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Banting’s physician, ENT specialist William Harvey had concluded
that a diet of purely animal foods helped cure diabetes and would

likely help obesity as well. (More later in the lecture)
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DR HARVEY ATTENDS ALECTURE IN WHICH CLAUDE BERNARD
DESCRIBES HIS DISCOVERY THAT THE LIVER "SECRETES”
GLUCOSE

An Introduction
to the Study
of Experimental
Medicine

Claude Bernard

Claude Bernard

EXyerimental
Medicine

with a new introduction by
Stewart Wolf
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FIRST REPORTED CASE OF EXERCISE-ASSOCIATED

HYPONATRAEMIC ENCEPHALOPATHY
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WATERLOGGED

The Serious Problem of
Overhydration in Endurance Sports

. What athletes really
" need to drink to train
. and perform their best
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WATERLOGGED

The Serious Problem of
Overhydration in Endurance Sports

WATERLOGGED

Exposed the deviant behaviour of the US
sports drink industry in overpromoting the
use of their product producing a novel
potentially fatal (iatrogenic) disease —
Exercise-associated Hyponatraemic
Encephalopathy (EAHE).
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foreword by

Gary Player

Make no mistake
. s is a food revolution. and |
. you have no better guide on
this journey than
Tim Noakes.







SA’'s ticking time bomb

By Babalo Ndenze (O Aug19, 2014

Cape Town - Parliament will soon be introducing elements of nutritionist and sports
scientist Tim Noakes’s much-talked-about low-carbohydrate high-fat diet to the menu, as
it joins forces with the professor in his crusade to fight the obesity and diabetes
“epidemic” facing the country.

Noakes took to Parliament on Monday after receiving an invitation from its wellness unit.
Hessaid the country was sitting on a “time bomb” if diabetes and obesity were not
addressed. The country ran the risk of becoming the “fattest” country in the world.
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UCT doctors slam Noakes

August 25 2014 at 06:00am

Francesca Villette

SPORT scientist Tim Noakes is making “outrageous.
unproven claims about disease prevention” in
advocating a high-fat, low-carbohydrate diet, says
UCT's Faculty of Health Sciences.

This comes after MPs and staff at Parliament expressed
support for the diet after Noakes spoke to them and
warned about South Africa’s obesity “epidemic”.

But academics in the health sciences are worried it has
no real scientific evidence to back it up, Wim de Villiers,
dean of the faculty at UCT, says in a letter to the Cape
Times.

Professor Tim Noakes

“The message it sends out to the public about healthy

eating is cause for deep concern — not only regarding

Parliament’'s support for it as an evidence-based ‘diet

revolution’. but sadly. the long-term impact this may

have on the health of the very people they have been elected to serve,” says the letter, signed by De
Villiers and three other academics.

De Villiers said that while the consumption of a low-carbohydrate, high-fat diet might lead to initial weight
loss, there was “good reason” to believe it could result in nutritional deficiencies. and increase the risk of
heart disease, diabetes, kidney problems, constipation and some cancers.

Noakes, a professor at UCT. says the university has continually misrepresented his message about the
diet.

“An outline of the scientific evidence for my position is presented in about 20 000 words in our book Real
Meal Revolution.

“That work includes references to the most important scientific works supporting my interpretation,” he
said.

De Villiers said that by promoting his diet as revolutionary, Noakes was vilifying the integrity and credibility
of those who criticised the lack of evidence for the benefits of his diet. It was also contrary to UCT's
principle of academic freedom.

De Villiers said yesterday he advocated a balanced diet of foods from all food groups. The human body
needed a range of nutrients to survive.

“Diets like Banting are, however, typically ‘one dimensional’ in focus. They promote increased intake of
protein- and fat-containing foods at the expense of healthy carbohydrate-containing foods, and focus on
adherence to a limited food plan,” De Villiers said

Luzuko Jacobs, spokesman for Parliament, said Noakes had been invited on more than one occasion to
speak about health and wellness. “We aim to offer a variety of speakers when it comes to the topic of
wellness.... that he spoke in Parliament... does not mean we are entering into any kind of partnership with
him.”

Noakes said a high-carbohydrate diet was detrimental to the health of people with insulin resistance.

“If that message is without scientific support, then the faculty has every right to cross the civil divide as it

has now chosen — an action which, | suspect, is unprecedented in the history of the faculty and perhaps
also in the history of UCT.”

He added: “Carbohydrate restriction in this group can be profoundly beneficial as it can reverse obesity
and in some cases Type 2 diabetes mellitus — the two conditions that will ultimately bankrupt South African
medical services unless we take appropriate preventive actions

FACULTY OF HEALTH SCIENCES
UNIVERSITY OF CAPE TOWN

The Editor
Cape Times
22 August 2014

Noakes' diet and health implications

The apparent endorsement by Members of Parliament of South Africa of the latest fashionable
diet, ‘Banting’ ('SA's Ticking Time-bomb’, Cape Times, 19 August 2014) and the message it
sends out to the public about healthy eating, is cause for deep concern - not only regarding
Parliament's support for it as an evidenced-based ‘diet revolution’, but sadly, the long-term
impact this may have on the health of the very people they have been elected to serve.

Any diet for weight loss and maintenance should be safe and promote health in the long-term.
Currently the long term safety and health benefits of low carbohydrate, high fat diets - such as
Atkins, Paleo and South Beach, and in which Banting falls - are unproven, and in particular
whether it is safe in pregnancy and childhood.

Importantly, while the consumption of a low carbohydrate, high fat diet may lead to initial
weight loss and associated health benefits - as indeed would a balanced weight loss diet -
there is good reason for concern that this diet may rather result in nutritional deficiencies,
increased risk for heart disease, diabetes mellitus, kidney problems, constipation, certain
cancers and excessive iron stores in some individuals in the long ferm. Research leaves no
doubt that healthy balanced eating is very important in reducing disease risk (see web page
below dedicated to this debate).

It is therefore a serious concern that Professor Timothy Noakes, a colleague respected for his
research in Sports Science, is aggressively promoting this diet as a ‘revolution’, making
outrageous unproven claims about disease prevention, and maligning the integrity and
credibility of peers who criticize his diet for being evidence-deficient and not conforming to the
tenets of good and responsible science. This goes against the University of Cape Town's
commitment to academic freedom as the prerequisite to fostering responsible and respectful
intellectual debate and free enquiry.

This is not the forum to debate details of diets, but to draw attention to the need for us to be
pragmatic. Research in this field has proven time and again that the quest for lean and healthy
bodies cannot be a quick-fix, ‘one- size-fits-all’ solution. The major challenge lies in establishing
sustainable and healthy dietary and physical activity patterns to promote long term weight
maintenance and health after weight loss, and includes addressing psychosocial,
environmental and physiological factors.
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The Editor

Cape Times

22 August 2014

Noakes' diet and health implications

The apparent endorsement by Members of Parioment of South Africa of the latest fashionable
diet, ‘Banting’ ['SA's Ticking Time-bomb’, Cape Times. 19 August 2014) and the message it
sends out to the public about healthy eating, is couse for deep concermn - not only regording
Pariament’s support for it as an evidenced-based 'diet revolution’, but sadly, the long-term
impact this may have on the health of the very people they have been elected fo serve.

Any diet for weight loss and maintenance should be sofe and promote health in the long-term,
Currently the long term safety and health benefits of low carbohydrate, high fot diets - such as
Atkins, Paleo and South Beach, and in which Banting falls z_ares unproven, and in particular
whether it is sofe in pregnancy and childhood.

Importantly, while the consumption of o low carbohydrate, high fot diet may lead to initiol
weight loss and associated health benefits - as indeed would o balanced weight loss diet -
there is good reason for concerm that this diet may rather result in nutrtional deficiencies,
increased risk for heart disease, diobetes mellitus, kidney problems, constipation, certain
cancers and excessive iron stores in some individuals in the long term. Research leaves no
doubt that healthy balanced eating is very important in reducing disease risk (see web page
below dedicated to this debate).

It is therefore o serious concem that Professor Timothy Nockes, a colleague respected for his
research in Sports Science, is aggressively promoting this diet as o ‘revolution’, making
outrageous unproven claims about disease praveatian _and maligning the integrity and
credibility of peers who criticize his diet for being evidence-deficient and not conforming to the
tenets of good and responsible science. This goes against the University of Cope Town's
commitment to academic freedom as the prerequisite to fostering responsible and respectful
intellectual debaote and free enquiry.

This is not the forum to debate details of diets, but to draw attention to the need for us to be
pragmatic. Research in this field has proven time and again thot the quest for lean and healthy
bodies cannot be a quick-fix, ‘one- size-fits-all' sclution. The major challenge lies in establishing
sustainable and healthy dietary and physical activity patterns to promote long term weight
maintenance and heaolth ofter weight loss, and includes addressing psychosocial,
environmental and physiological factors.

Our bodies need a range of nutrients sourced from a variety of food groups to survive. Diets ike
the Banting cre, however, typically ‘one dimensional’ in focus. They promote increased intake
of protein and fat containing foods ot the expense of healthy caroohydrate containing faads,
and focus on adherence to a limited food plan. ignored are the other important factors
impacting on health - like physical activity (the important of which we cannot emphasise
enough), environmental factors, and individual health profiles.

UCT's Faculty of Health Sciences, a leading research institution in Africo, has a reputation for
research excellence to uphold. Above all, our research must be socially responsicle. We have
therefore taken the unusual step of distancing ourselves from the proponents of this diet. To
foster informed engagement of the issues reloted to the Diet debcote, the Faculty has

established ¢ web poge with material on this: http://www health uct ac zo/fhs/news/high-fat-
diet-debate.
Sincerely

Prof Wim de Viliers (Dean: Faculty of Health Sciences, University of Cape Town)|
Prof Bongani dxesi (Head: Department of Medicine, UCT)
Emeritus Prof Lionel Opie (Hatter Institute of Cardiology, Department of Medicine)

Associate Professor Margong Senekal: Assoc Prof (Head: Division of Human Nutrition)

Copied to:

Prof Timothy Nockes (University of Cope Town)

Hon Bgleka MRele. Specker of Parioment

Minister of Health, Dr Aaron Motsgsiedi.
MEC for Health, Westem Caope Government, Dr Theyas Botha

Members of the South African Committee of Medical Deans

ENDS
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Linda Rhoda, Manager
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The Editor
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Noakes' diet and health implications

The apparent endorsement by Members of Parlioment of South Africa of the latest fashionable
diet, ‘Banting’ ['SA's Ticking Time-bomb’, Cape Times. 19 August 2014) and the message it
sends out to the public about healthy eating, is couse for deep concern - not only regording
Pariament’s support for it s an evidenced-based 'diet revolution’, but sadly, the long-term
impact this may have on the health of the very people they have been elected to serve.

Any diet for weight loss and maintenance should be safe and promote health in the long-term,
Currently the long term safety and health benefits of low carbohydrate, high fot diets - such as
Afkins, Paleo and South Beach, and in which Banting falls ;_ae unproven, and in particulor
whether it is safe in pregnancy and childhood.

Our bodies need a range of nutrients sourced from a variety of food groups to survive. Diets ike
the Banting are, however, typically ‘one dimensional’ in focus. They promote increcsed intake
of protein and fot containing foods ot the expense of healthy caroohydrate containing foads,
aad focus on adherence to ¢ limited food plan. ignored are the other important foctors
impacting on heclth - ike physical activity {the important of which we cannot emphasise
enough), environmental factors, and individual health profiles.

UCT's Faculty of Health Sciences, a leading research institution in Africo, has a reputation for
research excellence to uphold. Above all, our research must be socially responsitle. We have
therefore taken the unusual step of distancing ourselves from the proponents of this diet. To
foster informed engagement of the issues reloted to the Diet debcote, the Faculty has
established ¢ web poge with material on this: http://www heglth uct.ac zo/fhs/news/high-fot-
diet-debate.

Sincerely

Prof Wim de Viliers (Dean: Faculty of Health Sciences, University of Cape Town)|
Prof Bongani dxesi (Head: Department of Medicine, UCT)
Emeritus Prof Lionel Opie (Hatter Institute of Cardiology, Depcortment of Medicine)

Associate Professor Margone Senekal: Assoc Prof (Head: Division of Human Nutrition)

“It is therefore a serious concern that Professor Timothy Noakes, a
colleague respected for his research in Sports Science, is
aggressively promoting this diet as a ‘revolution’, making outrageous
unproven claims about disease prevention, and maligning the

integrity and credibility of peers who criticize his diet for being
evidence-deficient and not conforming to the tenets of good and
responsible science. This goes against the University of Cape Town’s
commitment to academic freedom as the prerequisite to fostering
responsible and respectful intellectual debate and free enquiry”.
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Distinguishing online academic bullying: identifying new forms of
harassment in a dissenting Emeritus Professor's case

Check for
updates

Travis Noakes ®, Tim Noakes "
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A RTICLE INTFO ABSTRACT

Keywords: The shift of academic discourse to an online space without guardians gives motivated academic cyberbullies an
Activity theory opportunity to harass susceptible recipients. Cyberbullying by higher education employees is a neglected phe-
Cyberbullying

nomenon; despite the dangers it poses to academic free speech as well as other negative outcomes. In the absence
of an adequate definition for Online Academic Bullying (OAB) as a surfacing threat, its’ targets cannot readily
gauge its severity or confidently report that they are victims. Nor do their attackers have a reference point for
understanding and, perhaps, correcting their own incivility.

To remedy this, we propose an analytical framework grounded in Routine Activity Theory (RAT) that can serve
as an appropriate reporting instrument. The OABRAT framework is illustrated with an Emeritus Professor's case
and the varied examples of cyber harassment that he experienced. This scientific influencer was relentlessly
attacked on social media platforms by varied academics for expressing contrarian, but evidence-based, opinions.
Spotlighting OAB's distinctive attacks should raise awareness amongst researchers and institutional policy makers.
The reporting instrument may further assist with identifying and confronting this threat.

This article also flags ethical concerns related to dissident scholars’ usage of online platforms for informal,
public debates. Such scholars may face an asymmetrical challenge in confronting cyber harassment from hy-
percritical academics and cybermobs on poorly moderated platforms. Universities should therefor consider
appropriate countermeasures to protect both the public and their employees against victimisation by academic
cyberbullies.

Higher education
Peer victimisation

1. Introduction workplace bullying that is common, although not as extensively

researched as other types of bullying (Mahmoudi, 2019). With the

This article addresses a destructive phenomenon in higher education
(HE) of whose risks many scholars may be unaware. Workplace and ac-
ademic bullying are well-documented, as is cyberbullying and trolling
within different ideological, political, religious and non-ideological set-
tings. In contrast, there is less information describing how scholars
experience cyber harassment and its untoward consequences (Cassidy
et al., 2017). Our article makes a contribution by identifying the emer-
gent threat of ‘online academic bullying’ (OAB) in HE: OAB is a
drawn-out situation in which its recipient experiences critique online by

ployees in HE that is excessive, one-sided and located outside of
Typical scholarly debate and accepted standards for its field. We base this
OdhENGEREs PBURHAHBY. CapedWrlEgons of academic bullying that have

focused on aggression and incivility among faculty members (Keashly

expansion of the use of social media, academics interact with others
online, with legitimate informal debates or OAB ensuing. However, to
our knowledge, research on this digital form of intellectual harassment
by academic cyberbullies is non-existent.

The online space has particular characteristics, which include ano-
nymity, being boundaryless in terms of time and audience, and sup-
porting, indeed encouraging, coordinated action. This environment's
characteristics may be attractive to academics who are motivated to
squash dissident opinions. A susceptible OAB recipient who espouses a
contrarian view is likely to utilise online mechanisms for sharing ideas
that may be suppressed in conventional academic fora. However, this
strategy is risky since academic free speech and critique can be subverted
by opponents and even abused. For example, academic cyberbullies may
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SEVEN WORDS THAT SPARKED A LEGAL FIRESTORM

Pippa J Styling 3 Feb 14
@Pippaleenstra

@ProfTimNoakes @SalCreed is LCHF eating ok for
breastfeeding mums? Worried about all the dairy +
cauliflower = wind for babies??

4 __" Tim Noakes w Follow J
' @ProfTimNoakes

@PippalLeenstra @SalCreed Baby doesn't eat the dairy
and cauliflower. Just very healthy high fat breast milk. Key
is to ween baby onto LCHF

8:32 PM - 5 Feb 2014
« 31 96

© The



HPCSA 4™ PRELIMINARY COMMITTEE’'S CHARGE SHEET

a Prof Dr Amaboo Dhai (Chair)

Director of the Steve Biko Centre for Bioethics, Faculty of Health
Sciences, University of the Witwatersrand, South Africa .

That you are guilty of unprofessional conduct, or
conduct which, which when regard is had to your
profession is unprofessional, in that during
February 2014, you acted in a manner that is not
in accordance with the norms and standards of
your profession in that you provided
unconventional advice on breastfeeding babies
on social networks (tweet).
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Tim Noakes: ‘Why I won’t practise

medicine of failure’ BIZNEWS

University of Cape Town deputy vice chancellor and law professor Danie Visser calls emeritus professor Tim

Noakes a “force in the world”. The Health Professions Council of South Africa (HPCSA) is more likely to call

Noakes a tsunami. When the HPCSA resumed its hearing this week against Noakes on a charge of unprofessional

conduct for giving unconventional advice to a breastfeeding mother on Twitter, he de

research to show he had been neither unprofessional nor was the advice he gave not g

HPCSA hoped the new addition to its legal team, advocate Ajay Bhoopchand who is all

stem Noakes'defensive tide, it was wrong. Bhoopchand tried hard to stop Noakes pre

influence of food and soft drink industries on dietary guidelines and nutrition advice, §
was lecturing’ and giving ‘too much minutiae and detail. Noakes' own medical doctor |
Ramdass explained the relevance in minute detail to Bhoopchand. Chair of the HPCSA
against Noakes, Pretoria advocate Joan Adams, overruled Bhoopchand, saying it was
fairness or justice for the HPCSA to charge Noakes with giving advice that was not ev

him presenting evidence to show his advice was evidence-based.

Bhoopchand was powerless to stop Noakes in full sail as he waded into these vested ir
how they are embedded in academia, have bought off top scientists and academics, s,
associations - including the Association for Dietetics in SA (ADSA), whose former pred :
Strydom, laid the complaint that led to the charge against him - to spin their products,
guidelines, nutrition advice and our ideas about obesity and weight loss. He showed hc
drinks industries have made low-fat, high-carb foods the dominant ‘conventional’diet;
science to back it up, contributing to global epidemics of obesity, heart disease, diabet{
Noakes took special aim at the sugar industry, but had many other targets, including hi
doctors were telling patients diabetes was incurable when they had the means to reverse it: 'We are practising
medicine of failure. | don’t want to practice that kind of medicine.' He also explained - in minute detail - why heart
disease in future will be treated not by cardiologists, but by hepatologists (liver specialists). In this fourth part of a
series, science and business writer Rob Worthington-Smith looks at Noakes' views on how and why obesity and

heart disease began in the cradle of civilisation. - Marika Sboros

By Rob Worthington-Smith L)
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Noakes hearing postponed to February

HEALTH & WELLNESS / 1 DECEMBER 2015, 06:37AM / SIPOKAZ| FOKAZI AND FRANCESCA VILLETTE

000G

Professor Tim Noakes with his wife Marilyn during his professional conduct hearing. Picture: David Ritchie

Cape Town - Professor Tim Noakes will know early next year whether or not he'll lose
his licence to practice as a doctor.

The hearing into his professional conduct by the Health Professions Council of SA
(HPCSA) was postponed on Monday.

The inquiry came to an abrupt end after his lawyers said they were not ready to cross-
examine a “surprise witness” called by the HPCSA.

© The Noakes Foundation. Cape Town - 2018.
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Noakes clears final hurdle, not guilty says HPCSA

appeal committee
2018-06-09 14:55
Correspondent

news?24

The HPCSA's appeal committee has upheld the
not guilty verdict found in Professor Tim Noakes'
case of alleged unprofessional conduct, his
Foundation announced on Friday.

The Health Professionals Council of SA (HPCSA)
charged Professor Noakes with unprofessional
conduct in 2014 for "giving unconventional advice
over social media (Twitter)".

He was subsequently found not guilty in April
2017. The latest judgment stems from an appeal
that the HPSCA then lodged with its appeal
committee.

READ: Tim and Marilyn Noakes: We are
fighters who never quit

"The argument of the Appellant that the
Respondent provided unconventional advice of
breast feeding babies is not persuasive and is
rejected.

"Wherefore, it is the unanimous decision of the
members of the appeal committee that the appeal
be dismissed,” reads the judgment, issued on
Friday, of the Health Professions Council of South
Africa's Appeal Committee.

'‘Acquitted on all counts’

HEOEDO

Multimedia - User Galleries - News in Pictures
Send us your pictures - Send us your stories

. Related Links

= Judgment reserved in Tim Noakes appeal
: = Tweet that landed Noakes in hot water

'scientifically correct’' — lawyer

= Tim Noakes left frustrated on first day of HPCSA

appeal

Followinag the iudament. Noakes's Foundation issued a statement in which it said it was celebratina:




Noakes clears final hurdle, not guilty says HPCSA
appeal committee
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The HPCSA's appeal committee has upheld the
not guilty verdict found in Professor Tim Noakes'
case of alleged unprofessional conduct, his
Foundation announced on Friday.

The Health Professionals Council of SA (HPCSA)

charged Professor Noakes with unprofessional

conduct in 2014 for "giving unconventional advice

over social media (Twitter)". g

“The argument by the Appelant that the
Respondent provided unconventional advice of
breast feeding babies is not persuasive and is
rejected.

Wherefore it is the unanimous decision of the
appeal committee that the appeal is dismissed”.

Advocate Justice Mogotsi
June 8th 2018
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Big Food Vs. Tim Noakes: The Final Crusade

Tim Noakes’ Final Crusade

An American may not be able to grasp what Tim Noakes means to South Africa since no equivalent to Professor Noakes
exists in the U.S. In South Africa, Noakes is a nationally famous exercise scientist and physician who has transformed the
practice of sport by challenging most commonly held beliefs. And yet, Noakes’ own university and colleagues, along with
the medical establishment, have suddenly turned against him in what he describes as his “final crusade” Having
demolished dogma on subjects as diverse as hydration, motivation and fatigue, Noakes may have gone a step too far. He

took on carbs.

On the surface, the Tim Noakes controversy looks like a simple turf war between the renegade scientist and a few South

African dietitians. That story goes something like this: in February 2014, the world-renowned exercise physiologist and
M.D. tweeted that babies should be weaned onto low-carbohydrate diets. Then Claire Julsing Strydom, the president of
South Africa’s dietetics association, ADSA, reported Noakes for unprofessional conduct. Noakes chose to fight back and

defend his dietary advice even though he no longer practices medicine and could just as well have given up his license. And

finally, after dozens of hours of hearings, South Africa’s council for health professionals will decide whether Noakes will

keep his medical license.

It feels like we've seen this story a thousand times before.

ntrenched interests attempt to protect their industry from
renegade outsiders empowered by the internet. It looks like the taxi industry vs. Uber, or ACSM vs. CrossFit affiliates. To

get any deeper, you have to do a little bit of investigation.

Bill Gifford published a superficial treatment of the Noakes trial in Outside Magazine last month. Gifford attended a
hearing in South Africa, saw Claire Strydom break down in tears and wondered, “Is this really the face of the vast pro-carb
conspiracy that Noakes seems to think is arrayed against him?” In the field of nutrition, though, things are rarely as they

seem. Outside’s Gifford apparently did not bother with even the most basic level of research. We did.

We were already familiar with Dr. Noakes from our research on over-drinking in sports. Noakes wrote the most important

book on the subject, “Waterlogged” And when CrossFit organized a scientific conference on that topic, we got to know
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Dr. Harvey knew that a diet of purely animal foods helped cure
diabetes and would likely help obesity as well.

“It had long been well known that a purely animal diet greatly assisted in checking die
secretion of diabetic urine; and it seemed to follow, as a matter of course, that the total
abstinence from saccharine and farinaceous matter must drain the liver of this
excessive amount of glucose, and thus arrest in a similar proportion the diabetic
tendency. Reflecting on this chain of argument and knowing too that a saccharine and
farinaceous diet is used to fatten certain animals and that in diabetes, the whole of the
fat in the body rapidly disappears, it occurred to me that excessive obesity might be
allied to diabetes as to its cause, although widely diverse in its development: and that
if a purely animal diet was useful in the latter disease, a combination of animal food
with such vegetable matter as contained neither sugar nor starch, might serve to arrest
the undue formation of fat”. Dr William Harvey April 1864

https://www.meatrition.com/history/harvey-diabetes-obesity-purely-animal-foods
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NOTE TO PAUL

The introductory slides end here — will
take less than 10 minutes.

The next slides are in case | need them
during the Q and A session.

| appreciate that Paul wants to leave as
much time as possible for discussion.
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BIOLOGICAL FUNCTIONS OF THREE DIETARY
MACRONUTRIENTS

CARBOHYDRATES

Source of energy
(as glucose)

30
© The Noakes Foundation. Cape Town - 2016.

versus

PROTEIN

Source of energy (as glucose,
amino acids)

Synthesize enzymes and
antibodies

Maintain acid-based balance

Repair and maintenance of
tissues (hair, skin, eyes, muscles,
organs)

Hormones production

Transport of molecules (as
haemoglobin)

Messenger (transmit signals to
coordinate biological processes)

versus

Source of energy (as glucose,
ketones and free fatty acids)

Vitamin absorption (A,D,E K)

Structural material (for cells,
tissues and cell membrane)

Hormone production

Chemical messengers (between
cells)

Prostaglandin formation (role in
inflammation, pain, fever and blood
clotting)

Preserves integrity of blood
brain barrier (Omega3)

Insulation



BIOLOGICAL FUNCTIONS OF THREE DIETARY

MACRONUTRIENTS

CARBOHYDRATES versus PROTEIN versus FAT

There is an obligatory need for some glucose
metabolism by the brain. But this can be
provided endogenously by the liver without any
need for exogenous carbohydrate ingestion.

HOWEVER, the main reason the body burns
carbohydrate is not primarily as a fuel. Rather it
IS to regulate the blood glucose concentration.




The Banting Memorial Lecture 1971

Physiology of Insulin In Man

George F. Cakhill, Ir.,. M.D., Boston

SUMMARY

Insulin serves as the body’s signal for the fed or fasted
state. High ingsulin levels, the “fed” signal, initiate tissne up-
take and storage of fuels. Low insulin levels, the “fasted”
sigmal, initiate mobilization of stored fuels from tissue
stores, the rate being preoportional to the lowness of the
msulin, Certain metabholic states such as obhesity or trauma
alier the conceniration of insulin at which ne net transfer
of foel occurs, resulting in insulin resistance or hyper-
sensitivity. DiagerEs 20:785-99, December, 1971,

It is now fifty years since Banting and Best success-
fully gave to a diabetic dog a pancreatic extract which
significantly diminished blood glucaose concentration®
This dramatic event was soon followed by widespread
clirical usage, acutely saving many ketosis-prone dia-
betics from fatal acidosis and subsequently not only pro-
longing their lives bur also promoring the well-being
of countless others with less severe forms of the disease.
This discovery also initiated a long series of studies into
the physiological conrrols of carbohydrate and, lacer,
protein and lipid merabolism. A few of the more recent
of these findings will be summarized in this brief review,
and iosulin’s physiologic role in man will be set into a
rather simple scheme, hopefully with some pracrical
applications to clinical problems.

Inszulin—she over-all fuel comtrol in marmmals. Mulri-
organ beings need communicarion systems. Simply speak-
ing, the concentration of circularing insulin serves to
coordinate fuel storage and fuel mobilization into and
out of the various depots with the needs of the organ-
ism, and with the availability or lack of availability of
fuel in the environment. High levels of insulin herald
the “fed” state; low levels, the “fasted” state. There is
evidence in non-mammalian vertebrates thar other bor-
mones, such as adrenal cortical hormones in fish® or
glucagon in birds® may play a dominant role in fuel
mobilization, but in mammals, most data support insu-
lin, or more accurately, its lowness or lack, as the
primary signal for fuel mobilization during fasting. In
the fed swate, however, insulin appears indubitably to be
the signal in all vertebrates. In figure 1 is hyporthetically
drawn man’s fuel balance during a normal day’s ac-
tivity, relating insulin levels, one metabolic fuel, glu-
cose, and over-all body anabolism and catabolism o the
fed and fasted states respectively. Subsequent discussion
will center about insulin’s central role in this basic
scheme.

Rules of the game. Mammals, and particularly man,
appear to abide by several general metabolic guidelines

~ relating to fuel homeaostasis. These rules, for those so

inrerested, provide ferrile ground for teleologic specula-
tion since, obviously, they have or musr have had major
survival value. One of these is to maintain glucose
Ievels within very narrow limits, returning the level rap-
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The Banting Memorial Lecture 1971

Physiology of Insulin In Man

George F. Cakhill, Ir.,. M.D., Boston

THE Rules of the game. Mammals and particularly man,
appear to abide by several general metabolic guidelines
relating to fuel homeostasis. These rules, for those so
interested, provide fertile ground for teleologic specula-
tion since, obviously, they have or must have had major
survival value. One of these 1s to maintain glucose levels
within very narrow limits, returning the level rapidly to
the norm if perturbed in either direction.

rather simple scheme, hopefully with some pracrical

applications to clinical probl tion since, obviously, they have or musr have had major

survival value. One of these is to maintain glucose

Ievels within very narrow limits returning the level rap-
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The Precious Few Grams of Glucose During Exercise

George A. Brooks
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oD pDerkKele CCl

The 5 litres of blood contains 5 grams of glucose.

If this is habitually increased to 6 grams, the person has type 2 diabetes
mellitus.

If it is reduced to 2 grams, the person will be barely conscious and at risk of
developing irreversible brain damage.

During exercise, the rate of blood glucose use can increase to 1 gram per
minute.

However, the greatest threat to blood glucose regulation is NOT
exercise or even fasting or starvation.

It is the ingestion of dietary carbohydrate.
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Abstract: As exercise intensity exceeds 65% of maximal oxygen uptake carbohydrate energy sources
predominate. However, relative to the meager 45 g blood glucose pool size in a postabsorptive
individual (0.9-1.0 g-L.~! x 5 L blood = 18-20 kcal), carbohydrate (CHO) oxidation rates of 20 kcal-min—!
can be sustained in a healthy and fit person for one hour, if not longer, all the while euglycemia is
maintained. While glucose rate of appearance (i.e., production, Ra) from splanchnic sources in a
postabsorptive person can rise 2—-3 fold during exercise, working muscle and adipose tissue glucose
uptake must be restricted while other energy substrates such as glycogen, lactate, and fatty acids are
mobilized and utilized. If not for the use of alternative energy substrates hypoglycemia would occur
in less than a minute during hard exercise because blood glucose disposal rate (Rd) could easily exceed
glucose production (Ra) from hepatic glycogenolysis and gluconeogenesis. The goal of this paper is
to present and discuss the integration of physiological, neuroendocrine, circulatory, and biochemical
mechanisms necessary for maintenance of euglycemia during sustained hard physical exercise.

Keywords: glucose; metabolism; exercise; homeostasis; euglycemia; lactate

1. Introduction

Maintenance of blood glucose concentration in a narrow range is a major physiological priority, [1].
Because of its essential role in brain metabolism, an acute fall in glucose results in disorientation, selztghﬁl
and even death. On the other hand, a chronic elevation in blood glucose concentration, results in glucoSe
toxicity, diabetes, and metabolic syndrome. The problem of maintaining blood glucose homcNOAKES

o RGBS EINAbiE AL WA S0% major challenge, particularly after high carbohydrate containing me&@UARETION
during physical exercise when the demand for carbohydrate (CHO) energy use is huge compared to blood



METABOLISM CLINICAL AND EXPERIMENTAL 64 (2015) 253-262

=
Available online at www.sciencedirect.com
Metab

Metabolism

www.metabolismjournal.com

linical and Experimental

Comparison of a carbohydrate-free diet vs. fasting Q) crosomione
on plasma glucose, insulin and glucagon in
type 2 diabetes” 75 7%

Frank Q. Nuttall *-?-*, Rami M. Almokayyad *-?-*, Mary C. Gannon - b-¢

2 Section of Endocrinology, Metabolism & Nutrition, and the Metabolic Research Laboratory, Minneapolis VA Health Care System,
Minneapolis/St Paul, MIN, USA

P Department of Medicine, University of Minnesota, Minneapolis/St Paul, MN, USA
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ARTICLE INFO ABSTRACT
Article history: Objective. Hyperglycemia improves when patients with type 2 diabetes are placed on a
Received 4 June 2014 weight-loss diet. Improvement typically occurs soon after diet implementation. This rapid
Accepted 5 October 2014 response could result from low fuel supply (calories), lower carbohydrate content of the
weight-loss diet, and/or weight loss per se. To differentiate these effects, glucose, insulin,
Keywords: C-peptide and glucagon were determined during the last 24 h of a 3-day period without
Carbohydrate food (severe calorie restriction) and a calorie-sufficient, carbohydrate-free diet.
Diet Research design. Seven subjects with untreated type 2 diabetes were studied. A
Diabetes randomized-crossover design with a 4-week washout period between arms was used.
Fasting Methods. Results from both the calorie-sufficient, carbohydrate-free diet and the 3-day
Circadian rhythm fast were compared with the initial standard diet consisting of 55% carbohydrate, 15%

protein and 30% fat.

Results. The overnight fasting glucose concentration decreased from 196 (standard diet)
to 160 (carbohydrate-free diet) to 127 mg/dl (fasting). The 24 h glucose and insulin area
responses decreased by 35% and 48% on day 3 of the carbohydrate-free diet, and by 49% and
69% after fasting. Overnight basal insulin and glucagon remained unchanged.

Conclusions. Short-term fasting dramatically lowered overnight fasting and 24 h
integrated glucose concentrations. Carbohydrate restriction per se could account for 71%
of the reduction. Insulin could not entirely explain the glucose responses. In the absence of
carbohydrate, the net insulin response was 28% of the standard diet. Glucagon did not
contribute to the metabolic adaptations observed.

Published by Elsevier Inc.

- ’
Abbreviations: T2DM, type 2 diabetes mellitus; CHO, carbohydrate; IRB, Institutional Review Board; h, hour; kcal, kilocald
kilogram; DPC, Diagnostic Product Corporation; DSL, Diagnostic Systems Laboratories, Incorporated; SDTU, Special Dlagnos*t n&
Treatment Unit; AM, ante meridiem; STD, standard; SEM, Standard Error of the Mean; M.T., Medical Technologist.
36 “ Supported in part by Merit Review Funds from the Department of Veterans Affairs. The Department of Veterans Affairs had no in:
1n study design, collection, analysis and interpretation of data, writing of the report or decision to submit the article for publicatioEOUNDATION
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Corresponding author at: Séction of Endocrinology, Metabolism and Nutrition, Minneapolis VA Health Care System (111G), One Veterans
Drive. Minneapolis. MN 55417 USA. Tel.: +1 612 467 4424- fax: +1 612 725 2273.
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HOW INSULIN RESISTANCE AND HIGH CARBOHYDRATE
DIETS PRODUCE THE METABOLIC SYNDROME

Environment

High carbohydrate diet o
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HOW INSULIN RESISTANCE AND HIGH CARBOHYDRATE
DIETS PRODUCE THE METABOLIC SYNDROME
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