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[ABSTRACT]
(TMAO) -high mobility group box 1 protein (HMGB1)/NOD-like receptor thermal protein domain associated protein 3

Objective To observe the effect of electroacupuncture (EA) on the trimethylamine-N-oxide
(NLRP3) pathway in cerebral ischemia (Cl) rats, so as to explore its mechanism in brain-gut co-treatment. Methods
Male SD rats were randomly divided into sham operation, model and EA groups, with 15 rats in each group. The ClI
model was established by occlusion of the middle cerebral artery (MCAQ). EA was applied to “Baihui” (GV20) ,
“Tianshu” (8T25) , “Shangjuxu” (ST37) , and “Dazhui” (GV14) for 20 min,

Neurological deficit was assessed using the Zea-Longa score. The cerebral infarction volume was detected by TTC

once every other day for 14 d.

staining, the pathological changes in the ischemic cerebral cortex and colon tissues were observed by HE staining. The
contents of TMAO, HMGB1, NLRP3, interleukin (IL)-1B, zonula occludens-1 (ZO-1), and Occludin in serum, colon,
and ischemic cerebral cortex were detected by ELISA. The protein and mRNA expression levels and positive expression
of HMGB1, NLRP3, IL-1B, ZO-1 and Occludin in colon tissue and ischemic cerebral cortex were detected by Western
blot, real-time fluorescent quantitative PCR, and immunofluorescence staining, respectively. Results After modeling
and compared with the sham operation group, the Zea-Longa score and the percentage of cerebral infarction volume,
the contents of TMAO, HMGB1, NLRP3 and IL-1f in serum, colon and ischemic cerebral cortex, the expression levels
and positive expressions of HMGB1, NLRP3, IL-1B protein and mRNA in colon and ischemic cerebral cortex were
significantly increased (P<0.01) in the model group, while the contents of ZO-1 and Occludin, and the expression
levels and positive expressions of ZO-1, Occludin protein and mRNA were decreased (P<0.01). After 14 days’
treatment, all the increased and decreased levels of the indexes mentioned above were reversed in the EA group
relevant to the model group (P<0.01). HE staining showed disordered arrangement of neurons in the ischemic cerebral
cortex, loosened structure, widened intercellular spaces, with inflammatory cell infiltration; as well as mucosal damage
in colonic tissues, disordered glandular arrangement, reduced number of goblet cells, accompanied by inflammatory
cell infiltration in the model group, which were relatively milder in the EA group. Conclusion EA mediating brain-gut
co-treatment can reduce the content of intestinal flora metabolite TMAO, down-regulate the expressions of HMGB1/
NLRP3 in intestinal tissue, and reduce peripheral inflammatory factors, thereby alleviating the inflammatory response in
brain tissue of MCAO rats.
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Thermo) , # G & 43 6 B 1T (/g ot L L RHEE )
Image J EZ 53 Br k£ (3 E NIH) .
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S 8 B PCR 2 43 S0 G I K Bk i A g
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Table 1 Prime sequences
7|
751
A o e/
(53"
bp

L#f TGCCTCGCGGAGGAAAAT
HMGB1 168
T CTCTGAGCACTTCTTGGAGA

E##ATGCCGTATCTGGTTGTGTT
NLRP3 142
T# GACTTAGGAAGAGCTGAGCA

L1 i TCCACCTCAATGGACAGAAC 04
i T AAGGCCACAGGGATTTTGT

70-1 i CAAGGAGGTAGAGCGAGGCA 197
) T CTGGGAACTTTGTTTGAACTGG

- F#F TGGGAGCCTTGACATCTTGT
Occludin __ 126
T GGTGCATAATGATTGGGTTTG

~ BF#FCCCATCTATGAGGGTTACGC
B-actin N 150
T TTTAATGTCACGCACGATTTC

HHMGB1 Ry & B R % & 1 B1,NLRP3 Jy NOD ¥
ZARATE A G G 13, TIL-18 S 4 A & -18,20-1
FA BN A 1, Occludin A A E F -

B 55 98 G G £ 3k K I R BBk ot K B B 2 X
45 4 40t HMGB1., NLRP3 ., IL-18. ZO-1,
Occludin FHPEFRIE I R4 3 LR, LL20%
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S M R XL AT T IR I A I L 4L, T 4%
22 56 W [ v B o R K VR A B A
2~3 9K/ HORE S pm) MR IR &0 8E R
W BREE LB K AR TR R PR AE &L I A T A
& 5 L6 I —$Ht (HMGB1 2h 1:4 00, NLRP3 W
1:300, IL-1B 2 1:400, ZO-1 4 1: 300, Occludin
7 1:300) 9 30 min. N = HT(1: 500) S0 F
10 min  TSA G YR F 10 min, % il DAPI & %4
KA ZIRBEE 5 min, HILFOEE K B 77 B R, 5%
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Fig. 1 Comparison of cerebral infarct volume percentage
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Fig.2 Comparison of morphological changes in the cerebral cortex and colonic tissues on the ischemic side of rats in the 3

groups (HE staining, 3 rats/group)
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