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  מהפכת המיקרוביום
  

  מראי מקום
  מבוא

1. at least seventy million of you: Anne F. Peery et al., “Burden of Gastrointestinal Disease in 
the United States: 2012 Update,” Gastroenterology 143, no. 5 (November 2012): 1179-
1187.e3, https://doi.org/10.1053/j.gastro.2012.08.002. 

2. scientifically proven to actually reverse heart disease: Dean Ornish et al., “Intensive 
Lifestyle Changes for Reversal of Coronary Heart Disease,” JAMA 280, no. 23 (December 16, 
1998): 2001–7, https://doi.org/10.1001/jama.280.23.2001. 

3. shown to lengthen telomeres: Dean Ornish et al., “Effect of Comprehensive Lifestyle 
Changes on Telomerase Activity and Telomere Length in Men with Biopsy-Proven Low-Risk 
Prostate Cancer: 5-Year Follow-up of a Descriptive Pilot Study,” The Lancet. Oncology 14, no. 
11 (October 2013): 1112–20, https://doi.org/10.1016/S1470-2045(13)70366-8. 

4. forty third in the world in life expectancy: “The World Factbook — Central Intelligence 
Agency,” accessed July 31, 2019, https://www.cia.gov/library/publications/the-world-
factbook/rankorder/2102rank.html. 

 

כלל אנושי אינו נובריאות של המנוע: 1פרק   

1. At that time sixty percent of gut microbes: Ming-Wun Wong et al., “Impact of Vegan Diets 
on Gut Microbiota: An Update on the Clinical Implications,” Tzu-Chi Medical Journal 30, no. 4 
(2018): 200–203, https://doi.org/10.4103/tcmj.tcmj_21_18. 

2. Very quickly, we identified 15,000 species: Daniel N. Frank et al., “Molecular-Phylogenetic 
Characterization of Microbial Community Imbalances in Human Inflammatory Bowel Diseases,” 
Proceedings of the National Academy of Sciences of the United States of America 104, no. 34 
(August 21, 2007): 13780–85, https://doi.org/10.1073/pnas.0706625104. 

3. 12,900 papers on the topic: Patrice D. Cani, “Human Gut Microbiome: Hopes, Threats and 
Promises,” Gut 67, no. 9 (September 1, 2018): 1716–25, https://doi.org/10.1136/gutjnl-2018-
316723. 

4. It takes an average of seventeen years: Zoë Slote Morris, Steven Wooding, and Jonathan 
Grant, “The Answer Is 17 Years, What Is the Question: Understanding Time Lags in 
Translational Research,” Journal of the Royal Society of Medicine 104, no. 12 (December 
2011): 510–20, https://doi.org/10.1258/jrsm.2011.110180. 

5. sixty million Americans are chronically infected: Monica E. Parise, Peter J. Hotez, and 
Laurence Slutsker, “Neglected Parasitic Infections in the United States: Needs and 
Opportunities,” The American Journal of Tropical Medicine and Hygiene 90, no. 5 (May 7, 
2014): 783–85, https://doi.org/10.4269/ajtmh.13-0727. 

6. In this case, we carry thirty-nine trillion: Ron Sender, Shai Fuchs, and Ron Milo, “Are We 
Really Vastly Outnumbered? Revisiting the Ratio of Bacterial to Host Cells in Humans,” Cell 
164, no. 3 (January 28, 2016): 337–40, https://doi.org/10.1016/j.cell.2016.01.013. 

7. That number clearly outpaces: Sender, Fuchs, and Milo. 
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8. Diversity of species is critically important: Francisco Guarner and Juan-R. Malagelada, 
“Gut Flora in Health and Disease,” Lancet (London, England) 361, no. 9356 (February 8, 2003): 
512–19, https://doi.org/10.1016/S0140-6736(03)12489-0; Cynthia L. Sears, “A Dynamic 
Partnership: Celebrating Our Gut Flora,” Anaerobe 11, no. 5 (October 2005): 247–51, 
https://doi.org/10.1016/j.anaerobe.2005.05.001. 

9. alter the evolution of 50 generations of microbes: T. D. Luckey, “Introduction to Intestinal 
Microecology,” The American Journal of Clinical Nutrition 25, no. 12 (December 1972): 1292–
94, https://doi.org/10.1093/ajcn/25.12.1292. 

10. We call the health promoting compounds: Katerina Tsilingiri and Maria Rescigno, 
“Postbiotics: What Else?,” Beneficial Microbes 4 (December 27, 2012): 69–75, 
https://doi.org/10.3920/BM2012.0046. 

11. The healthier the gut, the better the chance: Sophie Viaud et al., “The Intestinal Microbiota 
Modulates the Anticancer Immune Effects of Cyclophosphamide,” Science (New York, N.Y.) 
342, no. 6161 (November 22, 2013): 971–76, https://doi.org/10.1126/science.1240537. 

12. They work as teams: Liping Zhao et al., “Gut Bacteria Selectively Promoted by Dietary Fibers 
Alleviate Type 2 Diabetes,” Science (New York, N.Y.) 359, no. 6380 (09 2018): 1151–56, 
https://doi.org/10.1126/science.aao5774. 

13. Bacterial endotoxin is produced by: Steven M. Opal, “Endotoxins and Other Sepsis 
Triggers,” Contributions to Nephrology 167 (2010): 14–24, https://doi.org/10.1159/000315915. 

14. Bacterial endotoxemia has been linked to: A. P. Moran, M. M. Prendergast, and B. J. 
Appelmelk, “Molecular Mimicry of Host Structures by Bacterial Lipopolysaccharides and Its 
Contribution to Disease,” FEMS Immunology and Medical Microbiology 16, no. 2 (December 1, 
1996): 105–15, https://doi.org/10.1111/j.1574-695X.1996.tb00127.x; Emily M. L. Chastain and 
Stephen D. Miller, “Molecular Mimicry as an Inducing Trigger for CNS Autoimmune 
Demyelinating Disease,” Immunological Reviews 245, no. 1 (January 2012): 227–38, 
https://doi.org/10.1111/j.1600-065X.2011.01076.x; J. M. Moreno-Navarrete et al., “Circulating 
Lipopolysaccharide-Binding Protein (LBP) as a Marker of Obesity-Related Insulin Resistance,” 
International Journal of Obesity (2005) 36, no. 11 (November 2012): 1442–49, 
https://doi.org/10.1038/ijo.2011.256; Philipp M. Lepper et al., “Association of 
LipopolysaccharideBinding Protein and Coronary Artery Disease in Men,” Journal of the 
American College of Cardiology 50, no. 1 (July 3, 2007): 25–31, 
https://doi.org/10.1016/j.jacc.2007.02.070; Armando Guerra Ruiz et al., “Lipopolysaccharide-
Binding Protein Plasma Levels and Liver TNF-Alpha Gene Expression in Obese Patients: 
Evidence for the Potential Role of Endotoxin in the Pathogenesis of Non-Alcoholic 
Steatohepatitis,” Obesity Surgery 17, no. 10 (October 2007): 1374–80, 
https://doi.org/10.1007/s11695-007-9243-7; Patrice D. Cani et al., “Metabolic Endotoxemia 
Initiates Obesity and Insulin Resistance,” Diabetes 56, no. 7 (July 1, 2007): 1761–72, 
https://doi.org/10.2337/db06-1491; Bambos M. Charalambous et al., “Role of Bacterial 
Endotoxin in Chronic Heart Failure: The Gut of the Matter,” Shock (Augusta, Ga.) 28, no. 1 
(July 2007): 15–23, https://doi.org/10.1097/shk.0b013e318033ebc5; Xinhua Zhan, Boryana 
Stamova, and Frank R. Sharp, “Lipopolysaccharide Associates with Amyloid Plaques, Neurons 
and Oligodendrocytes in Alzheimer’s Disease Brain: A Review,” Frontiers in Aging 
Neuroscience 10 (2018): 42, https://doi.org/10.3389/fnagi.2018.00042; Zeyu Huang and 
Virginia Byers Kraus, “Does Lipopolysaccharide-Mediated Inflammation Have a Role in OA?,” 
Nature Reviews. Rheumatology 12, no. 2 (February 2016): 123–29, 
https://doi.org/10.1038/nrrheum.2015.158. 
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15. even in those who are healthy: Luis Furuya-Kanamori et al., “Asymptomatic Clostridium 
Difficile Colonization: Epidemiology and Clinical Implications,” BMC Infectious Diseases 15 
(November 14, 2015), https://doi.org/10.1186/s12879-015-1258-4. 

16. We also were seeing C. Diff pop up: Ciarán P. Kelly and J. Thomas LaMont, “Clostridium 
Difficile--More Difficult than Ever,” The New England Journal of Medicine 359, no. 18 (October 
30, 2008): 1932–40, https://doi.org/10.1056/NEJMra0707500; J. Freeman et al., “The Changing 
Epidemiology of Clostridium Difficile Infections,” Clinical Microbiology Reviews 23, no. 3 (July 
2010): 529–49, https://doi.org/10.1128/CMR.00082-09. 

17. Sixty percent of the weight of your stool: A. M. Stephen and J. H. Cummings, “The Microbial 
Contribution to Human Faecal Mass,” Journal of Medical Microbiology 13, no. 1 (February 
1980): 45–56, https://doi.org/10.1099/00222615-13-1-45. 

18. In 1989 Strachan proposed the “Hygiene Hypothesis”: D. P. Strachan, “Hay Fever, 
Hygiene, and Household Size.,” British Medical Journal 299, no. 6710 (November 18, 1989): 
1259–60, https://doi.org/10.1136/bmj.299.6710.1259. 

19. As I mentioned, a full seventy percent: G. Vighi et al., “Allergy and the Gastrointestinal 
System,” Clinical and Experimental Immunology 153 Suppl 1 (September 2008): 3–6, 
https://doi.org/10.1111/j.1365-2249.2008.03713.x. 

20. the microbiota help foster proper development of immune cells: Vanessa K. Ridaura et al., 
“Cultured Gut Microbiota from Twins Discordant for Obesity Modulate Adiposity and Metabolic 
Phenotypes in Mice,” Science (New York, N.Y.) 341, no. 6150 (September 6, 2013), 
https://doi.org/10.1126/science.1241214. 

21. the incidence of asthma increased at least tenfold: R. Beasley et al., “Prevalence and 
Etiology of Asthma,” The Journal of Allergy and Clinical Immunology 105, no. 2 Pt 2 (February 
2000): S466-472, https://doi.org/10.1016/s0091-6749(00)90044-7. 

22. Since the 1950s, the rates of type 1 diabetes: Jean-Francois Bach, “The Effect of Infections 
on Susceptibility to Autoimmune and Allergic Diseases,” The New England Journal of Medicine 
347, no. 12 (September 19, 2002): 911–20, https://doi.org/10.1056/NEJMra020100. 

23. For example, the number of new cases of type 1 diabetes: International Diabetes 
Federation (2015) IDF Diabetes Atlas, 7th Ed, www.diabetesatlas.org/across-the-globe.html 

24. Croatia, for example, has seen an increase in Crohn’s disease: Payam Behzadi, Elham 
Behzadi, and Reza Ranjbar, “The Incidence and Prevalence of Crohn’s Disease in Global 
Scale,” SOJ Immunology 3, no. 2 (May 13, 2015), https://doi.org/10.15226/soji/3/2/00125; Siew 
C. Ng et al., “Worldwide Incidence and Prevalence of Inflammatory Bowel Disease in the 21st 
Century: A Systematic Review of Population-Based Studies,” Lancet (London, England) 390, 
no. 10114 (23 2018): 2769–78, https://doi.org/10.1016/S0140-6736(17)32448-0. 

25. Well, the mice all developed inflamed lungs: Maria Gloria Dominguez-Bello and Martin J. 
Blaser, “Asthma: Undoing Millions of Years of Coevolution in Early Life?,” Science Translational 
Medicine 7, no. 307 (September 30, 2015): 307fs39-307fs39, 
https://doi.org/10.1126/scitranslmed.aad2741. 

26. Her body mass index increased: Neha Alang and Colleen R. Kelly, “Weight Gain after Fecal 
Microbiota Transplantation,” Open Forum Infectious Diseases 2, no. 1 (January 2015): ofv004, 
https://doi.org/10.1093/ofid/ofv004. 

27. Despite the fact that both mice: Gerard Clarke et al., “Minireview: Gut Microbiota: The 
Neglected Endocrine Organ,” Molecular Endocrinology 28, no. 8 (August 1, 2014): 1221–38, 
https://doi.org/10.1210/me.2014-1108. 
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28. As we discussed before, autoimmune type 1 diabetes: Alexandra Paun, Christopher Yau, 
and Jayne S. Danska, “The Influence of the Microbiome on Type 1 Diabetes,” Journal of 
Immunology (Baltimore, Md.: 1950) 198, no. 2 (15 2017): 590–95, 
https://doi.org/10.4049/jimmunol.1601519. 

29. Type 2 diabetes has been linked to: Etan Orgel and Steven D. Mittelman, “The Links 
between Insulin Resistance, Diabetes, and Cancer,” Current Diabetes Reports 13, no. 2 (April 
2013): 213–22, https://doi.org/10.1007/s11892-012-0356-6. 

30. They were 98% accurate: Hideto Sonoda et al., “Colorectal Cancer Screening with Odour 
Material by Canine Scent Detection,” Gut 60, no. 6 (June 2011): 814–19, 
https://doi.org/10.1136/gut.2010.218305. emerging studies are showing that specific bacteria in 
the colon: Keisuke Kosumi et al., “Dysbiosis of the Gut Microbiota and Colorectal Cancer: The 
Key Target of Molecular Pathological Epidemiology,” Journal of Laboratory and Precision 
Medicine 3 (September 2018), https://doi.org/10.21037/jlpm.2018.09.05. 

31. with a number of emerging cancers: Amy M. Sheflin, Alyssa K. Whitney, and Tiffany L. Weir, 
“Cancer-Promoting Effects of Microbial Dysbiosis,” Current Oncology Reports 16, no. 10 
(October 2014): 406, https://doi.org/10.1007/s11912-014-0406-0; Aadra P. Bhatt, Matthew R. 
Redinbo, and Scott J. Bultman, “The Role of the Microbiome in Cancer Development and 
Therapy,” CA: A Cancer Journal for Clinicians 67, no. 4 (08 2017): 326–44, 
https://doi.org/10.3322/caac.21398. 

32. This led to a change in their gut microbiota: Ruud S. Kootte et al., “Improvement of Insulin 
Sensitivity after Lean Donor Feces in Metabolic Syndrome Is Driven by Baseline Intestinal 
Microbiota Composition,” Cell Metabolism 26, no. 4 (October 3, 2017): 611-619.e6, 
https://doi.org/10.1016/j.cmet.2017.09.008. 

33. Using solely an individuals gut microbial profile: David Zeevi et al., “Personalized Nutrition 
by Prediction of Glycemic Responses,” Cell 163, no. 5 (November 19, 2015): 1079–94, 
https://doi.org/10.1016/j.cell.2015.11.001. 

34. It’s a loss of diversity in the gut microbiota: Patrice D. Cani et al., “Involvement of Gut 
Microbiota in the Development of Low-Grade Inflammation and Type 2 Diabetes Associated 
with Obesity,” Gut Microbes 3, no. 4 (August 2012): 279–88, 
https://doi.org/10.4161/gmic.19625. 

35. improved metabolic health and insulin sensitivity: Justin L. Sonnenburg and Fredrik 
Bäckhed, “Diet-Microbiota Interactions as Moderators of Human Metabolism,” Nature 535, no. 
7610 (07 2016): 56–64, https://doi.org/10.1038/nature18846. 

36. Gut microbes secrete the enzyme β-glucuronidase: Claudia S. Plottel and Martin J. Blaser, 
“Microbiome and Malignancy,” Cell Host & Microbe 10, no. 4 (October 20, 2011): 324–35, 
https://doi.org/10.1016/j.chom.2011.10.003. 

37. No surprise, we find damage to the gut: Matthias W. Laschke and Michael D. Menger, “The 
Gut Microbiota: A Puppet Master in the Pathogenesis of Endometriosis?,” American Journal of 
Obstetrics and Gynecology 215, no. 1 (2016): 68.e1-4, 
https://doi.org/10.1016/j.ajog.2016.02.036; James M. Baker, Layla Al-Nakkash, and Melissa M. 
Herbst-Kralovetz, “Estrogen-Gut Microbiome Axis: Physiological and Clinical Implications,” 
Maturitas 103 (September 2017): 45–53, https://doi.org/10.1016/j.maturitas.2017.06.025; 
Robert F. Schwabe and Christian Jobin, “The Microbiome and Cancer,” Nature Reviews. 
Cancer 13, no. 11 (November 2013): 800–812, https://doi.org/10.1038/nrc3610; James J. 
Goedert et al., “Investigation of the Association between the Fecal Microbiota and Breast 
Cancer in Postmenopausal Women: A Population-Based Case-Control Pilot Study,” Journal of 
the National Cancer Institute 107, no. 8 (August 2015), https://doi.org/10.1093/jnci/djv147; 
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Dana Chase et al., “The Vaginal and Gastrointestinal Microbiomes in Gynecologic Cancers: A 
Review of Applications in Etiology, Symptoms and Treatment,” Gynecologic Oncology 138, no. 
1 (July 2015): 190–200, https://doi.org/10.1016/j.ygyno.2015.04.036. 

38. Clostridium scindens is a gut bacteria: Jason M. Ridlon et al., “Clostridium Scindens: A 
Human Gut Microbe with a High Potential to Convert Glucocorticoids into Androgens,” Journal 
of Lipid Research 54, no. 9 (September 2013): 2437–49, https://doi.org/10.1194/jlr.M038869. 

39. A healthy gut microbiome keeps our estrogens and androgens in balance: Yanjie Guo et 
al., “Association between Polycystic Ovary Syndrome and Gut Microbiota,” PLoS ONE 11, no. 
4 (April 19, 2016), https://doi.org/10.1371/journal.pone.0153196; Lisa Lindheim et al., 
“Alterations in Gut Microbiome Composition and Barrier Function Are Associated with 
Reproductive and Metabolic Defects in Women with Polycystic Ovary Syndrome (PCOS): A 
Pilot Study,” PLoS ONE 12, no. 1 (January 3, 2017), 
https://doi.org/10.1371/journal.pone.0168390. 

40. loss of testosterone and sperm production: Kelton Tremellen, “Gut Endotoxin Leading to a 
Decline IN Gonadal Function (GELDING) - a Novel Theory for the Development of Late Onset 
Hypogonadism in Obese Men,” Basic and Clinical Andrology 26 (2016): 7, 
https://doi.org/10.1186/s12610-016-0034-7. 

41. bacteria control the release of guaiacol: Hadar Neuman et al., “Microbial Endocrinology: The 
Interplay between the Microbiota and the Endocrine System,” FEMS Microbiology Reviews 39, 
no. 4 (July 1, 2015): 509–21, https://doi.org/10.1093/femsre/fuu010. 

42. The healthy microbes produce a fragrance: R. J. Dillon, C. T. Vennard, and A. K. Charnley, 
“A Note: Gut Bacteria Produce Components of a Locust Cohesion Pheromone,” Journal of 
Applied Microbiology 92, no. 4 (2002): 759–63; Shirley Raveh et al., “Female Partner 
Preferences Enhance Offspring Ability to Survive an Infection,” BMC Evolutionary Biology 14 
(January 23, 2014): 14, https://doi.org/10.1186/1471-2148-14-14. 

43. Every time we kiss: Remco Kort et al., “Shaping the Oral Microbiota through Intimate Kissing,” 
Microbiome 2, no. 1 (November 17, 2014): 41, https://doi.org/10.1186/2049-2618-2-41. 

44. there are over five hundred million nerves: Emeran A. Mayer, “Gut Feelings: The Emerging 
Biology of Gut-Brain Communication,” Nature Reviews. Neuroscience 12, no. 8 (July 13, 2011): 
453–66, https://doi.org/10.1038/nrn3071. 

45. Gut microbes both produce and respond to: Mark Lyte, “Microbial Endocrinology,” Gut 
Microbes 5, no. 3 (May 1, 2014): 381–89, https://doi.org/10.4161/gmic.28682. 

46. 90% of serotonin and 50% of dopamine: Jessica M. Yano et al., “Indigenous Bacteria from 
the Gut Microbiota Regulate Host Serotonin Biosynthesis,” Cell 161, no. 2 (April 9, 2015): 264–
76, https://doi.org/10.1016/j.cell.2015.02.047; Clarke et al., “Minireview.” 

47. Precursors of serotonin and dopamine: Mark Lyte, “Microbial Endocrinology in the 
Microbiome-Gut-Brain Axis: How Bacterial Production and Utilization of Neurochemicals 
Influence Behavior,” PLoS Pathogens 9, no. 11 (November 14, 2013), 
https://doi.org/10.1371/journal.ppat.1003726; Neuman et al., “Microbial Endocrinology.” 

48. overlap between irritable bowel syndrome (IBS) and depressed mood: Emeran A. Mayer, 
“Irritable Bowel Syndrome,” New England Journal of Medicine 358, no. 16 (April 17, 2008): 
1692–99, https://doi.org/10.1056/NEJMcp0801447. 

49. they produce the same amount of gas: Giles Major et al., “Colon Hypersensitivity to 
Distension, Rather Than Excessive Gas Production, Produces Carbohydrate-Related 
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Symptoms in Individuals With Irritable Bowel Syndrome,” Gastroenterology 152, no. 1 (2017): 
124-133.e2, https://doi.org/10.1053/j.gastro.2016.09.062. 

50. gut microbes control our cravings: Joe Alcock, Carlo C. Maley, and C. Athena Aktipis, “Is 
Eating Behavior Manipulated by the Gastrointestinal Microbiota? Evolutionary Pressures and 
Potential Mechanisms,” BioEssays: News and Reviews in Molecular, Cellular and 
Developmental Biology 36, no. 10 (October 2014): 940–49, 
https://doi.org/10.1002/bies.201400071. 

51. we’ve found that “chocolate desiring” people: Serge Rezzi et al., “Human Metabolic 
Phenotypes Link Directly to Specific Dietary Preferences in Healthy Individuals,” Journal of 
Proteome Research 6, no. 11 (November 2007): 4469–77, https://doi.org/10.1021/pr070431h. 

52. twenty percent of disease is based on genetics: Stephen M. Rappaport, “Genetic Factors 
Are Not the Major Causes of Chronic Diseases,” PloS One 11, no. 4 (2016): e0154387, 
https://doi.org/10.1371/journal.pone.0154387.  

53. 99% of your DNA comes from microbes: Junjie Qin et al., “A Human Gut Microbial Gene 
Catalogue Established by Metagenomic Sequencing,” Nature 464, no. 7285 (March 4, 2010): 
59–65, https://doi.org/10.1038/nature08821. 

54. as much as 90% different: Jairam K. P. Vanamala, Rob Knight, and Timothy D. Spector, “Can 
Your Microbiome Tell You What to Eat?,” Cell Metabolism 22, no. 6 (December 1, 2015): 960–
61, https://doi.org/10.1016/j.cmet.2015.11.009. 

55. Dr. Elena Verdu from McMaster University: Heather J Galipeau and Elena F Verdu, “Gut 
Microbes and Adverse Food Reactions: Focus on Gluten Related Disorders,” Gut Microbes 5, 
no. 5 (October 30, 2014): 594–605, https://doi.org/10.4161/19490976.2014.969635. 

56. We are a superorganism: Baoli Zhu, Xin Wang, and Lanjuan Li, “Human Gut Microbiome: The 
Second Genome of Human Body,” Protein & Cell 1, no. 8 (August 2010): 718–25, 
https://doi.org/10.1007/s13238-010-0093-z. 

 

תרופות מדי יותר, תזונה מדי פחות, מזון מדי יותר: 21- ה במאה החיים: 2פרק   

1. More than seventy two percent of Americans are overweight: 
https://www.cdc.gov/nchs/fastats/obesity-overweight.htm 

2. life expectancy just dropped for the third year in a row: 
https://www.cdc.gov/nchs/data/hus/2017/fig20.pdf , accessed October 26, 2019 

3. And now sixty percent of Americans: Elizabeth D. Kantor et al., “Trends in Prescription Drug 
Use Among Adults in the United States From 1999-2012,” JAMA 314, no. 17 (November 3, 
2015): 1818–31, https://doi.org/10.1001/jama.2015.13766. 

4. Consider that in 2014 alone: According to U.S. government data cited by Consumer Reports: 
https://www.consumerreports.org/prescription-drugs/too-many-meds-americas-love-affair-with-
prescription-medication/, accessed October 26, 2019 

5. In order, they are: heart disease: https://www.cdc.gov/nchs/data/hus/2017/019.pdf , 
accessed October 26, 2019 

6. Big Pharma runs the studies: https://www.cdc.gov/antibiotic-use/community/programs-
measurement/state-local-activities/outpatient-antibioticprescriptions-US-2015.html , accessed 
October 26, 2019; https://clincalc.com/DrugStats/EPC/ProtonPumpInhibitor, accessed October 
26, 2019; Charles Argoff, “NSAIDs or Opioids, Damned If You Do, Damned If You Don’t?: 
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Evidence-Based Selections to Optimize Therapeutic Goals and Minimize Harms,” Pain 
Medicine 14, no. S1 (2013): S40–42, https://doi.org/10.1111/pme.12289. 

7. In the late nineteenth century the average life expectancy: 
https://www.cdc.gov/nchs/data/hus/2017/015.pdf , accessed October 26, 2019 

8. Infectious diseases such as smallpox: David S. Jones, Scott H. Podolsky, and Jeremy A. 
Greene, “The Burden of Disease and the Changing Task of Medicine,” The New England 
Journal of Medicine 366, no. 25 (June 21, 2012): 2333–38, 
https://doi.org/10.1056/NEJMp1113569. 

9. “close the books on infectious diseases.”: “Antibiotics 1928 - 2000,” accessed October 26, 
2019, http://www.abc.net.au/science/slab/antibiotics/history.htm. 

10. The number of food additives skyrockets: “Why The FDA Has Never Looked At Some Of 
The Additives In Our Food,” NPR.org, accessed October 26, 2019, 
https://www.npr.org/sections/thesalt/2015/04/14/399591292/why-the-fda-isclueless-about-
some-of-the-additives-in-our-food. 

11. Today more than eighty percent of all genetically modified crops: Stephen O. Duke 
Stephen B. Powles, “Glyphosate-Resistant Crops and Weeds: Now and in the Future,” January 
21, 2010, http://agbioforum.org/v12n34/v12n34a10-duke.htm. 

12. This is a boon for genetically engineered farming: Jane E. Brody, “Are G.M.O. Foods 
Safe?,” The New York Times, April 23, 2018, sec. Well, 
https://www.nytimes.com/2018/04/23/well/eat/are-gmo-foods-safe.html. 

13. Meanwhile, the use of toxic herbicides: “Glyphosate Is Spreading Like a Cancer Across the 
U.S.,” EWG, accessed October 26, 2019, https://www.ewg.org/agmag/2015/04/glyphosate-
spreading-cancer-across-us. 

14. forty one percent increase in non-Hodgkins lymphoma: Luoping Zhang et al., “Exposure to 
Glyphosate-Based Herbicides and Risk for Non-Hodgkin Lymphoma: A Meta-Analysis and 
Supporting Evidence,” Mutation Research 781 (September 2019): 186–206, 
https://doi.org/10.1016/j.mrrev.2019.02.001. 

15. organic foods were less likely to develop non-Hodgkin lymphoma: Julia Baudry et al., 
“Association of Frequency of Organic Food Consumption With Cancer Risk,” JAMA Internal 
Medicine 178, no. 12 (December 2018): 1597–1606, 
https://doi.org/10.1001/jamainternmed.2018.4357. 

16. type 2 diabetes is actually a protective mechanism: W. P. Newman and R. G. Brodows, 
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Triglyceride and Acylated Ghrelin. A Randomized Controlled Cross-over Trial,” Food Research 
International (Ottawa, Ont.) 92 (2017): 40–47, https://doi.org/10.1016/j.foodres.2016.12.019. 
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Prebiotics and Synbiotics Effects on Glycaemia, Insulin Concentrations and Lipid Parameters in 
Adult Patients with Overweight or Obesity”; Vulevic et al., “A Mixture of Trans-
Galactooligosaccharides Reduces Markers of Metabolic Syndrome and Modulates the Fecal 
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10. Improved satiety with an increase in: Nathalie M. Delzenne et al., “Impact of Inulin and 
Oligofructose on Gastrointestinal Peptides,” The British Journal of Nutrition 93 Suppl 1 (April 
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Science and Nutrition 51, no. 5 (May 2011): 394–409, 
https://doi.org/10.1080/10408391003628955. 



  
  מראי מקוםI מהפכת המיקרוביום

35

14. Each of these supplements is a natural prebiotic: Johnson W. McRorie, “Evidence-Based 
Approach to Fiber Supplements and Clinically Meaningful Health Benefits, Part 1: What to Look 
for and How to Recommend an Effective Fiber Therapy,” Nutrition Today 50, no. 2 (March 
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Probiotic Cocktail Increases Short-Chain Fatty Acid Production via Modulation of Mice and 
Human Gut Microbiome,” Scientific Reports 8, no. 1 (August 23, 2018): 1–15, 
https://doi.org/10.1038/s41598-018-30114-4; Christine M. Carey et al., “The Effect of Probiotics 
and Organic Acids on Shiga-Toxin 2 Gene Expression in Enterohemorrhagic Escherichia Coli 
O157:H7,” Journal of Microbiological Methods 73, no. 2 (May 2008): 125–32, 
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https://doi.org/10.1111/j.1572-0241.2006.00734.x; P. Moayyedi et al., “The Efficacy of 
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https://doi.org/10.1111/j.1365-2036.2008.03853.x; Dong Hyun Sinn et al., “Therapeutic Effect of 
Lactobacillus Acidophilus-SDC 2012, 2013 in Patients with Irritable Bowel Syndrome,” 
Digestive Diseases and Sciences 53, no. 10 (October 2008): 2714–18, 
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