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rin Phenomenon – A Miracle Molecule. Molecules. 2022;27(9):2941. doi:10.3390/
molecules27092941

33	 Tiwari C, Khan H, Grewal AK, Dhankhar S, Chauhan S, Dua K, et al. Opiorphin: an 
endogenous human peptide with intriguing application in diverse range of patho-
logies. Inflammopharmacology. 2024;32(5):3037-3056

34	 Pang XA, Wei ZX, Li JH, Pang XQ. Salivary gland function in women with Hashi-
moto’s thyroiditis without xerostomia and the correlation with auto-thyroid anti-
bodies. Nuklearmedizin. 2021;60(1):47-54.

35	 Bhattarai KR, Junjappa R, Handigund M, Kim HR, Chae HJ. The influence of sali-
vary secretion on autoimmune diseases and related pathological conditions. 
Autoimmun Rev. 2018;17(4):376-390. doi:10.1016/j.autrev.2017.11.031.

36	 Sánchez Garrido I, Ramírez L, Muñoz Corcuera M, Garrido E, Sánchez L, et al. 
Xerostomia and Salivary Dysfunction in Patients With Diabetes Mellitus. A 
Cross-Sectional Study. J Oral Pathol Med. 2024;53(10):622-636. doi:10.1111/
jop.13583.

37	 Villa A, Wolff A, Narayana N, Dawes C, Aframian DJ, Lynge Pedersen AM, et al. 
World Workshop on Oral Medicine VI: a systematic review of medication-in
duced salivary gland dysfunction. Oral Dis. 2016;22(5):365-382. doi:10.1111/
odi.12402.

38	 Tada A, Miura H. The Relationship between Vitamin C and Periodontal Diseases: 
A Systematic Review. Int J Environ Res Public Health. 2019;16(14):2472

39	 Dunayer EK, Gwaltney-Brant SM. Acute hepatic failure and coagulopathy associa-
ted with xylitol ingestion in eight dogs. J Am Vet Med Assoc. 2006;229(7):1113-
1117.

40	 EFSA Panel on Food Additives and Flavourings (FAF), Younes M, Aquilina G, 
Castle L, Engel KH, Fowler P, et al. Safety assessment of titanium dioxide (E 171) 
as a food additive. EFSA J. 2021;19(5):e06585. doi:10.2903/j.efsa.2021.6585

41	 Ruiz PA, Morón B, Becker HM, Lang S, Atrott K, Spalinger MR, Scharl M, et al. Ti-
tanium dioxide nanoparticles exacerbate DSS-induced colitis: role of the NLRP3 
inflammasome. Gut. 2017;66(7):1216-1224. doi: 10.1136/gutjnl-2015-310297

23 



42	 Maseda D, Ricciotti E. NSAID-Gut Microbiota Interactions. Front Pharmacol. 
2020;11:1153. doi:10.3389/fphar.2020.01153

43	 Narum S, Westergren T, Klemp M. Corticosteroids and risk of gastrointestinal 
bleeding: a systematic review and meta-analysis. BMJ Open. 2014;4(5):e004587. 
doi:10.1136/bmjopen-2013-004587.

44	 El-Serag HB, Sweet S, Winchester CC, Dent J. Update on the epidemiology of gas-
tro-oesophageal reflux disease: a systematic review. Gut. 2014;63(6):871-880. 
doi:10.1136/gutjnl-2012-304269.

45	 Bertin L, Savarino V, Marabotto E, Ghisa M, de Bortoli N, Savarino EV. Pathophy-
siology of Gastroesophageal Reflux Disease. Digestion. 2026;107(2):185-201. 
doi:10.1159/000547023

46	 Katz PO, Dunbar KB, Schnoll-Sussman FH, Greer KB, Yadlapati R, Spechler SJ. ACG 
Clinical Guideline for the Diagnosis and Management of Gastroesophageal Reflux 
Disease. Am J Gastroenterol. 2022;117(1):27-56. doi:10.14309/ajg.0000000000001538

47	 Gyawali CP, Fass R. Management of Gastroesophageal Reflux Disease. Gastroen
terology. 2018;154(2):302-318. doi:10.1053/j.gastro.2017.07.049

48	 Saha B, Vantanasiri K, Mohan BP, Goyal R, Garg N, Gerberi D, et al. Prevalence of 
Barrett’s Esophagus and Esophageal Adenocarcinoma With and Without Gastro-
esophageal Reflux: A Systematic Review and Meta-analysis. Clin Gastroenterol 
Hepatol. 2024;22(7):1381-1394.e7. doi:10.1016/j.cgh.2023.10.006

49	 Katz PO, Dunbar KB, Schnoll-Sussman FH, Greer KB, Yadlapati R, Spechler 
SJ. ACG Clinical Guideline for the Diagnosis and Management of Gastro-
esophageal Reflux Disease. Am J Gastroenterol. 2022;117(1):27-56. doi:10.14309/
ajg.0000000000001538.

50	 Labenz J, Andrews CN, Becker V, Bohle W, Bohlender J, Dakkak W, et al. S2k-Leit-
linie Gastroösophageale Refluxkrankheit und eosinophile Ösophagitis der Deut-
schen Gesellschaft für Gastroenterologie, Verdauungs- und Stoffwechselkrank-
heiten (DGVS) – März 2023 – AWMF-Registernummer: 021-013. Z Gastroenterol. 
2023;61(7):862-933. doi:10.1055/a-2060-1069

51	 Katz PO, Dunbar KB, Schnoll-Sussman FH, Greer KB, et al. ACG Clinical Guide
line for the Diagnosis and Management of Gastroesophageal Reflux Disease. Am 
J Gastroenterol. 2022;117(1):27-56. doi:10.14309/ajg.0000000000001538.

52	 Ebd.
53	 Tran-Duy A, Connell NJ, Vanmolkot FH, Souverein PC, de Wit NJ, et al. Use 

of proton pump inhibitors and risk of iron deficiency: a population-based case-
control study. J Intern Med. 2019;285(2):205-214. doi:10.1111/joim.12826.

54	 Choudhury A, Jena A, Jearth V, Dutta AK, Makharia G, Dutta U, Goenka M, Koch-
har R, Sharma V. Vitamin B12 deficiency and use of proton pump inhibitors: a 
systematic review and meta-analysis. Expert Rev Gastroenterol Hepatol. 
2023;17(5):479-487. doi:10.1080/17474124.2023.2204229.

55	 Stinton LM, Shaffer EA. Epidemiology of Gallbladder Disease: Cholelithiasis and 
Gallbladder Cancer. Gut Liver. 2012;6(2):172-187. doi:10.5009/gnl.2012.6.2.172.

24



56	 Lynen Jansen P, Gutt C, Jenssen C, Barreiros AP, Stokes CS, et al. Leitlinienreport 
zur aktualisierten S3-Leitlinie der Deutschen Gesellschaft für Gastroenterologie, 
Verdauungs- und Stoffwechselkrankheiten (DGVS) und der Deutschen Gesell-
schaft für Allgemein- und Viszeralchirurgie (DGAV) zur Prävention, Diagnostik 
und Behandlung von Gallensteinen. Z Gastroenterol. 2018;56(8):e116-e180. 
doi:10.1055/a-0643-4420.

57	 Nam C, Lee JS, Kim JS, Lee TY, Yoon JC. Clinical perspectives on postcholecystec-
tomy syndrome: a narrative review. Ann Med. 2025;57(1):2496408. doi:10.1080/07
853890.2025.2496408.

58	 Ding GJ, Jiang W, Lyu JQ, Ma J, Chen GC, Li FR, Yang SJ, Miao MY, Hua YF. Meno-
pausal characteristics and hormone replacement therapy in relation to the long-
term risk of cholecystectomy in women. Front Med (Lausanne). 2024;11:1446271. 
doi:10.3389/fmed.2024.1446271.

59	 Keech A, Simes RJ, Barter P, Best J, Scott R, Taskinen MR, Forder P, Pillai A, et al. 
FIELD study investigators. Effects of long-term fenofibrate therapy on cardiova-
scular events in 9795 people with type 2 diabetes mellitus (the FIELD study): ran-
domised controlled trial. Lancet. 2005;366(9500):1849-1861.

60	 Keller J, Layer P. Human pancreatic exocrine response to nutrients in health and 
disease. Gut. 2005;54 Suppl 6(Suppl 6):vi1-vi28. doi:10.1136/gut.2005.065946

61	 Egawa F, Gologorsky RC. Hemorrhoids. Surg Clin North Am. 2026;106(1):11-21. 
doi:10.1016/j.suc.2025.08.003.

62	 Sheikh P, Régnier C, Goron F, Salmat G. Prevalence, characteristics and treatment 
of hemorrhoids: results of an international web-based survey. J Comp Eff Res. 
2020;9(17):1219-1232. doi:10.2217/cer-2020-0159.

63	 Bharucha AE, Knowles CH, Malcolm A. An Evidence-Based, Practical Review of 
Common Benign Anorectal Disorders: Hemorrhoids, Anal Fissures, Dyssynergic 
Defecation, and Fecal Incontinence. Gastroenterology. 2026;170(1):50-69. 
doi:10.1053/j.gastro.2025.07.031.

64	 Sender R, Fuchs S, Milo R. Are We Really Vastly Outnumbered? Revisiting the 
Ratio of Bacterial to Host Cells in Humans. Cell. 2016;164(3):337-340. doi:10.1016/j.
cell.2016.01.013

65	 Schneider E, O’Riordan KJ, Clarke G, Cryan JF. Feeding the brain via the gut: deci-
phering the diet-microbiota-gut-brain axis. Nat Metab. 2024;6(8):1454-1478. 
doi:10.1038/s42255-024-01108-6

66	 Qu S, Yu Z, Zhou Y, Wang S, Jia M, Chen T, Zhang X. Gut microbiota modulates 
neurotransmitter and gut-brain signaling. Microbiol Res. 2024;287:127858. 
doi:10.1016/j.micres.2024.127858.

67	 Fan Y, Pedersen O. Gut microbiota in human metabolic health and disease. 
Nat Rev Microbiol. 2021;19(1):55-71. doi:10.1038/s41579-020-0433-9.

68	 Salminen S, Collado MC, Endo A, Hill C, Lebeer S, Quigley EMM, et al. The Inter-
national Scientific Association for Probiotics and Prebiotics (ISAPP) consensus 
statement on the definition and scope of postbiotics. Nat Rev Gastroenterol 
Hepatol. 2021;18(9):649-667.

25 



69	 Makki K, Deehan EC, Walter J, Bäckhed F. The Impact of Dietary Fiber on Gut 
Microbiota in Host Health and Disease. Cell Host Microbe. 2018;23(6):705-715. 
doi:10.1016/j.chom.2018.05.012

70	 Cheng X, Wang W, Xu T, Wang Y, Zhen X, Man W, Gao S, Yin Y. Changes in gut 
microbiota and related metabolites in patients with chronic fatigue syndrome. 
Sci Rep. 2025;15:43681. doi:10.1038/s41598-025-27564-.

71	 Ebd.
72	 Fasano A. All disease begins in the (leaky) gut: role of zonulin-mediated gut per-

meability in the pathogenesis of some chronic inflammatory diseases. F1000Res. 
2020;9:F1000 Faculty Rev-69. doi:10.12688/f1000research.20510.1.

73	 Bischoff SC, Barbara G, Buurman W, Ockhuizen T, Schulzke JD, Serino M, et al. 
Intestinal permeability – a new target for disease prevention and therapy. BMC 
Gastroenterol. 2014;14:189. doi:10.1186/s12876-014-0189-7.

74	 Zeng L, Yang Q, Luo Y, Luo Y, Sun L. The Gut Microbiota: Emerging Insights into 
Autoimmune and Inflammatory Diseases. Research (Wash DC). 2026;9:1097. 
doi:10.34133/research.1097

75	 Tai N, Wong FS, Wen L. The role of gut microbiota in the development of type 1, 
type 2 diabetes mellitus and obesity. Rev Endocr Metab Disord. 2015;16(1):55-65. 
doi:10.1007/s11154-015-9309-0

76	 Cui C, Gao S, Shi J, Wang K. Gut-Liver Axis: The Role of Intestinal Microbiota and 
Their Metabolites in the Progression of Metabolic Dysfunction-Associated Stea-
totic Liver Disease. Gut Liver. 2025;19(4):479-507. doi:10.5009/gnl240539

77	 Wang N, Luo L, Yang X. The gut-eye axis in age-related macular degeneration: 
from microbial dysbiosis to targeted intervention strategies. Exp Biol Med (May-
wood). 2026;251:10876. doi:10.3389/ebm.2026.10876

78	 Cryan JF, O’Riordan KJ, Cowan CSM, Sandhu KV, Bastiaanssen TFS, Boehme M, et 
al. The microbiota-gut-brain axis. Physiol Rev. 2019 Oct 1;99(4):1877-2013

79	 Yong SJ, Tong T, Chew J, Lim WL. Antidepressive mechanisms of probiotics and 
their therapeutic potential. Front Neurosci. 2020;13:1361. doi:10.3389/
fnins.2019.01361

80	 Sandhu AH, Radhakrishnan A. Gut microbiome-mediated barriers to nutrient 
absorption: Investigating the effects of dysbiosis. Microbiol Res. 2025;16(11):241. 
doi: 10.3390/microbiolres16110241

81	 Barbosa BEP, Alves ACT, Miranda BP, Santos BA, Belsito AC, Magalhães IFB, et al. 
Ascaris lumbricoides infection in captive black sakis (Chiroptes utahickae): a 
case report and implications for zoonotic transmission. Braz J Vet Med. 
2025;47:e008924. doi:10.29374/2527-2179.bjvm008924.

82	 Wang Y, Deng C, Sui M, Wei P, Duan B, Li Z, Zou F. Acute Toxoplasma gondii In-
fection Drives Gut Microbiome Dysbiosis and Functional Disruption in Mice as 
Revealed by Metagenomic Sequencing. Microorganisms. 2025;13(9):2056. 
doi:10.3390/microorganisms13092056.

83	 Herold G, et al. Innere Medizin. Köln: Gerd Herold Selbstverlag. 2023.

26



84	 Williams S, Bjarnason I, Hayee BH, Haji A. Diverticular disease: an update on 
pathophysiology, classification and management. Frontline Gastroenterol. 
2024;15(1):50-58. doi:10.1136/flgastro-2022-102361.

85	 Strate LL, Morris AM. Epidemiology, Pathophysiology, and Treatment of Diverti-
culitis. Gastroenterology. 2019 Apr;156(5):1282-1298.e1.

86	 Mössner J. Polypen des Magen-Darm-Trakts. Der Internist. 2021;62(2):121-122. 
doi: 10.1007/s00108-020-00904-y.

87	 Dekker E, Tanis PJ, Vleugels JLA, Kasi PM, Wallace MB. Colorectal cancer. Lancet. 
2019 Oct 19;394(10207):1467-1480

88	 Ebd.
89	 Hassan C, Antonelli G, Dumonceau JM, Regula J, Bretthauer M, et al. Post-polyp

ectomy colonoscopy surveillance: European Society of Gastrointestinal Endosco-
py (ESGE) Guideline  – Update 2020. Endoscopy. 2020;52(8):687-700. 
doi:10.1055/a-1185-3109

90	 Sinicrope FA. Increasing incidence of early-onset colorectal cancer. N Engl J Med. 
2022;386(16):1547-1558. doi: 10.1056/NEJMra220086.

91	 Dominguez-Bello MG, Costello EK, Contreras M, Magris M, et al. Delivery mode 
shapes the acquisition and structure of the initial microbiota across multiple 
body habitats in newborns. Proc Natl Acad Sci U S A. 2010;107(26):11971-11975. 
doi:10.1073/pnas.1002601107

92	 Coker MO, Laue HE, Hoen AG, Hilliard M, Dade E, Li Z, Palys T, et al. Infant fee-
ding alters the long-term impacts of mode of delivery on the gut microbiota de-
velopment in the first year of life. Front Microbiol 2021;12:642197. doi: 10.3389/
fmicb.2021.642197

93	 Roswall J, Olsson LM, Kovatcheva-Datchary P, Nilsson S, Tremaroli V, et al. Deve-
lopmental trajectory of the healthy human gut microbiota during the first 5 years 
of life. Cell Host Microbe. 2021;29(5):765-776.e3. doi:10.1016/j.chom.2021.02.021

94	 Yoon HS, Cho CH, Yun MS, Jang SJ, You HJ, Kim JH, Han D, Cha KH, Moon SH, et 
al. Akkermansia muciniphila secretes a glucagon-like peptide-1-inducing protein 
that improves glucose homeostasis and ameliorates metabolic disease in mice. 
Nat Microbiol. 2021;6(5):563-573. doi:10.1038/s41564-021-00880-5.

95	 Minkoff NZ, Aslam S, Medina M, Tanner-Smith EE, Zackular JP, Acra S, et al. Fecal 
microbiota transplantation for the treatment of recurrent Clostridioides difficile 
(Clostridium difficile). Cochrane Database Syst Rev. 2023;4(4):CD013871. 
doi:10.1002/14651858.CD013871.pub2.

96	 Suez J, Korem T, Zeevi D, Zilberman-Schapira G, Thaiss CA, Maza O, et al. Artifi-
cial sweeteners induce glucose intolerance by altering the gut microbiota. Na-
ture. 2014 Oct 9;514(7521):181-186.

97	 Canyelles M, Borràs C, Rotllan N, Tondo M, Escolà-Gil JC, Blanco-Vaca F. Gut mi-
crobiota-derived TMAO: A causal factor of atherosclerotic cardiovascular dis
ease? Int J Mol Sci. 2023;24(3):1940. doi:10.3390/ijms24031940.

27 



98	 Wan Y, Zhang B. The impact of zinc and zinc homeostasis on the intestinal mu-
cosal barrier and intestinal diseases. Biomolecules. 2022;12(7):900. doi:10.3390/
biom12070900.

99	 Li S, Wen X, Yang X, Wang L, Gao K, Liang X, Xiao H. Glutamine protects intesti-
nal immunity through microbial metabolites rather than intestinal flora. Int Im-
munopharmacol. 2023;124(Pt A):110832. doi:10.1016/j.intimp.2023.110832.

100	Foster JA, Rinaman L, Cryan JF. Stress & the gut-brain axis: Regulation by the 
microbiome. Neurobiol Stress. 2017;7:124-136. doi:10.1016/j.ynstr.2017.03.001.

101	 Duan H, Yu L, Tian F, Zhai Q, Fan L, Chen W. Gut microbiota: A target for heavy 
metal toxicity and a probiotic protective strategy. Sci Total Environ. 2020 Nov 
10;742:140429.

102	 Zou X, Pan M, Liu Y, Wang S, Xu H, Chu X. Effects of co-exposure to microplastics 
and perfluorooctanoic acid on Caco-2 cells. Toxicology. 2025;514:154152. 
doi:10.1016/j.tox.2025.154152.

103	Vich Vila A, Collij V, Sanna S, Sinha T, Imhann F, Bourgonje AR, et al. Impact of 
commonly used drugs on the composition and metabolic function of the gut mi-
crobiota. Nat Commun. 2020 Jan 17;11(1):362. doi: 10.1038/s41467-019-14177-z

104	Ebd.
105	Imhann F, Bonder MJ, Vich Vila A, Fu J, Mujagic Z, Vork L, et al. Proton pump in-

hibitors affect the gut microbiome. Gut. 2016;65(5):740-748. doi:10.1136/
gutjnl-2015-310376

106	Reynolds A, Mann J, Cummings J, Winter N, Mete E, Te Morenga L. Carbohydrate 
quality and human health: a series of systematic reviews and meta-analyses. 
Lancet. 2019;393(10170):434-445. doi:10.1016/S0140-6736(18)31809-9.

107	 Kim H, Castellon-Chicas MJ, Arbizu S, Talcott ST, Drury NL, Smith S, et al. Mango 
polyphenols (Mangifera indica L.): anti-inflammatory in vitro activities, benefi
cial effects on gut health, and underlying mechanisms. Molecules. 2021;26(9):2732. 
doi:10.3390/molecules26092732.

108	Matar A, Abdelnaem N, Camilleri M. Benefits of bone broth: how its nutrients 
fortify the gut barrier in health and disease. Dig Dis Sci. 2025;70(6):1951-1961. 
doi:10.1007/s10620-025-08997-x

109	Zhong Z, Wheeler MD, Li X, Froh M, Schemmer P, Jiang M, et al. L-Glycine: a novel 
antiinflammatory, immunomodulatory, and cytoprotective agent. Curr Opin Clin 
Nutr Metab Care. 2003 Mar;6(2):229-240.

110	 Jin Y, Wu S, Zeng Z, Fu Z. Effects of environmental pollutants on gut microbiota. 
Environ Pollut. 2017 Mar;222:1-9.

111	 Leeuwendaal NK, Stanton C, O’Toole PW, Beresford TP. Fermented foods, health 
and the gut microbiome. Nutrients. 2022;14(7):1527. doi:10.3390/nu14071527.

112	 Holscher HD. Dietary fiber and prebiotics and the gastrointestinal microbiota. 
Gut Microbes. 2017 Mar 4;8(2):172-184

113	 Allen JM, Mailing LJ, Niemiro GM, Moore R, Cook MD, White BA, et al. Exercise 
alters gut microbiota composition and function in lean and obese humans. Med 
Sci Sports Exerc. 2018 Apr;50(4):747-757. doi: 10.1249/MSS.0000000000001495.

28



114	 Foster JA, Rinaman L, Cryan JF. Stress & the gut-brain axis: Regulation by the 
microbiome. Neurobiol Stress. 2017;7:124-136. doi:10.1016/j.ynstr.2017.03.001.

115	 Smith RP, Easson C, Lyle SM, Kapoor R, Donnelly CP, Davidson EJ, et al. Gut 
microbial diversity is associated with sleep physiology in humans. PLoS One. 
2019;14(10):e0222394. doi:10.1371/journal.pone.0222394.

5.	DAS STOFFWECHSEL- UND ENTGIFTUNGSSYSTEM
1	 Park SH, Kim Y, Kang B, et al. Alcoholic liver disease: a new insight into the patho-

genesis of liver disease. Arch Pharm Res. 2022;45(7):447-459. doi:10.1007/s12272-
022-01397-y.

2	 Chidiac AS, Buckley NA, Noghrehchi F, Rosehill J. Paracetamol overdose and he-
patotoxicity: mechanism, treatment, prevention measures, and disease burden 
estimates. Expert Opin Drug Metab Toxicol. 2023;19(5):297-317. doi:10.1080/1742
5255.2023.2223959.

3	 Jensen T, Abdelmalek MF, Sullivan S, Nadeau KJ, Green M, Roncal C, et al. Fruc
tose and sugar: A major mediator of non-alcoholic fatty liver disease. J Hepatol. 
2018;68(5):1063-1075. doi:10.1016/j.jhep.2018.01.019.

4	 Coronati M, Baratta F, Pastori D, Ferro D, Angelico F, Del Ben M. Added fructose 
in non-alcoholic fatty liver disease and metabolic syndrome: A narrative review. 
Nutrients. 2022;14(6):1127. doi:10.3390/nu14061127.

5	 Oteng AB, Kersten S. Mechanisms of action of trans fatty acids. Adv Nutr. 
2020;11(3):697-708. doi:10.1093/advances/nmz125.

6	 Tinkov AA, Aschner M, Santamaria A, Bogdanov AR, Tizabi Y, et al. Exploring the 
role of cadmium, lead, arsenic, and mercury in non-alcoholic fatty liver disease and 
non-alcoholic steatohepatitis. Environ Res. 2023;238(Pt 1):117134. doi:10.1016/j.
envres.2023.117134.

7	 Zhang J, Hu L, Xu H. Dietary intake of per- and polyfluoroalkyl substances: Poten-
tial health effects on the human liver. Sci Total Environ. 2024;907:167945. 
doi:10.1016/j.scitotenv.2023.167945.

8	 Moloi TP, Ziqubu K, Mazibuko-Mbeje SE, Mabaso NH, Ndlovu Z. Aflatoxin B1-in-
duced hepatotoxicity through mitochondrial dysfunction, oxidative stress, and 
inflammation as central pathological mechanisms: A review of experimental evi-
dence. Toxicology. 2024;509:153983. doi:10.1016/j.tox.2024.153983.

9	 Ren Z, Fan H, Xue Y, Yang X, Liu X, Luo J, Zhao J, et al. Mediating role of metabolic 
syndrome between physical activity, sedentary behavior, and non-alcoholic fatty 
liver disease: a cross-sectional study. BMC Public Health. 2025;25(1):1661. 
doi:10.1186/s12889-025-22925-8.
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