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AE B#: R & 4t (Electroacupuncture, EA ) - #1F 7 x4 45 J& &2 # (Posttraumatic stress disorder, PTSD )45 A X R 49 £ JEAF4T 4
% W7 8 vt % S (Prefrorntal cortex,PFC) ¥ fixi /R M 4% % & J& B ¥ (Brain-derived neurotrophic factor, BDNF), & 4~ % Ip
(Interleukin-1beta, IL-18)#= & A~% 6(Interleukin-6,1L-6 ) KT 89 %oy, Foik: 4% 32 RAEME SD K K ZR¥5iE M5, A5 A Sham
44 Sham + EA 28 ESPS #84= ESPS + EA 41, 441 8 X, s+ ESPS 41/= ESPS + EA 20 kK R it 473 7% A 3 ok 2& ¥ & % (Enhanced
single prolonged stress, ESPS )i 840 22, J A ¥ 40 R 422 ESPS, 2% B TR — £ F IR, #4814 %5 24 h, £ K Rk 47 EA T
¥R : Sham + EA #8.4= ESPS + EA 4049 K R4 K% EA #lit(F 4% ,1 mA,2/15 Hz)30 min, 3% £: 1 J&; 5 9N F 4840 TR (L
WIR)HER 30min, 4 1 7, HE—RAE, KAV SRHRTFERWREAXRNTH, LB LRKR, 4 A AE G RPEk
Ao B BE %, 9% % (Enzyme-linked immunosorbent assay, ELISA )#-| &40 X &, PFC ¥ BDNF #9 & i /K -F A& IL-1B = IL-6 89 K F,
ZER:(1)ESPS A FH KR EBAEITAH, EV B P S REHEER LM TSRS, EBRTFHFAEHIES ZIFG N
B ey, ESPS 41k § PFC  BDNF %k T, IL-1B v IL-6 4 K-F I+ & ; (2)EA FHF ATk & K A0 BEAAT A, 15
ESPS £ X &, PFC ¥ BDNF #94&. ik , BeAK IL-6 49K -F , 2f [L-1B 64 va R4t 5 £ %, G5i8:EA T T A E T ESPS 549
KR BJEHGIIT A X THe 5 L3 T PFC + BDNF &k, A& T M BT IL-6 49 K& H %,
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Effect of Early Intervention with Electroacupuncture on Anxiety-like
Behavior and Expression of BDNF, IL-18 and IL-6
in the Prefrontal Cortex of PTSD Rats Model*
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ABSTRACT Objective: To investigate the effect of early intervention with Electroacupuncture (EA) on the anxiety-like behavior of
ESPS-treated rat and the regulation of BDNF, IL-18 and IL-6 in the prefrontal cortex (PFC). Methods: Thirty - two male Sprague -
Dawley rats were randomly divided into Sham, Sham + EA, ESPS and ESPS + EA group after adjusting the environment for 1 week. Rats
in ESPS group and ESPS + EA group were exposed to ESPS, and rats in Sham and Sham + EA groups were placed in the same
experimental environment but did not receive ESPS at the same time. 24 h later, rats in Sham + EA group and ESPS + EA group received
EA treatment (Baihui, 1 mA, 2/15 Hz) and the other two groups received sham stimulation (acupuncture treatment without electricity) for
30 min every day for 1 week. The open field test and elevated-plus maze test were performed 1 week later. Then all rats were sacrificed
and the level of BDNF and the level of IL-18 and IL-6 in PFC were measured by Western blot and ELISA, respectively. Results: (1) The
traveled distance and the percentage of exploration time in central region of open field test and the percentage of exploration time in open
arms of elevated-plus maze test were significantly decreased in ESPS group than that of other groups. The expression of BDNF in PFC
was decreased, while the levels of IL-1@3 and IL-6 were increased in the ESPS group than that of other groups. (2) Early intervention of
EA ameliorated the anxiety-like behavior of rats, elevated the expression of BDNF and reduced the level of IL-6 in PFC of ESPS-treated
rats. However, there was no significant different between ESPS group and ESPS + EA group on the level of IL-183. Conclusions: Early
intervention with EA improved ESPS-induced anxiety-like behavior in rats, which might be related to the increase of BDNF expression
and decrease of the level of IL-6 in PFC.
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455 J5 1N 184 P A5 ( Posttraumatic stress disorder, PTSD) 5
A, P AR O AR, RS0 NS EEE , A Br s
o3 LA B RAET 0 KUY, AR TSR R B, Ik w42
% X7 ( Brain-derived neurotrophic factor, BDNF)7E PTSD ) %k
ek T BT EAE Y, PTSD (3 AR 2N HIZh e 5 1
rft BDNF /KPS IEAROCE . eAh, PTSD YA KB 5 R
P M S SN AT T, A BiFSY 2 I PTSD A 35 1775 H 1 4 g
4% -6(Interleukin-6,1L-6) . A 41 i/~ 2 -1B (Interleukin-1beta,
IL-1B8) TNF-o 7K -4 A,

H %1 (Electroacupuncture, EAVE M E G 4T R B R B3,
BIE B ] R 2 R AR FRC L AT TR A 5E R B EA X
PTSD A — @ e E AN, (& EA FIHT WO A EREAT
S EIFE FR A B I A AL A6 T I o i B2 5 (Prefrorntal
cortex , PFC ) J: 1 7 4 FE L% 28 R I8 35 (1 i [X =2 — 012, A
FE IR PTSD B B i B R B s/, i — Se Yy By 7 AN
58 4 PTG RT3 2ok ELE2INE PRC [ IX kgl PTSD Sk,
PR AR BIF Y LA 3 5 780 ERL YK SE K i 33 (Enhanced single prolonged
stress, ESPS) i AU, W58 EA FLHH T T X 12 45 KBRS JEORE
17071 PFC v BDNF IL-1B 1 IL-6 /K-F-H0540, & EA F 15
TR FHF PTSD MR i AL B SRR

1 pERAN R i%

1.1 s

SCR ) 32 8 SRS A2 A A3 i 9l Sprague-Dawley
(SD)KEL, MR i 220 £ 20 g, fhf [N R ZE 28 HE4 R R
SR Y ORI KBRS 4 R, ¥ 18-23°C,
HAXHIREE 55% - 65%. KB H HIRBCEYIRUK ., L3R E
N BRI ZS B2 B R S W R AR 23 ol S i kv
1.2 Ak

KEUE N PERFE 1 B G 3647 ESPS &4, M5 %t 1 A&
SRRV KB AT T 7 30 min, FE#FRE 1 G, RV 37 M
A0 S AR A ALK R AT R, B AR 8K SR, R AR S ED
TSI 2420 K FRURT AR T 7 J2 BDNF [¢ik, A ELISA £
40 K BURTAN 2 2 TL-1B8 A1 IL-6 197K #4747 AR ag
FEH XTSI 3B H AR
1.3 ESPS # &3

K E PR IARY PTSD shfsi il ESPS il 4 k0%, KR
4 2 h 5, SZEDEEATIRIA PEUK 20 min( /KR 40 cm, K IR 22-
25°C), Zead 15 min FIRE GHIEIET K ), W5 FH £ Bk R
il R B B IR 2K, BRI I RS (24 30 min) , S A2 JiE i <y 2
W(1 mA,4 s, FE] AR 10 s), 2R JEH R B RT BRERR 7 .
1.4 X454

32 HKRBENL 0 4 41 (4340 8 H):Sham 41, Sham +
EA 4] ,ESPS 41,ESPS + EA 4. ESPS 4] fll ESPS + EA 41f) K

FRaEAT ESPS % . 545 55 , Sham ZH A1 ESPS £H i) K KR (fff
FEMAE [ 22 ) 88 45 T BRI (TE R R DAE T 2 (T Rk
L EERELMAE AL ), Sham + EA 241 ESPS + EA 4
B9 BLCITFEME [ 5 ) BA LA 1 mA 58 BE \2/15 Hz B %5 3 )i
e

1.5 B 3%3L56( Open field test, OFT)

PR BIAY L84 (HA% 47 cm x 47 em), 1 min i&
NS, O EREHLIE SR A S N BT S
K H clever sys 43471 2 4843 AT K EFE 10 min (NFEW™ 175 0 X
BB I AR I A 43 Lo
1.6 &2Z2+=5L8%( Elevated-plus maze test, EPMT )

EPMT 3 56 1F A AR - b A 00 O BRI £ I AR AT A0, 2t
1 h Y PREEE NS KR BUE T3 28 T & b ik
] [ E T 10 s @RS e s R BUWATN 5 min, 38T B
5143 M1 2 58 (Top Scan, Clever Sys Inc., USA )irt 5% 31l 1 K B
TETFREE SRS RS R I ) B 43 L o
1.7 B RENTE%R( Western blot )&l

132 S S, R RSk, 78 UK b T ) g R Bl
BH A P e 5, AR A AR SR DR il A R R . 4 ST
il 5 Y%y FUZEFN 10 %) 43 B3, 48 BCA 1 Bl 2 257
45 (Invitrogen; Thermo Fisher Scientifc, Inc ) & 45 [ ligh ), 43
AVKIE FAE 40 pg B, HLTK 90 V/ 15 min, 160 V /90 min )5,
HBEI R A B R — S SRR (100 V /90 min) o 1 ]
W (25 mmol/L TBS ¥, 5 %8 545 , 1 mL/L i35 -20) = ik
P 1h, 2 TBS E% 3 K, BIK 5 min, S50 F —Pi (rabbit
anti - BDNF, 15000, TBST # %, Epitomics ) , & T 4 ‘CH 16 h,
Fifi J5i 52 30 min, PEEEIEA —H0 (PPHifk 1gG, 1: 10000,
Abcam), 7ES IR FIFE 1 h, £ TBS YL 3% 5 min J5 , %N
O, B ZE iz XU R i A g e v 45
AT /T, R Tmage J 8R4I L 25 KB , 7155 1L BDNF
5 HAT LY B-actin F5F IR LUAH
1.8 ELISA #&il

AEFER B B Y 5 — R A A4S Bz Joa il % Elisa &5
# IL-6 IL-1B 19 Elisa 157 & 52 i 30 min J5 , #cid W43 b 4
FRUEFLETRAR , IR 45 40 WL AREAS I AR S fL , FRAERE
s LA IL-6 5§ IL-1B8 f4ifAk 10 pL & Str- HRP 50 L. %%
PEJa B TERA (37 C)lh, SR HVERIREER 4-5 ¥, Rl
T AWK B W (4% 50 pL), EigAL 37 *C i 10 min, &AL 0
A 50 WL R B 7E 450 nom 0 0RO B8 8, AR AT 1 45 () pn e
{218 20 TL6 s TL-1B 0
1.9 SEitZF4hiE

R JH SPSS 19.0 X EHlatb AT GE T2 H7 , 4 A1) He sl FH 5
K25 225001, W0 550808 7 LU ST R AT 7 28 55 PR R 4, W6 2
T3 2255 NIZR ) LSD-t K565, J7 26 A5 WU R JT} Dunnett-t 1655
P<0.05 A2ERAGIH¥E L.

2 &R
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2.1 EEKRBRH—RIFSR

L TR TR A A IR AL TR AL . 2K
BUSIRE I ASIBUK £, B B TE I 2
22 EEKRRYHREERILE

TEW G525 b ESPS 41K BRZEN™ 37 o Xz Bl i i S 4

RINH T4 LXK T Sham 26 (P < 0.001,P = 0.006),Sham +
EA 4] (P<0.001,P=0.002) }% ESPS+EA 4l (P=0.001,P=
0.030). 55 Sham ZH#HH, Sham + EA 20K R iR $8hr 2% 2 L5
THFE 3, 0T ESPS + EA R BAEW 75 h 0 XYz S (P =
0.034)i /b, W 1,

* | FAXRY HHORISFEEBRZ B E 2 LR (v 5)

Table 1 Comparison of the distance of central movement and the time of central movement relative to overall levels values of the rats

in each group( x=+s )

The time of central movement relative to overall

Groups The distance of central movement(mm) levels values(%)
Sham 1895.43 +411.41¢ 17.71 £4.221
Sham + EA 1691.97 + 475.67 ¢ 18.49 +3.23¢
ESPS 762.24 +229.64° 12.51 £3.21°
ESPS + EA 1465.20 + 385.23 *¢ 16.53 +3.28 ¢
F value 13.05 4.59
P value <0.001 0.01

Note: Compared with Sham *P < 0.05, P < 0.01; Compared with ESPS ¢ P<0.05, P <0.01.

23 FEXBRBRTFIRLERILE

FE R 9250 vh  ESPS 41 K BUZE TR 2 3h B B8 K 45 ¥
i) 77 43 He > T Sham 41(P = 0.006, P = 0.001),Sham + EA 41
(P=0.020,P=0.001) & ESPS+EA #1(P=0.012,P=0.003). 5

Sham 20 A ., Sham + EA 41(P=0.612,P=0.720) }z ESPS+EA
H(P=0.755,P=0.557) K FE i iz oh B8 R A5 B8 i [R] 5 4
SR W2,

R2BFEAARFAEEIHERREBHE T AL (x5 )

Table 2 Comparison of the distance traveled and the percentage of time spent in the open arms of the rats in each group(x=s )

Groups The distance traveled in the open arms(mm) The percentage of time spent in the open arms(%)
Sham 2399.15+786.23 ¢ 19.36+6.69 ¢
Sham + EA 2175.19+£1115.33 ¢ 18.35+7.22¢
ESPS 1095.37+ 594.96 ° 8.57+£2.53°
ESPS + EA 2261.63+913.86 ¢ 17.71+4.32¢
F value 3.760 6.556
P value 0.022 0.002

Note: Compared with Sham?® P < 0.05,* P<0.01; Compared with ESPS¢ P<0.05,P<0.01.

2.4 EAKXRATHITE R BDNF RiZMER

K H Western blot #6; il £ 2H K B A &5+ iz 5t BDNF 45 [
HIFRIEAKN. Lh B-actin WOGEENE NS, X420 BDNF(F =
7.521,P=0.001) I BOCEEHITEE R, KR
ESPS 41 BDNF (#3235{% T Sham 41 (P < 0.001),Sham + EA 4
(P=0.001) ESPS+EA 4H(P=0.003), WHE 1,
25 FRAKBBIEM R IL-6 1 IL-18 K FHILLE

7 FH Elisa #6025 20 K BRATAT B o IL-6 A1 IL-108 #y7K
e, R IA R IL-6(F = 5.430,P = 0.005) 2 5% 4 G i
S, IL-18(F =2.101,P=0.123) 27 4t ¢ X . 5 ESPS
ZAAA ., Sham 41(P=0.001), Sham + EA £ (P=0.003) }% ESPS
+EA 41(P=0.009) K i PFC 1 IL-6 [ /K254 G124
X . ESPS 21K BRAGA M B2 5T A IL-18 (97K F & T+ Sham 2
(P =0.033),Sham + EA #1 (P = 0.045) }z ESPS + EA 41 (P =
0.182),

3 3

MR RG], BT PTSD H94~A PFC 9454 F1 )
REAFAESEA, A5 B9 R BT 1 S8 AR B (977 R 0 5
KA PFC DIRERESA X9, S A 09T RIS I A MIPEC,
Vi T A A2 o e 8 1 AL 3 R 6, 41 7T LA PTSD (1)
FISCRER, AN, DFFERIE H 4T B 5 T fole i, P9 A
J B PFC i IEGRA N- 2 A& SR (97K T, T 2 >
TIZAE I, 5345 BF5T K B LI 1 2 RIEN S REI Y PRC &
SR B R Bt 41 AR T4 1 K BRI REA T 20, DA
i, PFC AJ g2 PTSD ARCI B E X 2 —, % PFC Jifgf i
VT RETE EA KR PTSD th B EEAE.

BDNF 5 5 28 T0 141 3 (FL 45 B 26 0 (A7 375 , 43 AL
KL RS bt T BbE ) JF T A DA K AR HE A 4% . PTSD £
K Fl PFC 1 BDNF /KCF R, U 4 S s, 8
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JE TR 1 45 B i 0 S 3 PRC b BDNF 7K i B PR, F
IRTEI R 9T & 81 EA BT (2/15Hz, B 470 e T ES-
PS BRI R PTSD #4728, Bl T KRS BDNF £k, 15
RS AE AL, ASHIFSE LB EA YT ik fin T ESPS #i
RIK FR PFC 1 BDNF (335K, sl 7 K SRR AR T 1 . 2
7~ BT W06 PTSD A SCER HAT AR A, T HaxX —1F
AT RE S H 3% T K& PFC H BDNF (R KF-A K

VEZ 5 FIZE 250 B 6 B PTSD 5 4 i ) W A 5% ,PTSD
AR RE DR th 5 M F A8 P SR RE SR A5 99, IL-6 A
X P22 R DI RE (RLFEINAEE I T E R AER =, TR E A
HERYIAFE 20 PTSD £ 4 103 40 A B8l IL-2 \IL-6 71 IL-8 fif7K
STt P, Sk B H AT 7 E EK AR5t & 8L PTSD () &
IL-6 7Kt 327, 5341, PTSD £ 76 A e A A S 45 s
PRI LT BRSO R B, JF B 1Y IL-6 KF 53
TR BEAR S, Shi Rt sT 2 B PTSD Witk s il i
I IL-18 3. — e Ge 5 2509 UE A AT LAREfIK PTSD 45270
SR TR IL-18 7K, B shd e leRe AT R . AIRTHFST
PR AR P J& (45 5 . PTSD #2354 IfL 375 F il 3% 7 TL-18
HI 7K T a5 0 IR 2 TE B g 22 72, AAfFSY & B PTSD i
K EUR H PRC () IL-6 IL-13 Ay RAH =, HL T T T FRAIR
T PFC H IL-6 f3RIA ¥t IL-1B BYFRIBFEMA K
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Fig. 1 The expression of BDNF in prefrontal cortex of rats in each group
iE:5 Sham 4ALL *P<0.05; 5 ESPS ALk “P<0.05,
Note: *P < 0.05 vs Sham; “P< 0.05 vs ESPS.
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Fig. 2 Comparison of IL-6 and IL-1 levels in prefrontal cortex of each group
¥ :5 Sham #8Ek *P<0.05; 5 ESPS 4Lk *P<0.05,
Note: *P < 0.05 vs Sham; *P < 0.05 vs ESPS.

HE 2, BDNF FIie 58 P20 X 5~ 2 18] 5 3 15 ¢ R vk
HESE . A WFFEE R S0 X N RE B A 50 i) e 1ed K -F
RS AEA J5T PR P 25 B A RO o 22 T S A S A G
1 K B AR S PR R - 23080 04 BDNF 75 A A 128 A SR A
BRI ELATEE TR S, 3300 [ AP A — J0UF Al 2 B
PTSD A7 A U E %S BEOR B LG, DK B2 Jit BDNF (147K -
REAIR, HIL-6 FYZKF-Th s , SARRFRRAR 8, K mirs
o, ISR T BDNF 5 1L-6 17K, & RTEIARAE , £ 18,
3 LE ST A R 10 A el S B e i 2H ARt
BDNF il IL-6 H)/K- A PEARI AL AR . (AT RS A2, A F
5k B L 900 3 S0 AR 30 s 2K IS 8 DA 38T e it A A
TR AR N IL-6 7K F ) BRI 2 #0875 BDNF %
P AR R Bid A A S R B2 A BshR)

b 471 ) e 2o 490 4 IS 22 W75 /9 NF-B/ IL-6 / STAT3 & AR 1Y
WO | MCENS 2075 S0 BDNF ZKF R, M elcste /N L 4
ARRERT AR, LA EBFSE 478 BDNF 5 IL-6 22 [A)f£7EAH L 35 ¢
F AL TR EAE FHALERLE A S G 2, A TRk — AT
25 EPnR AW SRR Y] EA BT HGE 1R AR &
BT, X — R AT RES A T PRC v IL-6 K, $ T
BDNF A AR AP o AR FHHABAGI T B (4
S AL FEmpsE B PCR)RIE— L RIEABIFT IR . [F]R,
KIPFC Hh BDNF Al IL-6 AH EAEIHLEEA FE i — P AF5E
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