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cognitive disorder) AMLT1IWANIZFNBILTDN (dementia) TEHZA® TLHZNANT UAT
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IngnSannntalanannud mndnssnsfamunsauinensanwldnauszos
& I P A A A va v
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\FaumansvadLszaulIzaIn (synaptodegeneration) tunalnfiaaunasnns
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a ' o
Anrasdszan (neuronal membrane) NI1WNIZUIUNIT Kennedy pathway B4
a1dua13Usznaud1Ay 81 uridine, choline, phospholipid, docosahexaenoic
acid (DHA), eicosapentaenoic acid (EPA), vitamin B12, folate, selenium udw
n3lda1sUszneua1sennTina An1sdnundsanaluszaunauaiin
(preclinical study) uazluszauaadin (clinical study) ldnaawsninaula
fdan: nzlsasuasFeudslowes, asfetszan, anuFeuaaiuuas

Uszanudizan, 8am1InanIsuwng
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Abstract
Alzheimer’'s disease is a degenerative disease which gets worse by a
long process starting from the prodomal stage to mild cognitive disorder
to the early, moderate and severe dementia stage. Treatment for
Alzheimer’ s disease with dementia includes medications to modify
neurotransmitters which cannot delay the disease progression. Patients cognitive
function and self-care were severely deteriorated after brain atrophy. The
treatment before the atrophy could help delay the progression of cognitive
function deterioration. Synaptodegeneration is the process that presents
early after the Amyloid accumulation. This mechanism could be promising
for new treatment modalities. Neuronal membrane promotion by
multinutrient formula via Kennedy pathway are investigated in clinical
studies. This pathway is associated with various nutrients including
uridine, choline, phospholipid, docosahexaenoic acid (DHA), eicosapentaenoic

acid (EPA), vitamin B12, folate, and selenium. The use of these nutrients was

tested in preclinical and clinical studies and the results have been promising.

Keywords: Alzheimer’s disease, neurotransmitters, synapto-

degeneration, medical nutrient

Journal website: http./ejournals.swu.ac.th/index php/pharm/index

&3 amyloid W&z phosphorylated Tau e Amyloid plaque W&
neurofibrillary tangles anu&16L AaNINIzdWTAALNGL (glial
cell) ilAiAamsaniauaesrzuudsean vlmAamssunin
AsiTaNdaveIlTaslIE AN ﬁ’]”l,ﬂgjl,ﬁ@ﬂwl,ﬁauamwaa
[ (3 a . = a a
LraaUIzRIN Lazlaaalnay (glial cell) daduladndvag
.4 - -
U728 11U 328N (synaptodegeneration) GinuHaUNAVD
Usra1uilszan (synapse) ﬁmmmmaﬂuugwﬂﬁﬁm ns3
&a a o A A Ao o
aTIMInTmaasiiaisslaganduialasfiafivinnsaaia

aunalniaseunddasunananndsisd (FDG PET) #3a
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MInTaN9UIz8IMININY (Neuropsychological test) {
anuddglunisdsziduntiznisifaludiuedni g (cognitive
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(visuospatial function) &u15n3an3lala (attention) IinweLT4
UIW1IANT (executive function) WazASITA (language)
= 1 o ‘V a s [
Wudwdanlunisdszilsusnainislsaaa lmuasainlse
A o & =< o
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Nzl udunguveINITATIAGILLILN AT U1 814
ﬂm‘Uﬂqulu“qﬂ cognitive domains (neuropsychological test
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a

MIATIAAR WA &N (Electroencephalography, EEG)
= A do o o A ' A a
WHNI0 TR NFUNUINUAMZRNILTDN Na1fe aud
284na% WA 1@uad(rhythm frequency)ithas ANEUWBIAL
AelsnauadlFaufiugad N33 Phase Lag Index (PLI)

@
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o o o o

auaaﬁqmﬁonu @1 PLI ﬁgmu WEnU ANl Taude
(connectivity) TeRINIAILAUIAT 9 ﬁga*’ﬁu“
Neuronal membrane production and synaptodegeneration
luwonsAniiavossaloiuasiunssnisacanvesans
Amyloid arwunITLFenas svadliza I ulIzann
(Synaptodegeneration) LazN1IRLFNRT Tau® miLﬁa&lamU
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LrasUszan (neuronal membrane)
Lﬁmﬁ:uwﬁaﬁmaomaiﬂizam fdwdsznaunan Ao
phospholipid Usznau'ld @28 Phosphatidylcholine (PC),
phosphatidylethanolamine (PE) \Jugulng) sa9a9a1 e
sphingomyelin (SM), phosphatidylserine (PS), phosphatidyl-
inositol (Pl) 3848941 1a8&13 phospholipids tuasadians
phosphatidylcholine ( PC), phosphatidylethanolamine ( PE)
UIurmaan fﬁag n&$19lae Cytidine diphosphate (CDP) -
choline pathway L 8 ¢ Cytidine diphosphate ( CDP) -
ethanolamine pathway ?13\‘1 2naln sWLSendN Kennedy

@

pathway Tasansaaaulu pathway % fa phosphomonoesters
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(PMEs) onidasulduans phospholipids FLiuasasduses
Walfatszan MEnaian1ILANAuadIa1T phospholipids
WATAIANT phosphodiesters (PDEs) G9vinlAiAan1Ia3n9ans

phospholipids lhaianass

shuisznauaav Fortasyn® Connect
giwiscnaunanued Fortasyn® Connect Aa &1
phospholipids § N doolasnyalyiu , lysophospholipids,
phosphatidic acid, glycerol, monoglycerides, choline L. & ¢
ethanolamine Naﬂwﬂﬁl’]ﬂﬂﬁiﬂaﬁﬂ’ﬁ@ﬂ“ﬁwLLﬂ:L&ILL‘Yl‘LJaVLﬂﬂ(
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° v A & o o ¥ 4
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For‘tasyn® Connect 8139961 DHA, EPA, Uridine, Choline
4 = &, . L
D UFITAINWVAINTIININIRT phospholipids K1 Kennedy
P A o &a Y
pathway LLazL‘W&Iﬂ’ﬁaN@n"D9\1La%VLTNYIVLﬂﬂiz(Q%ﬂ’W‘J‘HQ(ﬂﬂ’]i
§319813 phospholipids §7%3a18% B6, B12, C, E las
Selenium YINRINNNININTILATNIIEDN N9ATI A UNasa
o & A ' o A ° o A
N3RS haLlaaNed §IuN98aN Aa HntnLdw Cofactor
Tagnna13adanlun1sasioiitatiia 39uN3 Selenium ZLNY

n3inauvadiauloilu Kennedy pathway LWan13gady

DHA uaz EPA®

N13ANEIADIDIUITNIINITUNNET
Fortasyn® Connect
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UnN13ANELALINY Fortasyn® Connect LAZAINUNTINNH
PYAIFN D lugﬂmmaﬂiﬂawauﬁau gﬂLLuumiﬁﬂmmu
I%tgLﬂuLLuuquLLa:ﬁﬂéumuqu Unflagasms augualnen
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Wechsler Memory Scale-revised (WMS-r) ndn 1asu

9
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ALLBUINNVUIDYRE 40 LNaLﬂiﬂULWUUﬂUﬂQNﬂQUQNN

Q‘ J v 1 a o o s aa
ATLUWWLNNUUIDLRE 24 2P NAULRIAUN IO (P = 0.026)
IeinzULU Clinical Interview Based Impression of Change plus
Caregiver Input (CIBIC-plus) Was 12-item Neuropsychiatric

o

Inventory laiuand1ens 2 nguatsdnedayniiaiia uaz
wa 6 a 1R 1 1 W U
q‘u@msmmim@a'm'ﬁ"l,uwaﬂi:aqﬁ'[wLmnmaﬂu Taa7l
W91 Fortasyn® Connect s1an3atAanIswawIlsz@nsnw
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2. n13@N1¥1 Souvenir 11
Souvenir Il @nslud 2012 tWadsiindszansainaes
Fortasyn® Connect @a#118a213%1 lasydsziinann z-score
283 Neuropsychological Teat Battery (NTB) lutﬂ'ﬂ’mﬂ’n:
L g &
auauﬁauﬁ"l,ugmm 259 718 BNYAIUG 50 dauld nsdnm
[ 1 a 1 =1 1
Wunuuguuazinguaiugu Undasasnig anslunanouns
Tasl#a 13T uazass 32823871n13ANE 24 FUaW wWudn
o Au se ® - I
n&gw"l,mu Fortasyn™ Connect Uazilbth z-score LNUUY LdlB

o o a

wWisuifisuAungueluguadnidiudAyneata (P = 0.023,

3

95%Cl = -0.06 — 0.49) wacazu Functional connectivity

analysis (PL) §1% 31U delta band Y31 diulasn

Electroencephalogram ( EEG) Tun Ej E\ ﬁvL CRAT, Fortasyn®

o o

Connect g4ningualuauagIdnsd Ay n19aia (P =

]

0.011) E'fiaqﬁ'ﬁmitﬁmnﬁﬂmmi%ﬁdﬂi:mﬂ“’l,mmﬂ@mﬁ'u
agadinpd@AYN19§0a naggl Fortasyn® Connect 8131170
ﬂ%’uﬂgamiﬁwmuﬁmm’]m‘iﬂu@ﬂaﬂm’;:auauﬁiauﬁ"lli
JHUTILATHARNTIaY EEG 19941 Fortasyn® Connect finada

a .4 = o &
mm(ﬂmaamﬂuauamauﬂauumimmumaﬂmmﬂa

adglsfany 3 nszezian 24 glankeaslinudn Fortasyn®

Connect 138114 executive function'”

3. M3AN®A S-connect

S-connect @ns1lud 2013 1iavUszidudszdniuavos
Fortasyn® Connect ULLRREGOL lasdszifinan 11-item
Alzheimer’s Disease Assessment Scale- Cognitive Subscale
(ADAS-cog) wazANNEINTAINNTUTENaUAIATU TN TN
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LRsAzLLU Alzheimer’s disease Co-operative Study—Activities
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4} [N
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WU Fortasyn® Connect laifinaann1iznivinausadauad
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Waz@N lambda 715U 5210% Global network integration WU31

oA '

ngun @31 Fortasyn® Connect {61 gamma aai SIUNGY
AIUAUINIAARIVDIFT gamma atslud@AYNIEDG (P =
0.01) WaN9INIH ¢ lambda mjy«?{”[ﬁ%’u Fortasyn® Connect
fdasfi FIUNFUAIVANINITAANIVBIAT lambda aHn9d
wofAYNIEDa (P = 0.019) MNMIENEATE WU Fortasyn®
Connect A1ANIDINHINIRINUUAzAILNIATaTIBFNEIlY
Qﬂas_lmamuauéawﬁ"lajgmm 329 24 §U% uaziinade
mahauiazaNaNY IRl dsza Ul szan wanaNiiL

wuin EEG lolumsdssifiunauad Fortasyn® Connect'
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Onakpoya kazame Wumsanslud 2017 levinnsdnm
LUUAITNUNIRITTBNITNA L1 duTzUDUAZNNIAATIER
pAvu el unan1sAnsin iy Fortasyn® Connect

X A AV =2 A o
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