
9őŸũŔŰĲЯШ
9őŸũĲƚƣĲƖŸũШѼШ
ƣőĲШ7ƖċŔŰ

9ƖċĦťŔŰŊШƣőĲШEŊŊШ~ǃƣő



Quick 
Question 
ÅìőĲŰШǃŸƨШőĲċƖШƣőĲШƽŸƖĬШĦőŸũĲƚƣĲƖŸũЯШ
ƽőċƣШĬŸШǃŸƨШƣőŔŰťШŸŉШǯƖƚƣе

Å EŊŊƚ

Å cĲċƖƣШĬŔƚĲċƚĲ

Å 7ƖċŔŰШőĲċũƣő

Å ÉŸůĲƣőŔŰŊШљĤċĬњШfШƚőŸƨũĬШċƻŸŔĬ

ёcŔŰƣжЮƽĲѢƖĲЮŊŸŔŰŊЮƣŸЮǰŔƓЮƚŸůĲЮŸŉЮƣőĲƚĲЮ
ŔĬĲċƚЮŸŰЮƣőĲŔƖЮőĲċĬƚЮƣŸĬċǃйђ
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ìőċƣШòŸƨќũũШxĲċƖŰШ
Today

ÅÑőĲШƣƖƨƣőШċĤŸƨƣШĦőŸũĲƚƣĲƖŸũШтШőŸƽШ
ǃŸƨƖШĤŸĬǃШċĦƣƨċũũǃШůċťĲƚЯШůŸƻĲƚЯШċŰĬШ
ĤċũċŰĦĲƚШŔƣШыċŰĬШƽőǃШx?xШŔƚŰќƣШƣőĲШ
ƻŔũũċŔŰШǃŸƨќƻĲШĤĲĲŰШƣŸũĬьЮ

ÅìőǃШĦőŸũŔŰĲШŔƚШťŔŰŊШŉŸƖШǃŸƨƖШĤƖċŔŰШтШ
ŔƣƚШƖŸũĲШŔŰШůĲůŸƖǃЯШůŸŸĬЯШċŰĬШĦĲũũШ
ůĲůĤƖċŰĲƚЯШċŰĬШƽőǃШĲŊŊƚШċƖĲШƣőĲШ
ůŸƚƣШƓŸƽĲƖŉƨũШƚŸƨƖĦĲЮ

Å9ƖċĦťŔŰŊШƣőĲШĲŊŊШůǃƣőШтШƣőĲШƖĲċũШƚƣŸƖǃШ
ŸŰШĬŔĲƣċƖǃШĦőŸũĲƚƣĲƖŸũЯШÑ~ §ЯШċŰĬШőŸƽШ
ƣőĲШƖŔŊőƣШŉŸŸĬƚШċŰĬШŰƨƣƖŔĲŰƣƚШƚƨƓƓŸƖƣШ
ĤƖċŔŰШċŰĬШőĲċƖƣШőĲċũƣőЮ
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?ƖЮШ]ŸŸĬĲŰŸƽĲШŸŰШ
9őŸũŔŰĲЯШEŊŊƚЯШċŰĬШ
9őŸũĲƚƣĲƖŸũ
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ΝЮШEŊŊƚШċƚШċШuĲǃШ
9őŸũŔŰĲШÉŸƨƖĦĲ

fŰШŸŰĲШŸŉШőŔƚШƓƖĲƚĲŰƣċƣŔŸŰƚЯШ?ƖЮШ
]ŸŸĬĲŰŸƽĲШŰŸƣĲƚШƣőċƣШůĲċƣШċŰĬШ
ĲŊŊƚШċƖĲШљŊŸŸĬШƚŸƨƖĦĲƚШŸŉШ
ĦőŸũŔŰĲЯњШǃĲƣШőĲШĦċƨƣŔŸŰƚШƣőċƣШ
ůċŰǃШŔŰĬŔƻŔĬƨċũƚШƖĲůċŔŰШĦőŸũŔŰĲр
ĬĲǯĦŔĲŰƣШĲƻĲŰШƽőĲŰШƣőĲŔƖШĬŔĲƣƚШ
ƚĲĲůШƚƨǭŔĦŔĲŰƣШƓŸEΠЮfŰŉŸЮШÑőŔƚШ
őŔŊőũŔŊőƣƚШƣőĲШƓƨĤũŔĦШőĲċũƣőШ
ŔůƓŸƖƣċŰĦĲШŸŉШĲůƓőċƚŔǍŔŰŊШ
ĦőŸũŔŰĲШŔŰƣċťĲЮ

9/5/2025 ÅĲĤĲĦĦċШÅŸĲŰƣƚĦőШ~ŸŰƣƖŸŰĲЯШ7ÉШрШìŸŰĬƖŸƨƚШÅŸŸƣƚЯШfŰĦЮ Ρ
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ΞЮШ9őŸũŔŰĲќƚШÅŸũĲШŔŰШ9őŸũŔŰĲƖŊŔĦШ
 ĲƨƖŸŰƚ
He explains why cholinergic neuronsуthe 
ones that rely on acetylcholineуare 
especially sensitive to plasmalogen 
deficiencies . Because these neurons 
depend on activity-dependent choline 
reuptake via specialized high-affinity 
transporters, a deficiency in membrane-
supporting lipids (particularly 
plasmalogens) impairs both 
neurotransmitter release and choline 
recycling BetterHealthGuy.com   
ApoE4.Info.
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3. Cholesterol vs. 
Dietary Intake

ÅΟЮШ9őŸũĲƚƣĲƖŸũШƻƚЮШ?ŔĲƣċƖǃШfŰƣċťĲ

Å?ƖЮШ]ŸŸĬĲŰŸƽĲШĬƖċƽƚШƣőĲШĬŔƚƣŔŰĦƣŔŸŰШĤĲƣƽĲĲŰШ
ĬŔĲƣċƖǃШĦőŸũĲƚƣĲƖŸũШċŰĬШƣőĲШĤŸĬǃќƚШŔŰƣĲƖŰċũШ
ƖĲŊƨũċƣŔŸŰЮШcĲШĲůƓőċƚŔǍĲƚШƣőċƣШƻŔƖƣƨċũũǃШċũũШ
ĦőŸũĲƚƣĲƖŸũШŔƚШƚǃŰƣőĲƚŔǍĲĬШŔŰƣĲƖŰċũũǃЯШċŰĬШ
ĬŔĲƣċƖǃШĦőŸũĲƚƣĲƖŸũШƓũċǃƚШċШůŔŰŸƖШƖŸũĲЮШ
~ŸƖĲŸƻĲƖЯШőĲШƨŰĬĲƖƚĦŸƖĲƚШƣőċƣШĦőŸũĲƚƣĲƖŸũШŔƚШċШ
ĤĲŰŔŊŰШůŸũĲĦƨũĲШĤǃШŔƣƚĲũŉуŔƣѣƚШŸŰũǃШƽőĲŰШ
ŸǂŔĬŔǍĲĬШƣőċƣШŔƣШĤĲĦŸůĲƚШƓƖŸĤũĲůċƣŔĦЮШfŰШőŔƚШ
ƻŔĲƽЯШĦőŸũĲƚƣĲƖŸũШŔƚŰѣƣШƣőĲШĲŰĲůǃу
ĬĲǯĦŔĲŰĦŔĲƚШŔŰШůĲůĤƖċŰĲШĦŸůƓŸŰĲŰƣƚШũŔťĲШ
ƓũċƚůċũŸŊĲŰƚШċƖĲШċШůŸƖĲШĦƖŔƣŔĦċũШŔƚƚƨĲЮ
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fƣќƚШċũũШċĤŸƨƣШƣőĲШ
љĦĲũũƨũċƖШ
ůĲůĤƖċŰĲњ
ÑőĲШ9ĲũũƨũċƖШ~ĲůĤƖċŰĲаШ~ŸƖĲШ
ÑőċŰШċШ7ċƖƖŔĲƖ

ÅÉƣƖƨĦƣƨƖĲаШШǰĲǂŔĤũĲШũċǃĲƖШŸŉШ
ŉċƣƚШыũŔƓŔĬƚьЯШƓƖŸƣĲŔŰƚЯШċŰĬШ
ĦőŸũĲƚƣĲƖŸũШƣőċƣШƚƨƖƖŸƨŰĬƚШ
ĲƻĲƖǃШĦĲũũЮШÑőŔŰťШŸŉШŔƣШċƚШƣőĲШ
љƚťŔŰњШŸŉШƣőĲШĦĲũũЮ
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Main Purposes
Å ÂƖŸƣĲĦƣŔŸŰаШuĲĲƓƚШƣőĲШŔŰƚŔĬĲШŸŉШƣőĲШĦĲũũШƚĲƓċƖċƣĲШŉƖŸůШƣőĲШŸƨƣƚŔĬĲШ
ƽŸƖũĬЯШƽőŔũĲШƚƣŔũũШũĲƣƣŔŰŊШŔŰШŰƨƣƖŔĲŰƣƚШċŰĬШƖĲůŸƻŔŰŊШƽċƚƣĲЮ

Å 9ŸůůƨŰŔĦċƣŔŸŰаШ~ĲůĤƖċŰĲƚШĦŸŰƣċŔŰШƖĲĦĲƓƣŸƖƚуƣŔŰǃШċŰƣĲŰŰċƚШ
ƣőċƣШƖĲĦĲŔƻĲШƚŔŊŰċũƚШŉƖŸůШőŸƖůŸŰĲƚЯШŰĲƨƖŸƣƖċŰƚůŔƣƣĲƖƚЯШċŰĬШ
ŰƨƣƖŔĲŰƣƚЮШÑőŔƚШċũũŸƽƚШĦĲũũƚШƣŸШљƣċũťњШƣŸШĲċĦőШŸƣőĲƖЮ

Å ÑƖċŰƚƓŸƖƣаШÉƓĲĦŔċũŔǍĲĬШƓƖŸƣĲŔŰƚШċŰĬШũŔƓŔĬШƚƣƖƨĦƣƨƖĲƚШŔŰШƣőĲШ
ůĲůĤƖċŰĲШċĦƣШũŔťĲШŊċƣĲƚШċŰĬШƓƨůƓƚЯШůŸƻŔŰŊШƚƨĤƚƣċŰĦĲƚШŔŰШċŰĬШ
ŸƨƣуĦőŸũĲƚƣĲƖŸũЯШŊũƨĦŸƚĲЯШŔŸŰƚЯШċŰĬШůŸƖĲЮ

Å [ũĲǂŔĤŔũŔƣǃШѼШÅĲƓċŔƖаШ~ĲůĤƖċŰĲƚШůƨƚƣШƚƣċǃШǰƨŔĬШƣŸШĤĲŰĬЯШŉƨƚĲЯШċŰĬШ
ƖĲƓċŔƖШƣőĲůƚĲũƻĲƚЮШÑőŔƚШŔƚШƽőǃШƣőĲШƖŔŊőƣШũŔƓŔĬƚШыƓũċƚůċũŸŊĲŰƚЯШ
ƓőŸƚƓőċƣŔĬǃũĦőŸũŔŰĲЯШĦőŸũĲƚƣĲƖŸũьШċƖĲШĦƖŔƣŔĦċũЮ

Å fĬĲŰƣŔƣǃаШ~ĲůĤƖċŰĲƚШĬŔƚƓũċǃШƨŰŔƕƨĲШƓƖŸƣĲŔŰШљƣċŊƚњШƣőċƣШƣĲũũШƣőĲШ
ŔůůƨŰĲШƚǃƚƣĲůЯШљfШĤĲũŸŰŊШőĲƖĲЯњШƓƖĲƻĲŰƣŔŰŊШůŔƚƣċťĲŰШċƣƣċĦťƚЮ

ΦоΡоΞΜΞΡ Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. ΝΜ



ìőǃШŔƣШůċƣƣĲƖƚШŉŸƖШŸƨƖШŉŸĦƨƚШƣŸĬċǃв

Å9őŸũĲƚƣĲƖŸũШŔŰШƣőĲШůĲůĤƖċŰĲШťĲĲƓƚШŔƣШ
ƚƣċĤũĲуŰŸƣШƣŸŸШƖŔŊŔĬЯШŰŸƣШƣŸŸШǰŸƓƓǃЮ
Å9őŸũŔŰĲрĬĲƖŔƻĲĬШƓőŸƚƓőŸũŔƓŔĬƚШыũŔťĲШ
ƓőŸƚƓőċƣŔĬǃũĦőŸũŔŰĲьШċƖĲШůċŢŸƖШĤƨŔũĬŔŰŊШ
ĤũŸĦťƚЯШĦƖŔƣŔĦċũШŉŸƖШťĲĲƓŔŰŊШůĲůĤƖċŰĲƚШ
ǰƨŔĬШċŰĬШŉƨŰĦƣŔŸŰċũЮ
ÅfŉШůĲůĤƖċŰĲƚШŉċŔũЯШĦĲũũƚШĦċŰќƣШƣƖċŰƚƓŸƖƣШ
ŰƨƣƖŔĲŰƣƚШƓƖŸƓĲƖũǃЯШĦċŰќƣШƚŔŊŰċũШĦŸƖƖĲĦƣũǃЯШ
ċŰĬШĲƻĲŰƣƨċũũǃШĦċŰќƣШƚƨƖƻŔƻĲЮ
џòŸƨƖЮĦĲũũƨũċƖЮůĲůĤƖċŰĲƚЮċƖĲŰѢƣЮŢƨƚƣЮ
ƽƖċƓƓĲƖƚщƣőĲǃѢƖĲЮũŔƻŔŰŊеЮĬǃŰċůŔĦЮ
ŊċƣĲťĲĲƓĲƖƚЮƣőċƣЮĦŸŰƣƖŸũЮƽőċƣЮĦŸůĲƚЮŔŰеЮ
ƽőċƣЮŊŸĲƚЮŸƨƣеЮċŰĬЮőŸƽЮĦĲũũƚЮƣċũťЮƣŸЮĲċĦőЮ
ŸƣőĲƖдѠ
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ÑőŔŰťШŸŉШŔƣШƣőŔƚШƽċǃв
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ШÑőĲШÉůċƖƣШ
ÉĲĦƨƖŔƣǃШÉǃƚƣĲůШ
ŰċũŸŊǃ

Think of the cell membrane like a high-tech 
security system around a house :

ÅWalls & doors  = the lipid layer, keeping the 
inside safe.

Å Locks and gates = transport proteins, 
deciding who gets in (nutrients) and who 
gets out (waste).

Å Security cameras  = receptors, scanning for 
messages (hormones, neurotransmitters).

Å Flexible walls  = cholesterol and choline-
rich phospholipids, keeping the house 
sturdy but not brittle.

 If the security system fails, strangers (toxins, 
ŔŰŉĲĦƣŔŸŰƚђЮĦċŰЮƽċũťЮŔŰеЮŸƖЮƣőĲЮőŸƨƚĲЮĦċŰѢƣЮŊĲƣЮ
the groceries (nutrients) it needs.
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ШŔƖƓŸƖƣШ
9ƨƚƣŸůƚШ
ŰċũŸŊǃ

fůċŊŔŰĲШƣőĲШĦĲũũШůĲůĤƖċŰĲШċƚШċŔƖƓŸƖƣШĦƨƚƣŸůƚШ
ċŰĬШŊċƣĲƚа

ÅÂċƚƚĲŰŊĲƖƚШӀШŰƨƣƖŔĲŰƣƚЯШƚŔŊŰċũƚЯШĦőŸũĲƚƣĲƖŸũШ
ůŸũĲĦƨũĲƚШƣƖǃŔŰŊШƣŸШůŸƻĲЮ

Å9ƨƚƣŸůƚШŸǭŔĦĲƖƚШӀШůĲůĤƖċŰĲШƖĲĦĲƓƣŸƖƚЯШ
ĬĲĦŔĬŔŰŊШŔŉШċШƓċƚƚĲŰŊĲƖШŔƚШĦũĲċƖĲĬШƣŸШĲŰƣĲƖЮ

Å7ċŊŊċŊĲШƚĦċŰŰĲƖƚШӀШƣƖċŰƚƓŸƖƣĲƖƚЯШĦőĲĦťŔŰŊШ
ċŰĬШůŸƻŔŰŊШĦċƖŊŸШŔŰШċŰĬШŸƨƣЮ

ÅÅƨŰƽċǃШŔŰƣĲŊƖŔƣǃШӀШůĲůĤƖċŰĲШǰĲǂŔĤŔũŔƣǃу
ƽŔƣőŸƨƣШŔƣЯШƓũċŰĲƚШыƚŔŊŰċũƚьШĦċŰќƣШũċŰĬШŸƖШƣċťĲШ
ŸǭШƚůŸŸƣőũǃЮ

ШfŉЮƣőĲЮċŔƖƓŸƖƣЮůĲůĤƖċŰĲЮŔƚЮĬċůċŊĲĬеЮƣőĲЮ
ƽőŸũĲЮƚǃƚƣĲůЮĤċĦťƚЮƨƓщƚŔŊŰċũƚЮĬŸŰѢƣЮũċŰĬеЮ
ƚƨƓƓũŔĲƚЮĬŸŰѢƣЮċƖƖŔƻĲеЮċŰĬЮƽċƚƣĲЮƓŔũĲƚЮƨƓд
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Okay!  
xĲƣќƚШ
ĦŸŰƣŔŰƨĲв
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ÖŰĬĲƖƚƣċŰĬŔŰŊШ
ĦőŸũĲƚƣĲƖŸũШĤĲƣƣĲƖв

9őŸũĲƚƣĲƖŸũќƚШƖŸũĲШŔŰШƣőĲШĤŸĬǃаШĤƨŔũĬŔŰŊШĤũŸĦťШŉŸƖШ
őŸƖůŸŰĲƚЯШƻŔƣċůŔŰШ?ЯШůĲůĤƖċŰĲƚЮ

ÑƖċŰƚƓŸƖƣЯШŰŸƣШћŊŸŸĬШƻƚШĤċĬќа

Åx?xШӀШĬĲũŔƻĲƖƚШĦőŸũĲƚƣĲƖŸũШŔŰƣŸШĦĲũũƚШƽőĲŰШŰĲĲĬĲĬЮ

Åc?xШӀШƖĲůŸƻĲƚШĲǂƣƖċШĦőŸũĲƚƣĲƖŸũШыĲǭũƨǂьЮ

7ƖċŔŰШƻƚЮШĤũŸŸĬШĦőŸũĲƚƣĲƖŸũа

Å7ƖċŔŰШůċťĲƚШŔƣƚШŸƽŰШĦőŸũĲƚƣĲƖŸũуĤũŸŸĬШƣĲƚƣƚШĬŸŰќƣШ
ůĲċƚƨƖĲШŔƣЮ

ÅìőċƣќƚШőċƓƓĲŰŔŰŊШŔŰШǃŸƨƖШĤƖċŔŰШůċǃШŰŸƣШƚőŸƽШƨƓШŔŰШ
ǃŸƨƖШĦőŸũĲƚƣĲƖŸũШƓċŰĲũЮ

~ǃƣőрĤƨƚƣŔŰŊаШ?ŔĲƣċƖǃШĦőŸũĲƚƣĲƖŸũШӁШĤũŸŸĬШĦőŸũĲƚƣĲƖŸũЮШ
ÑőĲШĤŸĬǃШůċťĲƚШůŸƚƣШŸŉШŔƣƚШŸƽŰШĦőŸũĲƚƣĲƖŸũЮ
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?ƖЮШ]ŸŸĬĲŰŸƽĲШŸŰШxŔƓŔĬШ
ÑƖċŰƚƓŸƖƣаШ
x?xШ?ĲũŔƻĲƖǃШѼШc?xШEǭũƨǂ
~ĲůĤƖċŰĲШ9őŸũĲƚƣĲƖŸũШÅĲŊƨũċƣŔŸŰШfƚШ9ĲŰƣƖċũ

Å ĦĦŸƖĬŔŰŊШƣŸШ]ŸŸĬĲŰŸƽĲЯШƣőĲШĤŸĬǃШƣŔŊőƣũǃШ
ƖĲŊƨũċƣĲƚШĦőŸũĲƚƣĲƖŸũШũĲƻĲũƚШƣŸШůċŔŰƣċŔŰШŸƓƣŔůċũШ
ůĲůĤƖċŰĲШŉƨŰĦƣŔŸŰЮШìőĲŰШƣőĲƖĲѣƚШĲǂĦĲƚƚШ
ĦőŸũĲƚƣĲƖŸũШŔŰШĦĲũũШůĲůĤƖċŰĲƚЯШŔƣќƚШĲƚƣĲƖŔǯĲĬШċŰĬШ
ĲǂƓŸƖƣĲĬШŸƨƣШƻŔċШc?xбШĦŸŰƻĲƖƚĲũǃЯШx?xШĬĲũŔƻĲƖƚШ
ĲǂĦĲƚƚШĦőŸũĲƚƣĲƖŸũШŔŰƣŸШĦĲũũƚШ?ƖЮШ]ŸŸĬĲŰŸƽĲЮ

ÅxŸƽШc?xШũĲƻĲũƚШƚŔŊŰċũШŔůƓċŔƖĲĬШĦőŸũĲƚƣĲƖŸũШ
ĲǂƓŸƖƣЯШƚƨŊŊĲƚƣŔŰŊШƨŰőĲċũƣőǃШůĲůĤƖċŰĲШ
ĦőŸũĲƚƣĲƖŸũШĤƨŔũĬƨƓЮШfŰШĦŸŰƣƖċƚƣЯШőŔŊőШc?xШ
ƚŔŊŰŔǯĲƚШĲǭŔĦŔĲŰƣШĦőŸũĲƚƣĲƖŸũШƖĲůŸƻċũШċŰĬШ
őĲċũƣőŔĲƖШůĲůĤƖċŰĲƚШ?ƖЮШ]ŸŸĬĲŰŸƽĲЮ
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ШfŰШƣőĲШĤƖċŔŰв

ApoE Does Double Duty

ÅThe brain relies on Apolipoprotein E (ApoE) 
for both the import and export of 
cholesterolуi.e., it plays both LDL-like and 
HDL-like roles ApoE4.Info.

ÅCholesterol export (efflux) from neurons 
and astrocytes depends on transport 
proteins known as ATP-binding cassette 
(ABC) transportersуspecifically ABCA1, 
ABCG1, and ABCG4 ApoE4.Info.

Å Interestingly, ApoE variants (like ͌ ΠШvs. 
͌Οо͌ΞьШaffect how well cholesterol export 
functions, as certain variants can't form 
disulfide bridges, diminishing efflux 
capacity ApoE4.Info.
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ШuĲǃШ
ÑċťĲċƽċǃ

џÑőĲЮĦőŸũĲƚƣĲƖŸũЮŔŰЮǃŸƨƖЮĤũŸŸĬЮ
ŔƚŰѢƣЮŉĲĲĬŔŰŊЮǃŸƨƖЮĤƖċŔŰдЮÑőĲЮĤƖċŔŰЮ
ůċťĲƚЮŔƣƚЮŸƽŰеЮĤƨƣЮŔƣЮƨƚĲƚЮƣőĲЮ
ƚċůĲЮ ƓŸEЮĤũƨĲƓƖŔŰƣЮƣŸЮůŸƻĲЮ
ĦőŸũĲƚƣĲƖŸũЮŔŰЮċŰĬЮŸƨƣЮŸŉЮĦĲũũƚЮщЮ
ċŰĬЮ ƓŸEΧЮĦŸŰƚĲƖƻĲƚЮĦőŸũĲƚƣĲƖŸũЮ
ůŸƖĲЮƣŔŊőƣũǃЮĤŸƣőЮŔŰЮƣőĲЮĤŸĬǃЮċŰĬЮ
ŔŰЮƣőĲЮĤƖċŔŰдѠ
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Not-so-hot reasons for 
ũŸƽШƚĲƖƨůШx?xв
џéĲƖǃЮũŸƽЮx?xЮũĲƻĲũƚЮĦċŰЮĤĲЮċЮƖĲĬЮǰċŊЮƖċƣőĲƖЮ
ƣőċŰЮċЮĤĲŰĲǯƣщĲƚƓĲĦŔċũũǃЮŔŉЮƣőĲǃѢƖĲЮŰċƣƨƖċũЮ
ёŰŸƣЮĬƨĲЮƣŸЮƚƣċƣŔŰƚђдЮ9ŸŰĬŔƣŔŸŰƚЮũŔťĲЮĦċŰĦĲƖеЮ
ĦőƖŸŰŔĦЮŔŰǰċůůċƣŔŸŰеЮƣőǃƖŸŔĬЮŸƖЮũŔƻĲƖЮ
ĬǃƚŉƨŰĦƣŔŸŰеЮŸƖЮůċũŰƨƣƖŔƣŔŸŰЮĦċŰЮĬƖŔƻĲЮx?xЮ
ĬŸƽŰеЮůċťŔŰŊЮŔƣЮċЮƚƨĤƣũĲЮůċƖťĲƖЮŸŉЮ
ƨŰĬĲƖũǃŔŰŊЮőĲċũƣőЮŔƚƚƨĲƚдЮÅċƖĲЮŊĲŰĲƣŔĦЮ
ĬŔƚŸƖĬĲƖƚЮĦċŰЮċũƚŸЮũĲċĬЮƣŸЮũŸƽЮx?xдЮfŰЮĦĲƖƣċŔŰЮ
ƓŸƓƨũċƣŔŸŰƚщũŔťĲЮƓĲŸƓũĲЮƽŔƣőЮĬŔċĤĲƣĲƚЮƓũƨƚЮ
ċũĤƨůŔŰƨƖŔċщƣőĲЮĦŸůĤŔŰċƣŔŸŰЮŸŉЮũŸƽЮx?xЮ
ċŰĬЮŸƣőĲƖЮĬŔƚĲċƚĲЮƚŔŊŰƚЮĦċŰЮƓƖĲĬŔĦƣЮőŔŊőĲƖЮ
ĦċŰĦĲƖЮƖŔƚťдЮfŰЮƚőŸƖƣеЮŔƣѢƚЮŰŸƣЮƣőĲЮũŸƽЮx?xЮ
ŔƣƚĲũŉЮĦċƨƚŔŰŊЮƓƖŸĤũĲůƚеЮĤƨƣЮƽőċƣЮŔƣЮůŔŊőƣЮĤĲЮ
ƚŔŊŰċũŔŰŊЮƨŰĬĲƖЮƣőĲЮƚƨƖŉċĦĲдѠ
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ШÑőŔƚШŔƚШ
ƣƖŔĦťǃв

ШőŔŊőШƚĲƖƨůШx?xШĤǃШŔƣƚĲũŉШŔƚШċůĤŔŊƨŸƨƚа

ÅfƣШĦŸƨũĬШƖĲǰĲĦƣШċШƓƖŸƣĲĦƣŔƻĲШƚƣċƣĲШуШƖŸĤƨƚƣШ
ĦőŸũĲƚƣĲƖŸũШċƻċŔũċĤŔũŔƣǃЯШŰŸƣШĬƖŔƻĲŰШĤǃШĬŔƚĲċƚĲЯШ
ƓŸƚƚŔĤũǃШĲƻĲŰШũŔŰťĲĬШƽŔƣőШũŸƽĲƖШĦċŰĦĲƖШƖŔƚťШŔŰШ
ƚŸůĲШƚƣƨĬŔĲƚЮ

Å§ƖШŔƣШĦŸƨũĬШƖĲǰĲĦƣШƓŸEΠрĬƖŔƻĲŰШĦŸŰƚĲƖƻċƣŔŸŰШ
уШƖĲĬƨĦĲĬШĲǭũƨǂШƣőċƣШũŸŸťƚШũŔťĲШљőŔŊőШx?xњШŔŰШ
ƣőĲШĤũŸŸĬШĤƨƣШċũƚŸШůĲċŰƚШƓŸŸƖĲƖШĦőŸũĲƚƣĲƖŸũШ
őċŰĬũŔŰŊШŔŰШƣőĲШĤƖċŔŰЮ

Å ŰĬШǃŸƨШĦċŰќƣШƣĲũũШƽőŔĦőШƚĦĲŰċƖŔŸШǃŸƨќƖĲШũŸŸťŔŰŊШ
ċƣШŉƖŸůШċŰШx?xШŰƨůĤĲƖШċũŸŰĲЮШòŸƨќĬШŰĲĲĬШ
ĦŸŰƣĲǂƣШыŊĲŰĲƣŔĦƚЯШŸƣőĲƖШůċƖťĲƖƚЯШŸƻĲƖċũũШőĲċũƣőШ
ƓŔĦƣƨƖĲьШƣŸШŔŰƣĲƖƓƖĲƣШŔƣЮ

ШШƚŔŰŊũĲШx?xШƻċũƨĲШĬŸĲƚŰќƣШƣĲũũШǃŸƨШŔŉШŔƣќƚШ
ŉƖŔĲŰĬШŸƖШŉŸĲЮ
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cŔŊőШx?xаШ[ƖŔĲŰĬШŸƖШ[ŸĲе
ШőŔŊőШx?xШĤũŸŸĬШũĲƻĲũШĬŸĲƚŰќƣШċƨƣŸůċƣŔĦċũũǃШůĲċŰШŊŸŸĬШ
ŸƖШĤċĬЮШÉŸůĲШƚƣƨĬŔĲƚШƚőŸƽШƣőċƣШőŔŊőĲƖШx?xШŔƚШũŔŰťĲĬШƽŔƣőШ
ũŸƽĲƖШĦċŰĦĲƖШƖŔƚťШċŰĬШũŸƽĲƖШŸƻĲƖċũũШůŸƖƣċũŔƣǃЯШƚƨŊŊĲƚƣŔŰŊШŔƣШ
ĦċŰШĤĲШƓƖŸƣĲĦƣŔƻĲЮШ7ƨƣШŔŰШ ƓŸEΠШĦċƖƖŔĲƖƚЯШőŔŊőĲƖШx?xШůċǃШ
ƖĲǰĲĦƣШċШĦŸŰƚĲƖƻċƣŔŸŰШƓċƣƣĲƖŰШуШƣőĲŔƖШĦĲũũƚШőŸũĬШŸŰƣŸШ
ĦőŸũĲƚƣĲƖŸũШċŰĬШƖĲũĲċƚĲШũĲƚƚШŸŉШŔƣЮШfŰШƣőĲШĤũŸŸĬШƣőŔƚШƚőŸƽƚШƨƓШ
ċƚШĲũĲƻċƣĲĬШx?xЯШƽőŔũĲШŔŰШƣőĲШĤƖċŔŰШŔƣШƚőŸƽƚШƨƓШċƚШƖĲĬƨĦĲĬШ
ĦőŸũĲƚƣĲƖŸũШĦũĲċƖċŰĦĲШĤĲƣƽĲĲŰШĦĲũũƚЮШ

ÑőĲШťĲǃШƓŸŔŰƣШŔƚШƣőċƣШċШƚŔŰŊũĲШx?xШŰƨůĤĲƖШŸŰШċШĤũŸŸĬШƣĲƚƣШ
ĦċŰќƣШƣĲũũШƨƚШƽőŔĦőШƚŔƣƨċƣŔŸŰШŔƚШőċƓƓĲŰŔŰŊЮШìĲШŰĲĲĬШƣŸШ
ũŸŸťШċƣШƣőĲШĤŔŊŊĲƖШƓŔĦƣƨƖĲШуШŊĲŰĲƣŔĦƚЯШőĲċũƣőШƚƣċƣƨƚЯШċŰĬШ
ŸƣőĲƖШůċƖťĲƖƚШуШĤĲŉŸƖĲШĬĲĦŔĬŔŰŊШƽőĲƣőĲƖШċШőŔŊőĲƖШx?xШŔƚШċШ
ŉƖŔĲŰĬШŸƖШŉŸĲЮ
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Naturally- 
low LDL vs. 
statin-
induced low 
LDL
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ÅxċƖŊĲШƓŸƓƨũċƣŔŸŰШƚƣƨĬŔĲƚШƚőŸƽШƣőċƣШƓĲŸƓũĲШƽŔƣőШ
ŰċƣƨƖċũũǃШũŸƽШx?xШĦőŸũĲƚƣĲƖŸũШƣĲŰĬШƣŸШőċƻĲШċШőŔŊőĲƖШ
ƖŔƚťШŸŉШĦċŰĦĲƖШċŰĬШőŔŊőĲƖШċũũрĦċƨƚĲШůŸƖƣċũŔƣǃШ
ĦŸůƓċƖĲĬШƣŸШƣőŸƚĲШƽŔƣőШőŔŊőĲƖШx?xЮШfŰШŸƣőĲƖШƽŸƖĬƚЯШ
ƻĲƖǃШũŸƽШĦőŸũĲƚƣĲƖŸũШũĲƻĲũƚШŔŰШƣőĲШĤŸĬǃШĦċŰШĤĲШċШ
ůċƖťĲƖШŸŉШƓŸŸƖШƖĲƚŔũŔĲŰĦĲЯШőŔŊőĲƖШƻƨũŰĲƖċĤŔũŔƣǃЯШŸƖШĲƻĲŰШ
ċŰШĲǭĲĦƣШŸŉШƨŰĬĲƖũǃŔŰŊШĬŔƚĲċƚĲЮ

ìőĲƖĲШƣőĲШƚƣċƣŔŰШƚƣƨĬŔĲƚШĦŸůĲШŔŰа

ÅìőĲŰШƖĲƚĲċƖĦőĲƖƚШũŸŸťĲĬШċƣШƓĲŸƓũĲШƣċťŔŰŊШƚƣċƣŔŰƚШ
ыƽőŔĦőШċƖƣŔǯĦŔċũũǃШũŸƽĲƖШx?xьЯШƣőĲǃШĬŔĬШŰŸƣШƚĲĲШċШ
ĦŸƖƖĲƚƓŸŰĬŔŰŊШƖŔƚĲШŔŰШĦċŰĦĲƖШĦċƚĲƚЮШÑőŔƚШƚƨŊŊĲƚƣƚШƣőċƣШ
ũŸƽШx?xШŔƣƚĲũŉШŔƚШŰŸƣШƣőĲШĬŔƖĲĦƣШĦċƨƚĲШŸŉШĦċŰĦĲƖу
ƖċƣőĲƖЯШŔƣШůċǃШĤĲШċŰШŔŰĬŔĦċƣŸƖШŸŉШŸƣőĲƖШƓƖŸĦĲƚƚĲƚШŔŰШƣőĲШ
ĤŸĬǃШыũŔťĲШĦőƖŸŰŔĦШŔũũŰĲƚƚЯШŔůůƨŰĲШƽĲċťŰĲƚƚЯШŸƖШ
ůĲƣċĤŸũŔĦШŔƚƚƨĲƚьЮ



ÅĲĦŸŰĦŔũŔŰŊШƣőĲШƣƽŸв
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Natural low LDL  (without 
medication) can reflect a body 
under stress or disease, hence 

the higher cancer risk.

ÉƣċƣŔŰрŔŰĬƨĦĲĬШũŸƽШx?xШĬŸĲƚŰќƣШ
ƚĲĲůШƣŸШĦċƖƖǃШƣőĲШƚċůĲШƖŔƚťЯШ

ĤĲĦċƨƚĲШƣőĲШƨŰĬĲƖũǃŔŰŊШĤŔŸũŸŊǃШŔƚШ
ĬŔǭĲƖĲŰƣуǃŸƨќƖĲШũŸƽĲƖŔŰŊШ

ĦőŸũĲƚƣĲƖŸũШƓőċƖůċĦŸũŸŊŔĦċũũǃЯШ
ŰŸƣШĤĲĦċƨƚĲШƣőĲШĤŸĬǃШŔƚШŉċŔũŔŰŊШƣŸШ

ƓƖŸĬƨĦĲШŸƖШƣƖċŰƚƓŸƖƣШŔƣЮ



ìőċƣЯШĲǂċĦƣũǃЯШ
ŔƚШĦőŸũŔŰĲе

9őŸũŔŰĲШŔƚШċŰШĲƚƚĲŰƣŔċũШŰƨƣƖŔĲŰƣШ
ƣőċƣШǃŸƨƖШĤŸĬǃШƨƚĲƚШƣŸШĤƨŔũĬШĦĲũũШ
ůĲůĤƖċŰĲƚЯШůċťĲШƣőĲШ
ŰĲƨƖŸƣƖċŰƚůŔƣƣĲƖШċĦĲƣǃũĦőŸũŔŰĲШ
ŉŸƖШůĲůŸƖǃШċŰĬШůŸŸĬЯШċŰĬШ
ƚƨƓƓŸƖƣШũŔƻĲƖШŉƨŰĦƣŔŸŰШċŰĬШ
ůĲƣċĤŸũŔƚůЮ
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 Choline: The 
Unsung Hero

ÅWhat it is:  Essential nutrient for 
building phosphatidylcholine, 
neurotransmitter acetylcholine, and 
plasmalogens.

ÅWhy it matters:
ÅSupports memory, mood, and 

attention (acetylcholine).
ÅKeeps cell membranes flexible 

and functional 
(phosphatidylcholine, 
plasmalogens).

ÅCrucial for methylation and 
liver function.
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9őŸũŔŰĲЯШƓũċƚůċũŸŊĲŰƚЯШ
ċŰĬШƣőĲШĦĲũũƨũċƖШ
ůĲůĤƖċŰĲ
9őŸũŔŰĲШŔƚШŸŰĲШŸŉШƣőĲШĲƚƚĲŰƣŔċũШĤƨŔũĬŔŰŊШ
ĤũŸĦťƚШǃŸƨƖШĤŸĬǃШƨƚĲƚШƣŸШůċťĲШ
ƓőŸƚƓőċƣŔĬǃũĦőŸũŔŰĲЯШƽőŔĦőШŔŰШƣƨƖŰШŔƚШċШ
ůċŢŸƖШƓƖĲĦƨƖƚŸƖШŉŸƖШƓũċƚůċũŸŊĲŰШƚǃŰƣőĲƚŔƚЮШ

ÉŔŰĦĲШƓũċƚůċũŸŊĲŰƚШċƖĲШĦƖŔƣŔĦċũШĦŸůƓŸŰĲŰƣƚШ
ŸŉШĦĲũũШůĲůĤƖċŰĲƚуĲƚƓĲĦŔċũũǃШŔŰШƣőĲШĤƖċŔŰЯШ
őĲċƖƣЯШċŰĬШŰĲƖƻŸƨƚШƚǃƚƣĲůуťĲĲƓŔŰŊШĬċŔũǃШ
ĦőŸũŔŰĲШŔŰƣċťĲШƚƨǭŔĦŔĲŰƣШőĲũƓƚШůċŔŰƣċŔŰШƣőĲШ
ƖċƽШůċƣĲƖŔċũƚШǃŸƨƖШĤŸĬǃШŰĲĲĬƚШƣŸШťĲĲƓШ
ĦĲũũƨũċƖШůĲůĤƖċŰĲƚШƖĲƚŔũŔĲŰƣЯШǰĲǂŔĤũĲЯШċŰĬШ
ŉƨŰĦƣŔŸŰŔŰŊШƽĲũũЮ

ΦоΡоΞΜΞΡ Rebecca Roentsch Montrone, BS - Wondrous Roots, Inc. 27



ΦоΡоΞΜΞΡ ÅĲĤĲĦĦċШÅŸĲŰƣƚĦőШ~ŸŰƣƖŸŰĲЯШ7ÉШрШìŸŰĬƖŸƨƚШÅŸŸƣƚЯШfŰĦЮ ΞΥ



cŸƽШ9őŸũŔŰĲШ?ŸĲƚШŔƣƚШìŸƖť

фκрκнлнр wŜōŜŎŎŀ wƻŜƴǘǎŎƘ aƻƴǘǊƻƴŜΣ .{ π ²ƻƴŘǊƻǳǎ wƻƻǘǎΣ LƴŎΦ 29



 Step 1: Getting Into the 
Cell
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9őŸũŔŰĲШƣƖċŰƚƓŸƖƣĲƖƚШŸŰШƣőĲШĦĲũũШ
ůĲůĤƖċŰĲШċĦƣШċƚШƣőĲШљĲŰƣƖǃШ

ĬŸŸƖƚЮњ

?ŔǭĲƖĲŰƣШƣƖċŰƚƓŸƖƣĲƖƚШőċŰĬũĲШ
ĬŔǭĲƖĲŰƣШŢŸĤƚа

cŔŊőрċǭŔŰŔƣǃШĦőŸũŔŰĲШƣƖċŰƚƓŸƖƣĲƖШ
ы9cÑΝьаШ~ċŔŰũǃШŔŰШŰĲƨƖŸŰƚЯШƓƨũũƚШ
ĦőŸũŔŰĲШŔŰƚŔĬĲШŉŸƖШċĦĲƣǃũĦőŸũŔŰĲШ
ƚǃŰƣőĲƚŔƚШыĦƖŔƣŔĦċũШŉŸƖШůĲůŸƖǃЯШ

ŉŸĦƨƚЯШůŸŸĬьЮ

Choline transporter -like 
proteins (CTL1т5): Found in 

many tissues, help with general 
choline uptake  for metabolism 

and cell structure.



ШÉƣĲƓШΞаШ
9őŸũŔŰĲШ]ĲƣƚШƣŸШ
ìŸƖť
Once inside, choline can take several pathways:

Å Neurotransmitter Pathway  
Å 9őŸũŔŰĲШӛШacetylcholine  (via choline 

acetyltransferase).

Å Used for nerve signaling (memory, muscle 
contraction, autonomic function).

Å Membrane Builder Pathway  
Å 9őŸũŔŰĲШӛШphosphatidylcholine (PC)  (via the 

Kennedy pathway).

Å PC is a major component of cell membranes  
and the source for plasmalogens  that stabilize 
and protect those membranes.

Å Methyl Donor Pathway  

Å 9őŸũŔŰĲШӛШbetaine  ӛШĬŸŰċƣĲƚШůĲƣőǃũШŊƖŸƨƓƚШŔŰШ
the methionine тhomocysteine cycle .

Å Supports DNA methylation, detoxification, and 
liver function.
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