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If you are not yet convinced that the modern diet is degrading and shortening our lives, consider your liver. As waistlines expand, so 
does the incidence of non-alcoholic liver disease (NAFLD). Thanks to our modern diet and lifestyle, NAFLD is now reckoned to affect an 
astonishing quarter of the entire population of the world [1].

During the next decade non-alcoholic steatohepatitis (NASH), a sequel of NAFLD, is projected to increase by up to 56% [1,2]; and as 
NAFLD and NASH are the most rapidly growing causes of hepatocellular carcinoma in many countries [1,2], liver cancer driven by these 
factors is projected to double in the same time period.

There are not enough livers to transplant into all who need them, and not enough surgical teams. Transplants are not an ideal answer 
in any case, and come with a range of serious problems. It would be better if we could identify the factors driving the numbers up and 
neutralize them; or at least diagnose the condition early enough to implement preventative measures.

Overweight, obesity, metabolic syndrome and Type 2 diabetes are the principle and over-lapping risk factors.

Body shape and liver enzyme tests are the main diagnostics. However, between 10 and 15% of adults with normal bodyweight have 
‘lean NAFLD’ [3-6], and as yet unknown number have ‘lean NASH’ [7,8], which contributes to a significant degree of under-diagnosis. This 
means that many progress to liver cancer (and heart disease) who should have been headed off at the pass.

From a public heath perspective, and given the progressive nature of this kind of liver disease [9], it would be better to focus on preven-
tion and enhanced awareness.

If overweight folks and Type 2 diabetics want to preserve their livers they must lose weight and regain glycemic control. There are 
plenty of ways of doing this. Weight loss of circa 10% is widely recommended, as is physical exercise [10]. Low-carb and ketogenic diets 
are also helpful [11-13]. Type 1 diabetics cannot reverse their condition but are significantly less at risk [14-16].

If you are normal weight and non-diabetic you may still have a problem; and if you are experiencing fatigue, nausea, loss of appetite 
and weight loss, together with pain or discomfort in the upper right abdomen, swelling of the abdomen and/or legs, enlarged capillaries, 
enlarged spleen, red palms and/or yellowing of the skin and eyes, you should definitely go for screening.

However, the majority of cases of NAFLD are asymptomatic, and given that 1 in 4 of us have this condition, it is just as well that there is 
more that we can do to protect ourselves. It is all about diet and lifestyle. And diet.

The accumulation of fats in the liver is a key driver of NAFLD. In descending order of importance these fats derive from lipids released 
from adipocytes elsewhere in the body, endogenous lipogenesis from dietary carbs, which is accelerated by hyperinsulinaemia [17-19], 
and from dietary fats [20].
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The first mechanism can be modified, but is not a logical target as it is essential for weight loss. Endogenous lipogenesis is reduced by 
low carb diets and improved insulin sensitivity, hence the benefits of carb restriction [11-13, 21-25] and physical exercise [10, 26], prefer-
ably in combination [27]. This is a healthy combination in non-diabetics too.

Sugar restriction seems to be particularly important [28-31]. A Swiss group recently showed that consuming quite modest daily 
amounts (80 g) of fructose or sucrose (50% of which is fructose) increased lipid formation in the liver by 100% [30]. Due to the exces-
sive amounts of sugar and high fructose corn syrup in ultra-processed foods, most people consume over 100 g of total sugars per day [ie 
31-33].

The situation with dietary fats is somewhat unclear.

There is, however, a rationale for cutting back on omega 6 plant oils and increasing intakes of fish oil and extra virgin olive oil, which 
exert protective effects via anti-inflammatory and other mechanisms [34-38]. You should add prebiotic fibers, which prevent pro-inflam-
matory lipopolysaccharides flooding into the liver from a dysbiotic gut [39-40].

If you think this sounds like an advertisement for the Mediterranean diet, you’re right. The Med diet is indeed protective against NAFLD 
[41-48]. Conversely, the ultra-processed diet, packed with fats, sugars and calories but low in prebiotic fiber and all the protective phyto-
nutrients, makes NAFLD more likely [49-50].

The modern diet, by creating the toxic tetrad of chronic inflammation, type B malnutrition, dysbiosis and glycemic overload, creates 
the perfect hepatic storm, which is exacerbated by our low levels of physical activity.

This profoundly pathogenic combination generates insulin resistance, lipid infiltration, mitochondrial dysfunction, inflammatory 
stress, endoplasmic reticulum stress, endotoxaemia and other problems. This explains exactly why a quarter of the world’s population 
now have liver disease – and why all the non-communicable degenerative diseases have become so prevalent.

There is a proliferation of research into the machinery of NAFLD and its progression and a multitude of potential targets for magic 
pharmaceutical bullets. These will come with all the usual problems of cost and toxicity and be completely unsuitable for prophylactic or 
public health use. Drug combinations, which will be necessary because the network of pathogenic vectors that culminate in the NAFLD 
syndrome has so many strands, will be even more problematic.

In the greater scheme of things, the food multinationals must be bought to heel. The chemical warfare they are waging against us is 
intolerable, and their profits are blood money. While waiting (cue the elevator muzak), here are a few simple things you can do to revert 
to pre-transitional nutrition and heal yourself.

Stop buying ultra-processed foods. Learn to use and cook with basic produce. Bio-hackers can alternatively use the Health Protocol, 
which counters three of the major disease vectors. Add low carb plus a little physical activity to counter the fourth.

If you are unwilling or unable to be physically more active, there may be a hack for that too.

The hepato-protective effects of exercise are mediated via increased insulin sensitivity and the up-regulation of autophagy. The herb 
Gynostemma pentaphyllum contains dammarane saponins which induce AMP-Kinase phosphorylation and therefore improved insulin 
sensitivity and a physiological level of autophagy. They protect against NAFLD in pre-clinical models with secondary improvements in the 
microbiome. Evidence is emerging of efficacy in clinical NAFLD as well.

Gynostemma pentaphyllum (‘Jiaogulan’) is well known in traditional Chinese medicine, and has been used for centuries to treat frailty, 
obesity and diabetes. It has an excellent safety profile; the plant is easy to grow and you can make up a tisane in minutes. I prefer to work 
with standardized and validated extracts such as Activ Amp.
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I generally combine it with betaine, an atypical amino acid and a waste product of sugar beet processing. Betaine is also known as tri-
methyl glycine, but many researchers who study this compound and understand its importance refer to it as vitamin B10.

Betaine is a methyl group donor, an osmoprotectant and a chaperone compound. It is vital for the health and function of the liver and 
reverses the progression of preclinical models of NAFLD. It down-regulates genes involved in endogenous lipogenesis and encourages 
lipid removal from the liver, probably by facilitating hepatic phospholipid synthesis.

The actions of this interesting molecule are broadly similar in all higher life forms studied to date, and there is no reason to believe that 
humans are any different. The fact that betaine has not yet been adequately clinically trialled. illustrates the bias in research funding, and 
the disinclination of the pharma industry to allow safe, natural and inexpensive compounds to compete with their toxic and over-priced 
products.

And the foie gras?

In my last year of school I worked a summer job on a Périgord farm. Those geese came running whenever Mme Cambronne called them 
to be funnel-fed, and would push each other aside to get to the front of the line. Far from being traumatized by the process they clearly 
enjoyed it, even if they might not have relished the idea of conjoining, finally, with toasted brioche and Jurançon.

Bibliography

1. Huang DQ., et al. “Global epidemiology of NAFLD-related HCC: trends, predictions, risk factors and prevention”. Nature Reviews Gas-
troenterology and Hepatology 18 (2021): 223-238.

2. Younossi Z., et al. “Global burden of NAFLD and NASH: trends, predictions, risk factors and prevention”. Nature Reviews Gastroenterol-
ogy and Hepatology 15.1 (2018): 11-20.

3. Maier S., et al. “Lean NAFLD: an underrecognized and challenging disorder in medicine”. Reviews in Endocrine and Metabolic Disorders 
22.2 (2021): 351-366.

4. Bellentani S., et al. “Prevalence of and risk factors for hepatic steatosis in Northern Italy”. Annals of Internal Medicine 132 (2000): 
112-117.

5. Kwon YM., et al. “Association of nonalcoholic fatty liver disease with components of metabolic syndrome according to body mass 
index in Korean adults”. The American Journal of Gastroenterology 107 (2012): 1852-1858.

6. Xu C., et al. “Prevalence and risk factors for the development of nonalcoholic fatty liver disease in a nonobese Chinese population: the 
Zhejiang Zhenhai Study”. The American Journal of Gastroenterology 108 (2013): 1299-1304.

7. Younes R and Bugianesi E. “NASH in Lean Individuals”. Seminars in Liver Disease 39.1 (2019): 86-95.

8. Das K and Chowdhury A. “Lean NASH: distinctiveness and clinical implication”. Hepatology International 7.2 (2013): 806-813.

9. Singh S., et al. “Fibrosis progression in nonalcoholic fatty liver vs nonalcoholic steatohepatitis: a systematic review and meta-analysis 
of paired-biopsy studies”. Clinical Gastroenterology and Hepatology 13.4 (2015): 643-654.

10. Van der Windt DJ., et al. “The Effects of Physical Exercise on Fatty Liver Disease”. Gene Expression 18.2 (2018): 89-101.

11. Haghighatdoost F., et al. “The effects of low carbohydrate diets on liver function tests in nonalcoholic fatty liver disease: A systematic 
review and meta-analysis of clinical trials”. Journal of Research in Medical Sciences 21 (2016): 53.

https://pubmed.ncbi.nlm.nih.gov/33349658/
https://pubmed.ncbi.nlm.nih.gov/33349658/
https://pubmed.ncbi.nlm.nih.gov/28930295/
https://pubmed.ncbi.nlm.nih.gov/28930295/
https://pubmed.ncbi.nlm.nih.gov/33389543/
https://pubmed.ncbi.nlm.nih.gov/33389543/
https://pubmed.ncbi.nlm.nih.gov/10644271/
https://pubmed.ncbi.nlm.nih.gov/10644271/
https://pubmed.ncbi.nlm.nih.gov/23032980/
https://pubmed.ncbi.nlm.nih.gov/23032980/
https://pubmed.ncbi.nlm.nih.gov/23567356/
https://pubmed.ncbi.nlm.nih.gov/23567356/
https://pubmed.ncbi.nlm.nih.gov/30654392/
https://pubmed.ncbi.nlm.nih.gov/26202295/
https://pubmed.ncbi.nlm.nih.gov/24768810/
https://pubmed.ncbi.nlm.nih.gov/24768810/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5954622/
https://pubmed.ncbi.nlm.nih.gov/27904598/
https://pubmed.ncbi.nlm.nih.gov/27904598/


Citation: Paul Clayton. “Diet and Non-Alcoholic Steatohepatitis”. EC Nutrition 16.12 (2021): 01-06.

04

Diet and Non-Alcoholic Steatohepatitis

12. Tendler D., et al. “The effect of a low-carbohydrate, ketogenic diet on nonalcoholic fatty liver disease: a pilot study”. Digestive Diseases 
and Sciences 52.2 (2007): 589-593.

13. Watanabe M., et al. “Beneficial effects of the ketogenic diet on nonalcoholic fatty liver disease: A comprehensive review of the litera-
ture”. Obesity Reviews 21.8 (2020): e13024.

14. Regnell SE and Lernmark Å. “Hepatic steatosis in type 1 diabetes”. The Review of Diabetic Studies 8.4 (2011): 454-467.

15. Barros BSV., et al. “Prevalence of non-alcoholic fatty liver disease and its associated factors in individuals with type 1 diabetes: a 
cross-sectional study in a tertiary care center in Brazil”. Diabetology and Metabolic Syndrome 3.1 (2021): 33.

16. Cusi K., et al. “Non-alcoholic fatty liver disease (NAFLD) prevalence and its metabolic associations in patients with type 1 diabetes 
and type 2 diabetes”. Diabetes, Obesity and Metabolism 19.11 (2017): 1630-1634.

17. Lambert JE., et al. “Increased de novo lipogenesis is a distinct characteristic of individuals with nonalcoholic fatty liver disease 146.3 
(2014): 726-735.

18. Shulman GI. “Ectopic fat in insulin resistance, dyslipidemia, and cardiometabolic disease”. The New England Journal of Medicine 
371.12 (2014): 1131-1141.

19. Petersen KF., et al. “The role of skeletal muscle insulin resistance in the pathogenesis of the metabolic syndrome”. Proceedings of the 
National Academy of Sciences of the United States of America 104.31 (2007): 12587-12594.

20. Donnelly KL., et al. “Sources of fatty acids stored in liver and secreted via lipoproteins in patients with nonalcoholic fatty liver dis-
ease”. Journal of Clinical Investigation 115.5 (2005): 1343-1351.

21. Browning JD., et al. “Short-term weight loss and hepatic triglyceride reduction: evidence of a metabolic advantage with dietary car-
bohydrate restriction”. The American Journal of Clinical Nutrition 93.5 (2011): 1048-1052.

22. Haghighatdoost F., et al. “The effects of low carbohydrate diets on liver function tests in nonalcoholic fatty liver disease: A systematic 
review and meta-analysis of clinical trials”. Journal of Research in Medical Sciences 21 (2016): 53.

23. Hyde PN., et al. “Dietary carbohydrate restriction improves metabolic syndrome independent of weight loss”. JCI Insight 4.12 (2019): 
e128308.

24. Athinarayanan SJ., et al. “Long-Term Effects of a Novel Continuous Remote Care Intervention Including Nutritional Ketosis for the 
Management of Type 2 Diabetes: A 2-Year Non-randomized Clinical Trial”. Frontiers in Endocrinology (2019): 348.

25. Van Der Windt DJ., et al. “The Effects of Physical Exercise on Fatty Liver Disease”. Gene Expression 18.2 (2018): 89-101.

26. Wang ST., et al. “Physical activity intervention for non-diabetic patients with non-alcoholic fatty liver disease: a meta-analysis of ran-
domized controlled trials”. BMC Gastroenterology 20.1 (2020): 66.

27. Romero-Gómez M., et al. “Treatment of NAFLD with diet, physical activity and exercise”. The Journal of Hepatology 67.4 (2017): 829-
846.

28. Schwarz JM., et al. “Effect of a High-Fructose Weight-Maintaining Diet on Lipogenesis and Liver Fat”. The Journal of Clinical Endocrinol-
ogy and Metabolism 100.6 (2015): 2434-2442.

29. Tappy L. “Fructose-containing caloric sweeteners as a cause of obesity and metabolic disorders”. The Journal of Experimental Biology 
221.1 (2018): jeb164202.

https://pubmed.ncbi.nlm.nih.gov/17219068/
https://pubmed.ncbi.nlm.nih.gov/17219068/
https://onlinelibrary.wiley.com/doi/full/10.1111/obr.13024
https://onlinelibrary.wiley.com/doi/full/10.1111/obr.13024
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3359690/
https://pubmed.ncbi.nlm.nih.gov/33741024/
https://pubmed.ncbi.nlm.nih.gov/33741024/
https://pubmed.ncbi.nlm.nih.gov/28417532/
https://pubmed.ncbi.nlm.nih.gov/28417532/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6276362/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6276362/
https://pubmed.ncbi.nlm.nih.gov/25229917/
https://pubmed.ncbi.nlm.nih.gov/25229917/
https://pubmed.ncbi.nlm.nih.gov/17640906/
https://pubmed.ncbi.nlm.nih.gov/17640906/
https://pubmed.ncbi.nlm.nih.gov/15864352/
https://pubmed.ncbi.nlm.nih.gov/15864352/
https://pubmed.ncbi.nlm.nih.gov/21367948/
https://pubmed.ncbi.nlm.nih.gov/21367948/
https://pubmed.ncbi.nlm.nih.gov/27904598/
https://pubmed.ncbi.nlm.nih.gov/27904598/
https://pubmed.ncbi.nlm.nih.gov/31217353/
https://pubmed.ncbi.nlm.nih.gov/31217353/
https://pubmed.ncbi.nlm.nih.gov/31231311/
https://pubmed.ncbi.nlm.nih.gov/31231311/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5954622/
https://www.researchgate.net/publication/339885484_Physical_activity_intervention_for_non-diabetic_patients_with_non-alcoholic_fatty_liver_disease_a_meta-analysis_of_randomized_controlled_trials
https://www.researchgate.net/publication/339885484_Physical_activity_intervention_for_non-diabetic_patients_with_non-alcoholic_fatty_liver_disease_a_meta-analysis_of_randomized_controlled_trials
https://pubmed.ncbi.nlm.nih.gov/28545937/
https://pubmed.ncbi.nlm.nih.gov/28545937/
https://pubmed.ncbi.nlm.nih.gov/25825943/
https://pubmed.ncbi.nlm.nih.gov/25825943/
https://pubmed.ncbi.nlm.nih.gov/29514881/
https://pubmed.ncbi.nlm.nih.gov/29514881/


Citation: Paul Clayton. “Diet and Non-Alcoholic Steatohepatitis”. EC Nutrition 16.12 (2021): 01-06.

05

Diet and Non-Alcoholic Steatohepatitis

30. Geidl-Flueck B., et al. “Fructose- and sucrose- but not glucose-sweetened beverages promote hepatic de novo lipogenesis: A random-
ized controlled trial”. Journal of Hepatology (2021).

31. Chatelan A., et al. “Total, Added, and Free Sugar Consumption and Adherence to Guidelines in Switzerland: Results from the First 
National Nutrition Survey menuCH 11.5 (2019): 1117.

32. Azaïs-Braesco V., et al. “A review of total and added sugar intakes and dietary sources in Europe”. Nutrition Journal 16.1 (2017): 6.

33. Newens KJ and Walton J. “A review of sugar consumption from nationally representative dietary surveys across the world”. Journal of 
Human Nutrition and Dietetics 29.2 (2016): 225-240.

34. Khadge S., et al. “Dietary omega-3 and omega-6 polyunsaturated fatty acids modulate hepatic pathology”. Journal of Nutritional Bio-
chemistry 52 (2018): 92-102.

35. Ferramosca A and Zara V. “Modulation of hepatic steatosis by dietary fatty acids”. World Journal of Gastroenterology 20.7 (2014): 
1746-1755.

36. Capanni M., et al. “Prolonged n-3 polyunsaturated fatty acid supplementation ameliorates hepatic steatosis in patients with non-
alcoholic fatty liver disease: a pilot study”. Alimentary Pharmacology and Therapeutics 23.8 (2006): 1143-1151.

37. Tanaka N., et al. “Highly purified eicosapentaenoic acid treatment improves nonalcoholic steatohepatitis”. Journal of Clinical Gastro-
enterology 42.41 (2008): 413-418.

38. Bozzetto L., et al. “Liver fat is reduced by an isoenergetic MUFA diet in a controlled randomized study in type 2 diabetic patients”. 
Diabetes Care 35.7 (2012): 1429-1435.

39. Loman BR., et al. “Prebiotic and probiotic treatment of nonalcoholic fatty liver disease: a systematic review and meta-analysis”. Nutri-
tion Reviews 76.11 (2018): 822-839.

40. Safari Z and Gérard P. “The links between the gut microbiome and non-alcoholic fatty liver disease (NAFLD)”. Cellular and Molecular 
Life Sciences 76.8 (2019): 1541-1558.

41. Abenavoli L., et al. “Health benefits of Mediterranean diet in nonalcoholic fatty liver disease”. Expert Review of Gastroenterology and 
Hepatology 12.9 (2018): 873-881.

42. Fraser A., et al. “A modified Mediterranean diet is associated with the greatest reduction in alanine aminotransferase levels in obese 
type 2 diabetes patients: results of a quasi-randomised controlled trial 51 (2008): 1616-1622.

43. Ryan MC., et al. “The Mediterranean diet improves hepatic steatosis and insulin sensitivity in individuals with non-alcoholic fatty liver 
disease”. The Journal of Hepatology 59 (2013): 138-143.

44. Bozzetto L., et al. “Liver fat is reduced by an isoenergetic MUFA diet in a controlled randomized study in type 2 diabetic patients”. 
Diabetes Care 35 (2012): 1429-1435.

45. Trovato FM., et al. “Mediterranean diet and non-alcoholic fatty liver disease: the need of extended and comprehensive interventions”. 
Clinical Nutrition 34 (2015): 86-88.

46. Abenavoli L., et al. “Effects of Mediterranean diet supplemented with silybin-vitamin E-phospholipid complex in overweight patients 
with non-alcoholic fatty liver disease”. Expert Review of Gastroenterology and Hepatology 9 (2015): 519-527.

47. Misciagna G., et al. “Effect of a Low Glycemic Index Mediterranean Diet on Non-Alcoholic Fatty Liver Disease. A Randomized Con-
trolled Clinical Trial”. The Journal of Nutrition, Health and Aging 21 (2017): 404-412.

https://pubmed.ncbi.nlm.nih.gov/33684506/
https://pubmed.ncbi.nlm.nih.gov/33684506/
https://pubmed.ncbi.nlm.nih.gov/31109151/
https://pubmed.ncbi.nlm.nih.gov/31109151/
https://nutritionj.biomedcentral.com/articles/10.1186/s12937-016-0225-2
https://pubmed.ncbi.nlm.nih.gov/26453428/
https://pubmed.ncbi.nlm.nih.gov/26453428/
https://pubmed.ncbi.nlm.nih.gov/29175671/
https://pubmed.ncbi.nlm.nih.gov/29175671/
https://pubmed.ncbi.nlm.nih.gov/24587652/
https://pubmed.ncbi.nlm.nih.gov/24587652/
https://pubmed.ncbi.nlm.nih.gov/16611275/
https://pubmed.ncbi.nlm.nih.gov/16611275/
https://pubmed.ncbi.nlm.nih.gov/18277895/
https://pubmed.ncbi.nlm.nih.gov/18277895/
https://pubmed.ncbi.nlm.nih.gov/22723581/
https://pubmed.ncbi.nlm.nih.gov/22723581/
https://pubmed.ncbi.nlm.nih.gov/30113661/
https://pubmed.ncbi.nlm.nih.gov/30113661/
https://pubmed.ncbi.nlm.nih.gov/30683985/
https://pubmed.ncbi.nlm.nih.gov/30683985/
https://pubmed.ncbi.nlm.nih.gov/30033779/
https://pubmed.ncbi.nlm.nih.gov/30033779/
https://pubmed.ncbi.nlm.nih.gov/18597068/
https://pubmed.ncbi.nlm.nih.gov/18597068/
https://pubmed.ncbi.nlm.nih.gov/23485520/
https://pubmed.ncbi.nlm.nih.gov/23485520/
https://pubmed.ncbi.nlm.nih.gov/22723581/
https://pubmed.ncbi.nlm.nih.gov/22723581/
https://pubmed.ncbi.nlm.nih.gov/24529325/
https://pubmed.ncbi.nlm.nih.gov/24529325/
https://pubmed.ncbi.nlm.nih.gov/25617046/
https://pubmed.ncbi.nlm.nih.gov/25617046/
https://pubmed.ncbi.nlm.nih.gov/28346567/
https://pubmed.ncbi.nlm.nih.gov/28346567/


Citation: Paul Clayton. “Diet and Non-Alcoholic Steatohepatitis”. EC Nutrition 16.12 (2021): 01-06.

06

Diet and Non-Alcoholic Steatohepatitis

48. Cantero I., et al. “Dietary Inflammatory Index and liver status in subjects with different adiposity levels within the PREDIMED trial”. 
Clinical Nutrition 37.5 (2018): 1736-1743.

49. Oddy WH., et al. “The Western dietary pattern is prospectively associated with nonalcoholic fatty liver disease in adolescence”. The 
American Journal of Gastroenterology 108.5 (2013): 778-785.

50. Simoes ICM., et al. “Fat and Sugar-A Dangerous Duet”. A Comparative Review on Metabolic Remodeling in Rodent Models of Nonalco-
holic Fatty Liver Disease 11.12 (2019): 2871.

Volume 16 Issue 12 December 2021
©All rights reserved by Paul Clayton.

https://pubmed.ncbi.nlm.nih.gov/28734553/
https://pubmed.ncbi.nlm.nih.gov/28734553/
https://pubmed.ncbi.nlm.nih.gov/23545714/
https://pubmed.ncbi.nlm.nih.gov/23545714/
https://pubmed.ncbi.nlm.nih.gov/31771244/
https://pubmed.ncbi.nlm.nih.gov/31771244/

