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Abstract

Objective: To observe the effects of electroacupuncture on depression-like behavior and serum

IL-4 in constipated irritable bowel syndrome (IBS-C) model rats, and to explore the mechanism of
electroacupuncture to improve the depression-like behavior of constipated irritable bowel syn-

drome. Method: IBS-C model rats were prepared by ice-water gavage, and randomly divided into

model control group, electroacupuncture intervention group, hand acupuncture intervention

group, warm acupuncture intervention group, and blank control group, with 5 rats in each group

after successful modeling. The electroacupuncture intervention group, hand-acupuncture inter-

vention group, and warm-acupuncture intervention group were given a combination of electroa-

cupuncture, hand-acupuncture and warm-acupuncture measures, such as “foot-sanli”, “tian shu”,

and “san yin jiao”, respectively, for 7 days, and the rats were evaluated in each group at the end of
the intervention. At the end of the intervention, the general condition and body weight of the rats

in each group were evaluated, and the behavioral manifestations of depression were detected us-

ing the forced swimming test (FST) and the sugar-water preference test (SPT), and the serum le-

vels of IL-4 in each group were detected using the enzyme-linked immunosorbent assay (ELISA).

Result: Compared with the blank control group, the AWR scores of rats in the model group were

significantly higher (P < 0.05), indicating that the IBS-C rat model was successfully prepared. After

7 days of intervention, compared with the model control group, rats in the electroacupuncture in-

tervention group, hand-acupuncture intervention group, and warm-acupuncture intervention

group had significantly higher body weights, body weight difference (P < 0.05), significantly im-

proved depression-like behaviors (P < 0.05), and significantly higher serum levels of IL-4 (P < 0.05)
after the intervention, with the electroacupuncture group being the most prominent. Conclusion:

Electroacupuncture treatment can significantly improve the behavioral manifestations of depres-

sion in IBS-C rats, which is of great clinical significance for the rehabilitation treatment of IBS-C,

and its mechanism of action may be related to the regulation of the level of inflammatory factor

IL-4 in IBS-C model rats.
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1. 58

EFLY 7 5 Bk 454 1k (irritable bowel syndrome with predominant constipation, IBS-C)#&—# & UL Th
REME B g, DU, MEIK. HEERXE Y FRERER, JF B WA RIS RE, T E R R E S
O R L SRS TR L] [2]0 HEARIE, W 5 ER S AR RR R ik 9%~23%, Hor Aot i 80%, JFH
EAHEFIBAEIZAF ETH3]. 1BS BIFAVIAmHLE] H AT HATERE, HMERK, SREZRRGs T 7%, 7
BEVRIT — R O AL B BRI — IR 2500697, ARG BN, A RMMEZE4]. 1BS & T
RS W57 CfERL” BRI JORE, IRR AR DAP RIS B R G EESTIEIRTT 1BS AR MBI .
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HRERETENEERTINEL —, BAKHE. LRWEM SRR, Hos i em 3 Bod AR
ARG TR TR EAL, ATEENRIT IRCR, JR W s e . IR ETS5E 2R k.
LR SR IR IR, (B R KRNI R 0, T ST HE YT BOR[5] . BH AT R CHRIIN AT 1BS
M ARYE ST, IR PRHR i s 1 RIS VEV6 YT 1BS AT AELL PEG4000 B DL 4R IR e S0 A 2%, ] 3 o0 B
Ry I I v R A, HOT RO KIS 12 JA[6]. TR Im RN SEIG BT TR, LT 1E SO HIOE i AR IR
TR R[], HE, EAST AT G IBS BHE OEAT N F IO iR D . ST
AR TR I, AT AR UK RE BVEHI % T IBS-C REEAL, 47 “E=H" . “RiK” . “=
B BEHGYT FFM S 1BS-C BURLR RAMABREAT A I REEAE T, B RIGIKIGTT 1BS NHIARAE Iz
U UWAC PN

2. HRIFNTTIE
2.1 #H8

2.1.1. SRR

25 W 6~7 JASHEME KR, #ARH (250 +50) g, W H AL 4B R LRI E ARG IR A F], SLRE A
FEVFATIES SCXK (3%) 2021-0011, 2h4))5 & &4 1FE4% 5 110011230100083268; L K BRI FE T 1L ARA
SEISENYIH L, TR E 23°C £ 1°C, AHXHEEE 55% + 5%, 12 h JGiE/12h BEEFEER, H RN EY
5Ke TEREA IR R, X KR SR Ab 3 775, I8 I A N R AL AN E R 2006 4EAIAT 14 X 5)
Vi A B AR BE 2 HE

2.1.2. IS NE

IL-4 (1) ELISA 37 & (T ELHE 96 FFLAR 1 B, 96 TUALARZENE 4 v\ ArdE sl 2 i, LEV R Piik. HRP-
AR 1 x 120 uly HUARMRE 1 x 15 ml. HRP-SEFIZEMBEME 1 x 15 ml 5FIF B 1 x 50 ul. TMB &
T 1 x 10 mly 22 0E3 1 x 10 mly BEIFZEM 1 x 20 ml); SZ A RS IME(LSC-316C, £ &); Ak
Fi(BCD-318AT, £3%); HNmEA LB OHI(D3024R, KH): 4 HBhERHL(RT-3500, HH AR
HIRAF); EEbrkE X (Epoch, BioTeK); #EfEff SDZ-11 B A (TR M ST W HIRAR); — kL
P EF 2 %H(0.13 x 0.25 mm, FMEEITH ST AR AF]); %28 g/3C, 1L FEEMZAAIRAF); FIRE@®
FR, /NG ARIMERGHMRAT): HTRKFE(ME203E/02, M) - BRI 2B (L) HIRAT): Witk
Al FREGFR, M ARAMER S ERAF): B R (A, 285,

22. Bk

2.2.1. {REHI&

i sh@ Mk 2% 3 d Ja, $ZBEHLE 7RI N2 At B2 (n = 5)RBEALL (n = 20). 2235 CiR[8)
AL ERTTE . S EAXTIRA KR T 1 ml/100g # i 7K(22°C~26°C 0.9%NaCl ¥ iR)#E H A5 A0} iR 41K
B2 T 1 ml/100g 7k7K(0°C~4°C 0.9%NaCl ) H , & H L 8 AT B #AE, I BR APy 15T sk
RIS, AR 1R, 8 14d. BT KRG TIEEWEE. YK,

2.2.2. TSRS

TR R I e K B R AR BR AR BB LB 3R E i S B R . A I M TR, AT Td
44, HHS K. EERBARERE 1R, G K R 45 B %P K (Colorectal distention, CRD) I k47 i £E
I 52 5F (Abdominal withdrawal reflex, AWR)¥F4r[9]. SEXGHT, ZEEAZEK 12 h, LA @ R, T
SCICHTRR AL, (EHHER R I BSE, 8RR R S SRR . RIS, e iR
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RS 8 Fr LB SR A KBTI T, HEA 5 om JBIE1E, FIRAHS- SRS 5k BRI 2, 52
A, P 2 ml ST KRB TR B AR, WL R, AR G ik,
F5HLTS RE RIS 30 min J5HET CRD ISR AWR P43 o Kol b 76 ERAE AR i, ¢ 4 134 51
05mL, 1mL, 1.5mL, &EAMERES: 20s, K5 min, ALEEK RUIEEH B sk EED TR S, 45
A BRI SR =0, BUFE RS AWR P48, THATERER, W EBEES =K, R
KPR P2 H R R 200 S0 S B . AWR PSRN B4 T T SRR 0 2 A B Sk B
HEAEEIEN 1 4 BRI, (B R B H 2 5 BB BRE s, ELIE BT
T 3 4h: BRI . D15, BN 4 4. MG ALK BN I 4 P EREE S % (CRD)
5 0 0 145 S (AWR) .

2.23. MARRFRS*

Z R (SR E AL AR S A5 2 5. KD [10JFT XA e . “R=H” AL TR R
MU, TEHER/NSKTFZ 3 mm Ab.  “RAX” AT 559 5 mm (e . & E 8RN R aE S
S 85 4b). “=BHR” ML TE AR E E 10 mm. FF AL T IEEMEE. oK 7 K, FRE
€ 20 orEh. BEAOWIRA S TIEE WA, YoK 7 R, BRMEE 20 /8l BETEIAS T2 =H, KX,
=PRI A AR, SRTEAEY 0.13 mm x 25 mm [ R EF, £FRIREE 4~5 mm, G &R e e SDZ-II
RUHEMGAIT, B PERN 15, B 3 Hz, %9 15 Hz, HIRSREA 1~2 mA, LLE|E K R A K i
BRWESIAEE, BE 20 4B, LIRIH, LT R, RS TIEEES. oK. FETAS TR =H,
KR =B HEE %, KHEANN0.13 mm x 25 mm HIEF &R, 4FHIERE 4~5 mm, $#4: 20 404, 1
WIH, EST R, ARG TIEEEE, JoK. BETHE TR0, KiK. =ZAHARE T3, KA
F424 0.13 mm x 25 mm IAF 4 Er, AFHINERE 4~5 mm, B2 2 om KRV 48 TE R A EAL, X
%5 R RAREE 2 om, SRS, BRSE 20 0Bk, L WRIH, HEESET R, RS TIEREE. oK.

224, KE—IBRS5EHETK
WEERET R G . TG 4R R IR, RS A4, X THEr. TH5
HAH R B AAE.

2.2.5. 3Bk SE (Forced Swimming Test, FST)

TE 7 d T 1045 A5 AT 5RO VK S, SRER IR TTIE 1 2P0 KB4 5 min, 5 K BURON 4% 20 em,
70 em MEDE . BYRA NS F, KEQ0+2)C, M KRENMERK 1 min, SRJEiLRAR 5
min PYFIK AN Bl 1R 1] (LA DY J A 2R G/ IN e 2l DR Sk 7 22 /K T 8 tH S AL ORFERFIRC “ A3l 7 brdfk), BEJS
B KRR, B T AW RLAL B K BB 7K, AL B S5 5 FURN B AR TS TRk, 78 2t
BEANOK IR SRR

2.2.6. PEIKWAESELE (Sucrose Preference Test, SPT)

157 d T WG AT R K Vg 5558, SRIG AT YRR BRUE N FERE K, BIFEREAS BROETSCE 2 IR
AR TE M FE IR, EHFUERT 24 h WIS 1%IEMK, BEE5E 2 A 24 h peR 3L — 0 7K 3 ml
SRR K, LI e AT R ROR AR 25K 24 h, 854 T8 HORE 1 1%RERE/K A 1 JR4liFK, 1h
JE DR IR B 2 K R FE SR 20 “ BRI 22(%) = e VA BT A6 B (ml)/ (R VAV T FE B (ml) +
afi i K AL (ml)) x 100%” 73 T 5% 2H K B KB K g 22

2.2.7. RS
KIAA T, FHRNREETALIK 24 h, 45 T/KE S 0.4 ml/100g MRS HEAT BRIN,  RLEh )5 T 19
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FEHHkP R 5 mL, #E 30 min, BCTELHLE-C 30 min (4000 r/min), BX LIS, ARG T REAK
Wihy, T—80°C UK IRAE

2.2.8. ELISA ¥ 5& 1L-4

K Bl 6 G 2 W B 25 (Enzyme-linkedimmunosorbent assay, ELISA)KS I 521 K B LIE H IL-4 15 &
IS FAE LIS REA B T =5t A I P47 15~30 min J5 5 il HEAT 5206, ELARA I P b e AR 70 £ it B
HEATHRAE
2.2.9. GiHHE SR

F SPSS 26.0 Giit AT HIE T . ASLI BRI LIE + brrEZE( X £S )R, B4 L
PUSTREAS t K56, 22 2H IR LR B 3R 5 270 # (one way, ANOVA), 4117 5 1 b 485K i e /N S 35 21l
1£(LSD ¥%), P<0.06 NERHSZI R L.
3. R
31 BHERKE—MENR

ERTFUERT, A S KR H WSS IER, MWREA, BRI, GEtE, EWIEamok, #Ex
ORI . AR, 2 A IR R — R DL WS RRT, TCRH AR AR A K RROE T H BIURG
RS ZE WAz, BN, KRS O IR, A BRBRAEL . skl ek
W FETERERD. THUGBAeTIA. FE-FHd. BET B KR H W ENERTEIER, BAE
MORSESF, BROA, BAEL, K. YOKERHM, FE AL TRE .
3.2. BERBEEKE AWR 5

RS RS, A& R ET CRD &8 0.5 mL. 1.0 mL. 1.5 mL B30, A4 &2k B AWR
WormTaasfa, RS EREP < 0.05), BMAXKHKK AWR PEOAAELE, BTS2
Z5(P>0.05), F/~IBS-C KRBIAMERY). WK 1.

Table 1. Comparison of AWR scores of rats in each group after modeling (X £5 )
# 1 EREEEKRR AWR FESEEE (X £S)

AWR (43)
2H 5 n
0.5ml 1.0 ml 1.5ml
G =P N GEEl 5 0.47 £0.38 0.73+0.28 1.40 +0.43
TR o} B 2 5 2.60 + 0.49Y 2.93+0.37Y 3.73+0.28Y
HLAT T 5 2.27+0.76Y 2.80 +0.38Y 3.60 +0.37Y
FH-Fd 5 2.40 +0.64Y 2.80 +0.69Y 3.53+0.38Y
BET T 5 2.00 +0.62Y 2.60 +£0.72Y 3.47 +0.56Y

Ve 57 Ax R4 P < 0.05.

3.3. WREKXRERENF I

T-HiAT, 2 AR ALK AR E 735N 363.34 £10.93 g, 351.45+14.24 g, LGt #ZER(t=
1.733, P = 0.096 > 0.05). T-TilJ& LA & 2H K IR EAEEA ], BA G457 5 (F = 4.809, P = 0.007 <
0.05). LS A ZH K BB e A T2 A IR 4L(P < 0.05); £ T TRALK R AR B S 4 i TR R IR 41,
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ZERAGITEE X (P <0.05), T4 %4 K RAEREHR L, ¥hgit£ 7P >0.05), W& 2.

Table 2. Post-intervention body weight of rats in each group (X =S )
F2 BEAARTHEHEEX£S)

415 n T 4 E (9)

25 % R 2 5 407.02 +13.01?
HRRY % L2 5 360.84 + 5.36Y%
HLEF T2 5 397.24 +20.72%
FE-FHH 5 393.86 + 24.177
IRET TR 5 395.30 + 19.73%

¥ 5EANIRALE: PP <0.05; SHEAIX A LLE: 2P < 0.05; 5 HATFFLE i 9P < 0.05,

34. MEEXFRIFEREHEKEN R

ST WA, THE 5K AR I g, AR AR ERE AN, Bagitys
F#(P < 0.05). IR S4LR ARSI KA A LA, Begiit 257 (P > 0.05), W% 3.

Table 3. Body mass growth values of rats in each group (X =S )
# 3 BHARAREHEKE(X£S)

kil n e G K AR ()
25 % R 2 5 43,68 + 21.62%
PR} R 2 5 13.08 + 8.88Y%
HLE T2 5 4410 + 14.57%
FEHF WA 5 41.30 + 15.84%
e 5 42.96 + 15.37%

¥ 5EANIRALE: PP <0.05; SHEAIX A LE: 2P < 0.05; 5 HA-TFHLH i 9P < 0.05,

3.5. X -&LA AR SRIBHFK R E AR
5 E AL LA, R T2 K SR a0 K P I 1) B 2 39 fn(P < 0.05); SRR HRZL L, 25T
YR BRI DK I TR) 157 B 2 93/ (P < 0.05),  Herb DLRB AT H BN W R (P < 0.05). L4 4.

Table 4. Floating time of rats forced to swim in each group after the intervention (X +S )
# 4 THREEBARBEIZZIE(X £S)

%) n I R (s)
25 % R4 5 101.80 + 16.53%
PR} R 2 5 255.20 + 23.979%
HL BT T2 5 119.00 + 10.27%
FE-FHH 5 201.80 + 10.239%9
e 5 195.60 + 17.1092%

e 5 AR R YP < 0.05; SRR AL PP < 0.05; 5 Mg F-TR4E Ak FP < 0.05.,
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3.6. MEEARIEKRERIR M

A ER A LR, AR IR SRR K g 2 I S PR (P < 0.05); ST R AT LR, &% T-Hil4l
KR BE K AR 2= By R 39 (P < 0.05), FHrp DLHLEHABONWIR (P < 0.05). W4 5.

Table 5. Prevalence of sugar-water bias in rats in each group after intervention ( X =S )

#5 THEEAAREKRER(X £S)

253 n BEIK AW 2. (%)
25 % R 2 5 82.28 + 6.98”
PR} R 2 5 40.84 + 11.689%
HL AT T2 5 78.58 + 4.10?
FEHF A 5 58.15 + 9.79Y2%

T 5 65.32 + 10.9392%)
e 5 AR R YP < 0.05; SHEAIGTHRAE AL PP < 0.05; 5 H AR Ak PP < 0.05.

37. MELEXBMFH IL-4 FERIRW

SR AR AR, AR I K R T 1L-4 B R FER(P < 0.05); SHRIN A LLEL, &-THA K
PRI 1L-4 SIW R HN(P < 0.05), HrDURATHHECNIIE (P < 0.05), REHTHAIKZ(P < 0.05). W&

6.

Table 6. Serum levels of IL-4 in each group of rats (X +S )
F# 6. BEARMBR IL-4Z2(X£S)

2H 5 n IL-4 (Pg/ml)
25 % R 2 5 20.51+3.719%
PR} R 2 5 10.41 + 3.06Y%
HLE T2 5 40.73 + 4.70Y?
FE-FHH 5 2443 +2.877%
eI 5 31.96 + 4.60Y2?
VE: 5% AR R4 DP < 0.05; SRR AL A PP < 0.05; 5 HLg T AL AL PP < 0.05.
4. g

1 Dy SR G AL(IBS) 2 — R R IR I B, H B W AR AN IR LI 1 250 BAT N3 fRts, HA
W F 22 A G THT 1% 25 AT N R IBS B 1 B B AR [11] o JEIHA 04T, 1BS B A IR B g ) £ R
Iy 28.8% LA S 23.3%, H HAMHIAE H0 XS 2 A R ARG 3 A [12]0 VB IR O A IR BELAE AL AR i
ANEIRG, EZRELAAN - Fad ] B L A ORHE T B AR I [18]. A7 [LA] R BLE S R AT O R - i
BRI B ThRE AR AR B AR ORI, RETI SR “ RCEN-F- Il 7 BRAE . M v R iR R B AR AE TR
TR A B AT R A RITVERT DA R N BE RO, DR O SO, RIS 45, 7E 1BS 1Y
T SRR LA [15]. A [16] [A7IWF AL, AT AT K BT S R R, B KR
AR, (HHAEAMLHI R EH— P, “2=5" NEMWER TR, RAREME, $RIEsT,
HWEEHRZ I, IR, R AR, BAGURBIT. SHaEr . “ =M%
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NREZHEIIZE 2 AN RS M. & IL-4 BT anar -7, EZh Th2 405,
HIhRER M SOE N R MR R, S 5HUARER %R . EIME = E ORI IL-4 7T DAL/ B A 1 5
PEG PN RIS, AT S0 95 2 s B g 1, /N BRI A /N RS A IR 14 5 SEE B T 38 5 /) BR AR
FEAT R, BN RAMACAE Y K 42[18]. ParkH [19]8F 7T &30 IL-4 7] & 2% FHIT 1L-18 55 1) PGE2 1 CORT
ACERISE N, IL-4 I S0 S R B R PR AR (TPH)MRNA RS0 L35 26 4% 32 & A (SERT) K (%
IL-18 ¥55(1 5-HT /KF, I HLi i HE B 2 B2 LB (TH)MRNA 2SR N NE /KF. 1L-4 38 0] J it
ik 2 VS IR E REAN S-S (iR Re ph A5 366 (1) TS, JF T4 IL-18 U5 3 AT NI e 2284k o BT LA IL-4
AT O] 1L-148 175 5 0 AR 0 428 50 Jo S8t D Ao 0 3 o X028 SR 4 IL-18 55 SRR AT A -

TR, VOKHES & HITECN N IBS-C shWBRLFER T, IEMRAER 8, BRI E i,
2 AN TRV 1 [20] o SR AE Y70k S50 B W 7K M W S 36 2 LU A WA 1) T LA FH R 36 TIE 25 P s R AT R 2
S [21] 0 O EHAT BRI SE I, R RO SR A R, R NK R RS 1AL, iRz
JEE,  DAORAERN 0 B ARV AE K T o (HBEE K RAA TV RE, JORAEACESZEFER, HIUE L.
SR TNITERS, BATE KRB L4l SR RIEAZIEIE 1 s DL ERPRESFRAIEIKAZIRDS . Bk, iF
TRASSI I [ ] FH AP P Hh (0 465 BE AT SR [22] o 556 AT S oK SRPE B2 00 FARE SR AE B, 1IEw
RERAEBCERGRZY, Wik A A, W HARAE K R AE AR SS, Tk A (a2 K. BE7K
W S 1) JEHRAE T 15 RS ) K AR RN A SR U AREE, MR B R T B B A R KR I K
PNIOKER B, EAS A LRI EK[23]. SR1fT, UmE R hAL T ARSI, B AT WS 7K ) O 47
FERE R PRAK, WK AOTHFEDRD o BB/ mPE ] AR PURBR Z FEAT 9, IX /2 N S H FEAERAE A A% ORIk
[24] 0 [RIEEAST I B0 00 W 7K FR) O 2 SR VAW S A A AR B2 PR 48 B SIZB o ASAIE 8 0 DKo K B B Vi) 4% 1
IBS-C KRB, [FINFE4> IBS-C AR KRS T “ =07 . “RMK” . “ZAR” e, T,
AT ST TS i, T 1045 a0 & 2K BB AT A R B e, WUk WK, DAIGAIE AT TRAL A BT As 2R
SRR, ZETIE, KRR, KRGS BB A B R8I0 SR e ks A i
AWK, RUREHGITN IBS-C B MINARE 25 HA I AT I

GELRTIR, AR CRZH” R L C=IAL” AR IBS-C K RIINAREEAT N, HALHI T RE
5 1BS-C AR B 45 K7 1L-4 KA K.
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