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[ Abstract] Objective The effects of acupuncture on neurotransmitters in the brain of vascular
dementia rats were analyzed by systematic evaluation. Methods  Randomized controlled trials of
acupuncture intervention on vascular dementia animal models were searched from CNKI, VIP, Wanfang,
PubMed and Web of Science databases established until June 2022. The literature was extracted and the
quality was evaluated, and the statistical software Review Manage 5.3 was used for statistical analysis.
Results Seven literature were included with 184 samples. Meta-analysis of main outcome indicators
showed that: compared with the model group, the expression levels of neurotransmitter 5-HT (SMD=1.43,

95% CI[0.83,2.00],P<0.01) and NE (SMD =2.09, 95% CI[0.58,3.61],P<0.01) and DA
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expression level (SMD=1.75, 95% CI[0.74,2.75],P<0.01) were significantly higher. Since only two

of the included studies reported the expression level of Ach in brain tissues, and one of the included studies

reported the expression level of GABA, the sample size was too small and no Meta-analysis was conducted.

Meta-analysis of secondary outcome indicators showed that: compared with the model group, the water maze

escape latency of vascular dementia model rats in the acupuncture intervention group was significantly
shortened (SMD=-3.07, 95% CI[ -4.94,-1.2],P<0.01), and the number of jumping test errors was
significantly reduced (SMD=-3.72, 95% CI[ -6.72,-0.73],P<0.01). Conclusion Acupuncture can

regulate the expression of neurotransmitters 5-HT, NE and DA in the brain tissues, improve the ability of

learning and memory in vascular dementia model rats.

[Key words] Acupuncture; Vascular dementia;

Meta analysis

1048 4 B 2% ( vascular dementia, VD) 2 i 2% S
2R R UL B PR A 4 R TR PN 1Y) A
[, 2 H DR M A DX e ot A4 sl Y ot P 9540 e
BRI T RE B A — TR AT R A R A
7R,2019 AEAER VD BRI FIE X VD
FIRATIRN AT 38/, 4l 2014 4778 v [ K i 2R 47
1) 22 b XA A 45 R o, FRIE 65 % DL 24
N VD YRR 1. 5% 5 B B A %
AR I E , VD 14 S0 308 A 1 &, HOR T MR &2
R R BE IR B FA 2 R P E Y A8 T L AH

BT, VD A RGA YT I H BT R 2 16 B 6
S7 U R, IR VAT VD 2T Z Rk 6
BRI JEZE Ak JE S SF 25, B — 2T AL,
RS A BRI — % G i o B T ok
ERVERIAE, BIAE /N, © 7 2 0 m RIG T,
RSP A HGE T AR T INA YT VD
SCUHE ST R B 2 A LA T I AR L A
BLH R P20 3o BORN A8 Mk SN ASE 2N T AR S T
EHRIGST VD ME R BLES L o A 2 L
W WM &id B RBKFS VD XRHE
P B HETR AL, A B ST AA EERIXE VD
SRR v 28 1 5T 3 3K K CF 5 IR R B 5T
I ARG RGEVEN ETHIXT VD Sl 5e 580 pf 25 538
ISR, B RINGST VD I RS T A I o 78 2 1Y
EIE B2 270 48 SR o ROk 3l W 92 56 1Y BF 58 1
THEHE AN E AT TT 19

1 #EREHZE
1.1 KRTE

SCHRRS 2 B 44 DF 59T B M ST R A7, 43 il e v SC
B8 A v ) 4 SO A ( CNKT) 235 91 %k
P& (VIP) T 5 B 3 IR R 58 ( Wanfang ) 19 SCEL

Animal model;

Monoamine neurotransmitters ;

P& ZE U0 PubMed . Web of science 5 JE F R R E &
ANIPRFRIIA K VD S S5 i AR S5, I a] Sy
EPEZE 2021 4F 6 H o K iR ] A 5 A iy i
HEEE . PO RN E R B2 VD S B,
j@j@l‘(ﬁ%ﬁlﬂif vascular dementia \acupuncture ,rat .mice
G [FIACA T LBEARRR B bR 55t .
1.2 ZAFRiE

ARk PICOS J DU HEAT STHR A9 40 A0 28 , 45 LA
TARPFRIATAAA . (1) DFFERS VD Shpiisy; (2) #t
FEIEPBCE S S A AR A ; (3) T T
TR BT, A FE R 1, SE I N A P AT VL S b
26 AHRDTEE BRI ; (4) 45 Rda bt fs 25
45 Jay 36 A P 22386 0T 5-F% €8 % (5-hydroxytryptamine
5-HT) . =W 'H [ 7 & (noradrenaline, NE) | £ L Ji%
(dopamine, DA) | Z Bk H 58 ( acetyl choline, Ach) |
v-ZFE T IR (y-aminobutyric acid, GABA ) FIYK % 45
JRIFEPR Morris 7K A5 S8 Bk 6 508 (5) WFoT A
6 BEATLXT IR
1.3 HEBRbriE

(D) RIMEBAT S5 (2) B RZRWITGE; (3)
ZXPORSCECTE AR B AN B i BE 9T 5 (4) SE8e ik
TGRS TE X B B ESE 5 (5) BFREEG HiAl b
2y 2GR BT ST
1.4 SCHRTR e 5 BORMZ IR

2 FAWTFE GLAR 4 G 128 S W E AT SCHR I 8 O
i BB 5 B PEE B 55 3 44 F9E B0 E AT PP AG i e
AHICHIFFE R IY 42 U B AL 4 BF 98 R 1E (B 5T b
R S — AR RRARD) A B9 3 ) 0 S Py A R
RRAE (W 3R SRR | T T8 20 RS R R
AfE GERBTTE) TG (167 R BRE i
JrRRAE) SRR br . KU 4R BUAT E AT 48—
B OR—ZE R R BURHZ i A



BRI P25 2022 45 12 A5 15 %5 12 ] Global Traditional Chinese Medicine , December 2022, Vol. 15, No. 12

2403

1.5 SCHRBTRFAG

ZNABITSE Y J5 12 U AR 4 SYRCLE 3l ) 5
16w 475 RURS: 14 T 2L (SYRCLE s risk of bias toolfor
animal studies ) "' FEAT O 14 PEA | D 427 28 28 4 45 1k
PEVE AT | S5t i Ay L D00 i a7 L 2 77 O 495 | 41 4 D
A Ab R, PEAG LRI 2,
1.6 SEit#abi

K H Review Manage 5.3 XF 44 A A %HE #1748
o BT AT BF 58 405 R A0 O 1 2 BB HE . b 15K
50 R FHA [] g 00 S T 5L A [] 108 000 B A7 3 £ i
i, K b E AL Y $0% (standardized mean
difference , SMD ) AT RN A I o K40 A A 45 0 37
W AT 5 B PE K B3 (test for heterogeneity ) , 38 11
THE P EAR THF 5 Z B 0 = e, #5 P>0. 10 3%
I >50% , ¢ WIAF- 76 185 B S WP, D00 JH Bt AL 2
BRI H AT LA AT S Bk 4 A AAL B, 7 P AE
25% ~50% Z I8l & Wk 52 47 76 B 57 o ik s 7
PP <25% BRI GEAFTEAR L S Bk . 45 TC 1 T B
S BTPE RTINS A TE S Bk . SCHR K 3R i e i 2
AT ( B 10 TSR ) B T =F B934T

2 FR

2.1 SCERRREE R
HR A C i 2 10 SCHR 0 e Am o, OB 1 w25
AR SCHR 443 G B R s HEBR AN AT
BB ESCHR , e T TGS SRR e R
AR 1,
2.2 YR ASCHER—ERRIE
ARHFEIEGA 7 WiRESE T S K 184 HBh
Y, XTRRASECH 90 H, LI SECh 94 H, B

i %3 TR 5T R SD KR, 3 3
FElO2 2 Wistar KRR, 1 I0URFF 92 00 S B /DS
o TR 7 WAFEE 7 R H E PR A A —
004657 BEL R % O o, A L DR e s A, T ik . 3 AT
FE TR AL g A T, 3 WA gE ) f
FLET T, 1 J00F 5 0 4 Sk ORI T, A
SCHR 7 2 R SEARFAE LR 1

AR R (n=442)
CNKI (n=167)

JiJ7 (n=204)

Hi (n=5)

Pubmed (n=24)

Web of science (n=42)

S5 RIBY (n=1)

NoteExpress 5| 5% E 2 SCHk G ARG HHESCHE (n=204)

] iR H S AR B R 2 BB S
BHEMSE 258 mataZ A ik
(n=59)

i
PIRESCHIE m149) | [ et )it 137«
ToHHCES Rfabr (n=126)
FHBIHCEE (1d)
THUAEERIF I (n8)

RAINHISTHR (=7)

1 SCHk 1 i e e 45

2.3 SCHRDm AT KU PEA

KH SYRCLE 34 52 56 U Pl T2 9E 47 fh
RIS 10 DN H AR D
COETC/RT AN 43 RN = BN R R
AR, WL 2,

R YIASCHRAYIEA KL

F Bt

WAL HES FEARE(T/C) TERT 5 . . g E)SE R
REH] 2007017 SD KR 30/30 L LB R 9 BRI ERERKHEE 30 K D2BDE®
754 2007118 SD KR 10/10 LNIIREHENTRES Cikay KT IRPS 00
F &7 20081 Wistar KR 12/8 TR A BEFLSU 2 3h ok i Cika KT 3R 066
BN 20131207 Wistar KR 12/12 AL LA B ik i FH KT 4 J# DOE®
FER 2014210 BRI/ 10710 SUNSURBIIK S B RS g il 15 K QB®G
15 2017122 SD Kl 10/10 A RELT R R il FRABKHEH 15 K 06
Xiao LY 201812 Wistar il 10/10 LA BT il KA 2 J& @

e TONIRITAL, C Xt B 25 R R b . O/K 3RS ; @Bk &5 5550 ; @5-HT; @WNE ; ©DA ; ©Ach; DGABA



2404

HERPBEZG 2022 4F 12 A% 15 55 12 ] Global Traditional Chinese Medicine , December 2022, Vol. 15, No. 12

R2 YA SCRR R AU P

WA 1

o
w

4

5 6 7 8 9 10

FEH] 2007117
fhFH 2007018

5% 200801

k75 5201421

c o < o < Cc

#1H 2017122

c o c o o o <
<~ o o =< o =< <c

U
U
U
Wt 201312 U
U
U
Y

Xiao LY 2018[%] U

c o o o o o
c o o o o o c
[ e N e N e N e
. o o < o o o
<~ < =< =< <o <
c o o o o c

U U Y U

TE: 1AM A A BN IR TR AT 2 « A A SRR AR 53 - AN FC BB 75 40 54 - SR B T sl Wy R R ML 22 B 55 . R NPT S M
6 : ZAVP SR B A AL R 7 R AN BRI R 158 A e A B RS 59 WF R R A S I A R AR TR

10 BEAFELMGA, YN U AE

3 ZEROMm

3.1 VD ARk 44Uk 2234 5T 5-HT . NE DA |
Ach .GABA Fik/KF-43Hr

3.1.1  BGZHZ5-HT Wy RIkKFo0 8 AR
Hrs W gE T GEAT T S-HT AR, Meta 43 A
g LB = VD BB R S-HT B 3k
IR A 2, B4 P S-HT B9 Rk B 8
BT AR ZH (SMD = 1. 43,95% CI[0.83,2.00],
P<0.01), HMHAM ZE R A G L (Z=4.89,
P<0.01), WK 2,

3.1.2  MZHZ NE W 3RIKKF 40 4 Bt
GBI T 4L 4T NE B Rk K, g5 R
FEUEER R AR L, AR = VD AR FUIR Y NE
MIZRINAFEM , EHRIZHAN N NE 12580 TR
(SMD=2.09,95% CI[0.58,3.61],P<0.01), M4
MESHEG 3 X (2=2.70,P=0.007<0.01)
L3,

3.1.3 W42 DA By R kK F 48 4 Wiak
Gy SR BT R TR VD AR R 4 40
DA [k, A Mras B B R BRI 4L N DA Bk
B W TR 4] (SMD = 1. 75,95% CI[ 0. 74,
2.75],P<0.01, AWM ERALIT#E XL (Z=
3.42,P=0.0006<0.01), WK 4,

3.1.4 AL Ach GABA MURILAKSEHr 4N
ARG AN 2 TURESE 72 4545 T 212 Ach
IR A 1 35 ST T VD R R
HLL GABA BYRIN, 25 9 7% VD AR 20 /) R 41
21 GABA 19 3R 35 7K B Sl v T X REA [ 41 ) 41
(279. 20 +34. 40) VS X} HE 21 (236. 80 £30. 09 ),

P>0.05], HABIHESE rh AT g 41 VD A U ZH
ZUN Ach BRIAACTE Y TR | SR 4T RIGE 6%
PE AR R L2 Ach IOKIE
3.2 Morris /KRB 20 Bk G LI 45 R 04T

WA A 4 WFge 202 P AT T Morris
7J<¢E‘T§E3ﬁ,?§%ﬁﬁ%ﬂ5ﬂéﬂ At Morris 7K 3 B ik k¢
PRI TR A4 (SMD = 3. 07,95% CI[ -4. 94,
-1.2],P<0.01), WAL MERALHIT#E X
(Z=3.22,P=0.001<0.01) ;2 JAFF""2 #1477
Bk 5 500, 2 R A R ZH B R B AR T AR AR A
(SMD=-3.72,95% CI[ -6.72,-0.73],P=0.01),
WAHMEZRF AR ITFE X (Z2=2.44,P=0.01
<0.05) , XUt 5 %5 REZH A e, VD 57 R 22
TS T 28 30 AR e 2D Bk B S 0 A R B
b R A AT BE B VD R AL R Y 2= 2] id AL
HETT,
3.3 Bt

VD HER U ZH 2T 5-HT B9 2234 K434 (&
D) EEREIR P=0.09>0. 05, =50% , W T4 A HY
WFFE HA Geit2% i TR , mT DL A [ 25 A
RIPEAT 43 AT, A 8 3500 G I 45 2R o L 00 146
1, PHATS R FH B AL A5 W A5 R 647 43 A, ik 2 21
NE kK (I 3) DA Fik/KF(F4) KkE ik
HEEREI (KL S) Bk & LI R IR B (K 6) 2 B2
IR P<0.05, P53 50 88% [78% 90% 87% , 1
KT 50% , RN SCER 5 TR 3ok, Sk & — 25
BRI AT S B I, 45 2 R PAEARZEAR R K g
TH RS2 T, R SR FH B ATL A5 0 455 Y 645 20T
AT FRAEA T AR FH e < 1 34T e 2% I g
AN i



FRBRAEEZE 2022 4F 12 H 45 15 455 12 3 Global Traditional Chinese Medicine , December 2022, Vol. 15, No. 12 2405

B2 VD BRERIKZHL 5-HT B8 KEZRRE

3 VD R UKL NE 85K FZRpk A

4 VD R BURZHZA DA B3Rk KL ZRpR A

5 Morris 7K 28 ik VR R A ZR AR A

Bo Bk LA IRUKARA

4 Wi PISER: VD Bl 9 7 ) Morris 7K 28 B 5256 1Y K ikt

TR, W20 Bk 15 52 36 A R I, ik 3 W B 7 i

AWFSER], SX ARG, BHR T AR B 35 VD s iy g e e h Bl — el 1,

fiX VD SRRl 20 21 b 5-HT NE DA fY3R3A7K  (HIE SCHER# /D, e 45 51 A7) 5 28 R B S s i — 20
Vo TEAT RHEESEE  SXT IR AR L, SRR Sk,



2406 RERAEEZG 2022 4612 A% 15 %5 12 ] Global Traditional Chinese Medicine , December 2022, Vol. 15, No. 12

VD fEHEE2E R E R BRI E
FERG 5 Beots LB SRR, A SR Ik R v [
B 2EREA IR YT R 20, AR 8 IR R 26 45 38 o 48 5
P e Sl MG VAL WA VAL Rt ST 1 0K W IS SRS
SN AR s S I, AT A5 B BH o838 < is 47 2
PHEEERDIRE , TS BAYF B I H i, & AR
Wt 2 JR AL SRt T 125 5 IRAR H AR A 25 A AT A i el
B AR REFEZ TR 2, 7E VD IR TPl
BAET FREMER>,

BEAERFSE AR 8 T M S VD e R0
2 358 J 1) 298 38 K P AT DB 4 S B 4 2 7 B 1
B, JE VD IR BN R bR PR 225
FESINAITRE C R B, WHER S 042 T F R B
RE A EE M PETERDY, EEAHE NE.DA Al
5-HT, NE fefE Rl Sr #2838 FR g A o 205 3, 5
WAL IIRREE S 5907 N AR 8 =T
FT R RER s DA R AR 2 R G —Fh EE
238 I, A I A R A2 45 a2 sh T R Pk
TR S-HT 38 5240 A 16 KM B2 o i 2 45 X
B RERS R I 4, SN EAT 2 R RE T | R
R HA 5 Ach J& L BEAHEE A A B 7E AR 2,
PG R VR F R A A A B B 0 22 38 I, %o 47 2 R
PRZTTIE ST AN S 20 i & B AR H B
feibpizeohsh, 2 5% 301236 3h Y AT i EE
gL VaD BF BN AUKF B3E VD KR 22 2
FCAZ BE 1, 300 e 22 0 T, B AR ol 48 33 o 1) 7K
ST ARIIFSE Meta S3 AT SR R AT AT AR
VD B UG P A 2858 5 S-HT NE DA il Ach ()3
ik, SEEER T 4 R —EL

SUAEMSE VD WPEMAH L, A 05T DL Sl A
RUNBIFGERT G, X6t sh ) S 560 1) O 2 2 64T R G2 0T
W, A5 B T4 w5 W DK A s W 0T 5% 19 7 2R T i, N
PR E RS O IR X T
TE 5 118 S5 2 R PFAk 3 4 56 v %) i £y XU HL A
PR, SRMEARBIIE b, #0245 51 s AR
2RI AN 22 THUE 5 v R 43 T 3 B RO | 45 SR
i K BEHLIERRIT AR DI R R, X058 35 R 2 R AN
H I R PPN 25 RN R WA,

AWFFAEAE—E R BRME . (1) A SRR D
SPER . A B R AR A A AR HE 5 G T
2 350 SR A ARG I 4 2 | LT 499 A IR 5 %o o £ 2 o
1) 2235 A TR 7 A8 — 35, i P 21 200 5 0
JE R KA 45 5 At v o) 285 J 18 A 1 AR

BB e BB . (2) T i 3 S
Rk D 1K, SRS (i 2D, S Meta 23 B 45 28 AT
AE D FAF P45 s

ST, AR A5 B SE BT 58 B
HUF B A= F53 BE OO ¥ | XHRIESE & A2 e o
LI T A |, 45 R i 2 BRI H
SYIHEAT A RV, IR B R RO AT R A TR A
& i SRR B

AHIFTLR R I T b 52 AT LA I VD Sh4 i
TR 22336 R 19 2238 7K F, ] RERACE VD AR R
AT, 458 S PRSI0 ) vy L2 3 e ] 1 Aot 208 T ok i3
VD 2 FHCAZRE ST (B PR A B i 20, 52 Wi kY
AT, AT BB S PR 3 ) S 0 R B TR 4G
WHEYITE JFLE VD i RS P i — PR R X —
U

2 % x #t

[1] BirSC, Khan M W, Javalkar V, et al. Emerging Concepts in
Vascular Dementia; A Review [ J |. Stroke Cerebrovasc Dis,
2021,30(8) :105864.

[2] Pashkovskiy V E,Safonova N Y, Semenova N V. Epidemiological
aspects of vascular dementia in the Northwestern Federal District
in 2010-2019[ J]. Zh Nevrol Psikhiatr Im S S Korsakova,2021,
121(12) :84-90.

[3] JIAJ, WANG F, WEI C, et al. The prevalence of dementia in
urban and rural areas of China[ J]. Alzheimers Dement,2014 10
(1):19.

[4] O’Brien J T, Thomas A. Vascular dementia[ J]. Lancet,2015,
386(10004 ) :1698-1706.

[5] EFR UDE. 305G BT F 6 7 1058 TR 1 97 2L
WEE[ 1], AT A4k ,2022,41(3) 219224,

(6] Muflime R, B35, 5. BAR RIS &R Ah HIE 7510
T T RE A PR SSOR KON 17 NGF \BDNF (52 [ 1]
JEI R EE ,2019,34(17) :2696-2699.

(7] S, B, b MR, WEfw 45 2" vk e B IR O I8 1 9 R
80 FI[J]. "4 ,2022,42(6) :623-624.

[8] D’Arcy M S. Cell death: a review of the major forms of
apoptosis, necrosis and autophagy [ J]. Cell Biol Int,2019,43
(6) :582-592.

(9] wEsk, HEHE, BRAEVE, 45, 08B B o 1 X il A8 4 9
SRR B T ICAZRE ST Bt By 2040 VEGE  Ang-1 AR IR 52
W [J]. %4 ,2020,40(10) :1108-1112.

[10] skl sk sRAES 5. Ao 1l 8 P i 2R R R 5 23 R
588 T 1 M N-FJE-D- R SR Z AR Rk ny e [ J ] &)
W55 ,2016,41(6) :509-514.

(117 ApWede, FA T, 22 BBF 45, TRLIM B0 0 148 1 40 % R B
T ARTE I T NEE 32 MR Rk e [ ] ] EHRIEST, 201944
(10) :709-714.



BRI P25 2022 45 12 A5 15 %5 12 ] Global Traditional Chinese Medicine , December 2022, Vol. 15, No. 12

2407

[12]

[14]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

RSB REL, KT, 55, AN R B I A X o 48 g 2R /)
BT R 2 B i 1h B Ve S M 22 36 B RS2 e [0 ). & BT 9T,
2014,39(2) :142-147.

YE Y, ZHU W, WANG X R, et al. Mechanisms of acupuncture
on vascular dementia-A review of animal studies[ J]. Neurochem
Int,2017,107 :204-210.

YU H, CHEN T, ZHOU L, et al. Effect of Selective 5-HT6R
Agonist on Expression of 5-HT Receptor and Neurotransmitter in
Vascular Dementia Rats[ J]. Med Sci Monit,2017,23:818-825.
YANG J L, Gerhard L, LI HT, et al. The effect of scalp point
cluster-needling on learning and memory function and
neurotransmitter levels in rats with vascular dementia[ J]. Evid
Based Complement Altern Med, 2014 ,2014(7) :294103.
WREEBH , Zh#, A, 5. SYRCLE 2 %) 52 5618 £27 XU P74k
THRFALI]. P EPEIERE %245 ,2014,14(10) ;1281

JEHT AT, A A R i A g R T BT A B
PG TG R [T ] SR P R A5 A 2, 2007,2(6)
338-340.

fir . BB AT IR AT 23X LA M R OR R UK ZL 40T Glu
A GABA S ERSEMI[ D], SR BEEH P 5% ,2007.

TR R R, A 0K i A R R R P B
i PR SEMA [ )] . Th AR B 27 S0 A, 2008 ,7(2) 1 116-117.
W, 0 SCHE , 2R, A5 Sk ORI X o 5 14 A K B
~JICAZ TR 2238 SR T Pl 22 e S M A R S R [T ]
[ P EE 2GR ,2013,20(5) :449-450.

KT . AL BB AR BT T B IS ol 25 o 4
H B B FE D], A L AL BERR A ,2014.
YIS R TR S B TR e = RSP OB IKER R TE N =R
HIBE ) P B2 5-HT S isZma [ J]. op [ op 2 25 R4,
2017,24(2) :129-131.

XIAO L Y, WANG X R, YANG J W, et al.
Prevents the Impairment of Hippocampal LTP Through B1-AR in
Vascular Dementia Rats [ J]. Mol Neurobiol, 2018,55 (10) :
7677-7690.

ThAR AT, R0 A5 AR R B R RTINS PR 5T
WIT[1]. AP EE 25,2022 ,42(3) 19-15.
LI T, WU H, Soto-Aguliar F, et al.

Acupuncture

Efficacy of electrical
acupuncture on vascular cognitive impairment with no dementia;
study protocol for a randomized controlled trial[ J]. Trials,2018,
19(1) :52.

[26]

[27]

(28]

[29]

[30]

[33]

[34]

[35]

[36]

[37]

T R RS XK. A8 P R B 40 2= 0 03 T BL I B 5
HERELT]. P AR PR B 2R 3 (R TR L 2016, 10 (12)
1785-1789.
Mashimo M, Moriwaki Y, Misawa H, et al. Regulation of
Immune Functions by Non-Neuronal Acetylcholine ( ACh) via
Muscarinic and Nicotinic ACh Receptors [ J ]. Int J Mol Sci,
2021,22(13) .6818.
RIS i3 BV N R 8 RN IKERES TP S DN
SR B o 2236 B A T VR (0]t B B2 24,2020, 15
(10) :1395-1399.
422 BTFE AT I G SEH AR IR YT 055 R 0 R 7 R Bk
360 T AN PN B 400 L T BE A S e [ ). BB IR 2 A R
2022,35(1) :52-54.
Jones D N, Raghanti M A. The role of monoamine oxidase
enzymes in the pathophysiology of neurological disorders[ J].
Chem Neuroanat,2021,114:101957.
Holland N, Robbins T W, Rowe J B. The role of noradrenaline
in cognition and cognitive disorders[ J]. Brain,2021,144 (8) .
2243-2256.
Abrantes D A S, Amaral P J C, Magalhdes M, et al. Analytical
methods to monitor dopamine Metabolism in plasma: Moving
forward with improved diagnosis and treatment of neurological
disorders[ J]. Pharm Biomed Anal,2020,187:113323.
Pourhamzeh M, Moravej F G, Arabi M, et al. The Roles of
Serotonin in Neuropsychiatric Disorders[ J]. Cell Mol Neurobiol
2022,42(6) :1671-1692.
Mashimo M, Moriwaki Y, Misawa H, et al. Regulation of
Immune Functions by Non-Neuronal Acetylcholine ( ACh) via
Muscarinic and Nicotinic ACh Receptors [ J |. Int J Mol Sci,
2021,22(13) .6818.
ZR R, VW . 8 MR B SRR IR T 0B I R 1 I
PRULZELT]. s 25,2021 ,28 (1) :86-88.
FH3H, T8 2 A G i T 3 o o 5 oA S A 2 K B
BEHMZ AW [J]. 5 RIGKIRE, 2019,35(8):
71-74.
FARGER , PNICF 3 £, 25, Sk 7OATRI I 5 B P4 3836 7 1M A
PEBRITRCET L3 Livin ,NOS R4 255 5 A9 35 [ 7).
RS2k ,2019,38(6) :607-612.
(iR H Y . 2022-07-28)
(At WhITIR)



