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Almost 25 years ago, Michael Ger s hon, a pro fessor of patho logy and cell bio logy at Columbia
Uni versity in New York, pub lished his ground break ing book, The Second Brain.

His 30 years of research had led to the dis cov ery that nerve cells in the gut act as a “brain” that
con trols the stom ach.
Our two brains, he wrote, must cooper ate, oth er wise there is chaos in the gut and misery in the
head, everything from “but ter �ies” to cramps, diarrhoea and con stip a tion.
More research over the years has helped us under stand the func tion of “the second brain” and
the inter de pend ence of the gut micro bi ota and the brain, the so-called gut-brain axis.
Kara Holmes, nurse and author of The Gut Health Reset, says it’s help ful to think of it as a phone
line that’s always open – a sig nalling sys tem sup por ted by immune cells, the enteric nervous
sys tem (ENS), gut bac teria and the vagus nerve, the largest nerve in the auto nomic nervous sys -
tem, which extends from the brain to the colon and plays a key role in heart, lung and digest ive
func tion.
The ENS is the focus of Uni versity of Mel bourne pro fessor Joel Born stein’s research.
Born stein explains that this sys tem of neur ons and cells runs the length of the gastrointest inal
tract, from the oeso phagus to the anus. That’s why, he sug gests, the gut-brain axis should really
be called the gut-micro bi ota-ENS-brain axis.
The ENS is the largest nervous sys tem in the body apart from the brain, with 200 mil lion to 600
mil lion nerve cells that form 20 or more di� er ent inter con nec ted func tional sub groups.
The gastrointest inal tract is the only organ in the body with a nervous sys tem that can oper ate
without input from the cent ral nervous sys tem.
Pro fessor Ng Siew Chien from the depart ment of medi cine and thera peut ics at the Chinese Uni -
versity of Hong Kong (CUHK) is dir ector of the Micro bi ota I-Cen ter (MagIC) and an expert on the
gut micro bi ome.
She explains the di� er ence between micro bi ota – all live microbes – and the micro bi ome, which
includes microbes, their genetic mater ial and the gut envir on ment. As a simple ana logy, con -
sider the micro bi ome as a house, and micro bi ota as the inhab it ants.
Gut micro bi ota pro duce large amounts of meta bol ites when the body digests food. Depend ing on
what we eat, these might be in�am mat ory or they may stim u late and reg u late the action of
nerve cells, in�u en cing mood.
It’s why diet is a key in�u ence on gut micro bi ota, and has an impact on men tal health and other
con di tions.

Your digest ive tract is your ‘second brain’, and what hap pens there can a�ect
your mood and stress levels, as well as your phys ical health
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About 95 per cent of the “happy hor mone” sero tonin is made in the gut, says Holmes. Gut bac -
teria cre ate other neur o trans mit ters, she says, and “we need an abund ance of help ful ones to be
in optimal men tal health”.
While good gut bac teria pro mote good men tal health, stress can upset an oth er wise happy bal -
ance.
The prob lem, says Holmes, is that many of us are in a per sist ent state of stress, so our sys tems
become desens it ised to high levels of the stress hor mone cortisol. This in turn a�ects our
digest ive sys tem and can cause leaky gut – an unhealthy gut lin ing that may have cracks or
holes, allow ing par tially diges ted food, tox ins and bugs to pen et rate the tis sues beneath it –
lead ing to chronic in�am ma tion.
“This is one of the ways our gut can su� er from our brain con stantly trig ger ing a stress
response,” Holmes says.
Cur rent evid ence strongly indic ates that gut micro bi ota can a�ect mood, not ably anxi ety, and
other ele ments of brain func tion.
Holmes can attest to this. In 2018, she found that mak ing small, power ful changes in her diet
trans formed her from the inside out – and helped her recover from an 11-year battle with an
eat ing dis order and pre-dia betes.
Ng notes that an unhealthy gut micro bi ome is closely related to intest inal and non-intest inal
dis orders, includ ing irrit able bowel syn drome, aller gies, asthma, car di ovas cu lar dis ease and
obesity, as well as men tal health dis orders, so nur tur ing a healthy envir on ment for our micro bi -
ota is cru cial.
Every one’s micro bi ota di� er slightly in the types and quant it ies of microbes, Born stein says.
Gen er ally, the more diverse the micro bi ota, the bet ter.
The micro bi ota get all their nutri ents from what we eat, so to change the rel at ive num bers of
di� er ent microbes we need only change the com pos i tion of our diet, he says.
What’s excit ing about this is that, while we may not be able to change our genetic make-up, we
can mod u late our gut micro bi ome to relieve dis eases or pro mote bet ter health. This is an entry
point for the devel op ment of pre ci sion medi cine.
Advances in bio tech no logy, Ng says, have suc cess fully used the gut micro bi ome in a num ber of
import ant clin ical con di tions.
For example, the US Food and Drug Admin is tra tion has approved the use of an oral gut micro bi -
ome for mu la tion to treat a recur rent and poten tially lethal con di tion, the Clostridium di�  cile
infec tion.
At CUHK, the �rst micro bi ome-based dia gnostic test for early colorectal can cer and recur rent
colorectal adenomas has been com mer cial ised.
Ng anti cip ates that advances in bio tech no logy will make it easier to isol ate next-gen er a tion
pro bi otic bac teria with spe ci�c health bene �ts against colorectal can cer, dia betes, obesity, aut -
ism, and pos sibly even demen tia.


