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Effects of electroacupuncture on the behavior and c-fos of habenular nucleus in the depressive-like

rats with WKY model
CHEN Ze-gin', DONG Bo', HUANG Li', HAN Xu-ke', LI Wei’, XU Shi-fen'

1. Department of Acupuncture, Municipal Hospital of Traditional Chinese Medicine Affiliated to Shanghai University of
Traditional Chinese Medicine ,Shanghat 200071 ; 2. Xinjiang Medical University, Urumqi, 830011

Abstract : Objective To observe the effects of electroacupuncture(EA) on depressive-like behavior and c-fos protein expression of habenular nucleus in the WKY
rat model. Methods 24 male WKY rats were randomly divided into the EA, sham and model groups,8 in each group. 8 Wistar male rats were set as normal
group. The behaviors were evaluated by open field test, sucrose preference test and force swimming test, the expression of c-fos was detected by
immunofluorescence. Results Compared with the control group , the behaviors of open field test and Sucrose preference test in model group decreased
significantly (P <0.05) ,and the immobile time of force swimming test and c-fos expression of habenular nucleus increased significantly (P <0.05). Compared
with sham group , the behaviors of open field test and Sucrose preference test in EA group increased significantly (P <0.05) ,and the immobile time of force
swimming test and c-fos expression of habenular nucleus decreased significantly (P <0.05). Conclusion Electroacupuncture cauld improve the depressive- like

behaviors of WKY rats and decrease the expression of c-fos protein in habenular nucleus. It may be one of the mechanisms of electroacupuncture on depression.
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1 #MBE5ER=E
1.1 A4t
1.1.1 4y 4 J& & Wistar f1 Wistar Kyoto ( WKY )
SPF ZEPE IR, W4 b o 4 A1) A2 52 50 sh W HoR A R
2] A A IESR 5 : SCXK (52) 2012-0001, 4] % T
HETRIT S R 2 Wi A 55 e sl vt o
112 i 5K TERE (5% RERE KA W - 8 e b
100 g W TZEMKY  EARE 2 L), £ Sigma 23w 5 7
St (H45:2355843910) , TRII T S iR A AL e B A PR
N 4% Z2 R EE (L5 :30525-89-4) , FIG LR EYY
ar A PR 7] s —H1 (1 250, #t 5 : NB600-1428 ) , 3 [+
Novus 2% w5 %¢ )t = $i, 488-11 F i /h W/ (it 5
GB25301) , A=y ; — W 2R, [ 245 48 T4k 2 o 550 A R
ONE) 47, 6- K - 2-9K B 5| Wk (47, 6-diamidino- 2-
phenylindole , #1t*5-: G1012) , 23 AW s Lo K & v
A= :G1401) , A AED)
113 8 WEHARITIL(Ge805_1A) , FigAEIHBE
PR s Wi SC B0 A6 A0 W UK SE 50 R4, HIgFE AL
FERHEA PR A AL (IB-P5 ), iR R A
PR W] 5 BB 9O0 B U AR R 4t (Nikon Eclipse Ti-
SR/ Nikon DS-U3) , HASJE HEAA ] o
1.2 4a5F 24 H WKY KRBV A T
H(EA) st 2H (sham EA) FIEEAIZ] (model ) ; Wistar
KEL8 KR IEH 4 (normal ) o FiCSEHI IR A BT
TE A BB AT AT T B, AR WKY K
L8 H & PR TR — ] . S RRCSL R s R AL B
T ) MUK BUA 25 VBN OB YT XA, B AR T A
LI I B T i B A 22 0F g 58T 0. 25 mm X
25 mm — RPN ZE b, B A B E . 7B G
BT 3 NEARLA 1 em B/NML, 5 2L AHE R 2=
Fram s Ho—AL, J3 A /N s S AL TRITI,
BRBETERE B, 20 AE 2 (EpEE X2 5 mm,
DI NA TR B, A [ B R 5. ¥R oS
L R)3Z A Y B e AR K BUS SR HTHETN, 45 T i 2Lk
R Ay 2 Hez HOAL , PR 3t R B AR 8 K B )T 52 1 00 I 8
RIS H0 4 BLER ) - HANUR Y B2, AL 0. 1 mA FFIRIRIK
BTN, B UG YT 15 min, 223 Ji, 3Ry b fi v, 3
SRR B 2O R A, inA Bk & O, il
BT & BB R REE 1. Jioh, R AL
PRBER 22 5, B O P o Bl A o R R R
B2 : WKY KB 8 H, il i PEMEFE — . SRS
FEAH [FIAE AT B R S5 5T R AT AR B A 25

BN AR ORI AL, DLE S AR R SR B RIR00 ) | B
RET G FEAIE  HA A, BRI [E] 5367 I A 3
[F] FL 12
1.3 ARG &
1.3.1 ¥ AR & 52 % (sucrose preference test, SPT)
HUET I 21 RS o 2 K, Y 2k R Bl R & B ROK
A~ 24 h, BEHCE 2 ADAOR, Hort 1 5% i
BEZK 150 ml, 53— A2tk 150 ml, Bl 24 h, 2525k
Ko TR SEH W, 45T R B 5% HEKE K F 4l K &
150 ml, 12 h J5 WK 007 8 #1745, 24 h 543 5]
g HOR B RN A K A T FE 1, [8] I S K A 4 11
Grtbe AR [ORK IR &) 7 (KR +
(&K ] x100%
1.3.2 B3 JF 3k 5L % (force swimming test, FST) SPT
DR o2 K, R AT FST FFIK . 55 38 3l DK 52 5026 8
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PR AT 15 min T, 45 R 5 T 4k20 55, 24 h
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AHAE 80 em X80 cm x40 em, PO JE| K JRE TR ) Ay B A1)
IETTIE AR o AR ETZA) 70 16 em X 16 em S5 IR
JiHs 25 Ao SRR BUE T S50 A A8 IS 1Y H A%, TR SRR
B 7K -3z Bl ) [A] R B | b e dz gl i J] A i B e i
B BB PIRTIBCES sh BREE R AR BE T 1) o WA TOUAR
FBRIC I 5 min Y BT Bl I 5o % B v I A7 20
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PR, TR1 5 ] 75 % TSRS 454X S0 S0 4 , ik i — 2
KEIT st BT AR X T — HR BRAT A I i A
S
1.3.4 cfos Rk TR IR AT, OFT W 505 4
TIRHEATEUR , BRI M, 28 200 FE VR K 0. 9% NaCl
IR BRI AL 5, 4% 2 58 F S O 61 5 , BB
JEA AR, BT R (6 wm) o SR S 90 7 12
(immunofluorescence ) Kl A L2842 c-fos B 22355
BHARBAEIT .

A F i 2k . 2 115 min, ~H 11



.83 -

i EZG 2 2016 A5 50 #4558 1 SH. J. TCM Aug.,2016;Vol. 50 No. 8

15 min, JG/K LFE 15 min, TG/K L8 115 min, 85% 7 4
5 min,5% P5E 5 min, ZZ K YE. QBUEBE . 8 THr
BIRGUSEMEE Gl (pH 6.0) tPEAE . vk 8 min, £
k8 min FE KK 7 min, ¥HIJ5E T PBS(pH 7. 4)
SR EhE % 5 min X3 YK, GBSA 3] % 3% BSA
FiRE A 30 ming @DfiI—HREN 4 CHEF LK.
GIn=ht, Rk 5 min X3 W, H N PrREE R
J%E 50 min, @DAPI & YA, RahPiik 5 min X3
o T DAPT YL i b 5 iR F 10 min, D . 5%
BPEY 5 min X3 WHBLHECHEKE R lE . @
O U] BB B 98O0 B s T AR I R AR R
(ZEIMM AP 330 ~380 nm, K G K 420 nm; FITC
G R P 465 ~495 nm, & T K 515 ~555 nm) ,
DAPI Y& R AN AE SN & il €6, e-fos FH
PELEE WA N DOE R AR C S, 78 BB Fid sk
PEFRIBAEL, B R KRR E 5 P A, B0 ik i
3 ALET A58

1.4 st 5k RHAISPSS 21.0 GEit#f4or b ik 3t
Bl THRTERLL x s FoR, ZALE ELHECR LR R
75 22 53 Ht ( One-Way ANOVA) , 22 2 [8) Wi 4 LA H] LSD
2, PRI LR ] /e Jridi. PR B Giitai R LL P
<0.05 HZEFAGIFE L,

2 #R

2.1 AR EAEREF G Y A S REA
PO, BERK S0 e BTk, ZRA SR E X
(P<0.05); HME TIEWH, ERARIT¥FEX
(P <0.05), BIRUL] AREHEH S5 IE 3 24 U A REWE K B 4F
P S b, 22 5 A e A (P <0.01), 2R
WKY SUREH K B 47 FOAR T IE 3 R B, 3R B %k
2K B AT T O AR Y A B R R R A E AR I
x1,

2.2 MRARAHKLERGYn A SR
PO, 98 I DK A AN Sl ) B A i/ 22 S Ay G4
(P <0.05)  BEEIZH 55 1E 20 LR AS Sl fa] e 2% 4
R, A REFGRIT AP <0.01) . WKY KR7E

R3 BURRLEY P FRFHEREFLE(n =8 ,x *5)

SERIE EVK TR AN Sl ) G, 6 I SR AR RO BRAIG, FLA
ARAEARAE I i $&7% WKY K ERAMARAEIR 1 i, 28 i B
RIT A, AT WKY K BRUR 38 ik A Sl ), 33 n
SKAERK, BB MARAE IR . WL 2,

Rl ZHKKA 24 h BEHEREFILAGILER (v £5,% )

415 n MK E (%)
IEH 8 85.5 3.5

FREALEH 8 79.7 £3.27%
IR 8 82.3 +8.3%
R4 8 78.6 £6.3 "™

T SR AL, = P <0.05; 5IEHA LA, # P <0.05,## P <0.01

T2 ZAKIARHEALE (2 £s,5)

215 n NS (s)
IEH 8 46.6 £4.6
FORIZH 8 197.5 +18.1%
R 8 81.447.5
fi gt 20 8 141.5 +13.2"

VE HUTALEE, P <0.05, 5 IERA1HLE, #4 P <0.05

2.3 WANEZAXAY G ERITAGH R Y
EHRETLH HC A, 7K -3 Bl e sk [a] A0 BB B K v g iE B)
i () RN B AR A3 0, 22008 Geit2E L (P <0.05) , &
BRI 5IEH H S B I BUE R N, Z R A ST
BX(P<0.05), THXRHEPHETAR THREH
(P <0.05) AN /DFIEH A, WA G %225
(P <0.05), Fm WKY KBk -2 2hBE 85 fet ) &
FHIRECD> TR K, 2 EMAR IR R 7 ar AL F
MR ZFEHIR YT Ja , AL 0 K BRI Zh BE 5 | I R A
PREZEAR, MG LHERAS . ILER 3,

2.4 KA LAP c-fos AN Hs WETHSRETAH
FoAs, % c-fos PR IR AN EBH s> (P <0.05)
BRI 5 IEH AR c-fos FHPERIBFIE (P <0.01)
P& c-fos 76 WKY KRR A% ik i, Ui W 4 4% 19 1%
PR R, JLHVARAER BB 2 o i H AT s> WKY KRR
ZEZ NI c-fos FRIRAT, BEAREEAZ TG Pk , B A AE
Ko WE K4,

2157 K2 8 B BE B (em) K2 Zly TR (s) eIz Z) AR (cm) Hh iz B A (s) L RE(K)
E#H 1589 +146 88.3 +3.7 442 +93 41 +7 53 +13
T2 1136 £96™ 69.3 +8.1% 196 +37% 39 +47 47 +6%
L2 1475 +121 81.3 4.1 355 +74 37 +6 50 +11
ekt 1213 £83* 73.7 £6.2* 217 £81°* 27 £3* 33 4+9*

SIS, « P <0.05; 5 IEH 4L L4, # P <0.05 ,## P <0.01
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c-fos DAPI
DAPI Merge ;
DAPI

Merge

T B TSk BT AR SR 60 1 B PR 5 R -fos BYBHME SR, Wi 60 M AN A% . B BT 40 i e 4 fRAR4L .
WYL AN 5 4 5 i A2 A5 R B c-fos BYBHTE 5  BAANIEAZ R IX I c-fos 5 40 AZ Bl 45 1]
Bl1 REKRKRALAEF c-fos 89 RIX(FmERLEE, X200)

T4 BUAKRBHEF cfos BHRAHKEFTHILE (v L5,
™)

ZH 5 n c-fos

EHA 8 38.9 £11.6

AT 8 62.3 £14.9%

R 8 36.8 £19.8

R%EF4L 8 65.6 £19.0*
SR, « P <0.05; 5IERA LI, ## P <0.01
3 it

H RS2 IA N IARAE 8 A AN G R E
T BE T, o O A, 550 I 55 22 A4 JOE I A
Koo “TFBFENG , B BCE KT IR R AR B b 5
JEEAAAR IR AR A A U, DA Bk g o . B kS
il B4 5% 2R B AN T 00 AR IRAE A3 BB A4
A2 BN TR =HE R &2 2, 00 T 3k
T, A BRI 25 THEFH 22, 02 750 2 15 4
Ao CEF R ™ F0 bl , Uil 55, o Al

KIGORDEIR” o BN E Ry 2 Ah a5 o], B DK TE Hi T
S S i RN b S U A WA = LR )
SRR TN S YT AL, i H T RL b 24 XA
PR E . A PRI I =R
FEAMARAE , A DGR TR TG R E T, i Al LA 280035 1k
N G2 3% 2 RGERERLARER "

WKY ISR 7 BB UL 1 00 A A1k S8 3 A A0 i
WRAEAR )2 R T HLARI R Ao o A S v
WKY R AE TR , 55 IEH R SPT OFT
FST rp i Sl A st 1y m] A B 0 R R AR L PR sl % |
SRA RN 58 S5 8 A, IR T2 B AT R ASE Y Al 2
PERIARE . AR SIS B, A 1wl S A0S
RERAT AR, SR SRR 7K B, DD KRR
iR 3 Pk PR AN B TR S B S 5 e 3 2l
SRR I] , 22 77 1 o R B AR AT e R B AT
VR AT S L B IA ST IIAE A ROCR , HLBURY
MBI R G A T NN BRI R 22, 9 LR fe fit 1
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B0 Fe e 058 5N 5 SR T R A A RR I B
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VTA) B 2050 . c-fos H—FhEIRLEER, 2 5K
i P 22 Fh i ST RE 1) A% S AR 45, HERIK W) c-fos 4R
FIRCL A Bl 28 D0 I T R b 25, 2 B T A BARL ) G )
REWE M LARIC . HLA T PR 2% 9 c-fos B
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