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Diseases mediated by antibodies may be secondary to viral [1-
3], bacterial [4-6] and parasitic infestations [7-9]. The formation 
of antibodies, and therefore also of autoantibodies, occur in 
B-lymphocytes [10-12] whose activity is modulated by the 
lymphocytes T helper [13-15] and according the composition of 
the gut micro flora [16-18]. In lasting years, many articles have 
clarified the importance of the micro biome and how it may be a 
possible biological signature for some diseases [19-21].

The perspective of our group is that infestations of protozoans 
like the giardia exhibit a clinical impact much greater than that 
actually is recognized. It infect mammalians, reptiles and birds 
[22-24] and may have importance for etiology to several - if not 
all - rheumatologic diseases, once much frequently, these different 
diseases share not only some symptoms, but also eventually, the 
same immunological markers [25-27].

Giardiasis, one of the more common protozoa infecting humans, 
is a neglected and underdiagnosed condition [28,29] perhaps 
because it may be asymptomatic or because the gut dysfunctions, 
when present, can be confounded with any other gut clinical 
conditions [30-32]. The prevalence of giardia in a region is 
inversely proportional to the basic sanitary treatment of the water 
and sewers, so that even after adequate treatment with vermifuge, 
many times the reinfection is almost unavoidable [33-35]; the 
transmission in humans occurs by fecal oral transmission via 

consume of infected water, contaminated baths, recreational 
water exposure or through the sexual contact. Moreover, added 
to the fact that the symptomatology can substantially be affected 
by the amount of fiber and fat in diet [36-38], giardia may not 
be easily detected in feces, sometimes needing of enzymatic 
immune assays for more accuracy [39-41]. Adding, despite in 
Europe and developed countries giardiasis be sometimes classified 
like a diarrhea of voyagers, 50% of the cases are domestically 
acquired [42,43] so that giardia can be a powerful hidden enemy 
interfering substantially on the immunity against virus of hosts low 
symptomatic. This conjecture is corroborated by the fact that the 
mucosa associated invariant T cells, MAIT cells, are great secretors 
of the IL-17A. The IL-17A is a pleiotropic pro-inflammatory anti-
microbial cytokine responsible by increases of IgA into the lumen 
small gut and essential for the immunological response against 
viruses, and protozoan like leishmaniosis and giardiasis [44-46].

Therefore, the chronic giardia infection - through IL-17A 
increasing - could interfere or be the cause, or to get worse, the 
clinical evolution of diseases like: fibromyalgia [47] psoriasis 
[48], epidermolysis bullous [49], systemic lupus [50], rheumatoid 
arthritis [51] and even Parkinson disease [52,53]. The idea here 
exposed is basically anchored in the fact that IL-17A, which 
help to the body to efficiently overcome gut parasitic infections, 
also it is accepted and recognized such linked to several, if not 
all, autoimmune diseases. It is possible that epidemic viruses also 
could be strongly influenced by silent infections of protozoans 
once a specific ratio Tc-17 / Th-17 cells is key for adequate immune 
response in viral inflammations [54]. West Nile virus, adenovirus 
and on vaccinia virus infection, IL-17 plays a positive role in 
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antiviral immune responses. However, in the case of Theiler's 
murine encephalomyelitis virus, Coxsackie virus, dengue virus, 
HBV, HCV and gamma herpes virus infection, IL-17 can promote 
and exacerbate virus-induced illnesses. In addition, during 
influenza virus, HSV, RSV, SIV and HIV infection, IL-17 can play 
both protective and pathogenic roles. Several agents that can down 
regulate IL-17 activities can effectively suppress certain types of 
viral infections and limit tissue pathology. IL-17A administration, 
for example, alleviate lung inflammation of bronchiolitis in 
animal model [54]. Therefore, the employment of chloroquine or 
hydroxychloroquine could be effective for seriously ill cases of 
covid-19, not only by direct activity against virus [55], but also 
by killing hidden protozoans [56-58], which could interfere with 
IL-17A levels.

Despite all enthusiasm that we try to instill, in Luca’s family as in 
Miss Gaga, patients with bullous epidermolysis and rheumatoid 
arthritis respectively, we must warn that the thoughts above exposed 
are elusive and speculative, needing obviously, of experimentation 
scientific. Therefore, diary administration of fibers and probiotics 
(oat) [59] added to, usually neglected, annual prophylactic 
treatment of wide spectrum of possible parasites - necessarily 
covering giardia, amoeba and worms - can be an interesting 
approach, not only for rheumatoid patients, but for everyone those 
who live in endemic areas, even in the face of negative stool tests. 
Finally, we remember that the difficulty on eradicate worms and 
protozoan are not linked to resistance mechanisms, but linked to 
reinfection. This letter obviously have not the pretension of to cure 
diseases, but only to offer a new and revolutionary perspective of a 
topic that actually imposes himself by the relevance.

References
1. Barzilai O, Ram M, Shoenfeld Y. Viral infection can induce the 

production of autoantibodies. Current opinion in rheumatology. 
2007; 19: 636-643.

2. McClain MT, Poole BD, Bruner BF, et al. An altered immune 
response to Epstein‐Barr nuclear antigen 1 in pediatric systemic 
lupus erythematosus. Arthritis & Rheumatism Official Journal 
of the American College of Rheumatology. 2006; 54: 360-368.

3. Molina V, Shoenfeld Y. Infection vaccines and other 
environmental triggers of autoimmunity. Autoimmunity. 2005; 
38: 235-245.

4. Tomkovich S, Jobin C. Microbiota and host immune responses 
a love–hate relationship. Immunology. 2016; 147: 1-10.

5. Grigg JB, Sonnenberg GF. Host-microbiota interactions shape 
local and systemic inflammatory diseases. The Journal of 
Immunology. 2017; 198: 564-571.

6. Zhang P, Minardi LM, Kuenstner JT, et al. Anti-microbial 
antibodies, host immunity, and autoimmune disease. Frontiers 
in Medicine. 2018; 5: 153.

7. Zandman ZG, Shoenfeld Y. Parasitic infection and autoimmunity. 
Lupus. 2009; 18: 1144-1148.

8. Pit D, Polderman A, Baeta S, et al. Parasite-specific antibody 
and cellular immune responses in humans infected with Necator 
americanus and Oesophagostomum bifurcum. Parasitology 
research. 2001; 87: 722-729.

9. Inchley CJ. Antigens and antibodies in parasitic infections. 
Journal of Biological Education.1984; 18: 110-114.

10. Giltiay NV, Chappell CP, Clark EA. B-cell selection and the 
development of autoantibodies. Arthritis research & therapy. 
2012; 14: S1.

11. Hoffman W, Lakkis FG, Chalasani G. B cells, antibodies, and 
more. Clinical Journal of the American Society of Nephrology. 
2016; 11: 137-154.

12. Hampe CS. B cells in autoimmune diseases. Scientifica. 2012; 
215-308.

13. Alberts B, Johnson A, Lewis J, et al. Helper T cells and 
lymphocyte activation. In Molecular Biology of the Cell. 4th 
edition. Garland Science. 2002.

14. Smith KM, Pottage L, Thomas ER, et al. Th1 and Th2 
CD4+ T cells provide help for B cell clonal expansion and 
antibody synthesis in a similar manner in vivo. The Journal of 
Immunology. 2000; 165: 3136-3144.

15. Bürgler S. Malignant Interaction between B Cells and T 
Helper Cells. Lymphocyte Updates Cancer, Autoimmunity and 
Infection. 2017; 79.

16. Lee N, Kim WU. Microbiota in T-cell homeostasis and 
inflammatory diseases. Experimental & molecular medicine. 
2017; 49: e340.

17. Chen B, Sun L, Zhang X. Integration of microbiome and 
epigenome to decipher the pathogenesis of autoimmune 
diseases. Journal of autoimmunity. 2017; 83: 31-42.

18. De Luca F, Shoenfeld Y. The microbiome in autoimmune 
diseases. Clinical & Experimental Immunology. 2019; 195: 74-
85.

19. Oliveira LV, Leite AZ, Higuchi BS, et al. Intestinal dysbiosis and 
probiotic applications in autoimmune diseases. Immunology. 
2017; 152: 1-12.

20. Zhao Q, Elson CO. Adaptive immune education by gut 
microbiota antigens. Immunology. 2018; 154: 28-37.

21. Palm NW, de Zoete MR, Flavell RA. Immune–microbiota 
interactions in health and disease. Clinical immunology. 2015; 
159: 122-127.

22. Appelbee AJ, Thompson RA, Olson ME. Giardia and 
Cryptosporidium in mammalian wildlife–current status and 
future needs. Trends in parasitology. 2005; 21: 370-376.

23. Fernandes CA, Grespan A, Knöbl T. Pesquisa de cistos de 
Giardia spp. em fezes de psitacídeos cativos. Atas de Saúde 
Ambiental-ASA. 2015; 2: 25-32.

24. Reboredo FA, Ares ME, Galán P, et al. Detection of zoonotic 
and livestock-specific assemblages of Giardia duodenalis in 
free-living wild lizards. Revista Brasileira de Parasitologia 
Veterinária. 2017; 26: 395-399.

25. Robazzi TC, Adan LF. Autoimmune thyroid disease in patients 
with rheumatic diseases. Rev Bras Reumatol. 2012; 52: 417-
430.

26. Lockshin MD, Levine AB, Erkan, D. Patients with overlap 
autoimmune disease differ from those with pure disease. Lupus 
science & medicine. 2015; 2: e000084.

27. Ferrari SM, Elia G, Virili C, et al. Systemic lupus erythematosus 
and thyroid autoimmunity. Frontiers in endocrinology. 2017; 8: 
138.

28. Currie SL, Stephenson N, Palmer AS, et al. Under-reporting 



Volume 2 | Issue 1 | 3 of 3Chem Pharm Res, 2020

© 2020 José Artur Medina, et al. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License

giardiasis time to consider the public health implications. 
Epidemiology & Infection. 2017; 145: 3007-3011.

29. Uchôa DM, Sudré AP, Macieira DB, et al. The influence of 
serial fecal sampling on the diagnosis of giardiasis in humans, 
dogs, and cats. Revista do Instituto de Medicina Tropical de São 
Paulo. 2017; 59: e61.

30. Nikolić A, Klun I, Bobić B, et al. Human giardiasis in Serbia 
asymptomatic vs symptomatic infection. Parasite journal de la 
Société Française de Parasitologie. 2011; 18: 197.

31. Ish-Horowicz MI, Korman SH, Shapiro ME, et al. Asymptomatic 
giardiasis in children. The Pediatric infectious disease journal. 
1989; 8: 773-779.

32. Addiss DG, Juranek DD, Spencer HC. Treatment of children 
with asymptomatic and nondiarrheal Giardia infection. The 
Pediatric infectious disease journal. 1991; 10: 843-845.

33. Lima AD, Kaiser J, Catisti R. High occurrence of giardiasis in 
children living on a'landless farm workers' settlement in Araras, 
São Paulo, Brazil. Revista do Instituto de Medicina Tropical de 
São Paulo. 2013; 55: 185-188.

34. Barreto ML, Genser B, Strina A, et al. Impact of a citywide 
sanitation program in Northeast Brazil on intestinal parasites 
infection in young children. Environmental health perspectives. 
2010; 118: 1637-1642.

35. Barreto ML, Genser B, Strina A, et al. Effect of city-wide 
sanitation programme on reduction in rate of childhood 
diarrhoea in northeast Brazil assessment by two cohort studies. 
The Lancet. 2007; 370: 1622-1628.

36. Allain T, de Lamache DD, Motta JP, et al. Effects of Western 
Diet on Giardiasis A Role for Fatty Acids and Gut Microbiota in 
the Persistence and Severity of Giardia Infections. The FASEB 
Journal. 2019; 33: 38-39.

37. Leitch GJ, Visvesvara GS, Wahlquist SP, et al. Dietary fiber and 
giardiasis dietary fiber reduces rate of intestinal infection by 
Giardia lamblia in the gerbil. The American journal of tropical 
medicine and hygiene. 1989; 41: 512-520.

38. Ventura LA, Oliveira RD, Gomes MA, et al. Effect of probiotics 
on giardiasis. Where are we? Brazilian Journal of Pharmaceutical 
Sciences. 2018; 54.

39. Aldeen WE, Hale D, Robison AJ, et al. Evaluation of a 
commercially available ELISA assay for detection of Giardia 
lamblia in fecal specimens. Diagnostic microbiology and 
infectious disease. 1995; 21: 77-79.

40. Danciger M, Lopez M. Numbers of Giardia in the feces of 
infected children. The American journal of tropical medicine 
and hygiene. 1975; 24: 237-242.

41. Mank TG, Zaat OM, Deelder AM, et al. Sensitivity of microscopy 
versus enzyme immunoassay in the laboratory diagnosis of 
giardiasis. European Journal of Clinical Microbiology and 
Infectious Diseases. 1997; 16: 615-619.

42. Leder K. Advising travelers about management of travelers 
diarrhea. Australian Family Physician. 2015; 44: 34-37.

43. Espelage W, an der Heiden M, Stark K, et al. Characteristics 
and risk factors for symptomatic Giardia lamblia infections in 
Germany. BMC public health. 2010; 10: 41.

44. Paerewijck O, Maertens B, Gagnaire A, et al. Delayed 
development of the protective IL-17A response following a 
Giardia muris infection in neonatal mice. Scientific reports. 
2019; 9: 1-7.

45. Dann SM, Manthey CF, Le C, et al. IL-17A promotes protective 
IgA responses and expression of other potential effectors against 
the lumen-dwelling enteric parasite Giardia. Experimental 
parasitology. 2015; 156: 68-78.

46. Singer SM. Control of giardiasis by interleukin-17 in humans 
and mice-are the questions all answered. Clin Vaccine Immunol. 
2016; 23: 2-5.

47. Pernambuco AP, Schetino LP, Alvim CC, et al. Increased levels 
of IL-17A in patients with fibromyalgia. Clin Exp Rheumatol. 
2013; 31: S60-S63.

48. Brembilla NC, Senra L, Boehncke WH. The IL-17 family 
of cytokines in psoriasis IL-17A and beyond. Frontiers in 
immunology. 2018; 1682.

49. Wannick M, Yu X, Iwakura Y, et al. The role of IL-17A in 
the pathogenesis of Epidermolysis bullosa acquisita P061. 
Experimental Dermatology. 2014; 23.

50. Raymond W, Ostli-Eilertsen G, Griffiths S, et al. IL-17A levels 
in systemic lupus erythematosus associated with inflammatory 
markers and lower rates of malignancy and heart damage: 
Evidence for a dual role. European journal of rheumatology. 
2017; 4: 29.

51. Robert M, Miossec P. IL-17 in rheumatoid arthritis and precision 
medicine from synovitis expression to circulating bioactive 
levels. Frontiers in medicine. 2019; 364.

52. Liu Z, Qiu AW, Huang Y, et al. IL-17A exacerbates 
neuroinflammation and neurodegeneration by activating 
microglia in rodent models of Parkinson's disease. Brain, 
behavior, and immunity. 2019; 630-645.

53. Storelli E, Cassina N, Rasini E, et al. Do Th17 Lymphocytes and 
IL-17 contribute to Parkinson's disease. A systematic review of 
available evidence. Frontiers in neurology. 2019; 13.

54. Ma WT, Yao XT, Peng Q, et al. The protective and pathogenic 
roles of IL-17 in viral infections: friend or foe. Open biology. 
2019; 9: 190109.

55. Keyaerts E, Li S, Vijgen L, et al. Antiviral activity of chloroquine 
against human coronavirus OC43 infection in newborn mice. 
Antimicrobial agents and chemotherapy. 2009; 53: 3416-3421.

56. Kurban S, Rozenbojm J, Rozenbojm P. Treatment of giardiasis 
with hydroxychloroquine Win. 1.258-2. Revista do Hospital das 
Clinicas. 1961; 233-240.

57. Farthing JG. Giardia comes of age progress in epidemiology 
immunology and chemotherapy. J Antimicrob Chemother. 
1992; 30: 563-566.

58. Escobedo A, Almirall P, Cimerman S, et al. Chloroquine an old 
drug with new perspective against giardiasis. Recent patents on 
anti-infective drug discovery. 2015; 10: 134-141.

59. Angelov A, Gotcheva V, Kuncheva R, et al. Development of 
a new oat-based probiotic drink. International journal of food 
microbiology. 2006; 112: 75-80.


