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Abstract

Brain is the highest cholesterol content organ in human body. It is comprised of about one in quarter
of all cholesterol in the body. Blood brain barrier can prohibits the uptake of dietary cholesterol and de novo
synthesis in liver into brain. Thus, cerebral cholesterol has been synthesized inside the brain. During neural
development, cholesterol will be synthesized via mevalonate and Kandutsch-Russel pathways; however, after
being mature, the rate of cholesterol synthesis in neuron is dramatically diminished. Therefore, astrocytes have
the predominant cholesterol synthesis in mature brain and transport cholesterol via apoE particles.
The cholesterol synthesis in brain has beenregulated by many proteins such as apoE, ATP-binding cassette, low
density lipoprotein receptor, Niemann Pick C1 and Niemann Pick C2. Even though neurons can store cholesterol
inside the cells using acyl-cholesterol acyltransferase 1/Sterol O-acyltransferase 1 (ACAT1/SOAT1) but
cholesterol transportation is vital important for neuronal activities. In addition, neuron can excrete cholesterol
in the form of 24S-hydroxycholesterol which can transport across blood brain barrier to blood circulation.
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NN5RAATIZTABLARLADS AR LUANDY (Cholesterol synthesis in brain)
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a o

\a apoE AuiulsAusafuaiia LDL receptor uazltlspusniuaiiniaulanataiinisfindn 2 (ER2 receptor) Migiatix

a

wagLszauaziaagmawil (Schwann cells) iadvsaestinaziunainanasaauazaingiinau iquuadlngdn

receptor-mediated endocytosis TuNEEWLH apoE 3 FHARINANNWANFNI8RLgNITH TAun apoE2, E3 uay E4

FIANNWANFNNIRUGNITNTAz AHasiansna sl TuNA WML 112 uaz 158 uuaallsfiy apoE 1ng apoE2 Al

v
a o

neaarRludandy (cysteine) YANALMU 112 waz 158 dau apoE3 azlinsmazdludainduiaiuuus 112 uaznsn

'
a

aviluaFatuRf LML 158 luaued apoE4 azilinsaazAluanfatuiniumia 112 uay 158 (Kim et al., 2009, Silva
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(Bjorknem&Meaney, 2004) #asanuupaladinasaasznatliineslananinand(Golgi complex) wazifiadiuisag
28119990159 TenszuaunIsIudInalaanasasnanainaulanatadnsiganas liutlsdiunuiununesATP Tustad
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uananipalagpaseauNdIunmasduaziuNntazgniiuen Flueulananainefigaulaadunullsiiu apoE

waslszanazdunrzinaiaainaeanuin Kandutsch-RussellulFununldifiaanasamanufiasnis

dl o & o o 1 aal di o’j dy

wamad waneNaduealnslifasdunmsinaiaamaseadnuil Bloch iWetBununaiadinasaa lutinaeadsean
ladunastunniiuly waddszanazifivazanmainamasaadiuniiaenilugaduazdunaiadinasaadiuiuenn
wanuagerruudsrannladunadlddanszuaiaen lnedasunaiagainesaaliinilu 24S-hydroxycholesterol
T981919060U blood brain barrier 15 wananiinsladinesaatignasaanaininiaasszuulszamladunainiig
apoA1 Tnzpaiadimasenazgnasaanainaagslszamnsioelshiu ABCAT, ABCG1 uaz ABCG4 ludaunindin
Tsaiund apoAt iluasfilsznauanniuazgndadingnszuaidaning low-density lipoprotein receptor related protein

1 (LRP1) YR scavenger receptor class B1(SR-B1)(Zhang & Liu, 2015)

m'im'i.lQNLNLLVIUQE%N‘II'NWQLamﬁl'a'a"aa“luﬂum (Regulation of cholesterol metabolism in brain)
ANDINNTAILANLBNIUABLAALADIARH1NTANNIAENITALANSRINUNLEATHTBIADLAALAD DAY
Tunjaziianiadudeuunilaunal (feedback inhibition) Inaitaduaamslafuazisadlszainiasasilsfunnindingi
1l transcription factor gaaeultdluiidundinelaginaseaizandn sterol regulatory element binding protein
(SRBPs) H9argatanadnIInIsdaAszinaladinases N199UAALAZLARIDADANUANLTARLAYNNITUABLAZLADIDA
& ' o o A o = a a o o - =
pananINaedNed I dunaa Lilasziumeiadinesea luanasiuiniudaand aeulsd 24-hydroxylase azilasu
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ABLAALARIRALEI 24S-hydroxycholesterol Lazduaanuaniinaeanadladinas (Bjorknem&Meanny, 2004)
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1. apoE

apoELflulilsfinaun 39 Alanasiu duldsfunininiaeluanesiiadauives inllsiuiing ) axes
\uadtnefidaunszi apoExnilludusiy 2 sesanAudadainszi apoEnnfigaluianie uazweainglosfiiumasn
&upanzif apoExngaluanes sesasunne Taalniaulaslas lulasindauaz@nulaneamasdniuansy

lumadduasfiadyiAndailaianszuaunis remyelinationyzatinnisunatduaasisadlszann

wadlnslafasiinensini1sdaiasnzfapoEldnnnie 150 win(Vance et al., 2005)1aaudIA8LadLA270A lHUALTAS
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dszannie ldenuanarunlFzunisunnay eunaanllsaunid apoEariasinainasaaladmeiagidntiasuazanu
TunjazilsznaumeanaaTWanauazaalaanasandasy (Vance et al., 2005)
2. TisAuaudInau ATP-binding cassette (ABC)
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TsFuanuganga ATP-binding cassette ThilLsAuRRunLmMANAY lunsTUdIARIadIARTaaRaNUANTAS
Tnelusiulungu ABCA uaz ABCG Wlulusiuaudangu ABC finunnigalugues unnaalsiu ABCA uaz
ABCG azlisiiumsanuiffunniang 24S-hydroxycholesterol (Dietschy, 2009)

ABCA1 Wu‘ﬁ'@'@ﬁuLmﬁﬂizm’mu’mﬂfiﬂwﬁ@ﬁuLsmﬁum‘llmienﬁ annimaaes ludndneaaanudn lumny
wndilianansodanmesilafiu ABCAT liasinliann ndinldsfiufid apok iuasfilszneuinaiaainasenat]
Heaunuaziaunmannanng (Dietschy, 2009)

3. TusAunga low density lipoprotein receptor

TsRudaiungs low density lipoprotein finulumaduessvuLtlsamaaunanaldun LDL receptor, VLDL
receptor, apoER2/Lipoprotein related proteins 8 (LRP8), LRP4, LRP, LRP2 (megalin), LRP1B, LRP5/LRP6 WAy

aa

LRP11 Sortillin-related receptor 1 (SORL1) Tailaunumpe anllsAund apok fluesAilszney (Zhang & Liu, 2015)
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Tsfusaufitunfigaiidietuised lussuutszamaaunanefia LDL receptor waz LRP1 lat LRP1
aznufidedumadilazangau LDL receptor arnufifiediuisadueqimadindaninndy alnldsfufifl apok
Wueaddsynauasiimanugauduniy LDL receptor 81091 LRP1 lunnamsanudiny HDL asduiu LRP1 l&Andn
LDL-receptor (Zhang & Liu, 2015)

4. TusAunga Niemann Pick C1 (NPC1) waz Niemann Pick C2 (NPC2)

Slemagszamiunainaimeseaanalnllsiulagdd receptor-mediated endocytosis aziiinglalalsa
nsfuraaamasaaanlalslanidingiaadlaadfisingnn azfiesandalisfiu Niemann-Pick type C1 uay C2
Gasinutinfiaugsladunieluaad (ntracellular lipid transport) Lmzmmmwu%‘ﬁ'Lﬁ@ﬁuLmaﬁm@dmeﬁﬂizaﬂw
wazimadinds Tae NPC1 luldsiiuiinlaneainanzgrinuiefuaadiefiunsdoureanalsfiusuiunainainesan
dau NPC2 azilifnnsuiunalnanesaanaiuluresinssaaslasgialissiy ludnimaansiilianunsnds ased
NPC1 laazinlsimadinasAua (Purkinje) "l,aimmmﬁﬁ'amLLGnmﬁQL@q15LL@:L§@N@QLﬁ@ﬁm5wm@mﬁmqmﬂfﬁgﬁ(zmng &

Liu, 2015) avagiiillassiudn NPC1 Hunumdndtysienisdanwsdiaasilszam

ABLAALADTAATILERNLEAA LUANAY (cholesterol in brainmembrane)
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SLLL‘I/W]VHQL@FJ’]L‘Vﬂuullllmqllqﬁ‘ﬂ@\'lﬂﬂuﬂ@ulniﬂ ‘1/1LF;IE‘VJ;NLﬁﬁ@@ﬂizmwws\m?mmfmL'Wﬁt‘wLiF;Iﬂ'm LN V’]Iﬂ?IﬂLNu

IANIINENAIARTYIN T 20 (AUN 2) NINGIAN - FUAN W.A. 2558 255



UNANNATINNT

(macrodomains) fluiizniitieumasiansus it lmdauiiiiefumasiBnaug Wnode e ans

Lﬁ@ﬁﬂuaau yi3aLi3ndparanodal junction WAL juxtaparanodes(Aureli et al., 2015)
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uananidssnnestetuasndinnencuand B namiaualanaaiduiuguina1ese AU
TulaswmsldaudeunTwunszandt Tulaslamu (microdomain) viseun Tulawuu(nanodomain)asinilsznaudas
glycophosphatidylinositol (GPI)-anchored proteins, sphingomyelin, monosialoganglioside GM1 LLaZABLARLADIARN
(Aureli et al., 2015) %mqusl,mymimmﬁﬁm ana1ariawAEuENuAuENaN9tiosndn 20 wiluiums wanainil
lulaslawudadsznaufaaTdsfiuaiingne IlunuIdAynatsetvidluniazaananiuieaunuInges
AALARLADIAALYINIU

ananilluasflszneuvanaetedfumadiszam (Wnmudiwiiawmn) lHun unanaleladinanadanes

v

a ' a a '3 a 1 o a d‘ ¥ [ d‘ 14 dl’ ¥ aa
g aziiinnnaesunendlelasuazatiauansniueanty wnadeduaaddouidenllfae fediuluaau

' 9

warledlnianlaslafazianinngn nauanlnaie (galactolipids)  LluesAlszneunan iy galactosylceramide

. dl di ¥ ' L a A aa [ 1 & a d‘ aa !
uwaz galactosylsulfatideluanuzitiadisaaduaansladazlafinainagiisandnrasrinauluanaslnsafingdou

U

Tunjaziilu glycolipid (Aureli et al., 2015)

|
- a = o ]

ABLAALAATAAALNLTIEIBTNITARLITII AU lateral TRNEIRTNITARNINTIR UAEINLIIABIAALADTEALTIY

& o o & dJ o v dl ] % & d’ dl d‘ v &
29AU TN UAATY899NA (raft) TN INHINTULIABLAGINDIRALINBBNLTAR ABLARLADIDANANEIATRLNLEAYNITAS
winlszanns 5 Yuargnidasuilu 24S-hydroxycholesterol  wazduaanainanaenu blood brain  barrier

(Bjorkhem&Meaney, 2004)

N9NNAAABLARLARSRRRANANNANAY (cholesterol excretion from the brain)
TuudariunaneasiuAaiaeaARaNANaNeITIN 0.09 TaAnFudai TN 1 Alaniusiadi

(Uszund 6-7 Naansusia 24 %Tm)(Bjorkhem et al., 2009) %uﬂuﬁmmﬁﬁ@amnLﬁal,ﬁﬁuﬁuafj“m:%'uj Tugnenne

Taenssndnnaiaameeaananesiuilunndfsureagimasaaliicly 24S-hydroxycholesterol (cerebrosterol)
Twradlszamaziiewlolungu lalnlasy P450  aiia CYP46AT  wlasuneinainaseniiy

24S-hydroxycholesterol ANty 24S-hydroxycholesterolazgnduaanain blood brain barrier wazgnaslsu

a

wasAUazilAnu 24S-hydroxycholesterol WiflunsainAdsund cholic acid waz chenodeoxycholic acid Tuaneh

d9 a

24S-hydroxycholesterol Ung@auazsnsaiunsaasiluvisat/asuilu 24S-, waz27-dihydroxycholesterol W&agndu

v
o

aanannanelnwseniuLnm fanaaeluniIni 2

o

24S-hydroxycholesterol HulaniAtauiuInnInAatagnasaannliaiunanenu blood brain barrier
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