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Abstract

BACKGROUND

The morbidity of slow transit constipation (STC) has been
increasing year by year, but the efficacy of commonly
used clinical treatments is not completely satisfactory.
Studies have shown that traditional Chinese medicine,
acupuncture, moxibustion, massage, and Chinese
medicine application have achieved certain curative
effects in the treatment of STC.

AlM
To investigate the therapeutic effects and mechanisms of
electroacupunture combined with Liumotang on STC in
rats.

METHODS

An STC rat model was established by feeding rats dipheno-
xylate, and then rats were treated with electroacupunture,
Liumotang, or electroacupunture combined with Liumo-
tang. After treatment, the general condition of rats was
observed and the number of fecal pellets, fecal water
content, and carbon propulsion rate were recorded. ELISA
was used to assess the levels of serum nitric oxide (NO) and
endothelial nitric oxide synthase (eNOS). The expression of
aquaporin 3,8,9 (AQP3,8,9), c-kit, and stem cell factor (SCF)
and the activity of PI3K/AKT pathway were evaluated by
Western blot assay.

RESULTS

Compared with the electroacupunture group or Liumotang
group, the treatment of electroacupunture combined with
Liumotang could significantly increase the number of fecal
pellets in 24 h, fecal water content, and carbon propulsion

2021-06-08 | Volume 29 | Issue 11 |
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rate. Meanwhile, the combined treatment significantly
decreased serum NO and eNOS levels in STC rats. Western
blot results showed that the treatment of electroacupunture
combined with Liumotang could up-regulate the protein
expression of c-kit and SCF, while down-regulate the
protein expression of AQP3, AQPS8, and AQP9 in the colon
tissue of STC rats. Furthermore, the phosphorylation of
PI3K and AKT was promoted in the colon tissue of STC rats
after the combined treatment.

CONCLUSION

Electroacupunture combined with Liumotang could
relieve the symptoms of STC rats. And this therapeutic
effect involves many targets, which is mainly related
to regulating water and fluid metabolism, increasing
gastrointestinal motility, and promoting gastrointestinal
peristaltic.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Electroacupunture; Liumotang; Slow transit
constipation
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xR 1 BERBRHN—RTNERNERER

Group Body weight (g) Hair score Food intake desire (x 107°) Locomotor activity ()
Con 384.25+26.13 1.89+0.12 73.63+11.78 73.26+18.64
STC 177.38 +14.34° 0.54 +0.23° 40.23 +6.24° 25.78+8.71°
EA 215.43 + 20.82" 1.14 +0.32" 58.32 +£9.72" 4956 +9.28"
LMT 236.89 +21.25% 1.23+0.35> 60.62 +8.75" 52.69 + 14.25
EA+LMT 268.39+ 18.26° 1.31+0.38° 64.75 + 14.54° 56.84 + 15.48"

n = 10. mean + SD, °P<0.05 vs Con%E; "P<0.05 vs STCZH; °P<0.05 vs EA+LMTA.

® 2 BHERS/NEDXNEEREBIMARAEERNRN

Group Number of fecal pellets Fecal water content (%) Carbon propulsion rate (%)
Con 50.37 +3.48 47.63+4.02 69.74 +4.82
STC 17.56 + 1.52° 20.18 +2.57° 30.55+2.16°
EA 31.09 +1.08” 30.14 +1.06™ 42.39 +3.47
LMT 26.89 +2.31” 34.59 + 1.65™ 4558 +2.96"
EA+LMT 48.16 +1.33" 4574 +2.1° 62.87 +3.59"

n =10. mean = SD, %P<0.05 vs Con4E; °P<0.05 vs STC4H; %P<0.05 vs EA+LMTZE.

I c-kit
[ SCF
1.5 1
Con STC EA LMT EA+LMT _5
[V}
w0
kit o —— .
CKi - % 1.0 1 b b
[
S M —— — — — be
<] bc bc  be
2
2
0-07 T T T T

Con STC EA LMT  EA+LMT

1 BERSNEDXIEEAEEINREEHB LR Pc—kit F1 SCFRIAMISZM. » = 10. mean * SD, '£<0.05 vs ConZH; "P<0.05 vs STCZH;
P<0.05 vs EA+LMTZH.

Bi(E B BERC. BNAE. BHEEW 2K FEZERIK SSTCHLLE, HEHATT . NEBHIBIT
BRSO AS B E PRK). ESTCRBIAH LR, e RERAIRIT AR E LR MA L Po-kit AL
EHar . AN T ARG RIT AR RARER]  ASCFRIE HRIAKF. B TEANILMTA, EA + LMT
B3N, HERSTE. SAEIEIN. RS LT KB B L R b e-kitRISCRI R AR IA KPS 2 T
KEHMERB SR ERER2), SCondltt  (ED.

B, STCALR 24 hHHERIBANFEME SR RFFEMG 2.3 BARE N BEHISTCR A ANOFeNOSE %
WAL, /N RRCRHEE 26 B 2. 5 STCALAHLL, G #% % ELISAKINZE B (&2) 2R, S5Condl L, STC
57 ANEZIEIT LS RIT T  EE MR 24 b AKRRILETNOMeNOSH & & B B INP<0.01); 5
HEE b BRI 28 S KR AR I NmROR HEES. Ik STCZLELAE, EARILMTAL K fRUIMLE HNOAeNOS/K P-4
Gb, BT AT B B IR, BREIRITIIRCR S IR E LN, TEA + LMTALK R MLIEHFNOFeNOS
N, IR AR

2.2 BAFERA SN B SSTC K R 45 M 2848 F c-kitF=SCF 2.4 BAI A B A SFSTC K R4 M 41 42 PIBK/AKTAZ
F A8 %57% Western blotSEI0 4 F iR, S5CondiALL, 5 18 9569 % v Western blot3Z4645 T 2o, H5ConZHAHEL,
STCZLK R H LA kit R HBASCFIEE AFRIAK  STCH KR E M 44 p-PIBK/PI3KFIp-AK T/AK T
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A 80 a B 5
4 | a
60 - b
- -
< S 3
° ] @
g 40 e
[0} N
g ’ b
20
14
0- 0
Con STC EA LMT EA+LMT Con STC EA LMT EA+LMT

2 EEHHX@?KP%F}%W‘I%ﬁﬁﬂ@ﬁﬂd(ﬁﬂ]]%EPNO*[IeNOS?KIE’g?ZI]ﬁ:] A: NO; B: eNos. 7 = 10. mean + SD, "P<0.05 vs Conf/ﬂ; °p<0.05 vs
STC4H.

H p-PI3K/PI3K

bc

0.5 a ﬁ I
0.0 - T i T T T
Con STC EA LMT  EA+LMT

AKT o c— — —  ——

GAPDH et W S W —

[ p-AKT/AKT
Con STC  EA  LMT EA+LMT 15 -
— 2
PAKT D v —— — § b be

o bc
o
[
2
©
[}
o

3 BAEENE DB R EEIN AR S LRPISK/AKTIE SBEEEVSZN. 2 = 10. mean +SD, 'P<0.05 vs ConZfl; "P<0.05 vs STCZH;
P<0.05 vs EA+LMTZH.

Il AQP3
I AQP8
1 AQPY

Con STC EA LMT  EA+LMT
AQP3 - G e— —
AQPE T M — — —
AQPY D w— ——
FECHT e oo ap— e .

Relative protein expression

Con STC EA LMT EA+LMT

B 4 BHBFEENEINISEREEIAREHELLRDAGPI, AQPSFIAQPITIEBIEN. » = 10. mean + SD, £<0.05 vs ConZ; *2<0.05 vs
STCZH; ‘P<0.05 vs EA+LMT#.

B R ERRG, SSTCALE, HENRIT. ANEBHE  AQPIMEARIA/KFRES &, SSTCALLE, HEr
7 AR AV T Y ] BB R K RS U PIBKA  VAIT . ANEEZIATT LR A6y 0 A) 535 R K B 45
AKTRERR L. AHEC TEAFILMTA, EA+ LMTZU K4 4 AQP3. AQPSHIAQPIIKIEE ALK T Mk
2R hp-PI3K/PIBK Mlp-AK T/AKTHIZRIE K25 T FEANLMTAL, EA+ LMTA K R 45 A% HAQP3.
H(1E3). AQPSFIAQPI £ [ Fik /K- 2 3 FAR(K14).

2.5 WAFBEA N EHIISTCK R4 442 F AQP3.
AQP8A=AQP9 £ ik #9 % 4 Western blotszlb4E iERx, 3 1B

ConZHAM L, STCH KBRS MALITAQP3. AQP8H  f2 Gt R ZG7E R YT i Fh v A5 26 MURR I A 34 RN B 47 1 ¥R
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JTRCR, HITAER, B2 RITIELE N IR i
JTIER, LhSTCIXAMEME T MR IR TR T2
BIEIT B, AT FOAK I H A I S 45 S e T H A
BURBEAAL G RN Em A TR T . MRIE “ g
NI F3e, ERCOAEE ). 2=HREM TS
JOM EEECRIBN T & 70T BEHRYT. /NE N2
HE CHESROT) BT EMRES TR, EEHK
WORE . B UIE. AR DT, iBEA S
FIThRL. TR R, e SEEZ U ATES
INEEZVRTT YT LARGES TC R AR AR AS, iB vl 180
Ho4 hHEERIEFNSEAE 5K ER, (RIS g RcR ek
R ME T A BN R A, BETEA N
TRIT X T ECE R RHME S LA FAFRSOR. X —25 58
PR, BEF SN B ARSTC, HL# A FREH.

STCHIRFE A4, H AR ARSI T 7 2R
i 71 A28 22 St (enteric nervous system, ENS) S #1251
B B IHIE 3 4N i Cajal (8] 53 41 (interstitial
cells of Cajal, ICC)EEF - P B sz H*
Wy BTSRRI LR O R IR R A sk, TeC
T B IESRENZ YT IUZ 2 18] i — T ] 20
Ja, ATV BiE i LS 2. Wang S5 ek
B, STCE AL 2 45 B ICC R JiT b 2 B4, HLIE v i,
S AL EL, ANRETE e 4. C-kitl=ICC
IS 2 e 1 2R A ) — P R Rl =2 A, mdd S A
SCFM &k —0 Ja 3 M5 5@, HIEICCHEK
KRB FUERF LT, KRR, BE S E 7RI
Al FIRHSTCR M A5 A2 2 kit & HBLAASCFI &
HRIEKT, HE X T e-kitFISCFIA % B A
FIFEF. 45 RRW, BEICAANBHEMESTCH Rt 51
FICCHAEK R B HIK.

Ik, STCHENSHIfHEZE i 1 B V)26
2. NOZEENSH —Foft 32 B2 (14 1 326 5, v 38 ok 9/ P
BV LT Y A Ca® R FE ik 40 M AC 4, 9855 P i
™ TTeNOSIIE AR P YR PN OF) 32 B IRk g, B 7T
KB, B T IENOSHIFINOK 7 4= 2 LB f AT R R T 4T
w1 R FOR I, HRATECA NS IR TT ]
FEARSTCA R ILIE HNOMeNOS/K . (B AT BN EE
BL—YRIT X STCK FRMLTE H FINOFeN O S7K -5 i f:
AN, ATREAE T AEAR R /MOZIL. T I%eNOSE
(1) L3 2, PBK/AK TS 5@ EE N LA L 2,
1ERB ARG 5B —, Br 2250
BEBE . WL AR AR A S A B AR Y, T
AW TR DA T TR /N B A IR T R PIBK/AKT
GBI, RN, BER KON EE 7 T P F R
STC A B 45 I 2H 2 PI3BK FIAK THIBEFR L.
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AR JEL A, 25 i AR U S ] B B T
g, HEH X, JKOEIE  FH(AQPs) AN It —Fi%
JEEIZ R A, FEMATIN SRS THEEEE, HhE
WASITH R A AFTEAQPL. AQP3. AQP4.
AQP8. AQP9. AQP10%59FHAQPsHIFIA". HikiZ
[RIRIE 75 AR AIE SE 45 1 AQPs I 57 R IA 5SS TCIHI R E %
DSR2 A 7RI, Ht B 7S B8 7 T P [R] FAAIRS TC
KRG mHLATAQP3. AQPSFIAQPYHE K ikK
e ERIER, ARG N B IRTT )7 Z 0T REE i
DK TE B R FRIA, HHIEE K 43 B IR, 380
FEAE SR E, M G (AR,

4 g

gi b, WAERA /N ] S RS TC R RUMER. H,
KRR IT VR E EARDULE: (/N R ik, A R
KEHMateithet; LIHSCF/e-kits 5B fedtcc
Ko, S Sh g 0 08 BT, I igiE s /1, @it PI3K/
AKTIE S @EANHINOS A ENO, (it B faidsh; #iilK
T R R, AT AR, NS Sk

i 25

AL =
L=

BEE N HZ AR IR DL R a5k e g, 1t
AL Bl (slow transit constipation, STC)F¥) &I 2t 5 4
hnEaFs. 5, HEHE HRSTCIRYT Sl K7 2 | N,
HAFFE R R A R R

L
HEREAEITEXSTCHIGTTHUG 1 T2, HiAR
TR GRIT TR

featg =
B EISTCKA AR, R A& 7S B X STCHY)
IT AL

ZIT%

PR B ARt R, AL, FATHIRTT 4, /SEHIRIT 4
AN B BCA IR TT 4. ISR R — AT A
O, R B I LR REAR AN ZE i 2021, T 5 L1
ELISAK Ml #TWestern blot73 4.

foalie 2

LT FI N B 9 7 2035 S T COR BR RE AR 7 T B A P3[R G
JTAER. LI TR, AR S B Re b IR _F R4
HAFSCE. c-kit. p-PIBKAIp-AKTHIE [IKIE, N

2021-06-08 | Volume 29 | Issue 11 |
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B Wzh 1A AR BE 18 Wi sk S STCR SR AAEAR.

=
AN G N BB IR T 7 R B BA s H
FSTCIHRITHI T £,

5 ZEXM

1 Sailer M. [Slow Transit Constipation]. Zentralbl Chir 2019; 144:
179-189 [PMID: 30978764 DOI: 10.1055/ a-0860-5960]

2 Camilleri M, Ford AC, Mawe GM, Dinning PG, Rao SS,
Chey WD, Simrén M, Lembo A, Young-Fadok TM, Chang L.
Chronic constipation. Nat Rev Dis Primers 2017; 3: 17095 [PMID:
29239347 DOI: 10.1038 /nrdp.2017.95]

3 Jani B, Marsicano E. Constipation: Evaluation and Management.
Mo Med 2018; 115: 236-240 [PMID: 30228729]

4 Sharma A, Rao S. Constipation: Pathophysiology and Current
Therapeutic Approaches. Handb Exp Pharmacol 2017; 239: 59-74
[PMID: 28185025 DOI: 10.1007/164_2016_111]

5 RE M, REA. BAFR AR AR B AR AT Rt . B LER
2020; 26: 4623-4628 [DOI: 10.3969/].issn.1006-2084.2020.23.009]

6 KA, REL. ARG LA 5. P
B W o8 A & 2016; 19: 1447-1450 [DOI: 10.3760/ cma.
jissn.1671-0274.2016.12.034]

7 FokAR, WA, XA, BG4 AR ALY I R AT
#E. P EBIERZEE 2020; 32: 1579-1582 [DOI: 10.16448/
j.cjtem.2020.0847]

8 ok, TRIETE, W57 A RIRE B R I 55 o e s T AR
AR AL RAILES. P B 4T % 2017; 37: 130-134 [DOL: 10.13703/
§.0255-2930.2017.02.006]

9 Sun Y, Yan C, Jin S, Shi C, Zhao J, Li G. Curative Effect and
Mechanism of Guiren Runchang Granules on Morphine-Induced
Slow Transit Constipation in Mice. Evid Based Complement
Alternat Med 2020; 2020: 5493192 [PMID: 33029167 DOI:
10.1155/2020/5493192]

10 Frieling T, Kreysel C, Blank M, Miiller D, Melchior I, Euler P,
Kuhlbusch-Zicklam R, Haarmeier T, Schemann M. Autoimmune
encephalitis and gastrointestinal dysmotility: achalasia,
gastroparesis, and slow transit constipation. Z Gastroenterol 2020;
58: 975-981 [PMID: 33036051 DOI: 10.1055/a-1233-2190]

11 Knowles CH, Farrugia G. Gastrointestinal neuromuscular
pathology in chronic constipation. Best Pract Res Clin Gastroenterol

Baishidenge  WCJD | https:/ /www.wjgnet.com

TR 5

12

13

14

15

16

17

18

19

20

21

591

. BHERG N BN EEm BN KSEER

2011; 25: 43-57 [PMID: 21382578 DOI: 10.1016/j.bpg.2010.12.001]
Yilmaz TU, Tas Hi, Ucar E, Cerit C, Celebi A, Giiler SA, Utkan
Z. Relationship between functional constipation and anal-
retentive behavior features. Turk | Surg 2019; 35: 165-170 [PMID:
32550323 DOI: 10.5578 / turkjsurg.4035]

Wang YB, Ling ], Zhang WZ, Li G, Qiu W, Zheng JH, Zhao
XH. Effect of bisacodyl on rats with slow transit constipation.
Braz | Med Biol Res 2018; 51: €7372 [PMID: 29846410 DOI:
10.1590/1414-431x20187372]

Jiang F, Zhou JY, Wu ], Tian F, Zhu XX, Zhu CL, Yang BL,
Chen YG. Yangyin Runchang Decoction Improves Intestinal
Motility in Mice with Atropine/Diphenoxylate-Induced Slow-
Transit Constipation. Evid Based Complement Alternat Med 2017;
2017: 4249016 [PMID: 29403536 DOI: 10.1155/2017 / 4249016]
Groneberg D, Voussen B, Friebe A. Integrative Control of
Gastrointestinal Motility by Nitric Oxide. Curr Med Chem 2016;
23: 2715-2735 [PMID: 27528058 DOI: 10.2174/092986732366616
0812150907]

Zhu F, Xu S, Zhang Y, Chen F, Ji ], Xie G. Total Glucosides
of Paeony Promote Intestinal Motility in Slow Transit
Constipation Rats through Amelioration of Interstitial Cells
of Cajal. PLoS One 2016; 11: e0160398 [PMID: 27478893 DOI:
10.1371/journal.pone.0160398]

Villegas SN, Gombos R, Garcia-Lépez L, Gutiérrez-Pérez I,
Garcia-Castillo ], Vallejo DM, Da Ros VG, Ballesta-Illan E,
Mihaly ], Dominguez M. PI3K/ Akt Cooperates with Oncogenic
Notch by Inducing Nitric Oxide-Dependent Inflammation.
Cell Rep 2018; 22: 2541-2549 [PMID: 29514083 DOI: 10.1016/
j-celrep.2018.02.049]

Gong AG, Lau KM, Zhang LM, Lin HQ, Dong TT, Tsim KW.
Danggui Buxue Tang, Chinese Herbal Decoction Containing
Astragali Radix and Angelicae Sinensis Radix, Induces
Production of Nitric Oxide in Endothelial Cells: Signaling
Mediated by Phosphorylation of Endothelial Nitric Oxide
Synthase. Planta Med 2016; 82: 418-423 [PMID: 26824621 DOI:
10.1055/5-0035-1558332]

Li C, Wang W. Molecular Biology of Aquaporins. Adv Exp Med
Biol 2017; 969: 1-34 [PMID: 28258563 DOI: 10.1007/978-94-024-
1057-0_1]

Zhan Y, Tang X, Xu H, Tang S. Maren Pills Improve Constipation
via Regulating AQP3 and NF-kB Signaling Pathway in Slow
Transit Constipation In Vitro and In Vivo. Evid Based Complement
Alternat Med 2020; 2020: 9837384 [PMID: 32774435 DOI:
10.1155/2020/9837384]

Sun LL, Jiang HB, Liu BY, Li WD, Du AL, Luo XQ, Li XQ. Effects
of rhein on intestinal transmission, colonic electromyography
and expression of aquaporin-3 by colonic epithelium cells in
constipated mice. Int | Clin Exp Pathol 2018; 11: 614-623 [PMID:
31938147]

FF Y b ) gk hIVE SR A SRALE

2021-06-08 | Volume 29 | Issue 11 |



JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ ‘ “‘ Il

771009°307056 “ “N

9

© 2021 Baishideng Publishing Group Inc. All rights reserved.



