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Abstract

Objective: This study aimed to investigate the behavioral effects of early intervention with kid-
ney-strengthening and du meridian regulation electroacupuncture on male rats with PTSD. An
improved single prolonged stress combined with foot shock (SPS&S) was used to establish the
PTSD animal model in male rats. Behavioral tests including open field test, Morris water maze, and
foot shock box were employed to assess changes in learning and memory, anxiety, fear, and spon-
taneous activity in rats. The therapeutic effects of kidney-strengthening and du meridian regula-
tion electroacupuncture on PTSD rats were explored to provide theoretical basis for acupuncture
treatment of PTSD. Methods: Thirty male SD rats were randomly divided into 3 groups (n = 10 per
group) and subjected to SPS and SPS&S methods. Behavioral assessments were conducted using
open field test (OF), elevated plus maze (EPM), and conditioned fear response test (CS+). Fifty
male SD rats were then randomly divided into model group, Western medicine treatment group,
electroacupuncture treatment group, blank acupuncture group, and blank control group. Except
for the blank acupuncture group and blank control group, all animals underwent the same SPS&S
stress for modeling. After modeling, the model group and blank control group received the same
fixation as the electroacupuncture treatment group and blank acupuncture group but without
acupuncture treatment. The electroacupuncture treatment group and blank acupuncture group
received 14 days of acupuncture treatment. Behavioral tests including OF, EPM, CS+, and Morris
water maze (MWM) were conducted after 14 days. Results: There were significant differences be-
tween the electroacupuncture treatment group and the model group in the OF test, EPM test, MPM
test, and intrusive memory test after treatment (P < 0.01 or P < 0.05), and there was no significant
difference in most scores compared to the western medicine treatment group (P > 0.05). In the in-
trusive memory test, the electroacupuncture treatment group had a trend of decreased vigilance
and fear levels compared to the western medicine treatment group, but this was not statistically
significant (P > 0.05). There was no significant difference between the blank acupuncture group
and the blank control group in the four behavioral tests (P > 0.05). Conclusion: The electroacu-
puncture treatment of the Gu Shen Tong Duo Shen method can improve the anxiety and fear beha-
viors of female rats with PTSD and enhance learning and memory abilities, with an effect compa-
rable to paroxetine.
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HARTE”  CERFHRESE” . CMBRIE” DLRL CHREHEDT T SERHER GO R AR R R A T B
LA 007 808 9 M S DU KIMAAE AR PR S, L R BLRR R RR R e v M3 e IR, A R
R AR BN FEAARIE R RAE S R S RACEIREE (1] Horp 1/3 B el 4 B W& & [2], A
ZEA AN, KK PTSD nf S8dMAR. £, EZ A0, 7B 7 AR o0 2R
FRERAEVE TAEFR & . WMATWR AR £3RE “5.12” 5 PTSD WA %4) 85% [3]; ik “8.8”
Ve AR FRO 2 PTSD Ay 70.2% [4]: T W 1 X = J5 A %8k 60% [5]. 44 PTSD 7£
S 1)~ 35 SRR R 1A 8% [6], MIAEMKAI | B & v« FHd o S5 b PTSD 45 B % 38 2B =i 35 (7]
AR BEAE B N A — RPNE W MRS E K AR H MBS ALK, PTSD (1A 241
SR FAHEA, BSO8R R4 N ISE R N 8]

H AT HZ B 19697 FBOL L BURIR, R EFEZWRIT MO, 3 2 1 T 2 mmasT,
PATIB: PTSD MR A N, W WA HIERL . PUmAsZy LR JE BRI ks i 2455, (HKHARH 5 8
B, 15 24 5 5y BT 45 5 E RN S BB 2 » RIS A 0 3 6 B AFAEAS [RIRE BE O R A2 T 39T PTSD
25 5-F2 i PR AR N I 77 (SSRIS) 2 (1 SRR I 27 VG VT 97 RO 22 A e ey, R H AT ¥6 PTSD 4
N I Z5P[9]. (HKIARAH LR N PR A RS, BB RGSEERA R, SEEHE. K
IR, AR, k&, Bl BIKA, WANEE IR (ARG E. AT ) (SRAUE ). Mo
PR 3 R AT A AL O B 3 A B S O BT, R A AR, 2k
T3 R BRI SR A v, RS A, 1T LA R iy 0 5 B 4 BELAS & N FR [10], BRI 3 AR 7 PTSD
1 EZ T

AR, A& Ge R 2 AER YT RS B 7 TH R T R AR 5, B RITIEAMU AT LA B3 R,
IERETRAMSIAZG IR TT AN R R SRR, TR R RIER, O iz #SH F PTSD 67 4 [11], o
FERM S BONHFERE, £ R TF-H PTSD S/t RUFHIATT SR [12], JLHAESE B AR TR 2112
REMR RS, J7 B 2 T4 3Ry T 2P SRR S PEYT[13]. 15 H A JEH R B 1E PTSD BIRUSALEIAF
FARTER D, 2R PIRNRN, DUHAIEIR S R AR E (AR YR . AR 3 LA 70 (8] 5 i B Rk
FLEF LT PTSD MEME K AT N IR . 800 22 Rk HEVR YT PTSD MIRTA7 7

2. SCISEN

SEIG ] 50 H{gE 4~6 JE RS Sprague-Dawley (SD) KRR, ii5im 2, {AH 220+209, HEvE, HERIT
W R 25 K22 O3 fE, VFRTHIE'S A SCXK f2 2008004 KB 10 R E T —%, &A%
TV s E, B EPOKREREEY . HIRAE N DR, DA S R R . S8 AT ™
¥ 12/12 /NEPedE T A], EEE RN 23°C £2°C. BHEE KR 3 min, ENHEE 1. SLIR s
AN A B AR 10 57 B VR R 24 K5 00 T FH SR B8 sh T T it AL € o

3. MR EA*%

EABRREF R EF @R M T H i A TR =)

Jeit KWD-808 ikt 7 iy A (i M it F 7 B s A PR 24 1)
UK T (FR FHE 28 B3 A BR 24 7))

W™ 3746 (4 = A i)

AR E (R = A )

KR E (LB IE TR B R A IR A7)

AT P T A (% 5 )

HRAE 1BM HEL I ([ TR R AR SR 1)
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KB A (A= )
HRIERIAZ PUIT (LA 25Mh A A BR 22 7])
CBECOR AL LA A PR 7])

3.1 HMARFMAE

50 W SD KEFENL 9 5 H: BAAH ., PHZRyT4l. mEraITa. FEM A, TaXRA, &4
10 Ko (1) B, U4 PROAALE, AFHETI (2) PR dl, shen PR AR ja i H BT 4R
BTHYMB I, %S 14d; (3) HANARITH, WL TS K H I IRSS T AT, &
Z:14d; (4) ZAFRLL, A FHRALE, (X8 THRETIL E8: 14d; (5) ZEAXELA, LRz
B PRAREE, AL T HEN T &R IR — ) JE B A R 2 0 R A 3 P 2 B Sz A [ Y
SPS&S MR . F/ R EE, SRR, X IRA AT 5 AR T AL 2 EAT R AL R 1 E
HAZG FAHRIGTT .

M2 PEYT (1 FH 2457008 10 mglkg, BFN 5 milkg, ¥ T-Z80KH, ZE0/K I B 2808 5 mi/kg.

3.2. SPS&S tE A&

SR FH et 1 B — FE K A S 2 S HE 5 B (SPS &SR Y il K B PTSD SRIa st . BEARDIRIT .
o R RGBT IEL TR ARG © R4 2 /N, @ 5 ifik 20 40 8h (B FEEL S 45 cm, E4% 20 cm,
B3 213, Kl 25°C)s @ KE 20 43P, F ABERRIE S KRR, T ERARF L BRI, @ 2
S %o A2 R it AAS ] K 38E B ) (48 V, 10's). SPS MR, VA ST = ANESEH, A5 i R R R .
ERERER KRN F RS rEEEE— RN TR
3.3. &%

WENTTEE: BEKGREUBH K “ B2 524NN CRME” . BEMEIUBEZ R “EaT 5 <&
7 (). FRRITE: SRR L SPREEREATER, CER” CRME SCPR, L07h “HEET . &
=7 XER . BE VR SRRDE s E e TERIERES L, SR (SLIER ) FIshY L B RE E AL,
CHST PRI CORME” BRI, Bar “E=E” SCER. H 0.30 mm x 25 mm ZE3FEFERE 0.5 <F, 4
W HAETAY, BREFPRESE 20 0%k, 1R 1R, Bk 20 %h, JL4EFH 14 K.

3.4. BHtAE

IR Sh Y E 2 TAH R G b, SIBZEA T (SRR ) [141Msh R i Ehr, “H
227 PRI “ORME” R, A 0.30 mm x 25 mm ZEFEFEHAE 0.5 <F(15 mm), KHMERERLARIEMNR, ok
T o EERNTE AT, SR (A2 50 Hz), 58 % LS mMEish N e, 18 1k, &K 20 min,
HeEH5 14 ds

4. FTHEVEN

B LI SRR ARG 14 d, 73BT DU AT 955
41 HHSEHR(OF)

OGS BALIRE SRR ERTR . RV K R B R Bh g
42, BRTFRERMEPV)

BENTTIBUE 101 23 BOMAETT T80 15 B I TR0 1 70 B PP KRR AR R KT
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4.3. Morris 7K 5 S8 (MWM)
THE R B 2 8] 2 2 AE A2 BE T
4.3.1. EHIARITIRIE(Place Navigation Test)
TR B KR 5 2 2] HACAZHIRIBE JT . iE 3R R FH4R-F SR BI(EL) .
4.3.2. ZR[E#RZE LG (Spatial Probe Test)

K R 2 T4 6 5 0 6 2 A Bl 2R RE R 7, e 3 60 s WTEF & SBR[ vk R
25 5 6 3 10 4> b (Distance Percentage, DP).

4.4, BNMICIZEPE AR IR R BISCH (CS+)

VAN S iR e i K, SRS BRI R FE K o

ENTATIE . A NIRRT, I 3 min B AT A BRI E A EL = BT A LR
(RN e
5. Gt o

SEUS TS % A B0E LI £ FruEZE(X £ SD)#oR, F SPSS25.0 it #fthgiit R4kt b, &4
FEARYI R B R o i AT 2 A L. P<0.05 RBnZEREE, P<0.0l BnEpkin s

6. &R
6.1. BT HM (Open Field Test, OF)

% L AT CAE Y, RS K R K 5 402 3 SO 2B B 38 h B B2 3 0 (P < 0.01), 1816 UK
TIF(P < 0.05); FEEFRT AR 2552 = PTSD K SUK-F 28 Bt R 3 B2 3 k3P < 0.01), JEHIEHIE
FIRBRUE AR Z R T 259R 74P < 0.05), EEIZFIKES = AT IRA KR IELZFP >0.05); 7
25T AR = PTSD KK g3k B SR LB 7% 7 W35 (P < 0.05), HEHIZF)ZEF AR
(P > 0.05). 7% BT AAT F0 IRZH VR AT 22 5 (P > 0.05) . R RFECE KR IIR AT Ju 2 FEBE AR
IS5 i v 7 T LT O T B PR YT [15].

Table 1. Detection of open field behavior of rats after treatment
1 AT EARRE 5T AR

KTz sk T BB SR B HHAE K

T ZH 29.50 + 24,51 4.00 +3.22" 1.33£2.16" 1.00 + 1.55

PaZGIRIT A 51.00 + 14.42" 467 +5.13" 0.83 + 0.75" 1.50 + 1.22
BRI A 71.67 +13.92% 12.50 + 2.43"* 1.83+1.60™* 0.17 +0.41"

7 AR 91.67 +18.07 15.33 + 8.59 3.83+1.17 1.83+1.60

2 I R 88.17 £ 29.73 13.83 £2.48 3.17 £1.60 1.50 + 1.87

I 5EANBARE ZREEP<0.05); “ERREEP<0.01); SHAMLIE. "EREFEEP <0.05), PEFH
BEHP <0.01); *5UZGIGTT 4 R 3% % 7 (P < 0.05).

6.2. BEEEEITHEM (Elevated plus Maze Test, EPM)
W 2. 3% 3 FR: 6 EPM KA, 097, TR R N TFRE B st i B 4 L (OA
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PEZ57R7 4 OA entries %125 = T SPS&S WAL, PG T AL(FRANIAT 4L, HEAIpa2Y) 2 1A, =5 A4
A7 o R 2H 2 [A] 1 22 5 T 535 1 (P > 0.05)

T 2H KSR P 50 B I 1] o SR P {5 B I A L (OA time %) 2 [AIAF7E B 35 22 5%, BER4L) OA
time %%l 1K T2 0 AR AT RIZH (P < 0.05); HIEHRYT4H L FE2457R 97 2H OA time %% 3% = T~ SPS&S
B2 (P < 0.01); 7= BT 2 A0 25 11 0 HE 4L 4 2 [ 1) 22 57 TG & 3 P (P > 0.05).

Peom: AT EGE K RBVRFAT . AR DU R R AR AR RS . AT X R BRI R R AR LR
MIECEIEH, A S vuyTs M —Enas, B .

entries %) [A] 45 i % % 57, SPS&S ML ] OA entries%. i K T2 FIG BRZL(P < 0.01); 1 B EHVATT 4.

Table 2. The number and time of cross labyrinth arm entry in rats after treatment
F* 2. BTTEARTFREHBERBSHTIE

RO U AR REE ) TFE A R TREI(S) THRE HE N B
HLAYH 11.75+3.8" 153.8 +40.1™ 17.9+46" 2.8+0.97
PaZRITH 13.63£3.7 171.8 + 50.3 34.3 + 124" 47+20"
HLEHRIT A 18.6 +4.9" 189.8 + 25.7* 34.8+7.4% 7.0+ 1.7%
A E BRI 20.8+25 196.2 +18.2 36.1+6.0 71+21
ZFE R 18.6 £ 4.9 189.8 + 25.7 34.8+7.4 7017

W 5FEANBAHLE ZREEP <0.05); "TEFRIEEEP<0.01); SEMALK ZEREEP<0.05), #ERRE
#(P <0.01).

Table 3. The percentage of times and time that rats entered open arm after treatment
3. BT RARREAERMSHEF S

TEREHE N R OB b TR DAY R RN TAD VR A 45 RN I G

(OA entries %) (OA time %)

A 2272 £3.717 12.33+1.28"
[z NP gl 40.22 + 2.96" 16.67 + 2.01*
HEHRIT A 46.86 + 2.34% 16.16 + 1.85"
2 A A 46.86 +2.24 18.59 + 1.61
Esd =P agiGEEl 4763 +3.28 21.86 +2.77

W 5FEANBAHLE ZREFEP<0.05); "EFREEP<0.01); SHEMALLE. *ZEREFEP<0.05), #ERR
BZ(P <0.01).

6.3. ZKEEITHKM(Morris Water Maze, MWM)

6.3.1. EMMITERMKER

e 4 fis, SATREAREL, BORLAR R I TR SR HL BT IR B R ALK (P < 0.01), RHIK
BRI A2 280, EALRE T2, LR T FRF e 2 28 T8 H thiiF T . SXTRALE, miasrd
KRF PGB RWEK, EXS2E (P > 0.05); SHEAMLLE, W% 2 FFEM R H KRS
AR IR H g0, A0 2 55 (P < 0.05)3ibk 2 % 2 7 (P < 0.01), HEMERITAREEEER, Ak
2 AN 2 (0 R4 B 22 (P > 0.05).

R ROEUE AHRIT R R RNAIZ . e AL Re I3 Bt m, 52T A Y.
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Table 4. Average training latency of water maze in experimental rats after treatment (s)
= 4. BT EER KRR EEEIINEBREAS)

I 1 Yk 2 Y2k 3 W&k 4 W4 5
TR ZH 76.67 + 4.47" 70.13 +2.88" 68.93 +2.34™ 67.47 +2.33" 61.67 +3.72"
FEZGIRIT A 56.53 + 4.64 46.27 + 4.65™ 35.93 £ 2.81" 34.33 £ 5.45" 14.33 + 4.05"
HEHRITH 61.93 +3.83 52.07 + 6.01" 37.00 £ 5.01% 29.40 + 3.56™ 15.80 + 4.38"
2 4L 61.00 + 5.68 53.80 + 4.96" 37.80 + 6.06" 28.47 + 2.39% 15.60 + 4.60"
23 % B4 61.20 £2.70 53.73 £ 4.33 39.27 £3.79 29.80 + 3.65 14.60 + 4.47
T HEARANE EREEP<0.05); TERMEEP<0.01); SEAMLE EREEP <0.05), FEFKE

#(P<0.01).

6.3.2. WEIREFLWLER

Wz 5 fiow, BATMSERE R BB K R 2 B0E KR 5 A RERTE H 180, 15 HAs R IR 3
) BT 7 HL 3 Bl ) 1 BL K T 25 U RHIR (P < 0.05); 767 & % PR a5 45 (BB 4 K RS R
B 11 27 R R A L35 B kb, 22 53 35 (P < 0.05);  PHYAYT 4 SRR AL AE B AR % BRIE shif (8] B 43 EL A
BRI RIS A 5% 25 (P < 0.05), HFIITHZMERAREP >0.05), T2 (IR,
2 BT A AN 23 T BRI 22 (P > 0.05).

PR N T4 5 SPS&S ALK B AIC IR BURI PR hRE, 5% vE T 1E F AR 4.

Table 5. The number of target quadrant crossings and the percentage of platform quadrant residence time of rats after treatment
5. AT EARLRIRFMRBAFERIRITERIEE S

M2 PaZIRIT 4 HAHIRIT 4 =g 7 RE 2
I 508 452 B BN A EE 451 (%) 20.29 + 2,06 28.29 + 1.48* 28.03 +1.52* 28.59 + 1.46" 28.83+1.31
F R 4.40 +1.34™ 7.40 + 1.14" 8.00 + 1.58" 8.60 + 1.14" 8.60 +0.89

E: HEANBANE EREEP<0.05); TERWEFEEP<0.01); SHEAAE: "EREEEP <0.05), FERH

(P <0.01).

6.4. BIAMICIZ B4 M BN &4 1R /i B SL46 (Condition Fears Response, CS+)

4z 6 fos, XESTHEGMEN, B4R RAEEILN AR IR 2R, B KR Y28 B
HRZ R BB SZAT RPN TG (P < 0.01), SRIMAIHLE:, WstiaTH. WRT AN AMEEEZRP <
0.01). A AHAIESLAT AT E) T 70 b, B A K SR ARESZAT Ty Rr SR K IR ) 17 7 PEAE & A 1] e K 2% xR AL
LR (P < 0.01), P¥h YT 2 S R 4 b A A T I 8] B 73 U B R B (P < 0.01), VAT 41 BJE4E it 22 i 3,
BRI B2 AUE L BRIP4 A X IR ALBOE 22 5#(P > 0.05).

Table 6. Time and percentage of stupor in rats after treatment

6. iATRAREIZMNERESEE

BERIZH PR T 40 BT A M EEp L) 73 [0 B2
LI [R(S) 137.2 +30.86" 63.7 + 12.27" 495 + 16.22" 17.6+3.8 20.13+1.52
fEALAT AR [H] . . .
75.03 +18.5 35.38 +12.35 27.05 +15.6 4224273 9.07 +1.56
H 73 (%)
e HEAMBHNE ZEREEP<0.05); TEFWEEP<0.01); SEMANE: *EREEEP<0.05), FERHK
HE(P <0.01).
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7. &g

1) HEFFTLAGE PTSD KR AESIEE . Bk, RYR. I8, B2 R, Rm%olidizae

2) HIEPXTKRBESIEE . SRk BRI SGEIER, AP T — & 1%, HXg %
B FESGERRIRITAT A IF AR BRI PR B 5 14 77 T H B T A 2 6T
8. ¥tig

ZHENH PTSD B RS “HRUE” YulE, JORALIEm, B RCHPHBKZ I, BB ik CnT LR s
PN, BERRR, EHRIGYT PTSD S SR Z MR H 2, PLACKHE. Bar Bt A, e R
o BEMtA NG, B EE AR EEMONBERE AL, HE T, EEE, B B SGZON
BRTEAEZ AL T HRes BT 275, B BH 78 I B K AT B30 O KK K BRSR 2 35, anb ). ok 753
2, LA WABA[16];s I A, B T A RE, DAAMnEEZ RIS L, A 2, B
BEASRH S 70E, FEMPINARERE . FRAET RO B = U RIBLRE, AL I BOUR LR T, AT A 2R
PORM, IR TTRIiice, Tl PTSD &R0 EE . INAI SRR E 2 IR A = UN[17].

AT 5L FH S 1 B — FE A 45 A B L T R (SPS &SRR, it 45 T sh ™ B (1 845 ik, ik zh
YIAT R INRI R AR AL, 5 I 5 HRZH KRR B B35 1 2200, JE LS I ) AV AZ R I, I SPS&S
BTSN PTSD KRR ILIIAT 5 (UL B8 RS U B AD, PTSD 35 614 22 173 7 LR 1 PR R IARFAE
HilAE BT 1) PTSD sh#ii8l . PTSD W st it #2rh, BB E L it 5 15 K7 80 M, IR KFREE E AT N
SV TP E o ASSLIGSE BRI B AT AT DL PTSD KRR, RUBRZAT R, 201268 (18]
SRR ) I 2R L, R R B e A B A U RS BUARIEHI[19].

EF IR AR S 2 rp g A B UE S LA “ORUAI & AR [20], AT DA REA AR IE R ThRE M=, 18
FI697 PTSD [21], AT LASE AR B S B 7o BHRIERE 2 38 F TR 97 15 S 800 MU v 25

AR, KR AR BERIGYT PTSD J7 80 ) AHG YT B8 B35 0438 PTSD B If AR, Ff HJGHE|
TER, MmN P BB AR R, b — PR ST 2[22] . FRATET A 45k, mal
MRSk 70RYT PTSD W] LIRS RAFHIEYT RO, TR TS iayT . wE kR iiEiRIT PTSD
ST T ZMonEMEIER, BERTT IR, JREiE s ey R R T e HrE .

LT 0 R 453495 B A — i AR 3 1 FH (23], BSOS B R K BRI Sy B A 44 28 0 R TR B et sk i 41
file TRULSE[2417EXT B N D BE G B ST b 0, FERSk Ul PTSD BETEREMG . Wi, . JLH
JERTHIHT [A] 2 L (ACC) s ATAIUT YN 52 2 (MPRC) S5 [X HH (1 ] 4% AR ] 2 M A A, X P RS2 F TR T
PTSD Wbz —. KEIVSLIR RN AR 058 PTSD KR MAT A% AR 2 R & & .

gE b, [ R AL AT KRR IR SN . BRI E AR B ) SGEfE I [25], A LR ® vay T g i —
B, (RS E e EEGE KRR TAT N 1 75 F2 BRI P35 2 5 4 J T FLAEH L i %0 Dy T
[15]c T RESI 2 M, o3 PTSD K BRAT 278 B8 A BN 2 D R I B BB B 2%, L
H B — B

STk
[1]1 David, B.H. ‘LEEREMGIGARTFMGE =AR) [M]. XI24E, Eig, i, 25, & dbat FEE Tl E AR, 2004,
[21 Gz=te, X2, FNGete. B0 5 NS AT % F 0 FL g R[], W AeAifgi 44 =&, 2006, 22(5): 396-398.

[3] Zhang, Y. and Ho, S.M.Y. (2011) Risk Factors of Posttraumatic Stress Disorder among Survivors after the 512 Wen-
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