
TECHNICAL INFORMATION

Invivo Healthcare, The New Warehouse, Libby’s Drive, Stroud, GL5 1RN 

Please call us on 0333 241 2997, or visit us at invivohealthcare.com

page 1

Bio.Clear™ Endotox-LV
A botanical and nutrient blend to support the liver and LPS metabolism

Supporting LPS clearance

Bio.ClearTM Endotox-LV has been developed to encourage clearance of lipopolysaccharides (LPS) by supporting liver function, 

whilst also supporting bile production and flow.

Background

Lipopolysaccharides (LPS), also referred to as endotoxins, are large molecules that consist of a lipid and polysaccharide joined 

together. They are an important constituent of gram-negative bacteria and cyanobacteria cell walls, and are released in large 

numbers when the cell is broken down or the colony grows in large amounts (1). 

LPS bind to toll-like receptors, especially the toll-like receptor 4 (TLR-4). When bound to TLR-4 receptors, LPS induce 

the production of pro-inflammatory cytokines nitric oxide, and eicosanoids via tumour necrosis factor alpha (TNF-α) and 

interleukin beta (IL-β)(2). TLR4 is found in many cell types, but especially in monocytes, dendritic cells, macrophages and B cells.

Small amounts of LPS are always present in the blood stream and play an important role in building our innate immunity 
(3). In large quantities, LPS are so effective at inducing inflammation in the body, that they are often the basis of creating 

inflammatory models in research trials (4). LPS exposure at its worst can lead to septicaemia, but they are also indicated as a 

driving factor in many other inflammatory disorders, such as metabolic syndrome, liver and renal diseases, chronic obstructive 

pulmonary disease, cardiovascular disease, autoimmunity and neurodegenerative disorders, amongst others (1,5–8).

LPS are treated as lipoproteins by the body, and are cleared primarily through the liver, where Kupffer cells and hepatocytes 

contribute the major effort (9,10). People with liver pathology have been shown to have a higher amount of circulating LPS due to 

reduced liver functioning and increased intestinal permeability (6,11). 

Supporting appropriate liver function, bile production and clearance is a way of supporting LPS clearance from the body and 

reducing related inflammation.

Bioactives

Hibiscus extract

Hibiscus sabdariffa has traditionally been used in India and Africa 

as a food and medicinal plant (12,13). Traditionally it has been used for 

liver, kidney and cardiovascular disorders, urinary tract infections 

and as an antidote to food or chemical poisoning (12). Hibiscus 

contains many phytochemicals, such as the flavanols delphinidin 

and cyanidin, hibiscitrin, gossypitrin and sabdaritrin, protocatechuic 

acid and arabinogalactans (13). Protocatechuic acid has been 

shown to inhibit LPS-induced hepatic damage in rats, and reduce 

liver enzymes and inflammatory cytokines in an LPS model (14,15). The 

polyphenols in hibiscus have been shown to have strong antioxidant 

and anti-inflammatory properties (14,16), and their pleiotropic effects 

may be useful in the metabolic condition that is associated with 

obesity (17).

A drink given to elderly subjects ameliorated LPS-induced renal 

THIS INFORMATION IS PROVIDED FOR THE USE OF PHYSICIANS AND OTHER LICENSED HEALTH CARE PRACTITIONERS ONLY. THIS INFORMATION 
IS INTENDED FOR PHYSICIANS AND OTHER LICENSED HEALTH CARE PROVIDERS TO USE AS A BASIS FOR DETERMINING WHETHER OR NOT TO 
RECOMMEND THESE PRODUCTS TO THEIR PATIENTS. THIS MEDICAL AND SCIENTIFIC INFORMATION IS NOT FOR USE BY CONSUMERS. THE 
DIETARY SUPPLEMENT PRODUCTS OFFERED BY DESIGNS FOR HEALTH ARE NOT INTENDED FOR USE BY CONSUMERS AS A MEANS TO CURE, TREAT, 
PREVENT, DIAGNOSE, OR MITIGATE ANY DISEASE OR OTHER MEDICAL CONDITION.



TECHNICAL INFORMATION

Invivo Healthcare, The New Warehouse, Libby’s Drive, Stroud, GL5 1RN 

Please call us on 0333 241 2997, or visit us at invivohealthcare.com

page 2

inflammation via downregulation of the pro-inflammatory cytokine network, and the NF-κB pathway. The drink also reduced the 

incidence of UTIs in residents with urinary catheters by 36% in long-term care facilities (18). 

Hibiscus was used in this formula for its antioxidant, anti-inflammatory, hepatoprotective, and LPS-clearing abilities.

Burdock root extract

Arctium lappa is a large perennial herb that is traditionally used in Western, Native American and Chinese medicine. It is one of 

the constituents in the popular Essiac™ Tea, which is a popular formula used in people with cancer (19). In folk medicine, burdock 

roots were popular remedies for hypertension, gout, hepatitis and other inflammatory disorders (20).

Burdock root has been shown to possess hepatoprotective (21), anti-inflammatory (22) and free radical scavenging activities in 

pharmacological and research trials (20,23).  These activities are attributed to the presence of caffeoylquinic acid derivatives, 

whilst the chemo-preventative effects are associated to lignans such as arctiin and arctigenin (24).

In a human clinical trial, osteoarthritis patients saw a significant decrease in IL-6, hsCRP and malondialdehyde (a marker of 

oxidative stress), while levels of serum total antioxidant capacity and activities of superoxide dismutase (SOD) were significantly 

increased, in comparison to controls, after three cups of burdock tea daily (25). In a similar study of patients with osteoarthritis, 

cholesterol and lipoprotein levels improved, and blood pressure reduced (26). In an inflammatory model of LPS-induced 

endotoxin shock, arctigenin was shown to ameliorate inflammation by regulating myeloid-derived suppressor cells (MDSCs), 

which are potent T cell suppressors (27). Arctigenin also shows anti-inflammatory and antioxidative effects on LPS-induced 

acute lung injuries (28). 

We chose to use burdock in this formula for its hepatoprotective, antioxidant, and its LPS induced inflammation modulating 

capacity.

Organic Spirulina and Chlorella

Spirulina (Arthrospira platensis) is a cyanobacterium alga with a high content of protein (up to 70%), vitamins, especially B12 

and provitamin A (β-carotenes), and minerals, especially iron. It is also rich in phenolic acids, tocopherols and γ-linolenic acid 
(29). Spirulina has been used as a food source in patients with allergic rhinitis, as an antioxidant and for its cholesterol lowering 

abilities (29).

Spirulina has been shown to have hepatoprotective and immune-enhancing properties, as well as modulating the gut microbiota 

– specifically reducing gram negative (LPS-containing) bacterial growth (30,31). It is also able to reduce the pro-inflammatory 

effects of fatty liver disease (32). In an LPS-induced model of inflammation, a maternal diet enriched with spirulina was shown to 

attenuate inflammatory markers in the pups (33,34). Chlorella vulgaris, another microalgae used as a food source, has been shown 

to have similar anti-inflammatory properties to spirulina (35). Chlorella has been shown to have an LPS-blocking effect at the 

TLR4, by competitively binding to the receptors, therefore helping to reduce the resultant inflammatory cascade (36). Spirulina is 

thought to have a similar mechanism of action on LPS.

Milk thistle extract, Dandelion root extract and Artichoke extract

Traditionally, these botanicals have been used to support liver and bile function, as well as for their digestive capabilities. 

Milk thistle (Silybum marianum) is well-known for its hepatoprotective properties, especially conferred by the phytochemical 

silymarin and its metabolites (37). Silymarin possesses hepatoprotective, antioxidant, anti-inflammatory, antifibrotic properties 

and attenuates the damage caused by LPS (38). 

Artichoke (Cynara scolymus) is a common herbal medicine in Europe, traditionally used as a remedy to treat hepato-biliary 

disease and dyspepsia. It has been shown to possess antioxidant, choleretic, hepatoprotective, bile-enhancing and lipid-

lowering effects, which corresponds with its historical use (39). It has been shown to increase SOD, catalase, glutathione, and 

glutathione peroxidase levels in the liver, and decrease malondialdehyde levels in LPS-induced liver diseases (40). 

Dandelion (Taraxacum officinale) is a well-known herb traditionally used for its choleretic, diuretic, antirheumatic, and anti-

inflammatory properties. Studies have shown it to possess antioxidant, anti-diabetic and immune-modulating activities in 

response to LPS-induced conditions (41,42).
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These hepatoprotective, choleretic, antioxidant and immunomodulatory herbs have been added to promote bile flow for 

LPS clearance, as well as being protective of LPS-induced inflammation.

Selenium

Selenium is an important micronutrient that is incorporated into selenoproteins, which have a wide range of pleiotropic effects, 

including antioxidant and anti-inflammatory, as well as involvement in thyroid metabolism. Selenium is an important co-factor 

of the antioxidant enzyme systems that protect the liver from reactive oxygen species (ROS), and support phase 1 and 2 

detoxification pathways (43). 

Selenium has been incorporated into this formula for its ability to support our own endogenous antioxidant systems that are 

involved in protection from LPS-induced ROS. 

References

1. Stewart I, Schluter PJ, Shaw GR. Environmental Health : A Global Cyanobacterial lipopolysaccharides and human health – a 
review. 2006;23:1–23. 

2. Lu YC, Yeh WC, Ohashi PS. LPS/TLR4 signal transduction pathway. Cytokine. 2008;42(2):145–51. 

3. Rosadini C V., Kagan JC. Early innate immune responses to bacterial LPS. Curr Opin Immunol [Internet]. 2017;44:14–9. Available 
from: http://dx.doi.org/10.1016/j.coi.2016.10.005

4. DellaGioia N, Hannestad J. A critical review of human endotoxin administration as an experimental paradigm of depression. 
Neurosci Biobehav Rev. 2010;34(1):130–43. 

5. Fukui H. Gut Microbiota and Host Reaction in Liver Diseases. Microorganisms. 2015;3(4):759–91. 

6. Nakatani Y, Fukui H, Kitano H, Nagamoto I, Tsujimoto T, Kuriyama S, et al. Endotoxin clearance and its relation to hepatic and 
renal disturbances in rats with liver cirrhosis. Liver. 2001;21(1):64–70. 

7. Cani PD, Amar J, Iglesias MA, Poggi M, Knauf C, Bastelica D, et al. Metabolic Endotoxemia. 2007;56(July):1761–72. 

8. Ngkelo A, Meja K, Yeadon M, Adcock I, Kirkham PA. LPS induced inflammatory responses in human peripheral blood 
mononuclear cells is mediated through NOX4 and G iα dependent PI-3kinase signalling. J Inflamm. 2012;9:2–8. 

9. Satoh M, Ando S, Shinoda T, Yamazaki M. Clearance of bacterial lipopolysaccharides and lipid A by the liver and the role of 
argininosuccinate synthase. Innate Immun. 2008;14(1):51–60. 

10. Topchiy E, Cirstea M, Kong HJJ, Boyd JH, Wang Y, Russell JA, et al. Correction: Lipopolysaccharide is cleared from the 
circulation by hepatocytes via the low density lipoprotein receptor. PLoS One. 2016;11(7):1–15. 

11. Deng M, Scott MJ, Loughran P, Gibson G, Sodhi C, Watkins S, et al. Lipopolysaccharide Clearance, Bacterial Clearance, 
and Systemic Inflammatory Responses Are Regulated by Cell Type-Specific Functions of TLR4 during Sepsis. J Immunol. 
2013;190(10):5152–60. 

12. Abat JK, Kumar S, Mohanty A. Ethnomedicinal, Phytochemical and Ethnopharmacological Aspects of Four Medicinal Plants of 
Malvaceae Used in Indian Traditional Medicines: A Review. Medicines. 2017;4(4):75. 

13. Badreldin HA, Naser Al W, Gerald B. Phytochemical, pharmacological and toxicological aspects of Hibiscus sabdariffa L.: a 
review. Phyther Res [Internet]. 2005;19(5):369–75. Available from: http://dx.doi.org/10.1002/ptr.1628

14. KAO E-S, HSU J-D, WANG C-J, YANG S-H, CHENG S-Y, LEE H-J.  Polyphenols Extracted from Hibiscus sabdariffa L. Inhibited 
Lipopolysaccharide-Induced Inflammation by Improving Antioxidative Conditions and Regulating Cyclooxygenase -2 Expression 
. Biosci Biotechnol Biochem. 2009;73(2):385–90. 

15. WL L, Hsieh Y, Chou F, Wang C, Cheng M, Tseng T. Hibiscus protocatechuic acid inhibits lipopolysaccharide-induced rat 
hepatic damage. Arch Toxicol. 2003;77(1):42–7. 

16. Zhen J, Villani TS, Guo Y, Qi Y, Chin K, Pan MH, et al. Phytochemistry, antioxidant capacity, total phenolic content and 
anti-inflammatory activity of Hibiscus sabdariffa leaves. Food Chem [Internet]. 2016;190:673–80. Available from: http://dx.doi.
org/10.1016/j.foodchem.2015.06.006



TECHNICAL INFORMATION

Invivo Healthcare, The New Warehouse, Libby’s Drive, Stroud, GL5 1RN 

Please call us on 0333 241 2997, or visit us at invivohealthcare.com

page 4

17. Herranz-López M, Olivares-Vicente M, Encinar JA, Barrajón-Catalán E, Segura-Carretero A, Joven J, et al. Multi-targeted 
molecular effects of Hibiscus sabdariffa polyphenols: An opportunity for a global approach to obesity. Nutrients. 2017;9(8). 

18. Chou ST, Lo HY, Li CC, Cheng LC, Chou PC, Lee YC, et al. Exploring the effect and mechanism of Hibiscus sabdariffa on 
urinary tract infection and experimental renal inflammation. J Ethnopharmacol. 2016;194(October):617–25. 

19. Tamayo C, Richardson MA, Diamond S, Skoda I. The chemistry and biological activity of herbs used in Flor‐EssenceTM herbal 
tonic and Essiac. Phyther Res. 2002;14(1):1–14. 

20. Predes FS, Ruiz ALTG, Carvalho JE, Foglio MA, Dolder H. Antioxidative and in vitro antiproliferative activity of Arctium lappa 
root extracts. BMC Complement Altern Med. 2011;11:1–5. 

21. El-Kott AF, Bin-Meferij MM. Use of Arctium lappa Extract Against Acetaminophen-Induced Hepatotoxicity in Rats. Curr Ther 
Res - Clin Exp [Internet]. 2015;77:73–8. Available from: http://dx.doi.org/10.1016/j.curtheres.2015.05.001

22. Conea S, Mogosan C, Vostinaru O, Toma CC, Cuc Hepcal I, Cazacu I, et al. Polyphenolic Profile, Anti-Inflammatory and 
Antinociceptive Activity of an Extract from Arctium lappa L. Roots. Not Bot Horti Agrobot Cluj-Napoca. 2017;45(1):59. 

23. Duh P. Antioxidant Activity of Burdock (Arctium lappa Linné): Its Scavenging Effect on Free-Radical and Active Oxygen. 
JAOCS. 1998;75(4):455–61. 

24. Ferracane R, Graziani G, Gallo M, Fogliano V, Ritieni A. Metabolic profile of the bioactive compounds of burdock (Arctium 
lappa) seeds, roots and leaves. J Pharm Biomed Anal. 2010;51(2):399–404. 

25. Abed R, Alipoor B, Maghsoumi-Norouzabad L, Mesgari-Abbasi M, Asghari Jafarabadi M, Eftekhar Sadat B.  Effects of Arctium 
lappa L. (Burdock) root tea on inflammatory status and oxidative stress in patients with knee osteoarthritis . Int J Rheum Dis. 
2014;255–61. 

26. Maghsoumi-Norouzabad L, Shishehbor F, Abed R, Zare Javid A, Eftekhar-Sadat B, Alipour B. Effect of Arctium lappa linne 
(Burdock) Root tea consumption on lipid profile and blood pressure in patients with knee osteoarthritis. J Herb Med [Internet]. 
2019;100266. Available from: https://linkinghub.elsevier.com/retrieve/pii/S2210803319300120

27. Shi H, Dong G, Yan F, Zhang H, Li C, Ma Q, et al. Arctigenin Ameliorates Inflammation by Regulating Accumulation and 
Functional Activity of MDSCs in Endotoxin Shock. Inflammation. 2018;41(6):2090–100. 

28. Zhang W zhou, Jiang Z kui, He B xia, Liu X ben. Arctigenin Protects against Lipopolysaccharide-Induced Pulmonary Oxidative 
Stress and Inflammation in a Mouse Model via Suppression of MAPK, HO-1, and iNOS Signaling. Inflammation. 2015;38(4):1406–14. 

29. Karkos PD, Leong SC, Karkos CD, Sivaji N, Assimakopoulos DA. Spirulina in clinical practice: Evidence-based human 
applications. Evidence-based Complement Altern Med. 2011;2011:4–7. 

30. Neyrinck AM, Taminiau B, Walgrave H, Daube G, Cani PD, Bindels LB, et al. Spirulina protects against hepatic inflammation in 
aging: An effect related to the modulation of the gut microbiota? Nutrients. 2017;9(6). 

31. Finamore A, Palmery M, Bensehaila S, Peluso I. Antioxidant, Immunomodulating, and Microbial-Modulating Activities of the 
Sustainable and Ecofriendly Spirulina. Oxid Med Cell Longev. 2017;2017. 

32. Pham TX, Lee Y, Bae M, Hu S, Kang H, Kim M-B, et al. Spirulina supplementation in a mouse model of diet-induced liver 
fibrosis reduced the pro-inflammatory response of splenocytes. Br J Nutr. 2019;1–8. 

33. Patil J, Matte A, Nissbrandt H, Mallard C, Sandberg M. Sustained effects of neonatal systemic lipopolysaccharide on IL-1β and 
Nrf2 in adult rat substantia nigra are partly normalized by a spirulina -enriched diet. Neuroimmunomodulation. 2017;23(4):250–9. 

34. Patil J, Matte A, Mallard C, Sandberg M. Spirulina diet to lactating mothers protects the antioxidant system and reduces 
inflammation in post-natal brain after systemic inflammation. Nutr Neurosci. 2018;21(1):59–69. 

35. Sibi G, Rabina S. Inhibition of Pro-inflammatory Mediators and Cytokines by Chlorella Vulgaris Extracts. Pharmacognosy Res 
[Internet]. 2016 [cited 2019 Apr 17];8(2):118–22. Available from: http://www.ncbi.nlm.nih.gov/pubmed/27034602

36. Cherng J, Liu C, Shen C, Lin H, Shih F. Beneficial effects of Chlorella-11 peptide on blocking LPS-induced macrophage 
activation and alleviating thermal injury-induced inflammation in rats. Int J Immunopathol Pharmacol [Internet]. 2009;23(3):811–
20. Available from: http://europepmc.org/abstract/MED/20943052/reload=0%5Cnhttp://europepmc.org/abstract/
MED/20943052/reload=0;jsessionid=ibxCfWOtr2vIlo0W6GJu.10%5Cnhttp://www.ncbi.nlm.nih.gov/pubmed/20943052

37. Bijak M. Silybin, a Major Bioactive Component of Milk Thistle (Silybum marianum L. Gaernt.)—Chemistry, Bioavailability, and 
Metabolism. Molecules. 2017;22(11):1–11. 



TECHNICAL INFORMATION

Invivo Healthcare, The New Warehouse, Libby’s Drive, Stroud, GL5 1RN 

Please call us on 0333 241 2997, or visit us at invivohealthcare.com

page 5

38. Abenavoli L, Capasso R, Milic N, Capasso F. Milk Thistle in Liver Disease : Past, Present , Future. Phyther Res. 
2011;1432(April):1423–32. 

39. Salem M Ben, Affes H, Ksouda K, Dhouibi R, Sahnoun Z, Hammami S, et al. Pharmacological Studies of Artichoke Leaf Extract 
and Their Health Benefits. Plant Foods Hum Nutr. 2015;70(4):441–53. 

40. Salekzamani S, Ebrahimi-Mameghani M, Rezazadeh K. The antioxidant activity of artichoke (Cynara scolymus): A systematic 
review and meta-analysis of animal studies. Phyther Res. 2019;33(1):55–71. 

41. González-Castejón M, Visioli F, Rodriguez-Casado A. Diverse biological activities of dandelion. Nutr Rev. 2012;70(9):534–47. 

42. Wirngo FE, Lambert MN, Jeppesen PB. The physiological effects of dandelion (Taraxacum officinale) in type 2 diabetes. Rev 
Diabet Stud. 2016;13(2–3):113–31. 

43. Rayman MP. Selenium and human health. Lancet [Internet]. 2012;379(9822):1256–68. Available from: http://dx.doi.org/10.1016/
S0140-6736(11)61452-9


