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[ Abstract] Objective  To explore any effect of electroacupuncture (EA) at the Zusanli point on the scorch
death of duodenal cells in rats with functional dyspepsia (FD) and possible mechanisms. Methods Twenty-four 7-
day-old Sprague-Dawley rats were randomly divided into a blank group, a model group and an EA group, each of 8.
FD was induced in both the model and EA group rats using iodoacetamide gavage with tail-clip stimulation. After suc-
cessful modeling the EA group was given acupuncture at the Zusanli point and then connected with a Korean acupunc-
ture point nerve stimulator for 2 weeks. The other 2 groups were not given any intervention. The rats’ body weight was

recorded before and after the modeling, as well as 7 and 14 days later. The gasiric emptying rate and the small intes-
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tine propulsion rate of the three groups were detected right after the EA intervention, and the serum expression levels
of interleukin-13 (TL-1B) and interleukin-6 (IL-6) were measured using enzyme-linked immunoassays. Real-time
fluorescence quantitative polymerase chain reactions were used to detect the transcription levels of IL-13 and IL-6 in
the rats’ duodenums, while western blotting was employed to assess the expression of caspase-1 P20 and dermatin D
(GSDMD) in their duodenums. Results
model and EA groups was significantly different from that in blank group, and after 7 and 14 days the average body

After successful modeling, the average body weight of the rats in the

weight of the former groups was significantly different from that of the blank group, with significant differences be-
tween the two groups as well. After the EA intervention significant differences were observed in gastric reside and
small intestine propulsion rate between the EA group and the model group, as well as between the model and the
blank group. After the intervention, there were significant differences between the blank group and the other two
groups in the average expression of IL-1B and IL-6 in serum, IL-1B3 and IL-6 mRNA in the duodenum, as well as the
GSDMD and caspase-1 p20 proteins in the duodenum. There were significant differences between the model and EA
groups in all of the above measurements. Conclusions EA at the Zusanli point can significantly reduce the level of
scorch death in the duodenum of FD rats, as well as relieve low-grade duodenal inflammation and the clinical symp-

toms of FD. Its mechanism may be related to the down-regulation of the expression of caspase-1 P20 and GSDMD-N

protein, and of inflammatory factors such as IL-1f3 and IL-6, relieving low-grade duodenal inflammation.
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M0037¢) ; @ FEH AL (3,3’ -diaminobenzidine , DAB)
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WA G L (P<0.01) , HHATH KR+ 218 mA
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a4t GSDMD Fl caspase-1 p20 & H E ik KFE5
PRI LB, 22 5 O A Se it 22 0 X (P<0.05) , T L
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PGSR BE (0.5 mA) HLAET 2 = B BV AT 00 e s A1
%@%Zﬁﬁ?ﬁ%ﬁﬁﬁ, Eﬂf%ﬂ*@%%?—a ( tumor
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A T O LA [R) A {5 30 % R R G PL R AE
F, ML TNF-o0 ZKFREAS T 71.5% , i HLIA BE A TL-
1B IL-6 RAEF FACE " PAEBISE A s 2 = B
W HUARSAE A G2 RN B T T e . AR5
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JIE T8 BT ol 200 6 ) 5 S e 2k B A RGN
FKAT PN A0 BRI K SR e | AR IR P S RE A BORR B, BRAE
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IL-1B & AT — 48 I 4H 2 1L-18 mRNA B3R iAH] B
TR, DR R BRI FD KR T 5 4
H caspase-1 16465 43E] GSDMD {2 GSDMD 24 £ i,
GSDMD-N i Jf- Rk, AT A28 IL-18 AL ; 4 1 i 2
B TIL-18, & BT 48 RAE M & A, T HL AR 2
HATE FD KRB A8 A2 Y caspase-1 Fil
GSDMD [R5, AR IS A+ — 48 4 4 b i 1IL-1B8
T BT IR RAE RO,

ZE LR B g FD R R = B ATl O FR AR
HHHLIT Y caspase-1 p20 . GSDMD-N £ [ F198 PE [A
T IL-1B8 S FET 40 hr s 0 i 22 38 /KPR 40 i) 448 e £
T2, AR AT I8 2 23 FD R ERIE AL A B B9 RE R A1
AR RIE N . A FEAN A — SR R Z AL, G4

MUAET AR Sl B AR DG R 1 AR 22, A F 58 A T 4
M AE T 20 i P ) GSDMD | caspase-1 p20 Fll 4 AE A
5 IL-1B SR Ha b , X T 4 M A8 T v 1 4 MR A A
A LR A T A A 0 2 5 A A 0 5 2 A
Koy HORARDT A M A8 T2 3F 28 Ul B e i 510 YT FD h
BIVEH], X S T AE J5 2L 58 th i AT iR

& % x w

[1] Ford AC, Mahadeva S, Carbone MF, et al. Functional dyspepsia[ J].
Lancet, 2020, 396(10263) :1689-1702. DOI. 10.1016/S0140-6736
(20)30469-4.

[2] Ford AC, Marwaha A, Sood R, et al. Global prevalence of,, and risk
factors for, uninvestigated dyspepsia: a meta-analysis [ J ]. Gut,
2015, 64(7) . 1049-1057. DOI.10.1136/ gutjnl-2014-307843.

[3] Nasseri-Moghaddam S, Mousavian AH, Kasaeian A, et al. What is
the prevalence of clinically significant endoscopic findings in subjects
with dyspepsia? Updated systematic review and meta-analysis [ J].
Clin Gastroenterol Hepatol ,2022.S1542-3565(22)00594-8. DOI . 10.
1016/].¢gh.2022.05.041.

[4] Ford AC, Mahadeva S, Carbone MF, et al. Functional dyspepsia[ J].
Lancet, 2020, 396(10263) : 1689-1702. DOI;10.1016/S0140-6736
(20)30469-4.

[5] ESF, SR B, SRERS, 5. R EFXT D RE M AL A R IR M ki A
AR B+ T35 TLR4 NF-kB p65 FUsE [ J]. rp [ b B A B2 2
Z45,2020,26 (09) ; 1337-1340. DOI: 10.3969/j. issn. 1006-3250.
2020.09.033.

[6] Vanheel H, Vicario M, Vanuytsel T, et al. Impaired duodenal muco-
sal integrity and low-grade inflammation in functional dyspepsia[J].
Gut, 2014, 63(2) . 262-271. DOI.10.1136/gutjnl-2012-303857.

[7] Yang JW, Wang LQ, Zou X, et al. Effect of acupuncture for post-
prandial distress syndrome; a randomized clinical trial[ J]. Ann Intern
Med, 2020, 172(12): 777-785. DOI;10.7326/M19-2880.

[8] MaT, Zeng I, Li Y, et al. Which subtype of functional dyspepsia pa-
tients responses better to acupuncture? A retrospective analysis of a
randomized controlled trial [ J ]. Forsch Komplementmed, 2015, 22
(2):94-100. DOI;10.1159/000380983.

[9] Mao X, Guo S, NI W, et al. Electroacupuncture for the treatment of
functional dyspepsia: a systematic review and meta-analysis [ J].
Medicine, 2020, 99 ( 45 ). €23014. DOI. 10. 1097/MD.
0000000000023014.

[10] X, DHE, XIGER, 4. BET 8z 48 i Sh R M A A REH &
WA ], KL 5 BE 2, 2019, 15(10) ¢ 157-159. DOL: 10.
11954/ ytetyy.201910053.

[11] LiuS, Wang ZF, Su YS, et al. Somatotopic organization and intensity
dependence in driving distinct npy-expressing sympathetic pathways
by electroacupuncture[ J]. Neuron, 2020, 108(3) : 436-450 e437.
DOI;10.1016/j.neuron.

[12] B IR, FE 5. AR ERN S I0-H R 7E B R IT I
REVET (LA ROREUPRIME L) ], #HRIBTSE, 2016,01:35-39, 50.
DOI;10.13702/j.1000-0607.2016.01.006.

[13] #RIRMY,IRLLEE Bz, 5. MR XS T AB M I AL RARE R B E W
i3 B VIP Fl CGRP K I [ 1], b [ oh P B2 25 4 2
2017,03:360-364. DOI.10.7661/CJIM.2017.03.0360.

[14] Nojkov B, Zhou SY, Dolan RD, et al. Evidence of duodenal epithelial



rPAE R T R A 5 AT 2R 2022 4F 12 A5 44 4845 12 8] Chin J Phys Med Rehabil, December 2022, Vol. 44, No.12 - 1063 -

barrier impairment and increased pyroptosis in patients with functional G IE R R AR S A R R [ )], L TR ERE,
dyspepsia on confocal laser endomicroscopy and " Ex Vivo" mucosa a- 2021, 48(8): 238-241. DOI. 10.13192/j.issn. 1000-1719.2021.08.
nalysis[ J]. Am ] Gastroenterol, 2020, 115(11): 1891-1901. DOI. 068.
10.14309/ajg.0000000000000827. [20] #/hmm, EIF, FEWIE, 4. et 2 =17 X IRe e A B
[15] Shi J, Zhao Y, Wang K, et al. Cleavage of GSDMD by inflammatory R K R S Cajal 1] S5 48 it 1 A ) 5 Wiy [1]. g 2 i , 2019,
caspases determines pyroptotic cell death [ J]. Nature, 2015, 526 60(16) : 1407-1411. DOI;10.13288/.11-2166/1.2019.16.013.
(7575) : 660-665. DOI;10.1038/nature15514. [21] Hirano T. IL-6 in inflammation, autoimmunity and cancer[ J]. Int Im-
[16] RE2T, A4, FHE, 4. M BHTE SRS S RIS munol, 2021, 33(3) : 127-148. DOI.:10.1093/intimm/dxaa078.
KB FD B A g #Sr AP [T, PR rp g BE S A ik A, [22] Yu P, Zhang X, Liu N, et al. Pyroptosis; mechanisms and diseases
2015, 23(7): 462-466. DOI: 10.3969/j.1issn. 1671-038X.2015.07. [J]. Signal Transduct Target Ther,2021, 6(1): 128. DOI.10.1038/
04. s41392-021-00507-5.
[17] X, BT, LW st e[ M. dbat. shEEZGH R, 2012 [23] Wang K, Sun Q, Zhong X, et al. Structural mechanism for GSDMD
116. targeting by autoprocessed caspases in pyroptosis [ J|. Cell, 2020,
(18] EJb,W/INuE T+ Z 48 1 5t W BRI D RE PEIE AL A R 1 o B2 AF 180(5) ; 941-955. DOI:10.1016/j.cell.2020.02.002.
FEHERL )] MR R ROR-T E 2 BURE,2022,24(3) :925-932. (&1 H 17:2022-10-22)
[19] Z5JF, ZRfE, S HUfhe =7« Y37 K 7N IS I (A - BrtA)

- AP A -

DI P 7 7 T I G 1 P 6 B A

WEEAMREEET R AR S RRMZE S AR X5 6,7 JMgnZE 23 i n pg 8 B 2 R IR 0k, T
2022 4% 12 H 21 H 7 B 50 3 e E #2496 %5

FAE AR TR AR A =Rl 1 Se 9k T B N 22— | B A 5 | 0UAR 4l phy B 2 R 4 3L s = 1) IRLAR BRE A2
B2 2 R R N IRAR R S A Ty T 1 ANl AR R TR R AR A T G R B ) S0 1] 7 6 R A
AP BEAE T R AR L, At — B SRR A T 1 A 55 02 B A 1Y R R ) 5 R B SR SRR 2R R
Jo R SR 2 A A A A B R T SR LI 22 PR %o ] N A/ A s 2 B BT R AR BT A F 9 R A R | B
BER ERER S RIE b SR B AR AT NGk 2 S EER B L RMA It & VR BMILI IS S 1557 , A Akl
B F R R ERE H @R DL E N SRR R AT T B R 205 A 2 50, BB 1
&, CEC AR TAE T i E e S AR

B EERMAER e T ERE R ERARIRE AL, AT AR R B moE B S & FL

LALLM AR E MBS S R B AR e K Z R

(hEMEESSRERE) HEERS
(REMIRES S R E ) BB



