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W E . GRS IS WREIR (behavioral and psychological symptoms of dementia, BPSD) 45 ¥ iz 5 11
Perg LIRS (R HIRRFIVRED ) FURSPIRER (ML) ) 55, RBT/RIKEEEN (Alzheimer’s disease,
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Research progress in roles of 5-hydroxytryptamine receptor
histone acetylation in regulation of behavioral

and psychological symptoms of Alzheimer’s disease
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Abstract: Behavioral and psychological symptoms of dementia (BPSD), including psychomotor excitement, mood
disturbances (e.g. anxiety, depression, and the loss of motivation), and psychosis (e.g. delusion and hallucination)
are common complications that occur in more than 90% of Alzheimer’s disease (AD) patients. Increased severity of
BPSD is significantly accelerated with disease progression and remains the main reason for hospitalization,
significantly affecting the quality life of both patients and caregivers. However, the mechanisms underlying BPSD
are not known, and there is no targeted or widely effective treatment strategy available. Recent studies suggest that
the 5-hydroxytryptamine (5-HT) may be involved in the initiation and progression of BPSD. In order to further
understand the mechanism of AD in patients with BPSD, this article reviews the role of 5-HT in the pathogenesis of
BPSD and the deterioration of symptoms. A particular focus is placed on the implication of 5-HT receptors histone
modifications in BPSD pathogenesis and antipsychotic efficacy.
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K] IR KM ERIPS (Alzheimer’s disease, AD) #& 5z i
LR BAT PR, FEMZT 11% (1) 65 £ UL 12
NHUKIE 50% 1) 85 % BA B A W. ik id 90% [
AD B & I AN [FRE FE RS #1047 J99E AR (behavioral
and psychological symptoms of dementia, BPSD)[Z],
Him KRR ASERG MBS A . D BERRERT (R
FEAMARRIRE ) UK #REAR (ansefEAnL) o ) & 1,
—ANRREE 5 AR IIRAT IR A LR Y], AD B R
ZHIILE) BPSD AEIRZ R AR AI S AE, RRSiiR
VAR HEBCME B, AD B 4 9 BPSD (AD+
BPSD) £ RIS L, PRl BRI K g 7,
WAL AT ARG, msET R, ARy E b
SRR (KRG 1 S R B oA 55 ), & AD R B
(e AR R O 54k, WE 9Tk I BPSD SR 1E 5
BENFN TN BEFSERS (mild cognitive impairment, MCI) £
H R A A R IE 35%~85%, -4k BPSD JiE IR 1)
RAEARERT MCL 2z a7 s (B2, 54 AD
R IR HLERIE I BIE 0T FEAF a0 K anZE Al b, ik
FelmPRIT AT, &R FERBT B L AD B3 1
BPSD Jittk ¥ RUEHIA LI 7L & T AD+BPSD
() 5 JE KL R AR S e, 1Y, LB AD BJF 7T % 4% (The
Alzheimer’s Association International Society to Advance
Alzheimer's Research and Treatment, ISTAART) 4 ji&
ST BN, {HTE BPSD & AEMLH 5 THI A
FARM AR Z . 2001 FFLASK, FEKM B AR
YJFR W, 5- & % (5-hydroxytry-ptamine, 5-HT) f#
238 i R YR AL 5% BPSD SR R AEME RAH
BB R R T S-HT ARG/ AD B H S AT
NRER KA R i A R, B f40 M 7 5-HT
AR LA AE I B PT REAE

1 TRERSTHKTREINGSRE A&
AD+BPSDHY A £ % &

hFE O G-HT) T ZAET K KR, 25
WSS K77 BEARRTCOEE NS e N KCE, 4
T B SRR T A . AT SRR 5-HT
RGmHE (OIEE R 2R E. S-HT gifs
JCRIR filR 4K ) 5 AD 5 B AR B R R T,
AR FHE LR W], AD B i A B IR 5-HT &
b U, A R ) 5- $05 0 2R (5-hydroxyin-
doleacetic acid, 5-HIAA) F1 5-HT 5z & (5-HTRs) ik
A AT S AD B rm i AT OC B 47
NEEWF LW, S-HTRs KV FRAKHE N AD 3% #
HS ARG R AR 120, 488 G B A T R A R B,

o

5

TENG PRI FE R, B 1) 22 B B i 28 52 AR (R RS #6 245
& H ATvA 7 BPSD 18 FA4b )y 245 B, dndk s Al bi
& #4195 24 K 55 B (Risperidone) ¥ #f F >k ol 3% AD+
BPSD 3% {15 BOEIR, W FE FERTHIAR, & BERE =
BN J1454 5-HT2AR M2 % D2 %2k (D2R), 14
REVEF T 2 LR R 2k (al-AR)™, fEZFEE
EIE SRR E RS, B LA R RN 5 7R A D HE
AN RIEMR . R ERTIR, B, AR, 1T A%
ANl R 22 05 T WF 78 45 A% B, S-HTRs RHRE
A5 BPSD (MR AR A K.

SRTT, 5-HTRs B85 7 MKk (5-HT1~7), A
KIENAHZ AW, Harc& %m0 k1 5-HTRs
WAL 20 43 Bl KEWF R WART T X 852440
B 5 BPSD MG, (H45 FANH ppge P, gk
i %, S-HTIAR. 5-HT2AR. 5-HT2CR. 5-HT6R Al
5-HT7R ] g 5 2% Fh BPSD FERE R A K0 2 6 11 &
ARBAR (R, HE-SUNZINHNS-HTIA %2
& 7£ AD+BPSD i # £ AN i X 9 > B0, 3 A,
5-HT2A 24K F1 5-HT2C Z A /b al fE 5 AD i
& ¥ BPSD ek ) R 2EHT 56 B0 S 4h, 5-HTRs T
Y b 2 L R P 0 25 W) (antipsychotic drugs,
APDs) {EARPY I 3= BAE R HE A, B2 H Tl PR A8
FH 1 — % S-HTRs ¥ 2h 71 Sl 470750 %o 57 28 s 3 o 0
RS A R B, SR RS AR R S B0 E
FIVEFP, Ft, 7% 5-HTRs A[F T 5 AD+BPSD
R R T 2 1A% B DR RAETT R 2 4 s 2 77
T SR ) 2

2 S5S-HTRsTRERFBaFHERCEILKT
FEEFTRESAD+BPSD L E X R X

HEA LW SR M EE . A
BAHLHA B 25 53R P, SERK
TN 0 D RS R BR AN AD R0 2 b T Ak B
FHE, B0 % AD+BPSD 83 PR i 2 21
ORI, ML T Ral AD B3, AD+BPSD & ik
W 5-Hi2a 2R S ) T OB KE B EFEAR, 5
5-HT2AR iAW H 5 PY A1 T 5-Hi2a F:
A 30 1o LR B KSF, R T H3 Lysine9
(H3K9ac). H3 Lysine27 (H3K27ac) 1 H4 Lysinel2
(H4K12ac) Bk 5, RILEE/N RSO Hir2a 5
X B 3% H3K27ac. H4K12ac A1 H3K9ac %% 3% 7,
L N o 2 [ SO i 2 O 1 [ R o7 oA N e o i A2 1
FRIL, 5-Hi2a B:R 3 3T 14 5 A LB KPR
S5 PR MR 2 EIE R e AR FIRE I E A O, M
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*1 S-HTZ AT AThEE

SRR K1 (nmol/L) 324k Ihf

5-HT1A 3.17

5-HT1B 4.32 WWIZAEENHN) S A B BBEEBIL) RSB KR 7 ZE A BE 1 B 2% DL
YAER BRI B BB ISR EEIFI) BEETEEEEhHL) R B 2 F 2 Ty i
(Bshil). S-FR RS A K & B GEEh 71 L)

5-HT1D 5.03 MY AG GBI Beitb (Bl B EQ). S-SR Ok E 2%

5-HTIE 7.53

5-HT1F 10.00
5-HT2A 11.55

AT, FEHURD RSN, FEHTRIL: BIBEETURIL) AR ZORE K B R R B

KRR IS PR 2 1 R R GBI D) A B BRIAE RN B2 J2 T - 233k

oo L6 Iy R GRS A 30 ok v A PSR P R ) K A GRL AR T 4o 22 A sl e A S

% B WA B p iNiA 2l % 2 B R G (Bl ) K B2 = 1l Z BERE R WA (Bl ) BBK

(BB e ZZREBNTHI) FUMHR M2 2 (BB I &At DU

5-HT2B 8.71
4TIt
5-HT2C 5.02
5-HT3 MR GEBhFIN) . PUEREEPURL)
5-HT4 125.89

AR RO BE KA (5 5
5-HTSA 2512
5-HT6 98.41
5-HT7 8.11

Y GUEIER Z(FENFI). L2 1&2: 2 (BEhFI) PR 2R (FEh71) 181 Gasifl

ICIZAMEIILR A5 5 8L Gi/o SR H IR M 1 iy
RIS FUTHE T Z BB I&IE TR Gsil I iE L IR MU RS 5 5
WFIABENHIT) PUTHR 2R AE DU PG i Ak F i R A AL il K0k 15 5 ke 1 H

e (1) S-HT UK BB Gy 5 A5 -5 I55 I IR IAMU R D) RE 5

£ LB AR A ) 55 (HDACis) e 9% 3 # 1X — il
fEH ™ X Rk — R, ZENR
5-HT2AR DjREFE AT 5 5-He2a He A 5 31 (¥ 3 2e fir
RALE A LA PR 5% ARAE X S/ T AF
AT THENI 2 2 5 25 2 WAL RE BERE I 5-HTRs 1Y 5
R IB M RE, 5-HTRs 78 [ 2 15 F1 T it o B
5 AD+BPSD AHRCRER B AL UK i HLEAR O

3 EZEUEBNFHIF(HDAC)H AT sE R BIRTT
AD+BPSD;& 1]

H AT B # E Ut HE 1) B k¥R 77 AD+BPSD
fzadn P PR L SRIBTT AD f FIEBG B B 400 ) 751
1 NMDA 52 44 B W7 71 A 8 JF ¥ A R b A2 e 8038 24
B ENEIhRE, DR Bl g &35 1Y) BPSD
BEAT AR P, il AD 3% BPSD FEREIR N &
i, PR B AR LA APDs SRATER YT, XA
&2yl UL B BRI ZTaE Y, BlEH
Ko BT ROERAEA R ) 8835 (8] 22 AR, T B 1
I E IR T R A G P APDs AR AR AE TR A
LRZIREL, BE T APDs 5, 31K % Fhk
(g B BRSBTS i e 8 A
AR USSR SRR HEAA AN R L ARt er A Y
DL Bz 5% g o0 LA 2 A B0 DRI T R 2 BT R BN,
5-HTRs V.8 3 [R5 3+ (1) 41 25 3 2 BE Ak 7K P B IR

(2) 5-HT2 2 A Kl Gk AR 5 1 sk B IR A C T RE -

7t BPSD KB R g B EEMHA, A, 260
PLE %A HDACis K [jjis BPSD W ?

I & _E .4 ] HDACis Jay7 DB RS, n)
Y 041 70 P TR R B (VIPA) 4 FH Sk VA 7 L i) 175 Jek i
fig B, — LSRR ST B, 1 B4R 11 Y HDACH 4R
AL (vorinostat) A1 1 %Y HDAC B % i#F (entinostat,
MS-275) HAT & A4 4 B U R oh g =,
VPA B ¥ J7 4 3B AT M 0% BB Bk P VPA I
MS-275 ;& HDACi H ¥y~ B 75 1ok 1f Fi 5 s 1) 44,
E P, VPA VR B, HIEBEMEAGR ;i MS-
275 eI A HDACT . #2410 9256 S W7 2 0,
VPA Fl MS-275 ¥ 1E 32 % /Iy B AR BRAZ AT A - 52 Jot
P c-fos BB FIAE A L Wik Y, ) APDs
FIRIERE (haloperidol, HAL) 5|2 f Ak 41 iz 5
BRI AL E, 158 HAL 76245/ NIV TT 206k .
2017 4E, ABAIWFFRFEH, VPA Fl MS-275 (X {E
MEEREEZEZMCHAEAZ EREZAER
(Drd2) JA 8 74 E AR LB L 9%, FFH VPA Al
MS-275 ik e —FpAE SR APD FIB%FF f 51 & 1)
A EEANAT R T R R L B T et 7t 4 R
HDACis A Gl 4% i 3 2 5 AD 52 MHEA
CLEAAB, DGR RS #RAT NIEIR, AR APDs VR TT
MRMPIRER, & —ANF R R1EI7 AD+BPSD &
B, PRI R A BORMEFE RN = .
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HR AT A S B WA A B i W) P Bl 7T 45
R, AxAghagsan T (K 1) : (1) AD+BPSD SEAR
PR ORI 7 JZ 5-HTRs Y024 55 A1 5% (2) 5-HTRs
A S AR S HRR N R 3 A B B S s
WiskiHA 5% ; (3) HDACis 7] A2 IF4H % H 2Bk s
Wi SEH . BFIE S-HTRs W R (F BE R B4 5%, St sk

AD+BPSD S fR, 8/ APDs i 97 (I EIVE R .. K3k
WK R B < (1) AR 5-HT RGN0,
PAS XM 5 AD 55 A S WIS #4147 e IR
PR ] RAE SCHE § (2) W 5-HT 32K EE K 5
B LA R X AD g s P2 BPSD i
R R 2 5 (3) PEAG HDAC #i 71 % AD
BNYIREAL BPSD FEAT NIETTIE 7T

Z AL
AEABMHRT
5-HT Z/kThREfRS
IR AR FEHRAT ARER
FK§%§E£L%%@W%N

Ell 5-HTZ & ZEB AT ER/RIGERBBE BT RERRE L RPHTREIER AR IEFR
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