How the BOdy Gets Rid of Toxins by Craig Paardekooper

When your body wants to get rid of toxins, it does so by converting the toxins into a form that is soluble in
water, so that they can be excreted in the urine. The conversion into a soluble form takes place in the liver,
and the excretion of the urine takes place in the kidneys.

The Detox Process
The process of conversion into a soluble form involves 2 steps.

Step 1: The first step is usually oxidation of the toxin carried out by oxidase enzymes called CYP450
enzymes, and by reductase enzymes.

Step 2: The second step is conjugation of the oxidised toxin with polar molecules - including the following
groups. These reactions are carried out by transferase enzymes.

o Acetyl

e Glycyl

¢ Glutathione
e Sulphyl

e Methyl

e Glucuronyl

These groups greatly increase the solubility of the toxin.

A Cause of Ageing

When these groups are in short supply, then the toxins in your body cannot be fully eliminated, and will
build up - causing irreversible damage to tissues.

As we age, our ability to synthesis these groups diminishes, so inevitably our bodies become more toxic,
and our health declines. In fact, the damage caused by toxins may turn out to be one of the main factors
responsible for ageing, and fixing this may result in a longer and healthier life.

Supplements that Promote Detoxification
Supplementing with the following amino acids boosts the synthesis of the conjugating groups -
o glycine
e methionine
e cysteine
1. Glycine --> Glycyl group
Cysteine and Methionine --> Glutathione,
Cysteine and Methionine --> Sulphyl group
Methionine --> Methyl group
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Acetyl Cysteine --> Acetyl group

Consequently, taking Glycine and cysteine (also possibly Methionine) as a supplement will greatly boost
your bodies ability to remove toxins.

For example - the health services typically use acetyl-cysteine for detoxification of paracetamol overdose



The graphs below show that methionine and cysteine increase the synthesis of Glutathione, and also treble
the activity of transferases, oxidases and reductases, which consequently trebles the rate of detox.
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FIGURE 2 Glutathione (GSH) peroxidase (panel A), GSH S-trans-
ferase (panel B), and GSH reductase (panel C) activity in rat hepatocytes
cultured with different levels of methionine and cysteine for 7 d. Hepato-
cytes were isolated by collagenase perfusion. After a 4-h attachment
period, cells were maintained in a sulfur amino acid-free L-15 medium
supplemented with 0.1, 0.3 or 1.0 mmol/L each of methionine and
cysteine. Values are means *+ sem, n = 5. "Significantly lower (P
< 0.05) than cells cultured with 0.3 and 1.0 mmol/L at the same time.
*Significantly different (P < 0.05) among three groups at the same time.
*edTreatment means in a medium over time not sharing a letter differ
significantly (P < 0.05).



Wikipedia — “Cysteine” has this to say —

“Due to the ability of thiols to undergo redox reactions, cysteine has antioxidant properties. Its antioxidant
properties are typically expressed in the tripeptide glutathione, which occurs in humans and other
organisms. The systemic availability of oral glutathione (GSH) is negligible; so it must be biosynthesized
from its constituent amino acids, cysteine, glycine, and glutamic acid. While glutamic acid is usually
sufficient because amino acid nitrogen is recycled through glutamate as an intermediary, dietary cysteine
and glycine supplementation can improve synthesis of glutathione”

This table shows that GSH (Glutathione) concentration increased by
17 x after 1 day

70 x after 2 days

135 times after 3 days

The greater concentration of Glutathione, and the greater concentration of all the other conjugating groups,
together with the tripled activity of the oxidases and transferases, will produce a stronger and more complete detox.

Glutathione (GSH) and oxidized glutathione (GSSG) in rat hepatocytes cultured with different levels
of methionine and cysteinezv1

Methionine/cysteine, mmol/L  Day

0 1 2 4 |
nmol/mg protein
GSH
0.1/0.1 31.1:24° 18203  06:02% 05201 |
0.3/0.3 31.1£24° 179+17F  146+00°  113:13% |
0.5/0.5 31.1+24%  258:00° 35617 69.1+4.9° ;
d d c b
1.0/1.0 311424 30.6+13 423+19 67.7£2.5 ;
GSSG 0.1/0.1 0.80£0.04°  040%0.04™ 038:0.04” 025016 |
0.3/0.3 0.80£0.04” 053:007% 047:£007% 008014 |
0.5/0.5 0.80£0.04° 068£0.02°  089%005  1.56+0.10°
1.0/1.0 0.80+0.04% 068+004° 1.06:0.11° 15220217

F2-1 Hepatocytes were isolated from 10-wk-old male Sprague-Dawley rats. After isolation, cells
were maintained in sulfur amino acid-free L-15 medium supplemented with 0.1, 0.3, 0.5 or 1.0
mmol/L each of methionine and cysteine for up to 7 d. Values are mean + SEM for hepatocyte
preparations from 5 rats. abede Treatment means in a row not sharing a letter differ significantly
(P<0.05). i Significantly lower than groups with 0.3, 0.5 and 1.0 mmol/L of amino acids for the
same time period (P <0.05). * Significantly lower than groups with 0.5 and 1.0 mmol/L of
amino acids for the same time period (P <0.05). ¥ Significantly lower than groups with 1.0
mmol/L of amino acids for the same time period (P <0.05). ND, nondetectable, <0.02 nmol/mg
protein.


https://en.wikipedia.org/wiki/Antioxidant
https://en.wikipedia.org/wiki/Glutathione
https://en.wikipedia.org/wiki/Glycine
https://en.wikipedia.org/wiki/Glutamic_acid
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