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The Microbiome Affects our Happiness and 
Longevity: Can it Also Control Our Weight? 

A Bad Idea—Weight-Loss Medications  

Weight-loss medications have had a tainted past. Among the first medications to be used for 

weight loss were thyroid hormone (1893) and digoxin (1940s), with disastrous results. The most 

infamous weight-loss medication is fenfluramine (part of the phentermine-fenfluramine 

combination known as “phen-fen”), which was pulled from the U.S. market in 1997 because of 

its association with valvular heart disease. However, many other weight-loss medications have 

also been pulled from the market. The first was dinitrophenol in 1934, because of an association 

with the development of cataracts and neuropathy, many others have followed.  

In addition to prescription medications, the U.S. Food and Drug Administration (FDA) has also 

removed common over-the-counter weight-loss medications from the market, including ephedra 

(ma-huang) because of its cardiovascular effects, and phenylpropanolamine, because it increased 

the risk of hemorrhagic stroke. Weight-Loss Pharmacotherapy: A Brief Review,  Mary Margaret 

Huizinga, MD, MPH.  Clinical Diabetes, Am. Diabetes Assoc. 

The Alternative Digestive System 

As food being digested passes beyond the ileocecal valve the 

bacterial count in the gut rises from 103 to 1012 for each cubic 

centimeter. That is from 1,000 to 1,000,000,000,000! These bacteria 

(9 times as many bacterial cells as there are human cells in our 

body), along with the hollow tube that is the human colon, make up 

an alternate digestive system that we are only just beginning to 

understand and appreciate.  

Diverticulitis and Diverticulosis 

Until about 5 years ago the main reason physicians were interested in studying 

the gut was because of diverticulitis. Diverticulae are little-finger shaped, 

hollow protrusions from the colon that occur more frequently as we age. We 

now know that they are caused by a diet with too little insoluble fiber that 

causes increased intr-colonic pressure and the lining of the colon pops out 

through small weaknesses in the muscle that forms the wall of the colon. If 

these get infected the pain behaves very much like appendicitis and the effects 

can be serious—more than 30,000 deaths each year in the USA.  

Explanations Most Unsure (Emus)  

It is not what we would wish but research findings about the effects of 

diet are never certain—although some findings are more likely than 

others. The cause of diverticulosis—increased pressure in the large 

bowel and how to prevent it—eat more foods rich in insoluble fiber—

is relatively certain. Thus, this explanation would qualify as a scientific 

Explanation Moderately Unsure (an EMU-2). Most other findings 

about diet and health are less certain (EMU-3) explanations. This is 

understandable because we all eat many things every day and our gut bacteria do many different 



• Statin-like compounds 
• Anti-inflammatory agents 
• Anti-cancer agents 
• 75% of colon-wall calories 
• Anti-diabetes metabolic 

effects  
• An anti-obesity metabolic 

effects  

 

• Arteriosclerosis 
• Pro-cancer agents 
• Pro-inflammatory effects 
• Obesity 
• Inflammatory bowel 

disease 
• … and a whole host of other 

diseases you don’t really 
want to hear about! 

 

things with the food we eat. So now let’s look at what our microbiomes can do with soluble 

fiber—mostly starch and starch-like molecules that humans cannot digest but which bacteria can. 

A “Good” Microbiome Produces 

When the microbiome digests soluble fiber lots of short 

chain fatty acids (SCFAs) are produced including a lot of 

propionic acid. This travels from the gut to the liver and 

slows down the production of cholesterol just like statins.  

In the same way the gut microbes downregulate the immune 

system (anti-inflammatory agents), inhibit the growth of 

cancer cells, particularly breast cancer and make us less 

hungry (more on these latter two effects below).  

A “Bad” Microbiome Produces 

The activities of the microbiome are not always good. In 

people who eat red meat a special group of gut bacteria 

thrive. They transform major constituents of meat into a 

toxin TMAO that accelerates arteriosclerosis. This makes 

the eating of red meat safe only for those who don’t eat it—

like vegans, or who eat it only rarely such as less often than 

once a week. 

 

Lignan Decreases Breast Cancer Risk 

This is one of the really good things that the microbiome can do. Lignan is a common constituent 

of many foods and is not digestible by humans. The gut microbiome, however, can metabolize it 

into enterolactone, a Tamoxifen-like molecule. Women diagnosed with breast cancer survived 

twice as long if their blood levels of enterolactone were above the 50 %ile when diagnosed. 

A Gut-Produced Appetite Suppressant 

Only a few months ago scientists were able to trace the path of another molecule—acetate—

produced in the gut by bacteria. To their surprise it went to the brain of rats and made them eat 

less. This is really good news because acetate is readily metabolized by cells throughout the body 

and is harmless (EMU-2). If it really does make humans eat less it is understandable why diets 

high in soluble fiber are effective in weight loss. It never was just that such diets are filling! 

OK So Calories Count; But Sometimes They Subtract! 

It sounds too good to be true but eating some food groups correlates with weight loss! No, it’s 

not potato chips and French fries; they correlate with weight gain—duh! Surprisingly, however, 

while enriched grain products (breads, buns, pita chips and the like) are fattening, the same 

products made from whole grains correlate with weight loss. Furthermore, those enriched, 

processed grain products are as fattening as pies, cakes and pastries.   

Artificial Sweeteners are Bad News 

Thought to be harmless (and pronounced so by the FDA) artificial sweeteners such as saccharin, 

aspartamine and sucralose change the gut bacteria. Within weeks in both mice and man they 

produce a pre-diabetic state. What’s worse, they modify the bacteria in such a way that the gut is 

able to wring more calories out of the same amount of food! This is early data (EMU-3) and may 

yet change. Still, since the pre-diabetic state was successfully transferred to germ-free mice by 

fecal transplant. It is something that bears watching in 2015. 


