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(Abstract] Objective To explore the effects of acupuncture on lipid metabolism and gut microbiota in rabbits with
atherosclerosis (AS) induced by a high—fat diet and its mechanism of action. Methods Twenty—four New Zealand rabbits were
randomly divided into blank group, model group, and acupuncture group, with 8 rabbits in each group. The blank group was fed

with a normal diet, the model group was fed with a high—fat diet, and the acupuncture group was fed with high—fat diet combined
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with daily acupuncture intervention, once daily for 12 weeks. Serum levels of total cholesterol (TC), triglycerides (T'G), low—density
lipoprotein cholesterol (LDL-C), and high—density lipoprotein cholesterol (HDL-C) were measured using a fully automated biochemistry
analyzer. Pathological changes in the rabbit aortas and plaque areas were observed through hematoxylin—eosin  (HE) staining and oil
red O staining. The structure and function of the gut microbiota were analyzed by 16S rDNA sequencing. Results Compared with
the blank group, the levels of TC, TG, and LDL-C increased (P<0.01), the HDL-C levels decreased (P<0.01), and the ratio of thoracic
aortic plaque area increased (P<0.05) in the model group. Compared with the model group, the levels of TC, TG, and LDL-C
decreased (P<0.01), the HDL-C levels increased (P<0.05), and the ratio of thoracic aortic plaque area decreased (P<0.05) in the
acupuncture group. The results of 16S rDNA sequencing indicated that acupuncture could modulate the gut microbiota structure
and influence both a and B diversity in AS rabbits. Compared with the blank group, the model group demonstrated increased
relative abundances of Firmicutes and the NK4A214_group genus (P<0.05), while showing decreased relative abundances of
Bacteroidota, Cyanobacteria, Muribaculacea, and Bacteroides (P<0.05). In comparison with the model group, the acupuncture group
exhibited increased relative abundances of Bacteroidota, Cyanobacteria, Muribaculacea, and Bacteroides (P<0.05), along with a
decreased relative abundance of the NK4A214_group genus (P<0.05). KEGG functional predictions revealed that, compared with the
blank group, the model group had reduced relative abundances of Biosynthesis of other secondary metabolites and Glycan
biosynthesis and metabolism (P<0.05). Conversely, compared with the model group, the acupuncture group showed an increased
relative abundance of Glycan biosynthesis and metabolism (P<0.05). Conclusion Acupuncture may improve lipid metabolism and
alleviate aortic injury in AS rabbits by modulating the diversity and structure of the gut microbiota. Meanwhile, it may promote
endothelial function recovery by influencing carbohydrate chain biosynthesis and metabolic functions, thereby exerting anti—
atherosclerotic effects.

(Keywords] atherosclerosis; acupuncture; 16S rDNA sequencing; gut microbiota; lipid metabolism
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Fig.1 HE staining results of the thoracic aorta in each group of rabbits
T 2L AR A8 B A LA PN S, PR Sk s S IR A, SR AHE SR 200 155 T BTG o

200 pm

HEEIE

stz

B2 JBARMEINKBL ORBER(X3S)
Fig.2 Oil red O staining results of the thoracic aorta in each group of rabbits (x3.5)



TR H S 25 K222 3] hitp:/fhnzyydxxb.hnuem.edu.cn

2025 45 45 &

2120
60
%k
§ 40
52 *#
2 B
#H 20+
0 T T T
i B 5
&£ & @

B3 FHEEMENKBIREREL LB 0)
Fig.3 Comparison of the proportion of thoracic aortic plaque
area among different groups of rabbits (Oil Red O)

T 525 AL, *P<0.05 ; SHRIZH HAR, #P<0.05,

232 B ZFEMESHT BT Bray-Curtis BB K B
SR AE R R, R=0.647 , P=0.001 , 2B 4541
HERBERTHNZER, HERARIMFEEX,
SRR R, a5 I AVE R B BAE A AR TEARN
Vi RN ARRL, TS TR 2 11 5347 B S AR [, 4 s AR
G HAD A Z B R, LA S,

R o o A &5 2R R 2 A AT I ZH Y

FEAR SRR oy | R IITIX P 2H 20 N AR ASTE i 3 A
AR b B 5 v B — e BRI AR A S A 55
TR SRR N R E2ZE O TR 6,
233 KRB LRI TEITKF L,
JEREE ) FUAFTFE ] PERET ] (Verrucomicrobiota) |
2R B 1] (Actinobacteriota ) | B i AT B ] ( Desul-
fobacterota) AL B[] . Wi 7% B | ] (Cyanobacteria ) J2&
& ARSI TR R E AR . 525 FA T R
21 G il T PR RE TR 1 TAR 2 B2 T R (P<0.05) , JUAT
TR DI 8 TR 1 D AHDOS 2 B AR (P<0.05) 5 SR 2
VR, Bt A 2H S il rh DU TR 1 R 35 TR T T AR
J¥ 1TH(P<0.05), TEILIE 78,

TEJR KT |, & 2 A i T R 2t BT TR
(Eubacteriaceae ) Fl & 2 7 £ (Lachnospiraceae) T
KIHKEH B  NK4A214_group H B B BT H B
(Muribaculaceae ) FIFF T J& (Bacteroides ) J& 5 BRI
J& ( Ruminococcus ) N2 W J& _UCGO14 ( Clostridia_

x2 BHERBEER o ZHMELE (xss)
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Fig.4 Analysis of a-diversity of gut microbiota in each group of rabbits
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Fig.11 Kruskal-Wallis analysis of the gut microbiota
based on KEGG functional abundance in each group
of rabbits
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