use in traditional Chinese
medicine (TCM) formulations against SARS-CoV-1 and HIN1 and reviewed for its effects on
SARS-CoV-2.636¢ Two positive human trials have been performed against SARS-CoV-1 using a
TCM formulation containing licorice.6566

Intervention Licorice (Glycyrrhiza glabra)
Licorice root standardized to glycyrrhizin. 200-400
Suggested dose mg daily in divided doses. Short term use: <4
weeks.
Mechanism(s) of action against non- Promoting viral eradication or inactivationss.s6.57.63.64.67.68
COVID-19 viruses Favorably modulating inflammation

Outcomes data supporting their
mitigating effects on illness from other =~ Reduction of symptoms®.7
viral strains

Strength of evidence Moderate



Risk of harm71,72,73,74 Minimal, if short-term use (< 4 weeks)

Click here to see all references

References

10.

I1.

12.

Castro E, Calder PC, Roche HM. ?-1,3/1,6-glucans and immunity: state of the art and
future directions. Mol Nutr Food Res. Published online March 29, 2020. doi:1002/mnfr.
201901071

Vetvicka V, Vannucci L, Sima P, Richter J. Beta glucan: supplement or drug? From
laboratory to clinical trials. Molecules. 2019;24(7):E1251. doi:3390/molecules24071251
Mosikanon K, Arthan D, Kettawan A, Tungtrongchitr R, Prangthip P. Yeast 3-glucan
modulates inflammation and waist circumference in overweight and obese subjects. J
Diet Suppl. 2017;14(2):173-185. doi:1080/19390211.2016.1207005

Bobov?4dk M, Kuniakové R, Gabriz J, Majtan J. Effect of Pleuran (?-glucan from
Pleurotus ostreatus) supplementation on cellular immune response after intensive
exercise in elite athletes. Appl Physiol Nutr Metab. 2010;35(6):755-762. doi:1139/
H10-070

Gaullier JM, Sleboda J, @fjord ES. Supplementation with a soluble ?-glucan exported
from Shiitake medicinal mushroom, Lentinus edodes (Berk.) singer mycelium: a
crossover, placebo-controlled study in healthy elderly. Int J Med Mushrooms. 2011;13(4):
319-326. doi:1615/intjmedmushr.v13.i4.10

Leentjens J, Quintin J, Gerretsen J, Kox M, Pickkers P, Netea MG. The effects of orally
administered beta-glucan on innate immune responses in humans, a randomized open-
label intervention pilot-study. PLoS One. 2014;9(9):e108794. doi:1371/journal.pone.
0108794

Nieman DC, Henson DA, McMahon M, et al. Beta-glucan, immune function, and upper
respiratory tract infections in athletes. Med Sci Sports Exerc. 2008;40(8):1463-1471. doi:
1249/MSS.0b013e31817057c2

Yun CH, Estrada A, Van Kessel A, Park BC, Laarveld B. Beta-glucan, extracted from oat,
enhances disease resistance against bacterial and parasitic infections. FEMS Immunol
Med Microbiol. 2003;35(1):67-75. doi:1016/S0928-8244(02)00460-1

Volman JJ, Ramakers JD, Plat J. Dietary modulation of immune function by beta-glucans.
Physiol Behav. 2008;94(2):276-284. doi:1016/j.physbeh.2007.11.045

McFarlin BK, Carpenter KC, Davidson T, McFarlin MA. Baker’s yeast beta glucan
supplementation increases salivary IgA and decreases cold/flu symptomatic days after
intense exercise. J Diet Suppl.2013;10(3):171-183. doi:3109/19390211.2013.820248
Auinger A, Riede L, Bothe G, Busch R, Gruenwald J. Yeast (1,3)-(1,6)-beta-glucan helps
to maintain the body’s defence against pathogens: a double blind, randomized, placebo-
controlled, multicentric study in healthy subjects. Eur J Nutr. 2013;52(8):1913-1918. doi:
1007/s00394-013-0492-7

Graubaum HJ, Busch R, Stier H, Gruenwald J. A double-blind, randomized, placebo-
controlled nutritional study using an insoluble yeast beta-glucan to improve the immune
defense system. Food Nutr Sci. 2012;3(6):738-746. doi:4236/fns.2012.36100



https://doi.org/10.1002/mnfr.201901071
https://doi.org/10.1002/mnfr.201901071
https://doi.org/10.3390/molecules24071251
https://doi.org/10.1080/19390211.2016.1207005
https://doi.org/10.1139/H10-070
https://doi.org/10.1139/H10-070
https://doi.org/10.1615/intjmedmushr.v13.i4.10
https://doi.org/10.1371/journal.pone.0108794
https://doi.org/10.1371/journal.pone.0108794
https://doi.org/10.1249/MSS.0b013e31817057c2
https://doi.org/10.1016/S0928-8244(02)00460-1
https://doi.org/10.1016/j.physbeh.2007.11.045
https://doi.org/10.3109/19390211.2013.820248
https://doi.org/10.1007/s00394-013-0492-z
http://dx.doi.org/10.4236/fns.2012.36100

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Fuller R, Moore MV, Lewith G, et al. Yeast-derived ?-1,3/1,6 glucan, upper respiratory
tract infection and innate immunity in older adults. Nutrition. 2017;39-40:30-35. doi:
1016/j.nut.2017.03.003

Dharsono T, Rudnicka K, Wilhelm M, Schoen C. Effects of yeast (1,3)-(1,6)-beta-glucan
on severity of upper respiratory tract infections: a double-blind, randomized, placebo-
controlled study in healthy subjects. J Am Coll Nutr.2019;38(1):40-50. doi:
1080/07315724.2018.1478339

Mah E, Kaden VN, Kelley KM, Liska DJ. Beverage containing dispersible yeast ?-glucan
decreases cold/flu symptomatic days after intense exercise: a randomized controlled trial.
J Diet Suppl.2020;17(2):200-210. doi:1080/19390211.2018.1495676

Fuller R, Butt H, Noakes PS, Kenyon J, Yam TS, Calder PC. Influence of yeast-derived
1,3/1,6 glucopolysaccharide on circulating cytokines and chemokines with respect to
upper respiratory tract infections. Nutrition. 2012;28(6):665-669. doi:1016/]j.nut.
2011.11.012

Talbott SM, Talbott JA. Baker’s yeast beta-glucan supplement reduces upper respiratory
symptoms and improves mood state in stressed women. J Am Coll Nutr.2012;31(4):
295-300. doi:1080/07315724.2012.10720441

Talbott S, Talbott J. Beta 1,3/1,6 glucan decreases upper respiratory tract infection
symptoms and improves psychological well-being in moderate to highly-stressed
subjects. Agro Food Ind Hi Tech.2010;21:21-24.

Jesenak M, Urbancikova I, Banovcin P. Respiratory tract infections and the role of
biologically active polysaccharides in their management and prevention. Nutrients.
2017;9(7):E779. doi:3390/nu9070779

Geller A, Shrestha R, Yan J. Yeast-derived ?-glucan in cancer: novel uses of a traditional
therapeutic. Int J Mol Sci. 2019;20(15):E3618. doi:3390/ijms20153618

Gaullier JM, Sleboda J, @fjord ES, et al. Supplementation with a soluble ?-glucan
exported from Shiitake medicinal mushroom, Lentinus edodes (Berk.) singer mycelium: a
crossover, placebo-controlled study in healthy elderly. Int J Med Mushrooms. 2011;13(4):
319-326. doi:1615/intjmedmushr.v13.i4.10

Dai X, Stanilka JM, Rowe CA, et al. Consuming Lentinula edodes (Shiitake) mushrooms
daily improves human immunity: a randomized dietary intervention in healthy young
adults. J Am Coll Nutr.2015;34(6):478-487. doi:1080/07315724.2014.950391

Jin X, Ruiz Beguerie J, Sze DM, Chan GC. Ganoderma lucidum (Reishi mushroom) for
cancer treatment. Cochrane Database Syst Rev.2012;(6):CD007731. doi:
1002/14651858.CD007731 .pub2

Kim SP, Moon E, Nam SH, Friedman M. Hericium erinaceus mushroom extracts protect
infected mice against Salmonella typhimurium-induced liver damage and mortality by
stimulation of innate immune cells. J Agric Food Chem. 2012;60(22):5590-5596. doi:
1021/j£300897w

Kodama N, Komuta K, Nanba H. Effect of Maitake (Grifola frondosa) D-fraction on the
activation of NK cells in cancer patients. J Med Food. 2003;6(4):371-377. doi:
1089/109662003772519949

Nogusa S, Gerbino J, Ritz BW. Low-dose supplementation with active hexose correlated
compound improves the immune response to acute influenza infection in C57BL/6 mice.
Nutr Res. 2009;29(2):139-143. doi:1016/j.nutres.2009.01.005



https://doi.org/10.1016/j.nut.2017.03.003
https://doi.org/10.1080/07315724.2018.1478339
https://doi.org/10.1080/19390211.2018.1495676
https://doi.org/10.1016/j.nut.2011.11.012
https://doi.org/10.1016/j.nut.2011.11.012
https://doi.org/10.1080/07315724.2012.10720441
https://doi.org/10.3390/nu9070779
https://doi.org/10.3390/ijms20153618
https://doi.org/10.1615/intjmedmushr.v13.i4.10
https://doi.org/10.1080/07315724.2014.950391
https://doi.org/10.1002/14651858.CD007731.pub2
https://doi.org/10.1021/jf300897w
https://doi.org/10.1089/109662003772519949
https://doi.org/10.1016/j.nutres.2009.01.005

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Fujii H, Nishioka H, Wakame K, Sun B. Nutritional food active hexose correlated
compound (AHCC) enhances resistance against bird flu. JCAM. 2007;4(1):37-40. doi:
1625/jcam 4.37

Ritz BW, Nogusa S, Ackerman EA, Gardner EM. Supplementation with active hexose
correlated compound increases the innate immune response of young mice to primary
influenza infection. J Nutr. 2006;136(11):2868-2873. doi:1093/jn/136.11.2868

Wang S, Welte T, Fang H, et al. Oral administration of active hexose correlated
compound enhances host resistance to West Nile encephalitis in mice. J Nutr.
2009;139(3):598-602. d0i:3945/jn.108.100297

Yang Y, Islam MS, Wang J, Li Y, Chen X. Traditional Chinese medicine in the treatment
of patients infected with 2019-new coronavirus (SARS-CoV-2): a review and perspective.
Int J Biol Sci.2020;16(10):1708-1717. doi:7150/ijbs.45538

Li C, Lin G, Zuo Z. Pharmacological effects and pharmacokinetics properties of Radix
Scutellariae and its bioactive flavones. Biopharm Drug Dispos. 2011;32(8):427-445. doi:
1002/bdd.771

Zhao T, Tang H, Xie L, et al. Scutellaria baicalensis (Lamiaceae): a review of its
traditional uses, botany, phytochemistry, pharmacology and toxicology. J Pharm
Pharmacol. 2019;71(9):1353-1369. doi:10.1111/jphp.13129

Wang ZL, Wang S, Kuang Y, Hu ZM, Qiao X, Ye M. A comprehensive review on
phytochemistry, pharmacology, and flavonoid biosynthesis of Scutellaria baicalensis.
Pharm Biol. 2018;56(1):465-484. doi:1080/13880209.2018.1492620

Liu Y, Jing YY, Zeng CY, et al. Scutellarin suppresses NLRP3 inflammasome activation
in macrophages and protects mice against bacterial sepsis. Front Pharmacol. 2018;8:975.
doi:3389/fphar.2017.00975

Hu S, Chen Y, Wang ZF, et al. The analgesic and antineuroinflammatory effect of
baicalein in cancer-induced bone pain. Evid Based Complement Alternat Med.
2015;2015:973524. doi:1155/2015/973524

Orzechowska B, Chaber R, Wi?niewska A, et al. Baicalin from the extract of Scutellaria
baicalensis affects the innate immunity and apoptosis in leukocytes of children with acute
lymphocytic leukemia. Int Immunopharmacol.2014;23(2):558-567. doi:1016/j.intimp.
2014.10.005

Ma Q, Yu Q, Xing X, Liu S, Shi C, Luo J. San Wu Huangqin decoction, a Chinese herbal
formula, inhibits influenza a/PR/8/34 (HIN1) virus infection in vitro and in vivo. Viruses.
2018;10(3):E117. doi:3390/v10030117

Ma QH, Ren MY, Luo JB. San Wu Huangqin decoction regulates inflammation and
immune dysfunction induced by influenza virus by regulating the NF-7B signaling
pathway in HIN1-infected mice. J Ethnopharmacol. Published online March 26, 2020.
doi:1016/].jep.2020.112800

Shi H, Ren K, Lv B, et al. Baicalin from Scutellaria baicalensis blocks respiratory
syncytial virus (RSV) infection and reduces inflammatory cell infiltration and lung injury
in mice. Sci Rep. 2016;6:35851. doi:1038/srep35851

Chu M, Chu ZY, Wang DD. The extract of compound Radix Scutellariae on mRNA
replication and IFN expression of influenza virus in mice. Zhong Yao Cai. 2007;30(1):
63-65.



https://doi.org/10.1625/jcam.4.37
https://doi.org/10.1093/jn/136.11.2868
https://doi.org/10.3945/jn.108.100297
https://doi.org/10.7150/ijbs.45538
https://doi.org/10.1002/bdd.771
https://doi.org/10.1111/jphp.13129
https://doi.org/10.1080/13880209.2018.1492620
https://doi.org/10.3389/fphar.2017.00975
https://doi.org/10.1155/2015/973524
https://doi.org/10.1016/j.intimp.2014.10.005
https://doi.org/10.1016/j.intimp.2014.10.005
https://doi.org/10.3390/v10030117
https://doi.org/10.1016/j.jep.2020.112800
https://doi.org/10.1038/srep35851

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Zhi HJ, Zhu HY, Zhang YY, Lu Y, Li H, Chen DF. In vivo effect of quantified flavonoids-
enriched extract of Scutellaria baicalensis root on acute lung injury induced by influenza
A virus. Phytomedicine. 2019;57:105-116. doi:1016/j.phymed.2018.12.009

Chu M, Xu L, Zhang MB, Chu ZY, Wang YD. Role of baicalin in anti-influenza virus A
as a potent inducer of IFN-gamma. Biomed Res Int. 2015;2015:263630. doi:
1155/2015/263630

Liu T, Dai W, Li C, et al. Baicalin alleviates silica-induced lung inflammation and fibrosis
by inhibiting the Th17 response in C57BL/6 mice. J Nat Prod. 2015;78(12):3049-3057.
doi:1021/acs.jnatprod.5b00868

Ryu EK, Kim TH, Jang EJ, et al. Wogonin, a plant flavone from Scutellariae radix,
attenuated ovalbumin-induced airway inflammation in mouse model of asthma via the
suppression of IL-4/STAT®6 signaling. J Clin Biochem Nutr. 2015;57(2):105-112. doi:
3164/jcbn.15-45

Wu YH, Chuang SY, Hong WC, Lai YJ, Chang YL, Pang JH. In vivo and in vitro
inhibitory effects of a traditional Chinese formulation on LPS-stimulated leukocyte-
endothelial cell adhesion and VCAM-1 gene expression. J Ethnopharmacol.
2012;140(1):55-63. doi:1016/j.jep.2011.12.002

Chen JJ, Huang CC, Chang HY, et al. Scutellaria baicalensis ameliorates acute lung
injury by suppressing inflammation in vitro and in vivo. Am J Chin Med. 2017;45(1):
137-157. doi:1142/S0192415X17500100

Yang WK, Kim SH, Jung IC, Park YC. Effects of Scutellaria baicalensis extract on
cigarette smoke-induced airway inflammation in a murine model of chronic obstructive
pulmonary disease. J Med Food. 2019;22(1):87-96. doi:1089/jmf.2018.4200

Liu J, Wei Y, Luo Q, et al. Baicalin attenuates inflammation in mice with OVA-induced
asthma by inhibiting NF-7B and suppressing CCR7/CCL19/CCL21. Int J Mol Med.
2016;38(5):1541-1548. doi:3892/ijmm.2016.2743

Lin H, Zhou J, Lin K, et al. Efficacy of Scutellaria baicalensis for the treatment of hand,
foot, and mouth disease associated with encephalitis in patients infected with EV71: a
multicenter, retrospective analysis. Biomed Res Int. 2016;2016:5697571. doi:
1155/2016/5697571

Li M, Shi A, Pang H, et al. Safety, tolerability, and pharmacokinetics of a single
ascending dose of baicalein chewable tablets in healthy subjects. J Ethnopharmacol.
2014;156:210-215. doi:1016/].jep.2014.08.031

Chalasani N, Vuppalanchi R, Navarro V, et al. Acute liver injury due to flavocoxid
(Limbrel), a medical food for osteoarthritis: a case series. Ann Intern Med. 2012;156(12):
857-860, W297-W300. doi:7326/0003-4819-156-12-201206190-00006

Linnebur SA, Rapacchietta OC, Vejar M. Hepatotoxicity associated with Chinese
skullcap contained in Move Free Advanced dietary supplement: two case reports and
review of the literature. Pharmacotherapy. 2010;30(7):750, 258e-262e. doi:1592/phco.
30.7.750

Braude MR, Bassily R. Drug-induced liver injury secondary to Scutellaria baicalensis
(Chinese skullcap). Intern Med J. 2019;49(4):544-546. doi:1111/imj.14252
Papafragkakis C, Ona MA, Reddy M, Anand S. Acute hepatitis after ingestion of a
preparation of Chinese skullcap and black catechu for joint pain. Case Reports Hepatol.
2016;2016:4356749. doi:1155/2016/4356749



https://doi.org/10.1016/j.phymed.2018.12.009
https://doi.org/10.1155/2015/263630
https://doi.org/10.1021/acs.jnatprod.5b00868
https://doi.org/10.3164/jcbn.15-45
https://doi.org/10.1016/j.jep.2011.12.002
https://doi.org/10.1142/S0192415X17500100
https://doi.org/10.1089/jmf.2018.4200
https://doi.org/10.3892/ijmm.2016.2743
https://doi.org/10.1155/2016/5697571
https://doi.org/10.1016/j.jep.2014.08.031
https://doi.org/10.7326/0003-4819-156-12-201206190-00006
https://doi.org/10.1592/phco.30.7.750
https://doi.org/10.1592/phco.30.7.750
https://doi.org/10.1111/imj.14252
https://doi.org/10.1155/2016/4356749

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Fiore C, Eisenhut M, Krausse R, et al. Antiviral effects of Glycyrrhiza Phytother Res.
2008;22(2):141-148. doi:10.1002/ptr.2295

Sun ZG, Zhao TT, Lu N, Yang YA, Zhu HL. Research progress of glycyrrhizic acid on
antiviral activity. Mini Rev Med Chem. 2019;19(10):826-832. doi:
2174/1389557519666190119111125

Cinatl J, Morgenstern B, Bauer G, Chandra P, Rabenau H, Doerr HW. Glycyrrhizin, an
active component of liquorice roots, and replication of SARS-associated coronavirus.
Lancet. 2003;361(9374):2045-2046. doi:1016/s0140-6736(03)13615-x

Chen H, Du Q. Potential natural compounds for preventing 2019-nCoV infection.
Preprints. Published online March 10, 2020.

Wang L, Yang R, Yuan B, Liu Y, Liu C. The antiviral and antimicrobial activities of
licorice, a widely-used Chinese herb. Acta Pharm Sin B.2015;5(4):310-315. doi:1016/
j.apsb.2015.05.005

Jin CY, Wang DL, Fang ZD. [Effect of integrative Chinese and Western medicine in
treating chronic urticaria and its impact on interleukin-10 and interleukin-8 in peripheral
blood]. Zhongguo Zhong Xi Yi Jie He Za Zhi. 2008;28(4):358-360.

Dimmito MP, Stefanucci A, Pieretti S, et al. Discovery of orexant and anorexant agents
with indazole scaffold endowed with peripheral antiedema activity. Biomolecules.
2019;9(9):E492. doi:3390/biom9090492

Schleimer RP. Potential regulation of inflammation in the lung by local metabolism of
hydrocortisone. Am J Respir Cell Mol Biol. 1991;4(2):166-173. doi:1165/ajrcmb/4.2.166
Luo H, Tang QL, Shang YX, et al. Can Chinese medicine be used for prevention of
corona virus disease 2019 (COVID-19)? A review of historical classics, research
evidence and current prevention programs. Chin J Integr Med. 2020;26(4):243-250. doi:
1007/s11655-020-3192-6

Yang Y, Islam MS, Wang J, Li Y, Chen X. Traditional Chinese medicine in the treatment
of patients infected with 2019-new coronavirus (SARS-CoV-2): a review and perspective.
Int J Biol Sci.2020;16(10):1708-1717. doi:7150/ijbs.45538

Lau JT, Leung PC, Wong EL, et al. The use of an herbal formula by hospital care workers
during the severe acute respiratory syndrome epidemic in Hong Kong to prevent severe
acute respiratory syndrome transmission, relieve influenza-related symptoms, and
improve quality of life: a prospective cohort study. J Alternat Complement Med.
2005;11(1):49-55. doi:1089/acm.2005.11.49

Zhang L, Chen B, Zeng H. Analysis of fangdu decoction on SARS and zero infection in
hospital. Chin J Hosp Pharm (Chin). 2005;25:59-60.

Michaelis M, Geiler J, Naczk P, et al. Glycyrrhizin exerts antioxidative effects in HSN1
influenza A virus-infected cells and inhibits virus replication and pro-inflammatory gene
expression. PLoS One. 2011;6(5):19705. doi:1371/journal.pone.0019705

Tong T, Hu H, Zhou J, et al. Glycyrrhizic-acid-based carbon dots with high antiviral
activity by multisite inhibition mechanisms. Small. 2020;16(13):€1906206. doi: 1002/
smll.201906206

Manns MP, Wedemeyer H, Singer A, et al. Glycyrrhizin in patients who failed previous
interferon alpha-based therapies: biochemical and histological effects after 52 weeks. J
Viral Hepat. 2012;19(8):5377546. doi:1111/j.1365-2893.2011.01579 x



https://doi.org/10.1002/ptr.2295
https://doi.org/10.2174/1389557519666190119111125
https://doi.org/10.1016/s0140-6736(03)13615-x
https://doi.org/10.1016/j.apsb.2015.05.005
https://doi.org/10.1016/j.apsb.2015.05.005
https://doi.org/10.3390/biom9090492
https://doi.org/10.1165/ajrcmb/4.2.166
https://doi.org/10.1007/s11655-020-3192-6
https://doi.org/10.7150/ijbs.45538
https://doi.org/10.1089/acm.2005.11.49
https://doi.org/10.1371/journal.pone.0019705
https://doi.org/10.1002/smll.201906206
https://doi.org/10.1002/smll.201906206
https://doi.org/10.1111/j.1365-2893.2011.01579.x

70.

71.

72.

73.

74.

Orlent H, Hansen BE, Willems M, et al. Biochemical and histological effects of 26 weeks
of glycyrrhizin treatment in chronic hepatitis C: a randomized phase II trial. J Hepatol.
2006;45(4):539-546. doi:1016/j.jhep.2006.05.015

Omar HR, Komarova I, EI-Ghonemi M, et al. Licorice abuse: time to send a warning
message. Ther Adv Endocrinol Metab. 2012;3(4):125-138. doi:1177/2042018812454322
Russo S, Mastropasqua M, Mosetti MA, Persegani C, Paggi A. Low doses of liquorice
can induce hypertension encephalopathy. Am J Nephrol. 2000;20(2):145-148. doi:
1159/000013572

Dellow EL, Unwin RJ, Honour JW. Pontefract cakes can be bad for you: refractory
hypertension and liquorice excess. Nephrol Dial Transplant. 1999;14(1):218-220. doi:
1093/ndt/14.1.218

de Klerk GJ, Nieuwenhuis MG, Beutler JJ. Hypokalaemia and hypertension associated
with use of liquorice flavoured chewing gum. BMJ. 1997;314(7082):731-732. doi:1136/
bmj.314.7082.731



https://doi.org/10.1016/j.jhep.2006.05.015
https://doi.org/10.1177/2042018812454322
https://doi.org/10.1159/000013572
https://doi.org/10.1093/ndt/14.1.218
https://doi.org/10.1136/bmj.314.7082.731
https://doi.org/10.1136/bmj.314.7082.731

