Why arteriesfail -- treating the long-term corrosives: homocysteine.
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The Sistine TheMaster Corrosive, Homo-Cysteine (the Evil 21t Amino
: Acid)
Homo-cysteine, a toxic amino acid, corrodes cysteine the shape and
function giving 'sulfur cement' of our protein structure and machinery.
Proteins are necklaces made from 20 different amino acids, folded into

thefolding. Cysteineisthusfundamental to prevent protein aging, and
as goesthe expression, all roads (of research) lead to Rome, ironically,
home of the 'Cysteine’ chapel. Homocysteine also damgages lysine the

centre-pin of collagen and elastin structure.
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Sulfur vulcanizesliquid latex into rubber shapesand [Eial=i=t ~ homo-cysteine
sulfur does the samefor structural and working i thio lactone ring
proteins. That sulfur ispart of the 3-carbon cysteine,
made from the 4-carbon homocysteine, itself only made g
from the 5-carbon essential amino acid methionine 2
[thio means sulfur, meth means a 1-carbon atom group AQ
like methane, natural gas, and -ine standsfor proten,
nitrogen or amino, like ammonia). 1
Requiring most B-vitamins, the'4" isrecycled back ,
into methionine or turned into 3-carbon cysteine.
Homocysteine is even mor e toxic when it forms a high- O GEN
energy 'Evil Ring’, a’Lethal Lactone' looking for  |Raactive (taxic) ring ahle to damage any
proteinsto corrode with its sulfur and oxygen, opening | protein by long-term changing sulFur
at x-x in the picture. If homocysteine would 'thiolate’ a [ Ponds and protein shape and function.
protein that livesabout 1 hour like insulin, with 6 cysteines forming 3 sulfur 'bridges, we'd
simply makenew. When it corrodesthe protein of L DL -cholesterol dropletsthat lives 2.5
days, things get serious. Homocysteine makesit a Trojan hor se and affectsits function.
However, if corrosion isto a life-long protein with 380 cysteines like micro-fiber fibrillin, the
damage can be artery fatal, asin Marfan syndrome and homo-cysteine-uria.

Because 'straight' homocysteine can fold back onto itself, if it would wind up in a protein
during synthesisit could cleave the protein. Thus, it isremoved .. but in that reactivering

shape --doing damage 'thiolating' the cell and surrounding structure.
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So, what'sto corrodein an artery?

Well, | liketothink of arteriesasa
thick multi-layer of muscle cells
sandwiched between 2 structural
layers. Through the outside layer
come 300 capillaries per square

millimeter feeding the central
muscle cells. Ontheinsideisa cell-
hostile layer of just structure.
Therearebasically 3 materials:
collagen, elastin with itsfibers
(about 18, all proteins) and proteo-
glycans (stuff also found in
cartilage). Hereit getsinteresting.

Some of these 3 structural families

can belife-longand all are
corroded, poorly made or poorly repaired in the presence of that 'Evil sulfur ring'. The3
structural familiesare:

One of dozens
of concentric
muscle layers
of the central
area (media)
of the aorta

compon-
ents are
life-long

connected cartilage-like zpongy material

1. Collagen, bundles of 3-strand rope stronger than nylon of
which the ends during assembly are kept from unraveling by
cysteine sulfur 'bridges. Theropesare then interconnected by 3-
armed pyridinoline (see picture) that cannot be made when
homocysteine has destr oyed the machine (lysyl-oxidase) making this

‘glue’. Copper and vitamins B6 and C are also essential. In bone,

. the 3-armed
made 8 cpncc-linker of

calcium builds along thisrope, in artery therope keepsit from by on collagen
ballooning under pressure. Collagen without shapeisgelatin. using
vitamins !
B-6 and C i cam
+ Ccapper W, 3

2. Elastin, an amazing 'rubber’ NOT vulcanized by sulfur but by
the above mentioned lysyl-oxidase but that, here, in elastin, forms
4-armed 'desmosine’ cross-links. Again: high homocysteine, insufficient copper or vitamins
B6 (most people) or C, no bridges. Thisstuff isso tough, it survives a week-long bath in hot

acid or alkaline. It issecreted and then assembled into life-long ade 1 oH
‘apartments' by the fragile muscle cells, protecting them in multi A

layer (laminae) roomswith windows (fenestrations) and elastin frames UEIS-IQQC A deﬁ'_';?rﬂé‘g

and curtains. Without such "happy homes muscle cells may wander copher HA-linker
into theinside layer of the artery wherethey [and the artery owner] 4Ju ¥ | of
cometo grief. While collagen may live for years (lessthan 1 year in MO

heart), elastin's half-life isan astounding 70 years. The bad newsis " "2”*
that the other half hasto be maintained, or made anew. o 07 OH

3 ww, elastin
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3. Proteo-glycans, a family of water filled 'compressive’ and ‘chemical storage' molecules
of arteriesand joint cartilage. It has'di-cysteine' sulfur bridgesin a'core-protein', and
bottle brush like arms made from glucosamine and chondroitin sulfates. That isthe stuff
that worksfor joint pain and repair. Homo-cysteine can damage the protein and add excess
sulfate to the glycan (sugar-like) arms, affecting function and making it attract L DL
dropletsthat should not bethere.

L owering homo-cysteine
When methionine donatesits 1-car bon methyl group [-CH3] to one of about 100 enzymes
(protein machines), it turnsinto that temporary toxin. Strategies:

First, eat foods with methyls, like eggs, liver, soybean lecithin and foods with betaine (tri-
methyl-glycine, TM G) such aswheat bran, germ and spinach. Eating such "high choline
foods (including beans, rice, peas, lentils) we don't spend methyl from methionine needed for
mor e vital roles. Insufficient (B-vitamin regenerated) methionine and your DNA lookslike
if radiated by X-rays, says Bruce Ames. Think: cancer, birth and pregnancy problems

(spine, harelip, clubfoot, preeclampsia, severe heart defects, other).

Atherosclerosis by Sefcgrn\ollv,hsitéﬁt:naacrt] one carbon to make cysteine
: - : y of usneed 3 to 15x more
;”EEE:T?{L %fri?’nggpeg_lé i i 3“'!'.--'}} vitamin B-6 than average intakes, or about 5 -

o \; 25 mg/d. No B-6 and atherosclerosisis quick
' | and massive (picture). Alternatively, add one
J,)“ﬂ carbon to re-gener ate methionine with betaine
w., (see above; 2-5 g/day) or with vitamin B12
. plusfolic acid and here, without both, nothing
happens and homocysteine sky rockets.
Magnesium, copper, zinc and vitamin B2 also
help reduce corrosive homocysteine. Sadly,
the best 'well balanced' diet has insufficient
amounts of most actors.

Third, coffee (sorry), smoking, mental stress, high-dose niacin (to raise the "happy' HDL -
cholesterol) and drugslike fibrate and methotrexate raise homocysteine. In each case a
multi-vitamin as described herereversesthat corrosive increase.

Know your homo-cysteine
Most heart disease, stroke, macular degeneration, cancer, Alzheimer's, joint and bone
disease (fracture) does not happen when keeping your life-long homocysteine near SIX [6
pmol/L]. Thistheory of healthy aging unites all roads of research. When all road signsread
Rome, it may be wiseto heed their advice. When your car or proteins are damaged by

corrosion, can a'car'diologist, blood pressure or cholesterol drug really restore youth?
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That magic number of SIX isfound in 15 year old U.S. males and 22 year
old females since folic acid was added to the flour supply. homocysteine
was'22' in over 90 year olds near Boston and in 24 year oldsin New Delhi
wher e the common foods have essentially no folic acid and vitamin B12.
Seven cents per year would add folic acid, B12 and vitamin B6 to the
flour supply. Thiswould drop homocysteine by half. Instead, a
monumental heart disease epidemic in India and other countrieswhere micro-nutrientsare
under supplied isunder way. Massiveand early in lifel Highest rate heart disease Pakistan
isaprimeexample. Lessthan $0.50 per year istheworld-priceto replenish required
amounts of most micro-nutrients. Scientists argue and politiciansdon't act while Rome

burns!

It's"genetic’ isaway for expertstotell you [JHOPE-2 study: B vitamins lowered

they don't know, and genescan't explain || homocysteing to 10 (still not low) &%

epidemics anyhow, but in homocysteine || and 25% fewer strokes in 4.4%,

genesdo play rolesin about 10% of us. |1 this about &% wear old et
Women have life-long exposure to group of heavily medi- vitarrins

homocysteine 10-15% below men and get | | Cated advanced

heart attacks 10 years|later in life. You |{ NEa@rt patients,

can't change your genesor gender and may
never know your homocysteine level so
taking a high 'potency’ multi-vitamin +

) A . O 1 years to stroke 3 4 f
L7l ENRAEMENE SIS ErErElE, Multivitamins make stronger artery AND hone
even helping 'bad genes and leveling the g b4

- structure {collagen) by lowering homocysteine.
gender gap for men. Such 'anti-rust'

vitamins slowly repair existing damage resulting in 25% fewer strokes; also, fewer bone
fractures (likely by better collagen) and just possibly less macular degeneration. The latest:
Stopping brain shrinkage with age. Nutrients nourish reactions, drugsblock them. When
homocysteineisover 'six' (maybe seven), you're under nourished for your genesand long-
term health.

Irmagine if they
bad started multi-
vitaming when still teenagers..

Our defenses against homo-cysteine
Our defenses: first, we sacrifice about 20 grams per day of blood proteinsthat bind
homocysteine, albumin and hemoglobin. Next, our blood has about 1/2 a gram of " PON".
Likeitssister protein BLH, but that workswithin the cell, PON detoxifiesthe'lethal lactone
formed whenever cells make proteinsin the presence of homocysteine. PON travelsoutside
the cell attached to the happy HDL -(good)cholester ol protein, and when PON wor ks well,
about half the mortality!
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Homo-cysteineisnot alone

Homo-cysteine corrosion starts early and targets sulfur in | _'glyc-oxdation’
proteinsaswell asthe'free’ amino of their lysine. Excess blood |H-:?f{|:u J-NH """"’uji"
sugar in diabetes also generatestoxins attacking lysneaswell as | | ,,;ini“ NH <= 0% ™H

arginine, another component vital for protein structure and I__incollagen etc.  ghroxal
function. One such toxin is glyoxal (C2H202), also made by frying temperatures. Now we

have two types of corrosivesteaming up to destroy proteinsin arteries, capillaries and
finally organs and bone. While homocysteine is controllable by B-vitamins, blood sugar is

made from sugar s and starch and the morerapidly they arereleased from refined or
cooked foods, the wor se diabetic control becomes. In diabetes, a measure of sugar protein
damageis'glycated’ hemoglobin called HbA1c. When proteins are degraded by thiolation
and glycation, so istheir owner. Damage prevention iskey sincerepair isnever easy. The

story ismore complex but these are the basics!

Homo sapiensisalone
We'realonein the animal kingdom using fire and electricity--and naturally getting athero-
sclerosis. We poison rabbitswith cholesterol or remove genes from mice to study what
anyone near afood store does'naturally'. Bigfish eat little fish raw and whole; we deep fry
fish fillets. Compar able animals get 3x the B vitamins we do from even 'good' diets. For
starters, anything we do to food destroysfolic acid and B6, anything. U.S. heart deaths
started dropping when vitamins wer e added to breakfast cerealsin the 1960's and the
declinetrippled after 1998 when folic acid fortification became mandatory; more soin
stroke deaths. A high dose multi-vitamin/mineral brings us back to the micro-nutrient

levels of our animal cousins, the levels our genome evidently developed on. Add omega-3
oils (canola-rapeseed, fish oil pills) and some magnesium and (often) vitamin D, and long-

term heart health may become a reality.
M or e about benefits -- and with thanksfor critique to Drs. Genest, Kauffman, M cCully and Rose.
BEL OW, somerelated pictures and text from the home page. Eddie VosJan. 1, 2020.
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Why page bonus: pictures from HomePage health-heart.org
- ARTERY DECLINE: CHEMICAL CORROSION, NOT THE CLOGGING OF A DRAIN PIPE -

Over simplified best theory. Artery wallsare a muscle layer sandwiched between 2 structural layers. Lack of B-
vitamins causes excess homo-cysteine that dumpsitssulfur onto the'cartilage’ of theinside layer (the proteo-glycans of
theintima), unravels collagen 'cables and '‘crumbles rubbery elastin. This'excesssulfation' helpstrap LDL's
cholesterol, and then calcium, asin stage 4 lesions shown below and wher e finally the muscle layer, the media, is
infiltrated. Elastin-network 'crumbling’ in the media frees muscle cells that move and destroy artery ar chitecture.
Crumbled elastin 'lovesto’ accumulate cholester ol and calcium. Homo-cysteine degrades the shape and thus function
giving cysteine sulfur bondsin your life-long proteins*. It also promotes clotting and inflammation (I11-8). B-vitamins

with vitamin C, copper and zinc prevent such damage and repair some of it. Incidentally, excess sugar (glyoxal) in

diabetes damages elastin and collagen in avery similar manner. [homo-cysteine + response-to-L DL -retention theories: CVD as a 'sulfur
disease'. *) Analogy: liquid latex is vulcanized into the shape of atire by sulfur bonds; homo-cysteine degrades such sulfur bonds in our permanent structural proteins.]

outside e ol ey Cells run lengthwise R muscle cells ina 'matrix’
i with antery: the 'adventitiz' (s rin sround artery: the 'medis’

: fatty ‘Tfoam' cells e
—_—

chalesteral crystals

Fr sl : R : ':'-‘_'3"'*"__ RS S i cnllagen,carti- #
"TYPICAL CROSS SECTION OF £ ¢ : .gthewma:;fa % o liggt:u%:l’?ugrgﬂ
A 'BAD' CORONARY ARTERY ~:and jjunk" with _. g

#7lack of structure

‘endatheliurn'- skin cell layer ol blood

'Marinate an artery for 5daysin hot acid and only elastic tissueisleft! Homo-cysteine has special
ways of slowly degrading and 'unraveling' thisfiber reinforced elastomer architecture. Not good.

N R R % - =
nthe aorta (rat) |
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B Fregr g WA SRR N e e |
| SIDE-view of layer A, the hlood CROSE-section of aorta. Muscle-cells |
b side of the Internal Elastic Laﬁ_.fer: : E‘dissnlved to shiow the elastic layvers. 8
-l Ry T s R, Al ' b il 5 G O Nl TR Y O A 5 e ke .:'
ELASTIM istough knitted {desmosine x-linked) film and lace-like fiber curtains over windows Above . when 'poisoned' by g
{fenestrations), or connections between the layvers (laminag) that position the muscle cells.  homo-cysteine like substance, the
'Happy' elastin may live 70 years thalflife); its Tibrillin' fiber is life-long. BOTH are degraded,  cells fromthe right start migrating
poorly rmade ar repaired when there is excess homooysteine (nsufficient vitamins B2, BE,  1eft, inward, past the Internal Elastic
B4 folate, B12, betaine, chalined or lack of copper, Zing, magnesium and vitamin C. Layer that just barely retains them
Best sources of these micronutrients: an above RDAIDY multi-vit/mineral +vit.C, and liver,  hefore they start disarganizing the
Elastin may be naturally' degraded for repair by MMP's {protein enzymes) when unleashed  inside layer, intima, near the blood
bey TIMP's (trigoer locks removed by repair cells), inflammstion, oxidized LDL, homocysteine,  stream. Motice the dome or tent-
like bulges that formed in the elastin.

When elastin ‘crumbles’ calcium and cholesterol fill the voids.
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