
PLANT POWERED PLUS

SCIENTIFIC
REFERENCE
COMPANION

The Scientific Evidence Supporting the Book

William J. Bulsiewicz, MD, MSCI
Board-Certified Gastroenterologist
New York Times Bestselling Author

© Dr. Will Bulsiewicz  Created Jan 6, 2026



Purpose of this Document
This reference companion provides the scientific sources that support the claims,
mechanisms, and clinical insights presented in Plant Powered Plus. It is intended for readers
who wish to explore the underlying research, including clinicians, researchers, and
scientifically curious readers.

Because Plant Powered Plus does not include numerical citations within the text, this
document serves as a transparent, organized index of the peer-reviewed literature, clinical
trials, systematic reviews, and authoritative reports that informed the book. My approach to
supporting my work is defined further in The Ultimate Companion Guide to Plant Powered
Plus.

How References Are Organized
References are indexed by the first five words of the sentence they support. This allows
readers to efficiently locate sources using the Find function (Command/Control + F) in a PDF
or document reader. In many cases, a single citation supports an entire paragraph or
concept rather than a single sentence.

References are listed in the order they appear in the book and grouped by chapter and topic.

About Page Numbers
Page numbers are not included in this document. Final pagination changed multiple times
during production, and matching sentences to final page numbers would have required
manual verification that was not feasible prior to publication. If an efficient and reliable
method for mapping references to final page numbers becomes available, this document
may be updated in the future.
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290
Sucralose
decreases tight
junctions

Shil A, Olusanya O, Ghufoor Z, Forson B, Marks J, Chichger H. Artificial Sweeteners Disrupt
Tight Junctions and Barrier Function in the Intestinal Epithelium through Activation of the
Sweet Taste Receptor, T1R3. Nutrients. 2020;12(6). doi:10.3390/nu12061862
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291
Sucralose
increases gut
permeability

Guo M, Liu X, Tan Y, et al. Sucralose enhances the susceptibility to dextran sulfate sodium
(DSS) induced colitis in mice with changes in gut microbiota. Food Funct. 2021;12(19):9380-
9390. doi:10.1039/d1fo01351c

292
Li X, Liu Y, Wang Y, et al. Sucralose Promotes Colitis-Associated Colorectal Cancer Risk in a
Murine Model Along With Changes in Microbiota. Front Oncol. 2020;10:710.
doi:10.3389/fonc.2020.00710

293

Sucralose
increases
inflammatory
cytokines

Guo M, Liu X, Tan Y, et al. Sucralose enhances the susceptibility to dextran sulfate sodium
(DSS) induced colitis in mice with changes in gut microbiota. Food Funct. 2021;12(19):9380-
9390. doi:10.1039/d1fo01351c

294
Li X, Liu Y, Wang Y, et al. Sucralose Promotes Colitis-Associated Colorectal Cancer Risk in a
Murine Model Along With Changes in Microbiota. Front Oncol. 2020;10:710.
doi:10.3389/fonc.2020.00710

295 Wang X, Guo J, Liu Y, Yu H, Qin X. Sucralose Increased Susceptibility to Colitis in Rats.
Inflamm Bowel Dis. 2019;25(2):e3-e4. doi:10.1093/ibd/izy196

296

Sucralose
increases
intestinal
inflammation

Rodriguez-Palacios A, Harding A, Menghini P, et al. The Artificial Sweetener Splenda
Promotes Gut Proteobacteria, Dysbiosis, and Myeloperoxidase Reactivity in Crohn’s
Disease–Like Ileitis. Inflamm Bowel Dis. 2018;24(5):1005-1020. doi:10.1093/ibd/izy060

297

Sucralose is
associated with
coronary heart
disease

Debras C, Chazelas E, Sellem L, et al. Artificial sweeteners and risk of cardiovascular
diseases: results from the prospective NutriNet-Santé cohort. BMJ. 2022;378:e071204.
doi:10.1136/bmj-2022-071204

298
Sucralose is
associated with
crohn's

Trakman GL, Lin WYY, Hamilton AL, et al. Processed Food as a Risk Factor for the
Development and Perpetuation of Crohn’s Disease—The ENIGMA Study. Nutrients.
2022;14(17):3627. doi:10.3390/nu14173627

299
Sucralose is
associated with
diabetes

Debras C, Deschasaux-Tanguy M, Chazelas E, et al. Artificial Sweeteners and Risk of Type
2 Diabetes in the Prospective NutriNet-Santé Cohort. Diabetes Care. 2023;46(9):1681-1690.
doi:10.2337/dc23-0206

300
Sucralose is
associated with
IBS

Rinninella E, Cintoni M, Raoul P, Gasbarrini A, Mele MC. Food Additives, Gut Microbiota, and
Irritable Bowel Syndrome: A Hidden Track. Int J Environ Res Public Health.
2020;17(23):8816. doi:10.3390/ijerph17238816

301
Saccharin
increases
dysbiosis

Suez J, Korem T, Zeevi D, et al. Artificial sweeteners induce glucose intolerance by altering
the gut microbiota. Nature. 2014;514(7521):181-186. doi:10.1038/nature13793

302
Saccharin
increases E Coli
biofilm formation

Suez J, Korem T, Zeevi D, et al. Artificial sweeteners induce glucose intolerance by altering
the gut microbiota. Nature. 2014;514(7521):181-186. doi:10.1038/nature13793
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303

Saccharin
increases
invasive E
Faecalis

Shil A, Chichger H. Artificial Sweeteners Negatively Regulate Pathogenic Characteristics of
Two Model Gut Bacteria, E. coli and E. faecalis. Int J Mol Sci. 2021;22(10):5228.
doi:10.3390/ijms22105228

304
Saccharin
increases gut
permeability

Bian X, Tu P, Chi L, Gao B, Ru H, Lu K. Saccharin induced liver inflammation in mice by
altering the gut microbiota and its metabolic functions. Food Chem Toxicol. 2017;107(Pt
B):530-539. doi:10.1016/j.fct.2017.04.045

305
Saccharin
increases
inflammation

Bian X, Tu P, Chi L, Gao B, Ru H, Lu K. Saccharin induced liver inflammation in mice by
altering the gut microbiota and its metabolic functions. Food Chem Toxicol. 2017;107(Pt
B):530-539. doi:10.1016/j.fct.2017.04.045

306

Saccharin
increases
intestinal
inflammation

Bian X, Tu P, Chi L, Gao B, Ru H, Lu K. Saccharin induced liver inflammation in mice by
altering the gut microbiota and its metabolic functions. Food Chem Toxicol. 2017;107(Pt
B):530-539. doi:10.1016/j.fct.2017.04.045

307
Saccharin is
associated with
diabetes

Suez J, Korem T, Zeevi D, et al. Artificial sweeteners induce glucose intolerance by altering
the gut microbiota. Nature. 2014;514(7521):181-186. doi:10.1038/nature13793

308
Saccharin is
associated with
liver inflammation

Bian X, Tu P, Chi L, Gao B, Ru H, Lu K. Saccharin induced liver inflammation in mice by
altering the gut microbiota and its metabolic functions. Food Chem Toxicol. 2017;107(Pt
B):530-539. doi:10.1016/j.fct.2017.04.045

309

Acesulfame
potassium
decreases gut
diversity

Hanawa Y, Higashiyama M, Kurihara C, et al. Acesulfame potassium induces dysbiosis and
intestinal injury with enhanced lymphocyte migration to intestinal mucosa. J Gastroenterol
Hepatol. 2021;36(11):3140-3148. doi:10.1111/jgh.15654

310

Acesulfame
potassium
increases
dysbiosis

Hanawa Y, Higashiyama M, Kurihara C, et al. Acesulfame potassium induces dysbiosis and
intestinal injury with enhanced lymphocyte migration to intestinal mucosa. J Gastroenterol
Hepatol. 2021;36(11):3140-3148. doi:10.1111/jgh.15654

311

Acesulfame
potassium
increases gut
permeability

Hanawa Y, Higashiyama M, Kurihara C, et al. Acesulfame potassium induces dysbiosis and
intestinal injury with enhanced lymphocyte migration to intestinal mucosa. J Gastroenterol
Hepatol. 2021;36(11):3140-3148. doi:10.1111/jgh.15654

312

Acesulfame
potassium
increases
bacterial
translocation

Bian X, Chi L, Gao B, Tu P, Ru H, Lu K. The artificial sweetener acesulfame potassium
affects the gut microbiome and body weight gain in CD-1 mice. PLoS One.
2017;12(6):e0178426. doi:10.1371/journal.pone.0178426
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313

Acesulfame
potassium
increases
inflammatory
cytokines

Hanawa Y, Higashiyama M, Kurihara C, et al. Acesulfame potassium induces dysbiosis and
intestinal injury with enhanced lymphocyte migration to intestinal mucosa. J Gastroenterol
Hepatol. 2021;36(11):3140-3148. doi:10.1111/jgh.15654

314

Acesulfame
potassium
intestinal
inflammation

Hanawa Y, Higashiyama M, Kurihara C, et al. Acesulfame potassium induces dysbiosis and
intestinal injury with enhanced lymphocyte migration to intestinal mucosa. J Gastroenterol
Hepatol. 2021;36(11):3140-3148. doi:10.1111/jgh.15654

315

Acesulfame
potassium is
associated with
coronary heart
disease

Debras C, Chazelas E, Sellem L, et al. Artificial sweeteners and risk of cardiovascular
diseases: results from the prospective NutriNet-Santé cohort. BMJ. 2022;378:e071204.
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316

Acesulfame
potassium is
associated with
diabetes

Debras C, Deschasaux-Tanguy M, Chazelas E, et al. Artificial Sweeteners and Risk of Type
2 Diabetes in the Prospective NutriNet-Santé Cohort. Diabetes Care. 2023;46(9):1681-1690.
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317

Acesulfame
potassium is
asscoaited with
IBS

Rinninella E, Cintoni M, Raoul P, Gasbarrini A, Mele MC. Food Additives, Gut Microbiota, and
Irritable Bowel Syndrome: A Hidden Track. Int J Environ Res Public Health.
2020;17(23):8816. doi:10.3390/ijerph17238816

318

Carboxymethylce
llulose (CMC)
decreases gut
diversity

Chassaing B, Koren O, Goodrich JK, et al. Dietary emulsifiers impact the mouse gut
microbiota promoting colitis and metabolic syndrome. Nature. 2015;519(7541):92-96.
doi:10.1038/nature14232

319
Carboxymethylce
llulose (CMC)
decreases mucus
layer thickness

Chassaing B, Koren O, Goodrich JK, et al. Dietary emulsifiers impact the mouse gut
microbiota promoting colitis and metabolic syndrome. Nature. 2015;519(7541):92-96.
doi:10.1038/nature14232

320
Lock JY, Carlson TL, Wang CM, Chen A, Carrier RL. Acute Exposure to Commonly Ingested
Emulsifiers Alters Intestinal Mucus Structure and Transport Properties. Sci Rep.
2018;8:10008. doi:10.1038/s41598-018-27957-2

321

Carboxymethylce
llulose (CMC)
increases gut
permeability

Lock JY, Carlson TL, Wang CM, Chen A, Carrier RL. Acute Exposure to Commonly Ingested
Emulsifiers Alters Intestinal Mucus Structure and Transport Properties. Sci Rep.
2018;8:10008. doi:10.1038/s41598-018-27957-2
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322

Carboxymethylce
llulose (CMC)
increases
intestinal
inflammation

Rousta E, Oka A, Liu B, et al. The Emulsifier Carboxymethylcellulose Induces More
Aggressive Colitis in Humanized Mice with Inflammatory Bowel Disease Microbiota Than
Polysorbate-80. Nutrients. 2021;13(10):3565. doi:10.3390/nu13103565

323

Carboxymethylce
llulose (CMC) is
associated with
crohn's

Trakman GL, Lin WYY, Hamilton AL, et al. Processed Food as a Risk Factor for the
Development and Perpetuation of Crohn’s Disease—The ENIGMA Study. Nutrients.
2022;14(17):3627. doi:10.3390/nu14173627

324

Carboxymethylce
llulose (CMC) is
associated with
ulcerative colitis

Martino JV, Van Limbergen J, Cahill LE. The Role of Carrageenan and
Carboxymethylcellulose in the Development of Intestinal Inflammation. Front Pediatr.
2017;5:96. doi:10.3389/fped.2017.00096

325

Carboxymethylce
llulose (CMC) is
associated with
cardiovascular
disease

Sellem L, Srour B, Javaux G, et al. Food additive emulsifiers and risk of cardiovascular
disease in the NutriNet-Santé cohort: prospective cohort study. BMJ. 2023;382:e076058.
doi:10.1136/bmj-2023-076058

326

Carboxymethylce
llulose (CMC) is
associated with
coronary artery
disease

Sellem L, Srour B, Javaux G, et al. Food additive emulsifiers and risk of cardiovascular
disease in the NutriNet-Santé cohort: prospective cohort study. BMJ. 2023;382:e076058.
doi:10.1136/bmj-2023-076058

327

Carboxymethylce
llulose (CMC) is
associated with
colorectal cancer

Viennois E, Merlin D, Gewirtz AT, Chassaing B. Dietary Emulsifier-Induced Low-Grade
Inflammation Promotes Colon Carcinogenesis. Cancer Res. 2017;77(1):27-40.
doi:10.1158/0008-5472.CAN-16-1359

328

Carboxymethylce
llulose (CMC) is
associated with
obesity

Baran A, Sulukan E, Türkoğlu M, et al. Is sodium carboxymethyl cellulose (CMC) really
completely innocent? It may be triggering obesity. Int J Biol Macromol. 2020;163:2465-
2473. doi:10.1016/j.ijbiomac.2020.09.169

329

Carboxymethylce
llulose (CMC) is
associated with
IBS

Rinninella E, Cintoni M, Raoul P, Gasbarrini A, Mele MC. Food Additives, Gut Microbiota, and
Irritable Bowel Syndrome: A Hidden Track. Int J Environ Res Public Health.
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330
Polysorbate 80
(P80) decreases
gut diversity

Chassaing B, Koren O, Goodrich JK, et al. Dietary emulsifiers impact the mouse gut
microbiota promoting colitis and metabolic syndrome. Nature. 2015;519(7541):92-96.
doi:10.1038/nature14232
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331

Polysorbate 80
(P80) decreases
Faecalibacterium,
Bifidobacterium

Gerasimidis K, Bryden K, Chen X, et al. The impact of food additives, artificial sweeteners
and domestic hygiene products on the human gut microbiome and its fibre fermentation
capacity. Eur J Nutr. 2020;59(7):3213-3230. doi:10.1007/s00394-019-02161-8

332

Polysorbate 80
(P80) decreases
mucus layer
thickness

Chassaing B, Koren O, Goodrich JK, et al. Dietary emulsifiers impact the mouse gut
microbiota promoting colitis and metabolic syndrome. Nature. 2015;519(7541):92-96.
doi:10.1038/nature14232

333
Polysorbate 80
(P80) increases
gut permeability

Lock JY, Carlson TL, Wang CM, Chen A, Carrier RL. Acute Exposure to Commonly Ingested
Emulsifiers Alters Intestinal Mucus Structure and Transport Properties. Sci Rep.
2018;8:10008. doi:10.1038/s41598-018-27957-2

334

Polysorbate 80
(P80) increases
intestinal
inflammation

Singh RK, Wheildon N, Ishikawa S. Food Additive P-80 Impacts Mouse Gut Microbiota
Promoting Intestinal Inflammation, Obesity and Liver Dysfunction. SOJ Microbiol Infect Dis.
2016;4(1). doi:10.15226/sojmid/4/1/00148

335

Polysorbate 80
(P80) is
associated with
Crohn's

Trakman GL, Lin WYY, Hamilton AL, et al. Processed Food as a Risk Factor for the
Development and Perpetuation of Crohn’s Disease—The ENIGMA Study. Nutrients.
2022;14(17):3627. doi:10.3390/nu14173627

336

Polysorbate 80
(P80) is
associated with
ulcerative colitis

Martino JV, Van Limbergen J, Cahill LE. The Role of Carrageenan and
Carboxymethylcellulose in the Development of Intestinal Inflammation. Front Pediatr.
2017;5:96. doi:10.3389/fped.2017.00096

337

Polysorbate 80
(P80) is
associated with
colorectal cancer

Viennois E, Merlin D, Gewirtz AT, Chassaing B. Dietary Emulsifier-Induced Low-Grade
Inflammation Promotes Colon Carcinogenesis. Cancer Res. 2017;77(1):27-40.
doi:10.1158/0008-5472.CAN-16-1359

338

Polysorbate 80
(P80) is
associated with
Type 1 diabetes

Delaroque C, Chassaing B. Dietary emulsifier consumption accelerates type 1 diabetes
development in NOD mice. NPJ Biofilms Microbiomes. 2024;10(1):1. doi:10.1038/s41522-
023-00475-4

339

Polysorbate 80
(P80) is
associated with
Alzheimer's

Zhou X, Fennema Galparsoro D, Østergaard Madsen A, et al. Polysorbate 80 controls
Morphology, structure and stability of human insulin Amyloid-Like spherulites. J Colloid
Interface Sci. 2022;606(Pt 2):1928-1939. doi:10.1016/j.jcis.2021.09.132

340

Polysorbate 80
(P80) is
associated with
obesity

Tang Q, Wang C, Jin G, et al. Early life dietary emulsifier exposure predisposes the offspring
to obesity through gut microbiota-FXR axis. Food Res Int. 2022;162(Pt A):111921.
doi:10.1016/j.foodres.2022.111921
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341

Polysorbate 80
(P80) is
associated with
colon cancer

Viennois E, Merlin D, Gewirtz AT, Chassaing B. Dietary Emulsifier-Induced Low-Grade
Inflammation Promotes Colon Carcinogenesis. Cancer Res. 2017;77(1):27-40.
doi:10.1158/0008-5472.CAN-16-1359

342

Polysorbate 80
(P80) is
associated with
IBS

Rinninella E, Cintoni M, Raoul P, Gasbarrini A, Mele MC. Food Additives, Gut Microbiota, and
Irritable Bowel Syndrome: A Hidden Track. Int J Environ Res Public Health.
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343
Carrageenan—
kappa increases
E. Coli, Shigella
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and domestic hygiene products on the human gut microbiome and its fibre fermentation
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344
Carrageenan—
kappa increases
LPS

Wu W, Zhen Z, Niu T, et al. κ-Carrageenan Enhances Lipopolysaccharide-Induced
Interleukin-8 Secretion by Stimulating the Bcl10-NF-κB Pathway in HT-29 Cells and
Aggravates C. freundii-Induced Inflammation in Mice. Mediators Inflamm.
2017;2017:8634865. doi:10.1155/2017/8634865

345

Carrageenan—
kappa increases
intestinal
inflammation

Wu W, Zhou J, Xuan R, et al. Dietary κ-carrageenan facilitates gut microbiota-mediated
intestinal inflammation. Carbohydr Polym. 2022;277:118830.
doi:10.1016/j.carbpol.2021.118830

346

Carrageenan—
kappa is
associated with
Crohn's

Trakman GL, Lin WYY, Hamilton AL, et al. Processed Food as a Risk Factor for the
Development and Perpetuation of Crohn’s Disease—The ENIGMA Study. Nutrients.
2022;14(17):3627. doi:10.3390/nu14173627

347

Carrageenan—
kappa is
associated with
ulcerative colitis

Bhattacharyya S, Shumard T, Xie H, et al. A randomized trial of the effects of the no-
carrageenan diet on ulcerative colitis disease activity. Nutr Healthy Aging. 4(2):181-192.
doi:10.3233/NHA-170023

348

Carrageenan—
kappa is
associated with
diabetes

Bhattacharyya S, Feferman L, Tobacman JK. Distinct Effects of Carrageenan and High-Fat
Consumption on the Mechanisms of Insulin Resistance in Nonobese and Obese Models of
Type 2 Diabetes. J Diabetes Res. 2019;2019:9582714. doi:10.1155/2019/9582714

349

Carrageenan—
kappa is
associated with
colon cancer

Ashi KW, Inagaki T, Fujimoto Y, Fukuda Y. Induction by degraded carrageenan of colorectal
tumors in rats. Cancer Lett. 1978;4(3):171-176. doi:10.1016/s0304-3835(78)94237-4

350

Carrageenan—
kappa is
associated with
IBS
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Irritable Bowel Syndrome: A Hidden Track. Int J Environ Res Public Health.
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351

Titanium dioxide
nanoparticles
decrease gut
diversity

Bruno L, Evariste L, Houdeau E. Dysregulation along the gut microbiota–immune system axis
after oral exposure to titanium dioxide nanoparticles: A possible environmental factor
promoting obesity-related metabolic disorders. Environ Pollut. 2023;330:121795.
doi:10.1016/j.envpol.2023.121795.

352

Titanium dioxide
nanoparticles
increase
Firmicutes

Cao X, Han Y, Gu M, et al. Foodborne titanium dioxide nanoparticles induce stronger
adverse effects in obese mice than non‑obese mice: gut microbiota dysbiosis, colonic
inflammation, and proteome alterations. Small. 2020;16(36):e2001858.
doi:10.1002/smll.202001858.

353

Titanium dioxide
nanoparticles
decreases
Lactobacillus,
Bifidobacteria,
Akkermansia

Yan J, Wang D, Li K, et al. Toxic effects of the food additives titanium dioxide and silica on
the murine intestinal tract: mechanisms related to intestinal barrier dysfunction involved by
gut microbiota. Environ Toxicol Pharmacol. 2020;80:103485.
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354
Liu C, Zhan S, Tian Z, et al. Food additives associated with gut microbiota alterations in
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355
Liu L‑Y, Sun L, Zhong Z‑T, Zhu J, Song H‑Y. Effects of titanium dioxide nanoparticles on
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Titanium dioxide
nanoparticles
decrease SCFAs

Rinninella E, Cintoni M, Raoul P, Mora V, Gasbarrini A, Mele MC. Impact of Food Additive
Titanium Dioxide on Gut Microbiota Composition, Microbiota-Associated Functions, and Gut
Barrier: A Systematic Review of In Vivo Animal Studies. Int J Environ Res Public Health.
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Titanium dioxide
nanoparticles
increase gut
permeability

Pedata P, Ricci G, Malorni L, et al. In vitro intestinal epithelium responses to titanium dioxide
nanoparticles. Food Res Int. 2019;119:634-642. doi:10.1016/j.foodres.2018.10.041
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Titanium dioxide
nanoparticles
increase
inflammation

Baranowska-Wójcik E, Szwajgier D, Oleszczuk P, Winiarska-Mieczan A. Effects of Titanium
Dioxide Nanoparticles Exposure on Human Health-a Review. Biol Trace Elem Res.
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Titanium dioxide
nanoparticles
increase IL-23

Nogueira CM, de Azevedo WM, Dagli MLZ, et al. Titanium dioxide induced inflammation in
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doi:10.3748/wjg.v18.i34.4729

360 Titanium dioxide
nanoparticles are
associated with
Crohn's
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particles ingested by phagocytic cells in patients with inflammatory bowel disease. Arch
Med Sci. 2021;17(6):1545-1552. doi:10.5114/aoms.2021.112150.
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Barreau F, Tisseyre C, Ménard S, Ferrand A, Carriere M. Titanium dioxide particles from the
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362

Titanium dioxide
nanoparticles are
associated with
ulcerative colitis

Jarmakiewicz-Czaja S, Sokal A, Tabarkiewicz J, Filip R. TiO2 – do we have to worry about
it? One of the important aetiological factors in inflammatory bowel disease. Prz
Gastroenterol. 2021;16(2):106-110. doi:10.5114/pg.2021.106660

363

Titanium dioxide
nanoparticles are
associated with
colon cancer

Bischoff NS, Proquin H, Jetten MJ, et al. The Effects of the Food Additive Titanium Dioxide
(E171) on Tumor Formation and Gene Expression in the Colon of a Transgenic Mouse Model
for Colorectal Cancer. Nanomaterials (Basel). 2022;12(8):1256. doi:10.3390/nano12081256
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Titanium dioxide
nanoparticles are
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IBS

Rinninella E, Cintoni M, Raoul P, Gasbarrini A, Mele MC. Food Additives, Gut Microbiota, and
Irritable Bowel Syndrome: A Hidden Track. Int J Environ Res Public Health.
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365

Red 40 (Allura
red) Yellow 6
(sunset yellow)
decreases gut
diversity with
high-fat diet

Zhang Q, Chumanevich AA, Nguyen I, et al. The synthetic food dye, Red 40, causes DNA
damage, causes colonic inflammation, and impacts the microbiome in mice. Toxicol Rep.
2023;11:221-232. doi:10.1016/j.toxrep.2023.08.006

366

Red 40 (Allura
red) Yellow 6
(sunset yellow)
ASNA-Na
metabolites cross
the gut barrier

He Z, Chen L, Catalan-Dibene J, et al. Food colorants metabolized by commensal bacteria
promote colitis in mice with dysregulated expression of interleukin-23. Cell Metab.
2021;33(7):1358-1371.e5. doi:10.1016/j.cmet.2021.04.015

367

Red 40 (Allura
red) Yellow 6
(sunset yellow)
increases
intestinal
inflammation

He Z, Chen L, Catalan-Dibene J, et al. Food colorants metabolized by commensal bacteria
promote colitis in mice with dysregulated expression of interleukin-23. Cell Metab.
2021;33(7):1358-1371.e5. doi:10.1016/j.cmet.2021.04.015
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Red 40 (Allura
red) Yellow 6
(sunset yellow)
increases IL-23
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promote colitis in mice with dysregulated expression of interleukin-23. Cell Metab.
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Red 40 (Allura
red) Yellow 6
(sunset yellow)
are associated
with IBS
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370

Red 40 (Allura
red) Yellow 6
(sunset yellow)
are associated
with ulcerative
colitis

Kwon YH, Banskota S, Wang H, et al. Chronic exposure to synthetic food colorant Allura
Red AC promotes susceptibility to experimental colitis via intestinal serotonin in mice. Nat
Commun. 2022;13(1):7617. doi:10.1038/s41467-022-35309-y

371

Red 40 (Allura
red) Yellow 6
(sunset yellow)
are associated
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prausnitzii in a SHIME® gut model. J Nutr Sci. 2017;6:e52. doi:10.1017/jns.2017.52

38
Blatchford P, Stoklosinski H, Eady S, et al. Consumption of kiwifruit capsules increases
Faecalibacterium prausnitzii abundance in functionally constipated individuals: a
randomized, controlled human trial. J Nutr Sci. 2017;6:e52. doi:10.1017/jns.2017.52

39

For example, in
patients with

Robin Spiller, Fanny Pélerin, Amélie Cayzeele-Decherf, et al. Randomized, double-blind,
placebo-controlled trial of Saccharomyces cerevisiae CNCM I‑3856 in patients with irritable
bowel syndrome: improvement in abdominal pain and bloating in those with predominant
constipation. Clin Exp Gastroenterol. 2016;9:17‑28. doi:10.2147/CEG.S97900.

40
Cayzeele-Decherf A, Pélerin F, Leuillet S, et al. Saccharomyces cerevisiae CNCM I-3856 in
irritable bowel syndrome: an individual subject meta-analysis. World J Gastroenterol.
2017;23(2):336-344. doi:10.3748/wjg.v23.i2.336.

41

Similarly, for
antibiotic-
associated
diarrhea

Szajewska H, Kołodziej M. Systematic review with meta-analysis: Lactobacillus rhamnosus
GG in the prevention of antibiotic-associated diarrhoea in children and adults. Aliment
Pharmacol Ther. 2015 Nov;42(10):1149‑1157. doi:10.1111/apt.13404. PMID:26365389.

Table: Targeted Probiotics for Specific Conditions

42
Saccharomyces
cerevisae for IBS
with bloating

Cayzeele-Decherf A, Pélerin F, Leuillet S, et al. Saccharomyces cerevisiae CNCM I-3856 in
irritable bowel syndrome: an individual subject meta-analysis. World J Gastroenterol.
2017;23(2):336-344. doi:10.3748/wjg.v23.i2.336.

43

Saccharomyces
boulardii for
antibiotic-
associated
diarrhea

Szajewska H, Kołodziej M. Systematic review with meta-analysis: Saccharomyces boulardii
in the prevention of antibiotic-associated diarrhoea in children and adults. Aliment
Pharmacol Ther. 2015 Oct;42(8):793‑801. doi:10.1111/apt.13404. PMID:26216624.

44

Lactobacillus
rhamnosus GG
for Acute
diarrhea

Huang JCU, Sohn KM, and colleagues. A randomized, double‑blind, placebo‑controlled trial
of Lactobacillus rhamnosus GG in adults with acute infectious diarrhea. Mayo Clin Proc.
2001;76(8):883–889. doi:10.4065/76.8.883.

45
Bifidobacterium
lactis DN-173010
for constipation

Yang YX, He M, Hu G, et al. Effect of a fermented milk containing Bifidobacterium lactis
DN‑173 010 on Chinese constipated women. World J Gastroenterol.
2008;14(40):6237‑6243. doi:10.3748/wjg.14.6237.

46
E. coli Nissle 1917
for Ulcerative
colitis (remission)

Kruis W, Fric P, Pokrotnieks J, et al. Maintaining remission of ulcerative colitis with the
probiotic Escherichia coli Nissle 1917 is as effective as with standard mesalazine. Gut. 2004
Nov;53(11):1617–1623. doi:10.1136/gut.2003.037747.

47 Most Vitamin D is
produced

Mostafa WZ, Hegazy RA. Vitamin D and the skin: focus on a complex relationship—a review.
J Adv Res. 2014;6(6):793-804. doi:10.1016/j.jare.2014.01.011.
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48 Specifically, it is
ultraviolet B

Holick MF, Tian XQ, Allan R, et al. UVB‑induced conversion of 7‑dehydrocholesterol to
1α,25‑dihydroxyvitamin D₃ (calcitriol) in a human skin equivalent model: wavelength and
dose dependence. J Clin Invest. 2001;108(3):387–392. doi:10.1172/JCI11709.

49

From the skin, it
is

Mostafa WZ, Hegazy RA. Vitamin D and the skin: focus on a complex relationship—a review.
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50
Pike JW, Meyer MB, Lee SM, Onal M, Benkusky NA. The vitamin D receptor: contemporary
genomic approaches reveal new basic and translational insights. J Clin Invest.
2017;127(4):1146-1154. doi:10.1172/JCI88887.

51 In that study,
they found

Hahn J, Cook NR, Alexander EK, et al. Vitamin D and marine omega 3 fatty acid
supplementation and incident autoimmune disease: VITAL randomized controlled trial. BMJ.
2022;376:e066452. doi:10.1136/bmj-2021-066452

52
Another study
showed that
Vitamin

Singh P, Rawat A, Alwakeel M, Sharif E, Al Khodor S. The potential role of vitamin D
supplementation as a gut microbiota modifier in healthy individuals. Sci Rep.
2020;10(1):21641. doi:10.1038/s41598-020-77806-4
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In patients with
inflammatory
bowel

Garg M, Hendy P, Ding JN, Shaw S, Hold G, Hart A. The Effect of Vitamin D on Intestinal
Inflammation and Faecal Microbiota in Patients with Ulcerative Colitis. J Crohns Colitis.
2018;12(8):963-972. doi:10.1093/ecco-jcc/jjy052

54 This goes along
with a

Li J, Chen N, Wang D, Zhang J, Gong X. Efficacy of vitamin D in treatment of inflammatory
bowel disease. Medicine (Baltimore). 2018;97(46):e12662.
doi:10.1097/MD.0000000000012662

55 Levels below 20
ng/mL

Vieth R. Why the minimum desirable serum 25‑hydroxyvitamin D level should be 75 nmol/L
(30 ng/mL). Best Pract Res Clin Endocrinol Metab. 2011;25(4):681‑691.
doi:10.1016/j.beem.2011.06.009. PMID:21872808.

56
For those with
autoimmune
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Sîrbe C, Rednic S, Grama A, Pop TL. An update on the effects of vitamin D on the immune
system and autoimmune diseases. Int J Mol Sci. 2022;23(17):9784.
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57 Vitamin D is fat-
soluble,

Dawson‑Hughes B, Harris SS, Lichtenstein AH, et al. Dietary fat increases vitamin D₃
absorption. J Acad Nutr Diet. 2015;115(2):225–230. doi:10.1016/j.jand.2014.09.014.

58 Magnesium aids
in vitamin D

Dai Q, Zhu X, Manson JE, et al. Magnesium status and supplementation influence vitamin D
metabolism: results from a randomized trial. Am J Clin Nutr. 2018;108(6):1249–1258.
doi:10.1093/ajcn/nqy274. PMID:30541089.

59
DHA, in
particular, plays a

Seethaler B, Lehnert K, Yahiaoui-Doktor M, et al. Omega-3 polyunsaturated fatty acids
improve intestinal barrier integrity—albeit to a lesser degree than short-chain fatty acids: an
exploratory analysis of the randomized controlled LIBRE trial. Eur J Nutr. 2023;62(7):2779-
2791. doi:10.1007/s00394-023-03172-2

60 Costantini L, Molinari R, Farinon B, Merendino N. Impact of Omega-3 Fatty Acids on the Gut
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61
Unfortunately,
the conversion of
ALA

Brenna JT, Salem N, Sinclair AJ, Cunnane SC. Alpha‑linolenic acid supplementation and
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Essent Fatty Acids. 2009;80(2‑3):85‑91.
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EPA and

Banaszak M, Dobrzyńska M, Kawka A, et al. Role of Omega-3 fatty acids eicosapentaenoic
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With that in mind,
there
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placebo‑controlled study. Gut. 2005;54(10):1402–1407. doi:10.1136/gut.2004.062034.

70
Lu WZ, Gwee KA, Moochhala SM, Ho KY. Melatonin improves bowel symptoms in female
patients with irritable bowel syndrome: a double‑blind, placebo‑controlled study. Aliment
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Kandil T, Mousa AA, El‑Gendy AA, Abbas AM. The potential therapeutic effect of melatonin
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Basu P, Hempole H, Krishnaswamy N, Shah N, Aloysius M. The effect of melatonin in
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2014;4(2):56–61. doi:10.4236/ojgas.2014.42010.

73
Terry PD, Villinger F, Bubenik GA, et al. Melatonin and ulcerative colitis: evidence, biological
mechanisms and future research. Inflamm Bowel Dis. 2009;15(1):134–139.
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74
Magnesium
amplifies the
effect of

Nelsen FH. Chapter 31 - Relation between Magnesium Deficiency and Sleep Disorders and
Associated Pathological Changes. In: Watson RR, ed. Modulation of Sleep by Obesity,
Diabetes, Age, and Diet. Academic Press; 2015:291-296. doi:10.1016/B978-0-12-420168-
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By the way, this is
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doi:10.3390/nu14051089

77
Meanwhile, zinc
contributes to
sleep
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This explains why
magnesium
supplementation
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It wasn’t until ten
years
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Along these lines,
there was
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2017;6(10):92. doi:10.3390/foods6100092.

91 Curcumin works
by targeting the

Ravindran J, Prasad S, Aggarwal BB. Curcumin blocks prostaglandin E₂ biosynthesis by
inhibiting COX‑2 activity in human epithelial cells. Mol Cancer Ther. 2009;8(8):2348–2355.
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complaints: a randomized, double-blind, placebo-controlled study. BMC Complement Med
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The research was conducted in 2025 by ProDigest (Belgium) using the validated M-SHIME®
(Mucosal Simulator of the Human Intestinal Microbial Ecosystem), an advanced laboratory model
that closely replicates conditions of the human colon, including both luminal (gut contents) and
mucosal (gut lining) environments.

The model was inoculated with gut microbiota from five healthy adult donors to reflect real-world
interindividual variability. DMN was administered over a 15-day period at two dosing levels:

Standard dose: 5.6 g/day (once daily)

High dose: 11.2 g/day (twice daily)

Key outcomes measured included short-chain fatty acid (SCFA) production, microbial
composition (via shotgun metagenomics), toxic fermentation byproducts (ammonium), and
immune signaling markers.

Additional Relevant Research

To support the microbiome-first framework outlined in Plant Powered Plus, we conducted a
dedicated mechanistic research study on 38TERA Daily Microbiome Nutrition (DMN). This
product is recommended on Page 173 and therefore we are sharing this additional supportive
evidence behind that recommendation.

Study Design and Rationale

Key Findings

DMN produced a coordinated rise in all
three major SCFAs:

Acetate increased within 3 days
Propionate rose significantly by Day 8
Butyrate, critical for gut barrier integrity
and immune tolerance, increased by
over 20% at standard dose and by
130% at the higher dose

1. Rapid and Sustained Increases in Beneficial SCFAs

Importantly, SCFA production continued to rise despite a constant daily dose, indicating
microbiome adaptation—the microbes became more efficient at fermenting substrates over time.



DMN shifted microbial metabolism away from proteolytic fermentation, resulting in a 23–24%
reduction in ammonium, a toxic byproduct associated with dysbiosis, mucosal irritation, and
inflammation.

2. Reduction in Harmful Fermentation Byproducts

Supplementation led to consistent enrichment of health-associated taxa:

3. Favorable Microbiome Remodeling

⇧ Bifidobacterium: foundational fiber-fermenting organisms.

⇧ Akkermansia muciniphila: a keystone species linked to gut barrier integrity, metabolic health,
and immune regulation.

⇩ Bilophila wadsworthia: an inflammation-associated bacterium linked to high-fat, low-fiber
diets, was significantly suppressed.

Microbial changes were accompanied by meaningful shifts in immune markers:

TNF-α decreased by 17%. TNF-α is a key pro-inflammatory immune signal that drives
tissue damage when overactive.
IL-10 increased by 15%. IL-10 is a key anti-inflammatory immune signal that promotes
immune calm and healing.

At the higher dose, reductions in TNF-α were amplified and MCP-1, a chemokine involved in
chronic inflammation, was also significantly reduced—supporting a clear dose-response effect.

4. Anti-Inflammatory Immune Signaling

Why This Matters
Together, these findings demonstrate that DMN addresses multiple hallmarks of modern
microbiome dysfunction: inadequate SCFA production, toxic fermentation byproducts, loss of
beneficial microbes, and low-grade inflammation. The results mechanistically support the book’s
central premise that feeding the microbiome—consistently and comprehensively—is foundational
to gut, immune, and whole-body health.

This research complements human clinical trials on DMN’s core ingredients (including Solnul
resistant potato starch and Actazin green kiwifruit powder), which have independently shown
improvements in microbial composition, bowel function, and digestive health in human studies.

Learn More at https://www.38tera.com.
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