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Introduction
Louis Pasteur played a major part in the discovery of 

microorganisms, particularly those that affect health. He is 
purported to have said on his deathbed “I was wrong: It is 
the terrain that matters”. He meant, of course, the natural 
defenses with which the human body is equipped. All mem-
bers of the animal kingdom live in a hostile environment, the 
major contributors being the microorganisms that result in 
disease. They can be thought of as “the enemy” representing 
a war-like attack that tests our naturally endowed defensive 
mechanisms. The paradigm in medicine that exists at present 
is “kill the enemy”. This attack is automatically met by a com-
plex of defenses that can be viewed as much like a war. The 
question of what can be done to make sure that the defenses 
are as vigorous as possible is answered by the work of Hans 
Selye.

Stress
As a medical student in Hungary, Selye was exposed to 

a group of patients suffering from the various diseases with 
which they had been diagnosed. Instead of listening to the 
teacher, he observed the facial expression of each of the pa-
tients as they were presented. He came to the conclusion that 
they all looked very much the same, that it was a response to 
the stress imposed by the illness from which they were suf-
fering. After graduation, he emigrated to Canada and set up 
an Institute in Montréal with the specific intention of studying 
the effects of stress, defined as anything that attacked the sta-
tus quo of an animal. He stressed thousands of rats with var-
ious forms of trauma and infections. He concluded that if the 
animal was fit, it would adapt to or resist whatever stress was 
imposed. If it failed to adapt, or if the stress was overwhelm-
ing, the animal would die. He called it the General Adaptation 
Syndrome (GAS) [1]. He found that the various laboratory 
studies on the blood and tissues of the injured animals exactly 
replicated the information obtained from laboratory studies 
done on sick humans and called human diseases “The diseas-
es of adaptation”. One of his remarkable conclusions was that 
this adaptation through the GAS required huge amounts of 
energy. In Selye's time, little was known about energy me-
tabolism. However, one of his students knew that thiamine 
was vital for energy generation and he was able to show that 
deficiency of this vitamin resulted in a replication of the GAS, 
without traumatizing the animal [2]. We can conclude that a 
severe lack of thiamine might be the cause of what we call 

“shock” and a complete lack would be lethal. Today we have 
detailed knowledge concerning the role played by thiamine in 
the generation of cellular energy and this particularly applies 
to the part of the brain that organizes and controls our adap-
tive ability through the autonomic and endocrine systems.

Does Selye’s Work Apply to the Corona virus?
A recent discovery is that a combination of hydrocorti-

sone, ascorbic acid and thiamine (HAT therapy) given intrave-
nously, is a successful treatment for sepsis, a condition that is 
almost uniformly lethal [3]. By damping down the associated 
inflammation and stimulating oxidative metabolism in the 
production of energy, this is clearly a defensive treatment. 
Recently thiamine has also been found to be essential in the 
treatment of people with critical disease [4], strongly suggest-
ing that energy is necessary for a successful outcome. It has 
been reported that in-patients being treated for psychiatric 
symptoms, are at risk for developing the serious symptoms of 
Wernicke Encephalopathy, well known to be due to thiamine 
deficiency [5]. A report from the Department of Infectious 
Diseases, Wenzhous Central Hospital, Zhejiang Province, Chi-
na describes the symptoms of the patients with Coronavirus 
treated in that hospital. Nausea and vomiting were described 
in some of the patients [6]. Although never pathognomonic, 
they occur in beriberi, the best known thiamine deficiency 
disease. One of the common findings in the Corona virus pa-
tients was hypokalemia, caused by defective action of the so-
dium/potassium cellular membrane pump [7]. Hypokalemia 
occurs in beriberi, perhaps the best known condition primari-
ly associated with energy failure.

The Significance
 It is proposed here that stimulating energy metabolism 

might improve the defensive action organized and conducted 
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by the brain, obeying the dictum suggested by Louis Pasteur. 
It assumes that the genetics of the patient decide the intrica-
cies of the defense program, but the relatively new science 
of epigenetics shows that energy, derived from nutrition, can 
improve genetic status. We believe that we have shown ev-
idence that thiamine and magnesium supplementation are 
inherently necessary in a population in which nutrition is im-
perfect [8].

Thiamine Tetrahydrofurfuryl Disulfide (TTFD)
TTFD is the synthetic equivalent of allithiamine, a naturally 

occurring disulfide derivative of thiamine [9]. Well studied by 
Japanese researchers, it partially protected TTFD pre-treated 
mice from cyanide poisoning [10]. The total body stores of 
thiamine are relatively small and deficiency can develop in 
patients undergoing acute metabolic stress [11].

It is suggested that a clinical trial with this agent might 
help to improve all the defensive strategies required to meet 
the pathologic consequences of the Covid virus, or any oth-
er infection. There is considerable evidence that high calorie 
malnutrition is common in America and it would be expect-
ed that this would weaken immune responses [8]. The vagus 
nerve has an important role in regulation of metabolic ho-
meostasis and immune function [12], is dependent on the 
acetylation of choline from the function of the citric acid cycle 
which is in turn dependent on the entry of glucose catalyzed 
by thiamine.
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