- 304 - PR,

i SRR AR 2019453 H 20 HEE 19455 3 Journal of Neuroscience and Mental Health, March 20, 2019, Vol.19, No.3

SR A R K B2 R SR IE R B STt fR

M| E&He ks

430061 K XK FARKERAAY LA P
BAEEA: 34, Email: wgh6402@163.com
DOI: 10.3969/}.issn.1009-6574.2019.03.020

(FWE] HEBIKSHZ T2 00 TR P2 R, Rl S %g R2act. B
A R RIS 7 B TR S L A2 R SRR (4 i 2 AR DG o B0 SR S 32 Ak S 3 SC R Y
W kR TERR , S R ARAE (14 2 s LT B2y 7 8 S By 1l

(SRR ] e, BOMIRSS;  20k, Ok, 2k

B2 FEESHETR(2018YFC1314600); 5 [ ARl R4 (81771472)

Research progress on the relationship between tachykinin/ tachykinin receptors and depression
Xiang Dan, Wang Gaohua, Liv Zhongchun
Department of Psychiatry, Renmin Hospital of Wuhan University, Wuhan 430061, China
Corresponding author: Wang Gaohua, Email: wgh6402@163.com

[ Abstract] The tachykinin/ tachykinin receptors are widely distributed in the central nervous system of
the brain, especially in the limbic system associated with emotion. Accumulating evidence has indicated that
the tachykinin/ tachykinin receptors may contribute to the pathophysiology of depression. This article reviews
the research on the relationship between tachykinin/ tachykinin receptors and depression, and it may enrich the

understanding of the pathological processes of depression and provide insights into therapeutic approaches for its

- LRIk

treatment.

[ Key words ] Depressive disorder; Tachykinins;

Receptors, tachykinin;

Review

Fund programs: National Key R&D Program of China (2018YFC1314600); National Natural Science

Foundation of China (81771472)

T I K S e A 45 P ) Jii (substance P, SP), #1442
K A(neurokinin A, NKA) #2301k B(neurokinin
B, NKB), | {250 Ty e B iz 245
SPFRLLE 1931 4F b 2 30, M\ 2 19 i 3 B R g 42
B, S mT AS R TE - 1 AL ) — R i, B,
FENFFLE R & R G b R T 5 SP AR filr Z8 IK
Yy i, £ 4% NKA FINKB, SP. NKA HI NKB ¥ #% 7
b5 3 MK 7 AR NK 1, NK2 FINK3 454, T & %
A HE R, i ELSP . NKA FI NKB X 3 Ff 3 35 ik 2 14
I ARFE B EF S, %HF NK1 324K, SP > NKA >
NKB; NK2 %A, NKA > NKB > SP; NK3%{£&, NKB >
NKA > SP?, H#Ika2 A& TR L2 ke, 0% 7K
P R DX 5 ) G AR TR SZ A o UMUK 5 FLsZ R 25 4
WIS ARG C . URE —BEER A Bt H 5 Sk, &
AN Ca™ FHi, Ml AR BR2AE . PRtz
Gh, AR, B AR P BOE 5 , 230
WIRETRIMUE , SRR A,

PIEBAE & —Fh o ULAG, IAE 5 MKTE 24 te sk |
BRI AR R S DR PR RS . AR RS,
PRI SE 2 fi 5 NSl 8ok i E 2R A, HATA
M 34 N B TARAE , 2005—2015 AEAMARYE A4 H
RIS 18% LA I, 454k & AN N R ™ 11
T BRI, SIATSEE 49 K AL o8 S T R
AR5 2% BH IR B L AZ A 3 A 3ok G 1) M
X, BAIE R i85 R, s e 2808 T
REMEAEN, Z 55 MARIE R & AR R
AR ARG A2 A EIAIE A RS
E R, R BH I B A2 AT eV R i o A
R WA A ARAE (4 A AL DR T AR B AT 1) o

— | PR S LA AR A AR 2 RGP A AT

I FH G2 21 Ak B AN 2258 SE B H AR e BRAE I L
YR, SPRIBFEE, |z TR ik
Rl T DX 3 e, 5 0 38 A ORIV 28 18 775 AH G 1) G
DX, Ay [z i, RS L RIS A



PP SR AR 20194E 3 H 20 HES 19855 38 Journal of Neuroscience and Mental Health, March 20, 2019, Vol.19, No.3 =305 -

W, Bl DX, DA H i K A TR LB I L Hh 1S
W BB B SIS SPAT b, Mot
WORAE PR ph 28 RGP i F kB AIK. NKA 5 SP
FEAE R ML RIR G, SR E A THEAS [R) R DX 35,
PR BT Flan, SORAR S B SP A # ik
FENKA 25 1 22 43%, T 5 X st L0 g S0
NKB 5 SP A7 — S 3L F 3K I G2, AN 43 ki Bz
TN Y A 1 I I A N T LN [ ) &
Jo BB TS50 DX 8K T 6 A 22 iR [X. NKB 55 SP 2 [1]
1 FRIBAFAE B 22 5, B An7E SE B SRR A8 4%
Hh SP 3 ik B, SR NKB LT %3k, %
TSR Z R A R i £, ST R, 7Em
FLB AT NK1 3244 NK3 324412 ik, 2R,
NK2 32 A S B0k 3 X 320k, AL 6G— 28 7 i
IX 36 AR BRAZ . B4 Fo I A AN A% 0, NK2 3%
RFR T — S S IE 5 Y M DG L g S5 4 v, B
IZ R BE S S IE 4 A B R . [RIARH, NK1
FINK3 Z kAl )32 ik T —28 5 5 62 8 K 0 R
N X, L anan st B2 2 | R e L
¥ . 0 Bl ST e sid% A | A R Sk A T R R
TSR AW RE, A2, HUMOIK RS2 A K i
LRGN IZ A0, BN L AZ R ] EAE
TP R EEAER

T R S LA R S AR E

HHT, O A KRV E T SPNKL 21k 5
IERRE Y ZR , SPINKI 321K B 2B S 5 PR AE 1Y)
KA RBEVIM G, &F NKA . NKB ¥4 iE NK2 Fl
NK3 32 14 &7 A= B4 2R 7 oA IABAE 250187 3
(RRIEFE 0 0, SRRy R SR 414 /0, HLAFAE— 2
Jr R

1. SP/NK1 52 1& 5 AR AE : SPXT NK1 52 14 3R 81
WE A, KEMFR R TSPl G NK1 & 5
PE T PIARAE 0 & A o IFSE 2 M AR AR A BRI
PRI AL, HAE X 4 SP ) 3Rk e w5, 4k
M7, B BR ALY SP B NK 1 32 /R i 3L 25 7= A B am B
R R T AU SPE O NK1 2 A R 4%
YER, ZR a2 AT 2= 32 s b i T [l Fps
I NK 1 SZAARSEGTR, A8 05T S IARRET T A R 5
M o — 50 7 FH P P AS T 900 P 7 38 ok 2 S B AR
i R FRASRY (1) S 36 v, ISR BRI HH /K T FE %
FEAG, 25T DO LS JEL G NK 1 SZ 455057 NKP608
AR, S BB K I AE R E B IEH . RIA TEIK
S Y AS B B[] A — s B Sh B AR R A T
IFE R, 25T /NERUNKL Z R $5 P05 GR205171 b B,

T L4 /D BB S ek s R shit 1]t 7RV U
HES® T, 457 GR205171 Ab ¥, %t 3 W1 94T
SETCROAE . BRI, Hofh NK1 AZ RS54 MK-869
FL-733060, 75 0 B B R 52 5 th Al R 30 Hh B AR
PERIDS) Rz Ah, B4 KR RFIE 92
SEECIARE & A FZE 2, W AT DL S 55 i) Vg
izt R A, HAEEE B AR /N, 28R
T35 d R T A EE B R TH ARG/ N, A0 e
1S, 451 28 d Y NK1 SZARH5HT L-760735 7] L 22 i
7 ST AR AR /N S A s g B g,
S, XL RET Y S5 7803 W1 T SPINK1 52
PR SAMARIEAHOC , NK1 AZ AR SEHTR HA ST aRE A

AT —SERIF ST R IO AR PN SR 1 52
M, AFFEREH , KA F RASEAEE T A Ay v SP )
AP AR, SR IR L, 1
HIRRE FEE IR L I e Vb SP KK T
1, SPETT KBTS TR 24 4 5% f AR JE AR
25, IR ek L35 H SP R IR AR Z R . FEIf PR
R, NKI1Z A5 MK-869 LI S2 A B
AR . —IRERL SR I A BRI H , 213 BIHIAR
i KR BENL 7 2RI AL L 02 PG 7T 41 MK-869
41, DU SR A0 AR e 2 PEAR H TRk, a5 SRk
MK-869 5 M1 % P4 7T H A5 AHIT I ST I AR AR, i L
MK-869 ;= A=A R I b7 A SR AR, e il 2 S5 R &7
PUYTHIEL, MK-869 /b =R ph g 5wl >, (A
MK-869 7 Fifi e A ik S0 Pk 1 A I FH H AR AR A 2, ]
il 2 D PR LA e ) SRR . 3 — il NK
SZARFEGH 1L-759274 9 v FH T I0ARIE B 35 6 A )5,
DU SR THIAR BT A0 s S AR 2 B, NKI
ZRSEYUA R R AR e A SE N AT
I R AT 25 FHABL Y 3%, AN R B /N

2. NKA/NK2 3Z /& 5 I ABE : NKA £ 2T 5
NK2 SZ AR 256 B EW2AE R, NK2 321k 3255
A T B 2 W T E 0 R B A A5 K 5 A v
TEIX SR 2% R G250 b, o HnT BET7E IS 251
WA R RN AU KB, FEIAER
K R NKA (9 2 IR 7E 76784k, 30 Husum 25027 %
PR, 5 i BRE X HE A AR e, SRS K R A A -
2 NKA (3355 i, i B AR #1255 KA,
IG5 7K T BT J5 R Rz o DX 3 NKA () 2R 3k il I
PRI B IA Wk L b, NK2 2 (AR5 517
SR48968 FI LA 45 Ji K B 5 38 WK AU ARSIt H] . 7655
—TAFFE T, AR BRI R BT R A Edhe ¢
W NK2 324 50700 00 B B 3 ELA I b AR e AR A



- 306 - A2 ST A 201943 A 20 HES 19456 31 Journal of Neuroscience and Mental Health, March 20, 2019, Vol.19, No.3

F, H P2 ST T HIE >, 2 —TOU AR A4 5
PRI rpta [ A UE S V0 B B2 3H B STV E T, Of:
LS A I FH B SR LIRS > A,
A RIS FRIIVD B BE AN E REAT 8080 K AR
T4k, T HAS S E KRB fg 2,

FIHT, — 3G T NK2 52 A5 50570 10 3 B 30 1 i
PRS2 58 B, 2050y — 30k 48 8 J&] i) 4 A AE
e R e R N Sy O S R A L) [T =
FHP2IZ P WE IR AT TG T HARAE
AR b b g B S AL T T B A PU S 2L 1A
FETF R, 2 Atk Kt 3242, SR, LA I R
BB AR TC R ER . B2, NK2FEHURITE
B2 5 R E S A HMARAE T, SR, Holh IR
N EA — € JRBRYE , Mt — PR

3. NKB/NK3 Z AR S5 HIARAE : NKB F 2R PEPE
5 NK3 Z M4 4, 55T NK3 ZARTEIARSE o BB 5T
B, WY 4 T/ BUNK3 52 AR B 8l 51
Senktide 1] LA 4 %6 /1N S5 38 Ik B9 AN Bl I [, 35 9
NK3 SZ AT i LA ve i > ki, 2 )5
(R — L)) 5E TR BT NKS SZ AR LU A 47t
TIHRVEIT , NK3 SZ AR5 SR142801 FHTAIARRICR
STE R — FRF 500 1 NK1 B NK2 52 (R 45 4e
) i A AR 0 Ak, FEVD
BRL A i = P 3 S e M NK3 52 1R 38 20177 Senktide,,
AT LAFS- S 4 A o B R S O RS A X e —
ol 5 RV ERH S Y B2 BE, 3 B I AT DA s 1 NK3
SPARKEHURIBEIT ™, SRTT, NK3 3235 K s sz
B AN SRR NK3 S ARTEMARAHSCAT R VR T, R
NK3 SZ 4K D i /0N B 5 fE RS BRZH /N U LE L 5
WIS R A B 2R 7 HT, X NK3
SZARAEP T G 2 AR P O BF ST AN SE R I PR AT 3
Yy S B W 45 RAFAE TP I, T3 5 T 1 AR A T I AR
RS, UL, KA NK3 Z R SMAERE LR,
BT .

= I S A2 AR HAb A 2208 o A OC R

R B A 58I 48 2R B AR GE FR A TR RN AR
GLUIREZE AL, M H HOOK K K2 K 5 5 ik
(serotonin, 5-HT). 2= H "% I If & (noradrenaline, NA)
S 23 ST AR VAR OG , B AT =2 [A) A8 AH ELAVE R RT RE
BT UK SR AZ AR 2 S R AE & LB A B

SRR I S HAZ (RS B R G H G A
ok ] — IR EAIE S, R IR P A 15 A% B B A5
R A D, IR 2 R s B Rk, A
53R NK1 52 R LRI S-HT M 2R3N %,

A R R BR B 25T NK1SZARKE ], Al LA s
9% 5-HTH Z TE BT 3, J2 2 5-HT B s
U, A2 E R, NK 2RSS SR BT Aas A A vl
RS2 T P AIX S-HT R RGN, X FRVE AL T ik
Pek 5-HT 135 Bk 57 (selective serotonin reuptake
inhibitors, SSRIs) T IMARHL . H AT m IR R F
NK2 Z 45 5-HT {56 2 BF5e 80, (B4 TAHIE R %
W NK2 32 4 1] LA 5 45 B B8 5-HT iR . 5%
FNK3 52K 5 5-HT R G0 K R L IAE P48
JEI] A% 5-HT #1280 IX 48, NK3 324K 12 04 o AE/)
B4 P 45 T NK3 32 14 3 81 7] senktide F11-363851,
AT S MR ) 5 S-HT RS DG4 T

TR B HAZ IR 55400 T 5 BE A NA i 28 03
TRAA G, TS BE NA 28 0 Bl ol I oA Ao 22 2 4 S e
T LT IR SZ A4, 45 )& NK 1 K NK3 322 ik
TAZMK X, NK1FINK3 SZ AT 815 W EE NA #2801
PTG R . NK1 AZ AR5 G vl B4 B 2K R RT3
I R J22 Bt B DX NA BRI, T LS5 gt R /N R
FHEE, NK1SZ A FE PR 55 /)N BRI BE NA B 20 s
ARG | RIT K2 2 NA BRSO, Rtz 4h,
25T U0 R B K BRUNK3 32 R 3 3l 751 Senktide 7] S5
WEBENA R ICEE N, F 5 DR RT#T K2 NA Y
BETCIE I, 1 FH NK3 32 /45 1 77 SR142801 i 4k 21
DT 5E 4T B senktide BOVE 38 ]o

W | /NG

g5 TR, K IE U35 2 Bk S He 3z 1Ak
SSAIAE 9 & B IAH DG o 2 g it o 98 B
WORR K L AZ AR F2 25340 T S5 AR IS 25 FH DG A X,
PEIR R L AZ (AT 58S 518 15 TABSE (14 & AL
il o T, R I PR AT s 2= A58 Kl R a6 245
E—ESE T g, — 7T, KEIGIKETsh 2%
S ] FH T SZ RS SR B S w R s,
GEXT B HIAMEBFEAT R I SE A, A TE S o IR B L3z
PRVATTIAIE Y & R, i — 7 I, FERTI B
YF Il AT T — SR R, 1 R 7 A
(RE5IE NK1 S NK2 32 44) F550 0K DAl XTI ARSE
SRE TR e i 32k . A B2l AR
Y ZE R T E S, SR, NK1 S NK2 SZ AR5 3070 19
PUIABSCR AR T A AR, X Jy T 75 22 5 2 F
FEUEYE L HE . BRILZ Ah, SR Rz R 2 53R
i &9 R T REBL R 5 B R R G 2 (A AE B T
FHEAEH . MR SZ A CREIZ NK1 K NK3 52 44) 7]
SN 5-HT S NA #1280 0 , D2 21 5-HT J
NA MR, X AT RE HHES 5 T WAREE B &AL .



2T SRS DA 20194F 3 H 20 HES 19455 31 Journal of Neuroscience and Mental Health, March 20, 2019, Vol.19, No.3 - 307 -

AR R, AT S A 500 2 4IRS NK
Lo NK2 Z AU B ARCR , i B E1e 2
IO FH T R, EL5E 1 ek AR U3, S vl
AE T —SE PR R AN R, X J7 1 95556
SURICEL . I, X AT BB 225 2 19 SL YAt
FE, TE I B RS2 A AE B, S M ARAE 1367
AT IR TR
RIS SCREHTA fE S I T SO TR 2 e
fEBRAAERE I8 SO AR SO RIS AT L 53T
ERHE X g

2 % x o

[1] Ruzza C, Rizzi A, Malfacini D, et al. Pharmacological
characterization of tachykinin tetrabranched derivatives[ J ].
Br J Pharmacol, 2014, 171(17): 4125-4137. DOI: 10.1111/
bph.12727.

[2] Pennefather JN, Lecci A, Candenas ML, et al. Tachykinins and
tachykinin receptors: a growing familyl J ]. Life Sci, 2004, 74
(12): 1445-1463. DOI: 10.1016/1.1£s.2003.09.039.

[3] Steinhoff MS, von Mentzer B, Geppetti P, et al. Tachykinins
and their receptors: contributions to physiological control and the
mechanisms of disease] J |. Physiol Rev, 2014, 94(1) : 265-301.
DOI: 10.1152/physrev.00031.2013.

[4] Kolovos S, Bosmans JE, Riper H, et al. Model-Based Economic
Evaluation of Treatments for Depression: A Systematic Literature
Review|[ J ]. Pharmacoecon Open, 2017, 1(3): 149-165. DOI:
10.1007/541669-017-0014-7.

[5] Garcia-Recio S, Gascon P. Biological and Pharmacological
Aspects of the NK]-Re(:eptor[ J . Biomed Res Int, 2015, 2015:
495704. DOI: 10.1155/2015/495704.

[6] Munoz M, Covenas R. Involvement of substance P and the NK-1
receptor in human pathology[ J 1. Amino Acids, 2014, 46(7):
1727-1750. DOI: 10.1007/s00726-014-1736-9.

[7] Schank JR, Heilig M. Substance P and the Neurokinin-1
Receptor: The New CRF[ J ]. Int Rev Neurobiol, 2017, 136:
151-175. DOI: 10.1016/bs.irn.2017.06.008.

[8] Satake H, Kawada T. Overview of the primary structure,
tissue-distribution, and functions of tachykinins and their
receptors[ J1. Curr Drug Targets, 2006, 7(8): 963-974. DOI:
10.2174/138945006778019273.

[9] Merchenthaler I, Maderdrut JL., O'Harte F, et al. Localization

of neurokinin B in the central nervous system of the rat[ J].

Peptides, 1992, 13(4): 815-829. DOI: 10.1016/0196-9781(92)

90192-6.

Saffroy M, Torrens Y, Glowinski J, et al. Autoradiographic

distribution of tachykinin NK2 binding sites in the rat brain:

comparison with NK1 and NK3 binding sites| J ]. Neuroscience,

2003, 116(3): 761-773. DOI: 10.1016/50306-4522(02)00748-0.

McLean S. Do substance P and the NK1 receptor have a role

in depression and anxiely[ J 1. Curr Pharm Des, 2005, 11(12):

1529-1547. DOI: 10.2174/1381612053764779.

File SE. NKP608, an NKI1 receptor antagonist, has an

anxiolytic action in the social interaction test in rats[ J ].

Psychopharmacology (Berl), 2000, 152(1): 105-109. DOI:

10.1007/s002130000513.

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[22]

[24]

[25]

Zocchi A, Varnier G, Arban R, et al. Effects of antidepressant
drugs and GR 205171, an neurokinin-1 (NK1) receptor
antagonist, on the response in the forced swim test and on
monoamine extracellular levels in the frontal cortex of the mouse[ J |.
Neurosci Lett, 2003, 345(2): 73-76. DOI: 10.1016/S0304-3940
(03)00305-7.

Bilkei-Gorzo A, Racz I, Michel K, et al. Diminished anxiety-
and depression-related behaviors in mice with selective deletion
of the Tacl gene[ J 1. J Neurosci, 2002, 22(22): 10046-10052.
DOI: 10.1523/JNEUROSCI.22-22-10046.2002.

Varty GB, Cohen-Williams ME, Hunter JC. The antidepressant-
like effects of neurokinin NK1 receptor antagonists in a gerbil tail
suspension test{ J ]. Behav Pharmacol, 2003, 14(1): 87-95. DOI:
10.1097/01.fbp.0000055962.09493.€9.

van Kampen M, Kramer M, Hiemke C, et al. The chronic
psychosocial stress paradigm in male tree shrews: evaluation of a
novel animal model for depressive disorders[ J |. Stress, 2002, 5
(1): 37-46. DOI: 10.1080/102538902900012396.

van der Hart MG, Cz¢éh B, de Biurrun G, et al. Substance P
receptor antagonist and clomipramine prevent stress-induced
alterations in cerebral metabolites, cytogenesis in the dentate
gyrus and hippocampal volume| J ]. Mol Psychiatry, 2002, 7(9):
933-941. DOI: 10.1038/sj.mp.4001130.

Frick A, Ahs F, Palmquist AM, et al. Alterations in the
serotonergic and substance P systems in posttraumatic stress
disorder[ J ]. Mol Psychiatry, 2016, 21 (10): 1323. DOI:
10.1038/mp.2016.159.

Xie R, Xie H, Krewski D, et al. Plasma concentrations of
neurotransmitters and postpartum depression[ J ]. Zhong Nan
Da Xue Xue Bao Yi Xue Ban, 2018, 43(3): 274-281. DOI:
10.11817/j.issn.1672-7347.2018.03.007.

Herpfer I, Lieb K. Substance P receptor antagonists in psychiatry :
rationale for development and therapeutic potential[ I].
CNS Drugs, 2005, 19(4): 275-293. DOI: 10.2165/00023210-
200519040-00001.

Kramer MS, Cutler N, Feighner J, et al. Distinct mechanism
for antidepressant activity by blockade of central substance P
recept()rs[ J 1. Science, 1998, 281(5383): 1640-1645. DOI:
10.1126/science.281.5383.1640.

Kramer MS, Winokur A, Kelsey J, et al. Demonstration of
the efficacy and safety of a novel substance P (NK1) receptor
antagonist in major depression[ T1. Neuropsychopharmacology ,
2004, 29(2): 385-392. DOI: 10.1038/sj.npp.1300260.

Husum H, Vasquez PA, Mathé AA. Changed concentrations
of tachykinins and neuropeptide Y in brain of a rat model of
depression: lithium treatment normalizes tachykinins[ J ].
Neuropsychopharmacology, 2001, 24(2): 183-191. DOI:
10.1016/S0893-133X(00)00198-6.

Tamburella A, Leggio GM, Micale V, et al. Behavioural and
neurochemical changes induced by stress-related conditions are
counteracted by the neurokinin-2 receptor antagonist saredutant
[J].Int] Neuropsychopharmacol, 2013, 16(4): 813-823. DOI:
10.1017/51461145712000612.

Micale V, Tamburella A, Leggio GM, et al. Behavioral effects
of saredutant, a tachykinin NK2 receptor antagonist, in
experimental models of mood disorders under basal and stress-
related conditions| J ]. Pharmacol Biochem Behav, 2008, 90(3):
463-469. DOI: 10.1016/).pbb.2008.04.003.



+ 308 - A2 ST A 201943 A 20 HES 19456 31 Journal of Neuroscience and Mental Health, March 20, 2019, Vol.19, No.3

. //%:}?E .
HMAFETER 1 EHEEERPEXEEEFHAR
5

Frak XA MM AP

150081 »a-7RiE EA K 5 W B 5% — E oA 2 WA
BAZAEA : 448, Email : dityan@163.com

DOI: 10.3969/].issn.1009-6574.2019.03.021

(HZ ] REEE TR I SN 1) — 2 RERRARI , XF T2 i (55 1 s A% 3 6 AR
%l 5 A AR M AR 155 2 S EIE 00 AR BUT R FEOCHEVEAE R o IFSERIT, il 58 Rt J7 4 i v 43
WA &R L (NRGL), HNRGLXS Tl 7 AR 4 Ak 3558 | 3288 MBESETE L . B B AP AE EBAE A
{ANRG1 5HMS 5468 K= 2B A EREE 1 -211. Maf. Gabl . E-£5%58 (1) WA BN M A

SEARTERE . L FEXSHAE LR, DL — 2 BERER A iU 1 3 F L

(kR Mo EA L SRR R, H5ER; SR

[26] Overstreet DH, Naimoli VM, Griebel G. Saredutant, an NK2 [33] Gobbi G, Blier P. Effect of neurokinin-1 receptor antagonists

receptor antagonist, has both antidepressant-like effects and on serotoninergic, noradrenergic and hippocampal neurons:
synergizes with desipramine in an animal model of depression comparison with antidepressant drugs J ]. Peptides, 2005, 26(8):
[ J ]. Pharmacol Biochem Behav, 2010, 96(2): 206-210. DOI: 1383-1393. DOI: 10.1016/j.peptides.2005.03.032.

10.1016/}.pbb.2010.05.006. [34] Kojima S, Tohei A, lkeda M, et al. An Endogenous

[27] Rogacki N, Lopez-Grancha M, Naimoli V, et al. The neurokinin Tachykinergic NK2/NK3 Receptor Cascade System Controlling
NK2 antagonist, saredutant, ameliorates stress-induced the Release of Serotonin from Colonic Mucosal J ]. Curr
conditions without impairing cognition[ J ]. Pharmacol Biochem Neuropharmacol, 2015, 13(6): 830-835. DOI: 10.2174/1570159
Behav, 2011, 98(3): 405-411. DOI: 10.1016/j.pbb.2010.11.017. X13666150825220524.

[28] Ebner K, Sartori SB, Singewald N. Tachykinin receptors [35] Nordquist RE, Durkin S, Jacquet A, et al. The tachykinin NK3
as therapeutic targets in stress-related disorders[ J |. Curr receptor agonist senktide induces locomotor activity in male
Pharm Des, 2009, 15(14): 1647-1674. DOIL: 10.2174/ Mongolian gerbils[ J 1. Eur ] Pharmacol, 2008, 600(1/3): 87-92.
138161209788168074. DOI: 10.1016/j.ejphar.2008.10.011.

[29] Dableh LJ, Yashpal K, Rochford J, et al. Antidepressant-like [36] Fisher AS, Stewart RJ, YanT, et al. Disruption of noradrenergic
effects of neurokinin receptor antagonists in the forced swim test transmission and the behavioural response to a novel environment
in the rat[ J ]. Eur J Pharmacol, 2005, 507(1-3): 99-105. DOI: in NK1R-/- mice[ J ]. Eur J Neurosci, 2007, 25(4): 1195-1204.
10.1016/j.ejphar.2004.11.024. DOI: 10.1111/}.1460-9568.2007.05369.x.

[30] Hassanzadeh P, Hassanzadeh A. Involvement of the neurotrophin [37] Herpfer I, Hunt SP, Stanford SC. A comparison of neurokinin
and cannabinoid systems in the mechanisms of action of 1 receptor knock-out (NK1-/-) and wildtype mice: exploratory
neurokinin receptor antagonists| J ]. Eur Neuropsychopharmacol , behaviour and extracellular noradrenaline concentration
2011, 21(12): 905-917. DOI: 10.1016/j.euroneuro.2011.01.002. in the cerebral cortex of anaesthetised subjects[ ] ].

[31] Sundqvist M, Kristensson E, Adolfsson R, et al. Senktide- Neuropharmacology , 2005, 48(5): 706-719. DOI: 10.1016/
induced gerbil foot tapping behaviour is blocked by selective j-neuropharm.2004.12.016.
tachykinin NK1 and NK3 receptor antagonists[ J . Eur J [38] Jung M, Michaud JC, Steinberg R, et al. Electrophysiological ,
Pharmacol, 2007, 577(1/3): 78-86. DOI: 10.1016/j.ejphar. behavioural and biochemical evidence for activation of brain
2007.08.042. noradrenergic systems following neurokinin NK3 receptor

[32] Siuciak JA, McCarthy SA, Martin AN, et al. Disruption of the stimulation[ J ]. Neuroscience, 1996, 74(2): 403-414. DOI.:
neurokinin-3 receptor (NK3) in mice leads to cognitive deficits popups.ulg.ac.be/0037-9565/index.php?id=1223&lang=en.

[ J]. Psychopharmacology (Berl), 2007, 194(2): 185-195. DOI: (Wefe H 1 : 2019-01-26)

10.1007/500213-007-0828-6. (R C Yk LT





