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THRAE S B DLRORS B 2 — , ST, T 5t
ERAAE 2. 8 ACNEFMARAE . H AT IR FXT AR
SEATES AT LS MG 7 0 F o 18 MR S FAE A
ABAE 3 DL R TE ACHE , WA 70 4 5 7R 24 65% 1Y
PARAE 85 A AR o SARAE 5 12 M =[] )
R SRR A Z ) P RE A AR 2 PR
HLH, AR 2 BRI A A A s 2 ER, X HAR
i 5518 P T ik = TE A A AT, R R ) b
ZRLH) 1B Z K I R B 2 A ROR YT T B
HEJEH . P, AWM AR 2 bl
FHARGARTTHE SO E B TR IA T A 20
HE, R (locus coeruleus, L.C) 2 KK N & M2
H ' | it % ( norepinephrine, NE ) [ = ZE#°), H
FEMVRR AR Fp R S E B /R > . TSR A
1 PETR A N 18 ( chronic restraint stress, CRS) 4 J&
IS M/ N AR PR AR AL, Il 2o SR e 5
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WEBEAZ s A it A2 s VA 5 M P R 380 5 v 2 L 5 B A U ) 2 £ 5 5 Yk

Det BRHUEHE R A A AR R AR EOR R LC A
/ISR P T R R T, LASUD A e R AT £ P
TR YT S AT A SEL B RIS A SR

1 #MRE5EFZE

11 FRALER

1.1.1 =2 A 4% £ B H B (500 ml,
22291398 , BIXFEHE /R A 7)) , c-Fos HL K (50 pg,
226003, f[E Synaptic Systems 2y 5] ) , TH HT 4 ( 100
wl,22941 , & [# Immunostar 23 7] ) , Alexa 488 25511
IPPLER IgG (1. 5 mg, 158918, 22 [F Jackson ImmunoR-
esearch 23] , HL G IE v ) (5 ml, S2100, 4
HERKERHCABRA ), DAPI(10 ml, C0065, b5t
FHRFEPAR A ), AAV-DBH-EYFP (20 pl,
PT3163, X AKX %5 ik Bl 2 BR AT R 22 5 ), AAV-
DBH-hM3Dq-EYFP(20 wl,PT3164 , iX 7 HX % il 2
PARAIR A A , F R F-N-E AL W) ( Clozapine N-ox-
ide,CNO;1 ml,HY-17366, 35 [ MCE /A #) .

1.1.2 &M% /RIS A E AL (H188701-
002, ZEYIN 1 B iR 76 A= fiw BHEC A R, oK R0 R Bl
(CM1950, 7 [ Teica 2y w]) , Wt 4t 5 £ W
(Leica SP8, f# [E Leica %\ %)), Von Frey I ¥ £J
(NC12775-99 , 2 [# North Coast Medical /A& ) , #1747
PR AT 22 (63008, RN T B K 78 A= A B
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AT B RAT Rk (63024, TRYINTH B iR 7 AR
ARHE AT R UKAT 2 B (63022, IR I T
g ik P8R BE AL A A ), 100wl Gl R PR RE AR
(GO19105, Fifgmiy sl TR A BRA W) , BLHE R
(1B100-3, 35 6 WPI A ®]) JESZ (10107 2A , 35 4
Longer pump AH]) o

1.2 SEISzh#  SPF gulfitt: 7 ~ 8 JE# C57BL/6J
INER, PR BT A 24 ~ 26 g, I TULIR AR 2R 2 A= W) R4k
ABRAT . SEH %M IR S W) 8T R 23 ~25 °C,
12 h Y65 08/12 h B ms E #7 (08:00 —20.00 FF4T,
20:00 —08:00 J3XT) o ASSEHGHY BT A J7 ik SR AER
P L RIERLR S s iR % S5 6 HTALE

1.3 XWHZE

1.3.1 DR CRS AR f5 50 ml IEAF A b7k
1, BT R B REAL , 7R AN B ) PRI AT D37
FUNFIR o /)N BRAE M SR 2 137 R KRR 6 h, ELAI[R]
09:00 = 15:00, #F2E 21 K 4 ] ] 13 55 W42
INBURAS, AR R R E S EUNRE R . X IR/
BUE TR PRSI B h#sh, faiimE, md
NI RHEK IR Y) . (R KRR R 2 )5, %
X WA e AT IR TR G

1.3.2  Up-down il 3K ik #e il /s R AU % B¢ 4
SITESS 0,21 .28 35 42 FAGIN /IS BRI BB 9 o 4G
ZINERHILBBIRG Bt (BT 3 /) BT 00 4k 22 48
RN S, B RIE N 1 b AU/ BUPL A 1
I, 15 ik N B B A8 30 min, SRS (5 ] Von
Frey 3 il Xf %% &% 72 IR 2k 2228 b0/ N ISR T4
I CERAR 0. 02 g JT i, RO BALTHT ) o X/
JRSEFAT RSN, R BRI 2 2 s 245, A RAE
S E] /) B S T SR AR I ARG ) FS A A T2 L 1
KU A R, — St 3 YR, 5 YR 2 >
[E]F% 5 min, B3 YORNE B S A%/ U
B 12

1.3.3  IpARARAT A A

1.3.3.1 Framdlee  7e/RIEs 21 RE50,
T 22 ~ 24 T/ BUEEAT B A ) B S, 5K
TR /N BUAE B 48 b, 03 iy 4 B AN JIURE Y B
PIHCE T35 b g, RN BRUTE 18] £ 76 CE 0737,
MONERIEA W3 FF 46 11, B0 RO R (8 X
/N TR IR £ 21y ) i 3 I 450, ik B
[F) Ay /N B Pk B v AR 2T

1.3.3.2 ZR%E fE/RBUER 21 d 451, T4
25 FN/N BIEAT B R S g o = P M AT RS A /)N
R L B AR B b I 25 24 50 em 4B E,

R TR AR 2 1 em b, A HU/NEAEHE S min
FFAL s/ NI AN Bl I TRI /N BRI AR REA T DA S
EfEg

1.3.3.3 sRAdrK  fE/hBUERL 21 d 455, T4
26 FO/IN AT SR AE WEDK S . KN BUE TS B
A LB B 7 v (1 30 em, AR 12 em) , Hop 3
AR 24 CLAAEAIK KR 2S emo BN
TATK A L s/ INRAEZK 5 min B9AT 2, IFIC /)
SR AS SIS TR S /IS BRI AEA T Sy O ARSI 54
1.3.4 SRt FE T HFLE (22 ~26
K) 56 UG, R A 3R K 2/ B BEVE v, 5 4
4% ZZ W EERSRETE: o /) BUINEH SR i JOb , 8 T
4% Z W T 4 °C oK g i IE s, SR )5 il
20% (w/v) Lh K 30% (w/v) REBRIE WEAT K o T8
UK R HLEA T i el IR T8 Pk R B0 R, ki TS R Dy
40 pm, TG U1 DRAETERT R o /N BRI A
0.01 mol/L f#) PBS &k 3 i, £ YK 10 min, 0.01
mol/L PBS & & it 5% 4= 1135 25 14 .0. 5% Triton X-
100 Y& A8, $  RF A rp, 2R B TS 1 hg SR
JG LA 0. 01 mol/L A9 PBS £ it il —31 , c-Fos $t
A 1+ 1000 B Le 9], i 22 IR ¥2 46 T ( tyrosine
hydroxylase, TH) Hiif& A 1 : 1 000 # B ] ,4 °C 5%
IR BB 4, A 0. 01 mol/L ) PBS {51 3
U MATEE i (Alexa 488 255 I B B 1eG) ,
A 2 h, FEH 0.01 mol/L [y PBS ¥k 3 1Kk,
BOGRMT W 28I B =R, JU5O6E
W R R R TESOG IR AR B N AR, AT
KGRI RAF

1.3.5 xR mEyt DRIERES 2% 1%
B L B ORR I, S B Sk B K, /D B s 7
SERTENIAL, i 75% 0 BV W0 55 s B Fe 0, %
# /N B O IR, P Bl R R /N B LG E BT
(R R B2 T2 o 688 P 32 4 80 i R 2 b 1) 0 3 1 P A
(52 1.0 mm, 942 0. 58 mm) , IR , it 2218
WA LC Frrefi &, LA 30 nl/min ff 35 & 2% 18 5]
PRAEVE  HETE S5 S B AR E S min, S22 KBRS
TR, TS e 525 82 5 00 1 IR IR IR L 8 R IR
AHFFEG ST AR E AL LC Y = 4E AR RN ok H PR
H1 Al ( mediolateral , ML) ; +0. 88 mm, 2 B i A% Al
J5 ] ( anteroposterior, AP) : +5.40 mm, 3 B 5 #& 1
A3 A0 ( dorsoventral ,DV) : +4. 25 mm,

1.3.6  Jim R ity 4 A 52

1.3.6.1 JPEUR A HI#  /DBUERL 21 d 2505,
FH S Le R/ N, 1 58 20 ml 9K i N HHEE-D-
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W BRI A T 0’8 W& ( N-methyl-D-glucamine artifi-
cial cerebrospinal fluid, NMDG ACSF) 470 TE
NMDG ACSF FE¢ 75k (mmol/L) ;93 N-FF H-D -4 25 B
Fe A T (NMDG) 2.5 KCI. 1. 2 NaH, PO, .1.2
NaH, PO, .30 NaHCO, .20 HEPES .25 Glucose .2 Thio-
urea,5 Na-ascorbate , 3 Na-pyruvate, 0.5 CaCl, . 10
MgSO, #1 3 Glutathione (GSH) ( mmol/L, &% J% : 300
~310 mOsm/kg,pH =7.3 ~7.4) . /NG WL B
G I 18 2 78 2 VR I i NMDG ACSF o, i 28 21
Bz )G RS 7 HLLL 0. 18 mm/s fy 3 i i
RO o A0S LC Y ik v 4R A Y
(95% 0, +5% CO, ) NMDG Ji5# (32 °C) FiiE s 10
~12 min  SRJ5 PR R 3 N2 35 £ HL R BE-N-2- 2 fifh
M2 (HEPES) ACSF % (28 C) i F = 1 h,
HEPES Jiixi & ¥ 89 Bt 77 25 (mmol/L) : 92 NaCl,2.5
KCI.1.2 NaH,PO, .30 NaHCO, .20 HEPES .25 Glu-
cose, 2 Thiourea, 5 Na-ascorbate, 3 Na-pyruvate, 2
CaCl, .2 MgSO, F1 3 GSH ( mmol/L, 3% i% Hs : 300 ~
310 mOsm/kg,pH=7.3 ~7.4),

1.3.6.2 W APRSCEG ik i E S8 UG, EHE LC
SERERY N RS ARG FRIC s b, S WA T [, 5
ZERETEPRUE ACSF, HEJ Ay 2.5 ~3 ml/min, i
SRR {0 P A 0 VBN S S92 I ARG DU i B2 -
TEYE Ry e 32 C FpdE ACSF 752 (mmol/L)
129 NaCl, 3 KCI, 2.4 CaCl,, 1.3 MgSO, . 1.2
KH, PO, .20 NaHCO, .3 HEPES 1 10 Glucose ( mmol/
L,33i%E :300 ~310 mOsm/kg,pH =7.3 ~7.4) . {#
FABCA RITWLLAMoT T80 B T AR SIS ki
FORAS B LC B AR rp e, D) e Sk, M A T
03] LC NE Rl 2270, I 7K PR 1l SOFF Bl 2 fi
R AT DU 2B R, A A B AE S ~ 8
MQ 30 7 AR . FL R N R Y 23 O (mmol/ L)
130 K-gluconate, 2 MgCl,, 5 KCI, 0.6 EGTA. 10
HEPES .2 Mg-ATP 0.3 Na-GTP ( mmol/L, 8 i& J%
290 ~ 300 mOsm/kg) , F§ KOH # pH ¥ & 7.4,
Vg FEUASL AR S5 38 A ) 4 1 o B b A b 8 AL
e B HU AR AR, BV F, BELYEL, 8 O i BELAE S
~8 MQ, BB H AR AR 40 . A Multiclamp 700B
JBOR 4% F1 Clampex10. 7 £ 16 B B A 625X 52
S HEH B - 70 mV, L Rm & 300 ~ 500
MQ, 5K Ra HIBHAK T 30 MQ, #4fiR 4 T 10 kHz
L1 kHz P8, R 4 40 i i B SR =X, Jd it
S 2e E b A0 it o e, 3 R A Sl A 4
MRBCE IR, iC 5t LC o NE et gonafE i (s

PG ek G R

1.3.7 ¥t 5 %%  AAV-DBH-EYFP/AAV-
DBH-hM3Dq-EYFP 73 A /N B0 LC ( EA] 200 nl)
W1 JE S AT 18 TR 4 N 3 3 JE] (chronic restraint
stress for 3 weeks, CRS 3W) i, Wi fidisr 21 d, i
BEASHE , MRUCHEA TR 23 300 T 2 £ B R RIS 38 i Uk
Sy, BFRCSER T 30 min, /) BB TE S CNO (5
mg/kg) o TEFTA A28 % SCIn A5 dS , #/ Bl
TG I HLUK R R 5 WS R S s R ET S
B WL AN A 4] BRUSE 50 B S 5

1.4 #FHit=41E RH GraphPad Prism 8 A ok
PRI GETH AR, SEE0 R0 AR SR = RifkiR
PR R o K E LR P ) 2 5, P <0.05 FIR
ZERAGIEE X

2 HR

2.1 INEWMEMEFEBERES 57 CRS /0
BB , A5 /N ERAARAEAT A (55 22 ~ 26 X) L1
FERIRL R AN L), IFFESR 0,21 .28 (35 .42 K4AF
AN TR Esf (R A D0 /) BRBTL A 1 LA ff /) B 2R
(EI1A) . 7£ CRS 3W /N B BH S ) AR A4 7
Jh,CRS B g3 57 %, 1) - 5 X% BZL AR EE, CRS 3W /)y
BRTE BT A 410 o) A £ S 5 vh o v AR S S G n (P
=0.0027,t=3.760) , BB (P =0.000 6, =
4.606) FlE A K (P =0.000 2,¢ =5.206) 1 A 5
AR (B 1B - 1D) , il Von Frey kil #5
/I BRAE S TGP B, 22 B % BRAL/N R, 78
CRS J5%5 21 28 .35 K, CRS 3W 41/ B2 5 WL
JA B E R R (55 21 K. P <0.000 1,1 =
12.07;%528 K. P <0.000 1,t =6.456;%5 35 K. P
<0.000 1,:=9.059) ([ 2B) .

2.2 MR LCXERIE c-Fos N TR ESSERK
TR P R A% A, 1) S e 9 e e 4 CRS
AR 21 KA/ UK A B HEAT c-Fos Je o, LA 2 #f
ZICTE MR A A . AHE T X IR AL/ R, CRS 3W
H/NE LC XA K& c-Fos fH:FE 15 (P =0. 000
6,0=4.606) (1 3A.3B) , il LC M &ITuiftE &
AT R LC i X AT RES 5 CRS 3W 41/
BB Y &

CRS 3W 4/N B i 64T o Ot YL 4, 45
FB,LC H 1) c-Fos #4705 TH HLiA K & AR (E
4A) IEFRAH 90% oA (1K1 4B) .

2.3 CRS 3W 4/ LC 9 NE g2 oL st
B (R XTLCH NERE# £ oo HE 17 4 40 i B A 4 id
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0d1d 21d 26d28d 35d 42d
B 400~ C 2s0p D 2001
— ~ ok — ok ok
©n * % «n »n
= 5 200F 5
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o . 150F .
> 200F = = 100
g Z 100 2
2 100} £ £ sof
s E 50+ E
0 0 0
Control CRS3W Control CRS3W Control CRS3W
NSF TST FST
BEl1 /MR CRS#ERIEN (n=7)
Fig.1 The establishment of CRS model(n =7)
A Systematic schedule of the establishment of CRS model; B: Feeding latency time of two groups of mice in novelty — suppressed feeding test; C:
Immobility time of two groups of mice in tail suspension test; D: Immobility time of two groups of mice in forced swimming test; * * P <0.01, ***P<

0. 001 vs Control group.

0.5

Control CRS3W

0.4r
C)
=1 0.3
o
i
o 0.2
=
=

4k
0.1F Hkkk Rk
ot L 1 1 1 I
0d 21d 28d 35d 42d
Time(d)

E 2 Control 251 CRS 3W H/RHIHAREHTUL#MZL(n=7)
Fig.2 Change curves of mechanical pain
threshold in control and CRS 3W mice(n =7)
*** P <0.001 vs Control group.

&L, R CRS 3W 40/l LC 5 NE BE#1£8 JT ( nora-
drenergic neurons in the LC,LC™") | H: & it % 4H 4%
TR HELH I R (P =0. 011 5, %} FEZH A bR v I 22
J&5.918,CRS 3W 2 B4 il 25 42 5. 840) , HIEJ L
T E (P =0.020 8,:=2.272) (K 5A 5B),

2.4 {LEFBEZHE LCEM CRS 3W /MR
WRE N TP LC TR AR b i
AR, AE CRS 3W /N FR XU LC w33k 2 11 i
B-#2 1k ( dopamine B-hydroxylase, DBH ) J& &l 111
L 24 57 AAV-DBH-hM3Dq-EYFP( EYFP 2§
/NERFEiE AAV-DBH-EYFP) , &7 24 5L 5 i 30
min, /N RUIE I TESS CNO (S mg/kg) , J5 64T 37 A 40

il E B R ISR A VK S B, 5 AR N, AT
EYFP 41/NEL, 24F CNO i} hM3Dq 28/ LB 9 B A
FFE  CRS 3W /N B 15 220 (P <0.000 1,1
=14.67) (& 6C) , 1/ R A IAS AT o A 22 4k
(CHrar i i & . P =0.818 5,1 =0. 234 6,; BB L4
P=10.6108, t=0.522 6;38;057k:P= 0.898 9,¢
=0.129 7) (6D -6F) , /Rt fe 3 LC
H NE BEHZE 0T LA f# CRS 3W /NERL I , i
TSR IAREEA TR

3 i

R AP 2 L E SV ARRE 19 B DL I R I & AE , 41
B P I FB B AR X 20 B ) AU AR 245 09 7 3%
T 55 B AN BBURR , S BOMAR AR B 2R Ak o X
APENARET S . SCHERRGE R, 2 S PTm AR
PSRRI 1) M £ 1R 7 ORI 22, nih &7
PEIT AT LA RO Y7 B — B IR AE , (e To Tk R 1
S R BT AR o 3 4R AR AR A5 R
(1) &R AL AT B 5 B — (R IR sl &R Z (B AR 2
255t o IR BRI IT IS e ms T A&
F 22K R B0 200 T 2k R A s 2R A R
ST (HR TCTE G2 A e AR S B | ik S5
P R S TR ) BRU 2 0] BB SIS TR T S R A
Zhou et al'"" KB RIS - PR AR SR
JHE R 1 28 B B S P VR 4 18 2 S B A A A 7
H, MAS 5 BRATARREAT . MR Z T AR5 B



ZHEAKFFIIR  Acta Universitatis Medicinalis Anhui

2024 Sep;59(9) - 1521 -

Merge
B 501 .
40
§ 30
=
Q
+::1 20F
g
[
& 10F
Control CRS 3W

B3 CRS3W A/NR LC X1 c-Fos ziE x 100

A DAPI c-Fos
Control
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Fig.3

c-Fos expression in the LC region of mice in the CRS 3W group x 100

A'; Immunofluorescence staining to detect c-Fos expression in the LC region of mice in control and CRS 3W groups; B: Statistical graph of c-Fos ex-

ok %

pression in the LC region; P <0.001 vs Control group.

DAPI c-Fos

TH Merge

E 4 LCH c-Fos 555 TH Hi{f4RICH NE BEMZTHEAR =200

Fig.4 Co-localisation of c-Fos signals in LC with TH antibody labelled NEergic neurons
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o
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=
s
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5 CRS3W /MR LC H1 NE E#MZTTHE IR (n=22)
Fig.5 Reduced excitability of NEergic neurons in the LC of CRS 3W mice(n =22)

A Schematic diagram of frequency changes of NEergic neurons in mice of control and CRS 3W groups; B: Statistical graph of frequency changes of

NEergic neurons in mice of control and CRS 3W groups; C: Statistical graph of changes in threshold currents of NEergic neurons in mice in control and

CRS 3W groups; * P <0.05 vs Control group

B LSS LC o NE RERN 20 RERS i 4
T8 BB B, X R LC™ 2 SR AR 7
TR . AN, FEIR PR b 2R ] S-55  Jl A 2
BB EE IR ) 50 36 S 7 AR S R, R AR
BURZ M H] 5-F2 (0 e F0 NE f F-EB R, 38075 M D
SRR T [ 5 B BE T A 20 R AT

iR TR AR o Il SR W e 5k
PR RiA% P sl 3 2 B ] R 3 L 110 T 240
oy

SN O

HATHETE A B LC 19 NE BE 28 G A8 I H#OH 5% 19
IS OB 0 0 IS S5 L A S SR AR D
LC™ B M 28 U AE P W 5 vp R 4 B I g
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A B C 04 pyvpp hM3Dq-EYFP
rAAV-DBH-hM3D(Gq)-EYFP
. 03r ok k
2
=
2 02}
g
=
0.1f
rAAV-DBH-hM3D(Gq)-EYFP 0
BL CRS3W CNO
D 400- E 100 - F 200
@ 80 @ L
2 300} z 3 30
5 = 60 <
e £ £ 100f
. 200} = =
= S 40 S
8 £ =
S 100 E E sor
20 1
0 0 0
EYFP hM3Dgq-EYFP EYFP hM3Dq-EYFP EYFP hM3Dq-EYFP

6 WFHEEFHE LC 1 NE BEHZTERE CRS 3W /NEHIHARBER (n=7)

Fig.6 Chemogenetic activation of NEergic neurons in the LC relieves mechanical pain sensitisation in CRS 3W mice(n =7)

A: Schematic representation of chemical genetics modulation of mouse LC-NEergic neurons; B: Schematic illustration of AAV-DBH-hM3Dq-EYFP

virus expression in LC of C57BL/6J mice; Scale bar: 100 wm; C: Up-down test method to detect the mechanical pain threshold of mice;

** P <0.001

vs EYFP group; D: Feeding latency time of two groups of mice in novelty — suppressed feeding test; E: Comparison of immobility time of two groups of

mice in the tail suspension test; F: Comparison of immobility time of two groups of mice in the forced swimming test.

WF5E " LB, LC Py M S 2 (0 3 SR SR B K (the
melanin-concentrating hormone , MCH ) -Receptor 1 #%
PR SNAP-94847 ul L BH T Sz 52 K 1 ) K Joa A |
K CE S MCH A1 LC P 23RS MCH 77 A 78 R B
PERREAT o o 6P 2 SR P20 AT AR RE A Y 14 /N
B, LCYREMIZEICRIA o-Fos 2E 1, HoAL A= #lic
R AR Z , 3R LC 25 P AR R
FENBIRAT R AT R AR S 0 BUR SO
S, LC REAN T TR P b 3 R ARl oAbt (2
PTG LC™ REMN AT, AT LAZE A AR B IR
. AHRADEGE T LC™ BB M 2 T I Pk R K 7T
MRS b9 A% P 5 B0 ik — A0 T S B B L B AR
R B AR B A BRI ST

AN E I IR BIEORAE T , B S
AL 3 3] B g Y R A, A A 3 2 0 SRS R
I A BAAT N R, EHE FIRR s EN
( norepinephrine transporter, NET) J&— Fl £ 75 F #
SN IR bR E 5, T E AR NE L%
ik ] i EERT WS B A 28 0 Y, DA TE D 22 4% 3o i
HFEATRER T o NET 78 U8 75 0 28 386 5T K 7 F i 22
b e Pl AR . NE BB i 25

k24 i BT LC AT NE RELF4ER Ui (19 NET SRy
JENE LCORE 4727 4ESE 24 BE T /0 I B i NE
LIRS 5 1 EAT o oA A= BV R TC ]
EANRIERT, BT B4R, BRI BT M
NE 30, o] 53 HR B A i s . sesh,
LC A S8 35 2 1) T il DX A Ao 22 BR B K P X 9K
S 10 R 4 R B F AR, Gu et al' ™ R AL B
SMUEX AT A T LC R A A 10 R 2 i S
o WP 4B, e 18R s LC-Ri T B J= w2 36
%, G g VA R R TR R B

AHITFER PSSR0 3/ BB, /s B R 22
P 21 RAGYEREE RIS , 1B T R IR B
PR B 1 B o 273 % 2 O LC™ R 22 T Rk
5 LIRS AR B AT 1A RE S A
ABREAT o fELR A X — R A I AL L™
RERN TR AT o TP Rk . FE AN A
(ERUIESTS S-Sz & R L FTIN v o [ AW il 7 DR U2
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Involvement of locus coeruleus in the regulation

of depression-induced chronic pain behavior
Yuan Xi, Liu Yuqing, Meng Qian
(Institute of Clinical Pharmacology, Anhui Medical University, Key Laboratory of Anti-inflammatory

and Immune Medicine of Ministry of Education, Anhui Collaborative Innovation
Center of Anti-inflammatory and Immune Medicine, Hefei 230032)

Abstract Objective To explore whether the locus coeruleus (L.C) mediates the pain in mice with depressive-like
behaviors and underlying mechanisms. Methods Male C57BL/6] mice were randomly divided into two groups, in-
cluding control and chronic restraint stress ( CRS) group. Novelty-suppressed feeding test, tail suspension test and
forced swimming test were used to assess the formation of depressive-like behaviors and the establishment of CRS
model. The mechanical pain threshold of mice was detected by Von Frey brush test. LC neuronal activity was de-
tected by c-Fos immunofluorescence staining. Neuronal excitability in LC was detected using electrophysiology of i-
solated brain slices. The influence on pain and depressive-like behaviors was identified by chemogenetics in LC.

Results  Compared with the Control group, CRS mice displayed significant depressive-like behavior after 3 weeks



- 1524 - M EMKFF/  Acta Universitatis Medicinalis Anhui 2024 Sep;59(9)

1 AG T AR A R G 5 6 B A A I o £T- 4
WL Ahr AAZIT) HE &S
OB E B EAN LB W

(" BBEAKXFGRBEAT RELRLEMBEFTRELLRT, &0 230032;
P RBEMKRFE LRSS, A0 230032)

WE BM BRGNS AR I B AT A T A0 i Ahe ARZR92E5. FiE F 15% 1) DMEM ;5%
TR B ET AR G TS 200 L 200 B ik M7 AL 3531 PO 6 308 A 0 S0 R o 1 B 15 0 2 4t A ( ImageStreamX Mark 1) Kl %%
FIXF R4 Kyn 20 Kyn + CH223191 41%F MH7A " Ahr i A2 7K S, IR I 2 50K 56 L s 79 A0 4G 000 55 A A6 00 2% 1% B9 A 5%
o R S AXBAML, REEsOEE AR R IR A A A M AE A MH7A 404 Kyn 4181 Kyn + CH223191 4] Ahr A%
AESIHEIN (P <0.05) , BiFh S50 7 i A5 0 = LU 25 A OGPk LA, R? 435102 0. 863 8.,0.928 7 10. 901 8, 22 R A7 4 i1 5
(P<0.05), &8 FHE TR IHARMERMERZE R, AR T A M AR S AL B L35 2% (R BT AR 45 SR off J3 s, ol 0 T 52
058 1) L I S B iR 2%

KR IEVEIEEAR  BUR TR A 5 FEXGROCTT R 5 AT AiAE T AN 5 07 T 52 A s A K% AH G 1

hESES R331

TEARER A XELHES 1000 - 1492(2024)09 - 1524 - 05

doi: 10. 19405/j. cnki. issn1000 — 1492.2024. 09. 005

G P& D NFEAR SR NG o 2 ik (BB IR b 5+ ZEE) U thme HE ARG SRR R S R E A YR
TEMRNSA E, FEHTWMREAEN . E
2024 -07 — 15 i FTRIAH EL A P, B R S e o U B G e
A F RN B ARFRE RS (05 2108085 MHB20) s RO B e e (H R 5 SR 2 1 WO R S L S RS B 1
i ORI A0 gt i) RIS A
A R 4 R

5 S A i gEA R 45 B

B, 5, W, O, M O, £, Bemail *\”{‘fﬁﬁfﬁﬁ’jﬂ%ﬁ e ’ﬂlifuﬁ{d?”i’%g‘%m

wwei@ ahmu. edu. cn; éﬁff[‘;&ﬂ% ) J\R—:m‘ux\j‘%;‘élﬂ H@E/‘J %%ﬁ#%ﬁ%’“ﬁ [z]
WMo, ML B B S B 5 M Bomail GIAT DO AT WL, AT AR A0 B T 2 A e 4

yychang@ ahmu. edu. cn IR A0S S0 A . HATE 285 PR A% 0 =X 40

of CRS (CRS3W), and the model was successful; CRS 3W mice showed a significant decrease in mechanical pain
threshold and developed mechanical pain sensitivity. A lot of c-Fos* cells of LC was observed in CRS 3W mice,
90% of them were noradrenergic neurons. Compared with the Control group, the neuronal excitability of noradren-
ergic neurons decreased in LC of CRS 3W mice. Compared with the Control group, chemogenetic activation of the
LC noradrenergic neurons significantly reduced mechanical pain sensitization in CRS 3W mice. Conclusion The
excitability of noradrenergic neurons in LC of CRS 3W mice decreases, and chemogenetic activation of noradrener-
gic neurons in LC can relieve pain sensitization in CRS 3W mice.

Key words locus coeruleus; chemogenetics; chronic pain; chronic restraint stress; electrophysiology in witro;
novelty-suppressed feeding test; forced swimming test
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