228 HE P EH Acta Physiologica Sinica, June 25, 2018, 70(3): 228-236
DOI: 10.13294/j.aps.2018.0044  http://www.actaps.com.cn

shigrhi%S-12 G B AR AR TS R IR AR T R

A, WX FE, Mste, B 2, 3 £
5 RS IEREEE PR 2 A 5 oG, I 200032

8 B’ PehZudh, S-FREN(S-hydroxtryptamine, S-HT)EMI i, XIHEA T BRI AEARAARIAT 554047 B2 1Y
YEM. S-HTREMIZTTEEER D, AT T 1T £ (1 4275 #%(dorsal raphe nucleus, DR)HIH 4% % (median raphe nucleus,
MR). ZHIHIBTTE L E R A TDRIZ IR TIRE, XMREZ H]5-HTREMIZ TCHI DI RERN /b o AHE T LLPet]-Crefk 2 KN AT N
WrFEx 4, i DREADDs A R: 7 MRS MRAZ H5-HTREIZE TU I B, 2E T ALEEMRAZ 1 5-HT RE 41 28 T0 75 £ FE ANHIAT AT
ITRPRER. 4iRER, £ RS mE T RE LSS, Ml RMRIZEBIS-HTREFZ e Re i/ S AT . £
FREWE i 522 SO0 MR IE ik SE a8, H] /) BOMRAZ [ S-HT REMP 22 TT RE IR/ BRAMARFEAT 9, S MRAZ A1 5-HT RE A 28 70 I 3
SR/ ERHIARARAT o X e AR MRAZ [ 5-HT RE A 28 TO A8 T 5 A FE AR REAT 9 rh A 45 SR B PR D o

KRR SHOM e S 1
HES%S: Ro64

Serotonergic neurons in the median raphe nucleus mediate anxiety- and depression-

like behavior

LI Shuang, YAO Wen-Qing, TAO Ye-Zheng, MA Lan, LIU Xing’
The Pharmacology Research Center, Shanghai Medical College, Fudan University, Shanghai 200032, China

Abstract: Serotonin (5-hydroxtryptamine, 5-HT), one of the central neurotransmitters, is the most important modulator for emotion
regulation, sensory processing, cognitive control, etc. The serotonergic neurons are limited in amount and mainly distributed in the
dorsal raphe nucleus (DR) and the median raphe nucleus (MR) in the midline of the brain stem. Previous studies mainly focused on
the function of 5-HT neurons in the DR, but little is known about 5-HT neurons in MR. In the present study, with Pet1-Cre transgenic
mice and DREADDs technology, we specifically activated or silenced 5-HT neurons in the MR, and aimed to explore their roles in
anxiety- and depressive-like behaviors. The results showed that silencing 5-HT neurons in the MR decreased anxiety-like behaviors in
the open field and elevated plus maze tasks. Inhibition of 5-HT neurons in the MR decreased depressive-like behaviors in the sucrose
preference and forced swim test, while activation of 5-HT neurons in the MR enhanced depressive-like behaviors in the sucrose pref-

erence test. These results suggest that the 5-HT neurons in the MR play a key role in regulating anxiety- and depression-like behaviors.
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A ThEEIZS-HTREM 28 0 R i AR B RATREAT

5-HT,, 3244 5-HT,, Z AR 5-HT ¥z % (4 (5-hydroxy-
tryptamine transporter, 5-HTT) & K5 55 /N BRAED 37
o AR A R T S 88 R B 5 ) R R AT
B3 S-HT, 2 A5 R R AR /1 BUTE i 30 3 ik S 56
SR M PTIMARRER B R, WS AEFFIE P K S-HT
e RGN T A5 FEFNMAT B 4 AL, o] DAE 4 s 3
fif (B JEAHNAC Y AR HLER, 94 5 RS FAIAR I v
IT FRALEE R AR

I FLA Y PR L R G I 5-HT G4 o0 255
i £E i - 28 F G R 4% 75 8% (dorsal raphe nucleus,
DR) fiirf14% 4% (median raphe nucleus, MR)" ", Jf:
FL iz 5 3030 2k 22 G0 AN i i (¥ it X3 P, DR
[ 5-HT Re 28 o0 F 20 B, IE00E 5.
SURRSE SRR, RO, B Y, i
MR #% @1 5-HT e 28 7t 3 S5 00 2038 i 1 LA
K R 2SRRI Y DUE
F 75 2 B DR #% 4] 5-HT GE#H & oo 6] £ FE A AR 7=
A RE B AER BT, HRXTF MR ZH
5-HT REFETCHINF AL . Graeff 25 (1) HART 5 5
N, N MR %], KREEXIHEEAZ), BE
SETVEAT N » HLAETAS MR AZ [ Be i/ K BRE T 48
+rk s R A Y, HEEER ST
DHT 7] LLE B MR MR #%[F] 5-HT geph e, [
R K BRE B 65 A6 S 56 v A 2 EE KT T MR B [
Uh 5-HT,, 324K 5077 8-OH-DPAT R % i /b K B #E
Rk B S P AR R AR AT O B,

BT £ 7L 2 2R MR % 4 2 El A 2 5
B ik, REESEH T MR [ 5-HT BEf & L oh
REFFL. X 5-HT e & o i Fith = Bk 24
BT, SR RANEER, Bz R R
FAEA, HARE R VE g 4 22 e (R 3E 1, i bA
HAE—EW )RR, M MR /) 5-HT gEf £ 2 &
RAEFHE M DR 1) 5-HT RE#h £ 70 AH AL 50 A [F] i 4
F, XL n) Gk i ATE 2 . R, ARHF TR IR
PEA 22 8% B 4% (0 5 V5 R BR 0T MR (1) 5-HT fedf
ZIuIRe. RAMMIERIL kT 1 (plasmacytoma
expressed transcription factor 1, Petl) /& 5-HT fEH£:
JORE S VERR G P AR ) Pet]-Cre 5 2[R/
B MR % A1 50 S R AH O 5, 1 MR #% 4] 5-HT
REFRZR TORE e 1A i G 2 RIS 44 (G protein
coupled receptor, GPCR), X &—f “ HEEH #1145
W0 W) W iH 524K 7 (designer receptors exclusively
activated by designer drugs, DREADDs), 4 J& Ec
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KSR -N- EALW) (clozapine-N-oxide, CNO) ik
DREADDs, MIM#77 5-HT Gt oiEsl, [FE
M/ BRAE FEAHIARAT R 38, AR T f#
MR [#] 5-HT Reth 22 ot Dhaed ik — e k¥

1 M87%

1.1 SEIEZIY  Petl-Cre 35 R/ B 1 [A] 9 K2
TR NRE 10 /L) EFZZ 5 C57BL/6
Hat. HTZEEM /R TIE LS5 /R
IVC ML TE, TS50 A N R 758 T3 d
KN =, ®IE2~4 X, BHHETKARE.
BN o5 455 ] ol HEBSS TR) AR A0, /)N BRI Je m] B AR T AR
(8:00~20:00 &, 20:00~ X H 8:00 &), Sl / HIEJH
W24 12 W12 h, AT AR A% AT SEBR 3 1 B2 1
1.2 FERKF Ji 7% AAV5-DIO-hM3Dq-mCherry
1 AAV5-DIO-hM4Di-mCherry i OBIO A &) £, ¥
JEZ) 5 x 107 TU/mL ; CNO Il (4 Sigma A7, %
T 0.9% NaCl, 4% 1 mgkg ; 10% /KA
I E| Sangon Biotech A&, 7V fR T 0.9% NaCl ;
Hudi 5-HT —PHi)l H Sigma-Aldrich (1:500) ; EH1
Cy3 IJH Jackson ImmunoResearch 23 &] (1:50 000) ;
PUgE K eE /7 B Sigma-Aldrich A .

1.3 L& i@ PCR ¥ H{X (EDC-810, Ik
HARMAH EMEHEER AR ), BOLILEE (AIR,
Nikon), FLYEFHOEIL R A RS (LSMS510, Zeiss),
8 B4R (DP-8, Olympus), VK U1 A HL (CM1900,
Leica), W iZ#l# (MED-OFA-MS, Med-Associates
Inc.), #HIiHVFIKEEE (CleverSys Inc.).

14 SEARANESE  DERIEEES 10% K&
AR, AT e O B ARTEARE, HEW 50 mL &
AR B 2R K S He oK P4 [ 2 TR (4% 2 TR HEE ) 50
mL, §RGE T 2w (4% 2 R ) 47 51 2,
4°C i, AFEEMK (20% FENER W, VUK G #e
AN 30% FENHE ), WG S TN —80 °C VKA Ik
o UKEVI R HLUIE 30 pm JE /6 A, 3= TR A
—20 °C £ 47, i Jr 4 1 x PBS 22 v W ¥k, 0.5%
Triton X-100 =EMEH 1 h, HLS-HT hifk 4 °C I H
24h, ZHUERWE 1.5h JFEH R RO AR
BIERERE.

15 R EMRRSES KGR
1 J (1) /0N BRI 5 T i S 38 A2 AY (Stoelting), % &
FilE e, B AT XA B . MR AZBEN ALFR : AP«
47 mm; ML: 0.0 mm ; DV : =4 mm, HX 0.5 pL
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R, PR S EE (BASI) LL 0.1 pL/min [ &
SUHESAN /N MR 2] B4 5 min, SJuRE
5 min. /NERIKEMFE, RIGIFERIEATAT R,
AR R SRR E . RN R 52 SIS K
JAVFUK SRS, ZERSEI 24 h 5, BUM T H
5288 /N BEAL 7 9 CNO 455 A= 1 ER K0 BE
2 - CNO /I B AE AT 9 52 56 7 30 min JI5 Ji 73 5
CNO, A= F R /KN JE A AE 4T 5260 BT 30 min 75
VESF SRR A B ERIK

1.6 BHHSRLE 3 SI0R H S A AR AL
AR AT H O i X380 ) AR BT i R T EUAE
& 2T TR /N BRAE I 3 v O [X 345 B ) B T ]
DLE iy & /N BN AE BRSSP I Fa b . fE SRR,
I 50 em. =5 40 em A6 JER 34 5 I AR S 1 1E
HIEY 46, SRR 15 lux, 1E E7EEHG
Skt AT s, /N R B B & HEIZ 8P (locomotor)
CA AW 3y Hh 18038 4045 B RO B T) o 7 0 /DS BRUPE 258
G )& MEFREE 2 d, 4K 30 min, BEASIERE N R
WRATEH CRFRE . 33 R#tATE8, KA
BB 48, AFHEH H325) 30 min, [F H05E
1% . f#H Clever System software (CleverSys) X /)N il
RSN AT 538, Giit o /N BRAE T 3 A B A e
X 3 1 A Bl B B RS Bl AR

1.7 BR+TFREXE AT E SRR
SR BB R FUARE VAN w5 B O R I 2 TR
TP & WP IAT R B AR IR S B, it
3K /N BRTE TR % PARE 1 I i) ke 467 52 /0N BRL ) £ R 7K
o FEARSIGH, FHMEE+TFRE 2T,
ALAEPI AT O O G DA S b (A X, 1E BJ5 A
AR kAT 4. P S FE R L 50 em. KR I ET S
P NRAESLIC AR IE N 3 do SEIGRT, K/ R
FEFE]) XA, il S min VESHF L. f#H Clever
System software X /N A AETTTBUE - P& 8 S ]
X B B EAT ST 70 A

1.8 SRIBjFFIkSELE 5ER L VIR K SIS A — A A Il /)N
SATABAT IR ARY, /0N SROBCEE K B4 21 /) BRUER
— i L B TR UK ) N TE] (latency) ANBh 420 T80 5 Ui
VKA HE (immobility) 1E 2y “4T7 AL E” 1T &
fabro I HT 26K N BRAE SCIR PR & Y. 3 o 8K
B I /N BRUBON BRI K ) 5 4% ( BL42 10 em, = 20
cm) H1, JKIRIEHILE (25 £ 0.5) °C, [F] 845k
BEATHEE, 4T 6 min WX, f#H Forced Swim Scan
software (CleverSys) 4t it #1/)8 B &R LE AN S A [A] o
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1.9 EREREXE  PURERT R AT N4
FEHICRE (IAZ 0o 70 0 il b S S Wi FRE O 52 (14
B PRI B R B TIAE G, DRI FE B A 52 SR B0 48
M T &M T N ADNRAERATHRKINIZGE, F
KBS 15 T /)N B DA Rl 1 A A R 41K 0 40T
FEAT R B BN EASE, BT A RIS K
1% FERERIR T, A TCEM B, &R 3 d,
RERFRE /DN BB KR B, F 58 4 KOR0 RE B
AL E . SR P 10 S8k AL 72,
ZF/NRVEROK 12 hy DR AT 30 min B8 i E 5 CNO 8%
APRER K, FEG TN ROKAT 1% BERE, 3 i ERE
KA 2 i 10 min 5. 1 h J5H81 24 h J5 &
IKMIEERE &, THERENE I 5 0 LG - BT FE /
SBAAIHFE x 100%.

110 Gt AE A 2oE %18 H mean +
SEM #7R. i SigmaPlot 12 #7444 772
FEIF R Student’s ¢ V7% P 20 18] 22 S EAT Se 56
P <0.05 B 2558 Sk E o

2 £R
2.1 R MEIIHEMRAZES-HTHEE Te PR AR IEAE
74

B2, RATLE Petl-Cre #% 52 [R /N B MR #% B33
%} AAVS5-DIO-hM4Di-mCherry, 4% 5% #i7E MR #%
5-HT fig #if 28 o6 32 38 ) i) ¥ A i GPCR 2 f&
hM4Di-mCherry ( & 14, B).

Wi Seih 4 BB R, CNO /N A 0
[X. 32k, fi Bof 1) 308 25 v T A HE 2R /K e FR 4 (P = 0.021,
Mann-Whitney £k Fl45 4 ), FF H. CNO 41 2 A= # 2
AKX IR S b S R B R B TR R 2
(P=0.791, Student’s ¢ ¥4 )( & 10).

B TR E LR R R, CNO /NS AETF
T {5 B 1 I ) ¢ A B R K KT IR A B 3 B (P =
0.005 85, Student’s ¢ {4 ), CNO ZH/)N R 7E FAE 5
B 1R B TR) 2 /N 1 AR B R K O6 BER4H (P = 0.001 9,
Student’s ¢ #56 ), 111 9 4 /0N BRZE HH ] X 458 45 B D )
)V A 35 25 5 (P = 0.294, Student’s ¢ £ 56 )( &4
1D). bR BLR R P EHI I MR % [4] 5-HT g
2 e bR/ BRI FE FEREAT N, BRI /N R B

BBNEETT
2.2 FFRMEMEIMRELES-HTEEHE TR SR AE
175

TEARSLIG Y, FRATTE Petl-Cre %% 3 K/ R MR



28 A AT IZS-HTREM S0 2 AR IS AT AR AT

¥ B9 5 AAVS5-DIO-hM4Di-mCherry. A J& 7 J& IF
UEAESRAT N SEER, /NREETE = REBEK IS,
FIZF/NROK 12 by FERE K i 2 A U HT 30 min JIE i
5 CNO #1178 B MR A% [41 5-HT P £ o is vk (B
24), B4 T KM 1% ERERR . 4558 8R, CNO
/N BRAEAS I 10 min P9 PR RE R R 5 1 29 BU S35 = T
AR ER KA HEZH (P < 0.001, Student’s ¢ £ 56 ); CNO
H/NRAE 1 h B RERE (R 52 1 53 b4 235 v T AR B
ERAKXIEZH (P =0.011, Student’s ¢ £4 ) ; 24 h J5,
PIZEL /N BB RERE (R o I B IR, JFEREE R
(P=0.0622, Student’s ¢ k5% )( &l 2B).

SRIA YUK SEIG 45 2R, CNO 41/ R Y latency
BE T A KA IELL (P =0.040 2, Student’s ¢
K56 ), CNO 2H/) B3 immobility ~F ¥ {E AR T A= 3
A I, (HIE AR 2 (P = 0.205, Student’s 7 K5 )
(B 2B). %45 F Ui W RE T AT MR % 7] 5-HT &
FHZE TO AR/ B D ARFEAT N
2.3 FFRMREMRZES-HTEMET, MERERE
AT AR REAR KT

1£ Pet1-Cre % 5[5 /)NFR ) MR #% 1734 AAVS-

B
AAV5-DIO-hM4Di-mCherry

n

Pet1-Cre mice

(@)

100000
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~ o
° | A
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(o) c
o 3

£ 200l % 40000
) =
£ 2

F 100 2 20000

0 0

Bl LRSI MRAZ [15-HT Re A 28 s b/ B K £ IS FEAT A
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DIO-hM3Dg-mCherry ( & 34), 4§57 M fE MR #
[ 5-HT fe # £ o H 3238 B0 1% N & GPCR 32 &
hM3Dg-mCherry ( & 3B). F AR5 W AT 158
USSR AR R S

W37 5206 45 BB R, CNO ZH/N Bt A 370
X 358 4y Bf ] 5 A 3 Eh KON R 2H Ve 22 7 (P = 0.797,
Student’s ¢ #5565 ), Jf H CNO 2H K A= #1 & 7K %) FR 21
FEW R SR Eh e A B S M ER (P =0.1,
Mann-Whitney #RAIG 6 ) B 3C). fERmZE+ TR E
SLuG v, CNO 4/ RERE PR TR L&
) [X 5 152 B 1 B T A A 3L 6 K 6 BE AL i A 5
(Open : P=0.837, Mann-Whitney FLFI556 ; Closed :
P=032, Student’st % ; Centre : P=0.305, Mann-
Whitney FEAIALES )( Bl 3D).
2.4 HFRMBEMRZES-HTEEHE T SH MR
T HHEE

AT AE Petl-Cre % 5 [H /) i MR #% [ ¥ 4
AAV5-DIO-hM3Dg-mCherry. A J& 9 & FF 46 A0 47
NSERS, TERERERZ SIS, /NRAEHAT = R BE
KINGRSE, RIZF/NRIKK 12 b, 2ERE 7K I A6 I H

D 250 1

I Saline (n=12)
I cNo (n=12) *

200 |
150
X
100 |_\
50
0

Open Closed Centre

Time (s)

Fig. 1. Specific inhibition of serotonergic neurons in the median raphe nucleus (MR) decreased anxiety-like behaviors. A: Injection

site. B: Representative image of hM4Di-mCherry in MR 5-HT neurons of Petl-Cre mice. Scale bar, 10 um. C: The duration in centre
and total distance in the open field (Centre: "P = 0.021; Total distance: P = 0.791, Student’s 7 test). D: The duration in the open arms,
closed arms and center area in the elevated plus maze (EPM) test (Open: P = 0.005 85; Closed: P =0.001 9; Centre: P = 0.294; Stu-

dent’s ¢ test). Mean = SEM.
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Fig. 2. Specific inhibition of serotonergic neurons in the median raphe nucleus (MR) decreased depressive-like behaviors. A: Behav-
ioral schedule. Two weeks after virus injection, Petl-Cre mice received 3-day sucrose training. Sucrose preference test and forced
swim test were performed in the subsequent days. B: Sucrose preference at 10 min, 1 h and 24 h after water deprivation in the sucrose
preference test (10 min: ~P < 0.001; 1 h: P =0.011; 24 h: P = 0.062 2, Student’s ¢ test). C: The latency and immobility in the forced
swim test (Latency: P = 0.040 2; Immobility: P = 0.205; Student’s ¢ test). Mean = SEM, n = 11.

A B
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n

Pet1-Cre mice

O
O
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B3 R MEBOEMRES-HTREMZE 0, /N B HY R REARRAT 9 oR DL B o2

Fig. 3. The mice with specific activation of serotonergic neurons in the median raphe nucleus did not show changes in anxiety-like
behaviors. 4: Injection site. B: Representative image of hM3Dg-mCherry expression in MR 5-HT neurons of Petl-Cre mice. Scale
bar, 10 pm. C: The duration in centre and total distance in the open field (Centre: P = 0.797, Student’s ¢ test; total distance: P =0.1). D:
The duration in the open, closed and center arms in the EPM test (Open: P = 0.837; Closed: P = 0.32, Student’s ¢ test; Centre: P = 0.305).
Values represent mean + SEM.
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Virus injection Remove Sucrose preference test Forced swim test
Water  Sucrose
p water
AAV5-DIO-hM3Dg-mCherry Q p
! ',\ ! A CNO CcNO
IIIIIIIIIIII v v
! 14d ! 3d | 12h I 24h I 24h I

120- I Saline (n = 10)
EICNO (n = 12)
1004
* *

80+ '_l

60+

|

404

Sucrose preference (%)

204

10 min 1h 24h

4. R VE R MRAZ A1 S-HTRERNZE 70 T EUMHSFEAT D9 (114 55

250, I Saline (n=11)
B CNO (n = 11)

200 4

150 -

Time (s)

100 4

50 4

Latency
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Fig. 4. Specific activation of serotonergic neurons in the median raphe nucleus (MR) increased depression-like behaviors. A: Behav-

ioral schedule. Two weeks after virus injection, Pet1-Cre mice received 3-day sucrose training. Sucrose preference test and forced

swim test were performed in the subsequent days. B: Sucrose preference at 10 min, 1 h and 24 h after water deprivation in the sucrose
preference test (10 min: P =0.042 8; 1 h: "P =0.030 6; Student’s 7 test; 24 h: P =0.199). C: The latency and immobility in the forced
swim test (Latency: P = 0.599; Immobility: P = 0.313, Student’s ¢ test). Values represent mean + SEM.

30 min g i 3 4 AR IR L & CNO, {7 B MR #4 [4]
5-HT BEAPZ To it THOEIRA (K 44). HIR% 7K
F 1% FEMEA R, CNO 4/ 1 10 min J5 B e 5%
B v b K T AR B R KX 2 (P = 0.042 8, Stu-
dent’s ¢ £ 5% ) ; CNO 41/ 1 1 h JEE R %2 5 73 L
35 F AR T AE B AR KGR 4L (P = 0.030 6, Student’s
(kg ) s 24 h fE, PAHIF LR E R (P =0.199,
Mann-Whitney FRFKG L )( Bl 4B). 155518 WK SL5
H, CNO 2 /)N B3 1 latency A1 immobility 5 4= # £
KOS B2 A LE A B 2 %2 57 (Latency : P = 0.599,
Mann-Whitney £ 1 f& % ; Immobility : P = 0.313,
Student’s ¢ 15 56 )( B 4C)o  JEEHE w52 ALY AT DL BE A
SR SN BRI AR REAT O, R MEBOE MR %
(1) 5-HT BEFHZ TG, /N BROXT R B 1R O 4 FEAIG, $om
WoE MR A% A1 5-HT 8 48 o e 2k /) BRU™ Az PR
SR AT FEAT A

3 g
MR J& 5-HT Reff&E o) B REMRN 2 —, {H

HIhgE M ANIE . A5, FRA1¥EH DREADDs
b2 2 R R R S R 95 MR K% 4] 5-HT gEf &

TCIETE. SR BN, MIE RS CNO R 5 PR
il MR # 4] 5-HT Reth & oht, /N RRBLH kg5 1)
FEE AR EEAT R 5 0 24 30% MR A% 4] 5-HT BE
Z oot /NGRS R P IASEEAT A, AT
VR B AT, U MR # 3] 5-HT GERIZ 61
TEPERT DASZ I /N BR 0 £ LR RN HARAEAT N

Petl J [R] i b /) B €8 %0 B8 F2 A B Tph J2 5-HT
AR 5-HT1a S 3L KR IE N, 15K 4 4%
T2 TE TR N R S-HT femig e . ik
Petl # I\ N2 RE 7 PE T 5 i 5-HT REAIZ T RIAN
Bz —. FAEFH Petl-Cre I /N, 454
AAV5-DIO-hM3Dg-mCherry E{ AAV5-DIO-hM4Di-
mCherry %5 5 (£ 5, 7F MR §) 5-HT Rg# £ o0
Bk N TH % GPCRs, ARG R ER, K
4 I Yt hM3Dqg-mCherry B¢, hM4Di-mCherry ¥ £
ety 5-HT by, /& 5-HT BIYE4 R IA
mCherry, &7~ 1] 65 i 734F 5-HT BeM £ o pl e g
AT B A R FRATTRT A A 1 5-HT $Hid im0 BL K&
R A LE, WY Emm 8, SEStLms
TCREB W3, B Petl-Cre /)RR R P EAN = o
WL E 7R, MR K% 4 0 40 6 E B2 5-HT Ag
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Zot, Hu 5-HT getf & s im s T HeEMs
BRI A0 BY, FEORIE S MR A%
%t hM3Dq-mCherry 8% hM4Di-mCherry 7 £ [1] # 2
JC 5| R £ AT AEAT 9 B 38 32 222 5-HT R
ZIuHER . MR A% FH & 4 i 2R B 4 oo 7
FELEFNALAT A T A S A F it — B9

AW FTRIE, 7 MR &% ]R3 5 5-HT,, %2
A& Eh 7 8-OH-DPAT, ReWE | 5-HT Re#f £ T
W, I HLBRAROK R A A R A AR AT o 1
bt 5-HT,, SZARFEDIH] WAY-100635, BEG5IE 5-HT
BEAP ST, IR HA K R AR REAT A B,
LR R G AT R — 8, H2 A
CNO Fi 7 EBUE MR % 4] 5-HT Geth 2 oy, A7
TR AR B BT NS . XAl R A A
AFF 0T R FH ) 1y 2R - 1R B SRR AN U Bl
MO, ASREAS I H 3 R AR REOIRAS . FEIBIER
FEI 2 M8 (generated anxiety disorder, GAD). 2%
P RYRAE . G5 5 N EE A E (post-traumatic
stress disorder, PTSD). LA & 5% id i (obsessive-com-
pulsive disorder, OCD) Z£ Wy %Y P4, H 7 &R, £ T-
RER o MR A% A Js #03 5 5-HT, , 5557 WAY-
100635 5200 K R M BT AT A, A eldz ok
BRI L) AT N B #F DR AZ 1R S 5-HT
TP WAY-100635 B 580K B PE BT AT
[ B ARG O BRI g g B8 474 B, 4208 DR % 111
5-HT e & Btz 5z e EERNRE, X5
B ) 8 B AT N AR SC R BRE TR 45 . A I 5 AR
7~ MR @111 5-HT GetH &I e 2 Y5 [ e e fEE
I B AH OC B B AT N BT, BT MR R AT
X MR # B 5-HT e 48 o e HAh R B £5 18
JEH R, IEA i — PR

HH 58 A% 5-HT REFH4 Jo 0 Al i i 2 . 32 JeC 4
SN XA REAMERS, B SRR &
5-HT 324K 12 3 A AE 1S 46 UL S AT AAH R N
i % PP, DR 5 MR ] 5-HT fg 40 1)
RE 1) 22 7 1T e A& R 45 6 i X AN [R] . DR A% 1
5-HT Reph 48 o0 & 24 0 B A 20 IREE. IEm
T HBR, IE0E S, BB X (ventral tegmental
area, VTA) 25 ixi [X ; 1 MR # 41 1) 5-HT BE## 4 T
A B D (dorsal hippocampus, DH).  Hif
i 7 |2 (medial prefrontal cortex, mPFC) £ fii [X .
ARV, 5-HT fe# £ oo 18 i 2 5 i i 4% 5
FIZVEREIE R, B R
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Wz P H I EOR, MR R S 5-HT),
ARG WAY-100635 6885 34 K R 1 £ 84T 4,
[ IN) 76 DH i [X 73 5 WAY-100635 f8 1% 5 51 1% Fi
F ™0 DH Rl X J& 7 5 5-HT,, 32143 3h 7 8-OH-
DPAT % 38 ik R £ R AT 8 B, 38 MR 7
(1) 5-HT RE 28 70 %) £ RS RIHIVAR (14 3 42 o] A& a1
MR-DH i £ /5 1. {H A2 3 B A 57 30 A 3 F 24 2
ST VEBGE BN S-HT Rerh &0, AU A4 W
SRANEAEA, T HERZ s &k R R A
FUi IR, JEiAE 2 HEGE DR #% 4] 5-HT feff &
JCRESE /N BRI 2L BAT A, I EX o 22 5 20 2 i
i DR-VTA %A S B /£ F— a7 d, &
AR AE A 8 A% 2 BOR B 2 1 77, R0 MR-
DH. MR-mPFC &5 22 45 5 A 2% 6t /)N B £E & AN AL
BEAT NI

gk bRTIR, AHE SR Petl-Cre % 5L 5 /N R 45
4 DREADDs b2t =R, Fr 7 PE#4%E MR #4
[ 5-HT fe 4 & 0 I35 30, 45 B B oR R 7 P oo
MR % [4] 5-HT f8 #4870 (1) 7% P B8 1 42 /s BRI 45 8
AHMAKEAT N AW TN S-HT R & i 5iis
R AR EEAT e it T B R 5K, X455
BIFFEFII6 7 £E RS RIS FH DG 15 28 B iS00 A — 52 I
REH .
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