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[ Abstract)
(AS) induced by a high-fat/high-sugar diet. Methods
(NC) and AS model groups according to body weight (n = 6 per group). The NC group was fed a normal diet and the AS

Objective To observe changes in the intestinal flora in a Wuzhishan minipig model of atherosclerosis

Twelve male Wuzhishan minipigs were divided into normal control

model group was fed a high-fat/high-sugar diet. After 24 weeks of continuous diet, blood samples were taken from the
anterior vena cava to determine biochemical indexes, including glucolipid metabolism, and a glucose to tolerance test was
also performed. At the end of the experiment, the minipigs were euthanized and body fat deposition was observed. The
aortic vessels were stained with Sudan IV and the abdominal aortic vessels were stained with hematoxylin and eosin to
observe lipid deposition and histopathological changes, respectively. The cecal contents were used for 16S rDNA
sequencing to analyze changes in the intestinal flora. Results  Serum total cholesterol, high-density lipoprotein
cholesterol, low-density lipoprotein cholesterol, blood glucose, and fructosamine levels were all significantly higher in the
AS model group compared with the NC group (P < 0.05, P < 0.01). Body weight and body fat deposition were also
significantly higher in the AS model group (P < 0.01). The aortic vessels showed increased lipid deposition and AS
lesions. DNA sequencing analysis showed significantly lower intestinal flora a-diversity in the AS model group compared
with the NC group (P < 0.05, P < 0.01). At the phylum level, the phyla Bacteroidetes and Actinomycetes were
significantly reduced in the AS model group (P < 0.05, P < 0.01), while the phylum Proteobacteria and the Firmicutes/
Bacteroidetes ratio were significantly increased (P < 0.05). At the genus level, the relative abundances of 17 genera,
including Hespellia, Ruminococcus, Lachnospiracea_incertae_sedis, Pseudobutyrivibrio, and Barnesiella, were significantly
decreased (P < 0.05, P < 0.01), and the relative abundances of 11 genera, including Ramlibacter, Sphingorhabdus,
Cloacibacillus, Oxalobacter, Sphingomonas, and Novosphingobium, were significantly increased (P < 0.05). Functional
prediction analysis showed that multiple pathways such as lipopolysaccharide biosynthesis, lipopolysaccharide biosynthesis
proteins, primary bile acid biosynthesis, and arachidonic acid metabolism may participate in the formation of AS.
Correlation analysis showed that total cholesterol, intima media thickness, lipid deposition, and fructosamine were

associated with 14 genera, including Oxalobacter, Sphingomonas, Cloactbacillus, Clostridialse _ unclassified, and

Ruminococcus. Conclusions  High-fat/high sugar diet-induced AS in Wuzhishan minipigs is characterized by obesity,
disturbed glucolipid metabolism, and obvious AS lesions, possibly related to dysbiosis of the intestinal flora.
[ Keywords] intestinal flora; high-fat and high-sugar diet; atherosclerosis model; Wuzhishan minipig
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Figure 1 Changes of blood lipid levels in each group
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Note. A. The representative picture of Sudan IV staining of aortic vessels. B. Lipid deposition rate.

Figure 3 Changes of lipid deposition in aortic vessels in each group
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Note. A. The representative picture of HE staining of abdominal aortic vessels, and the right picture is an enlarged 40-fold of the
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Figure 4 Histopathological observation of abdominal aorta in each group

2.6 MEEBRISLER
2.6.1 ZHEEHT

- ARV R R SR TN i 3 Tk 2 0 ) b 1
(FEE) USSR a0 B Koor A (5] %8) | #
35455 Chaol (ACE . Observed .Shannon, Chaol &
C I Chaol FHANTHEEAS OTU Kt i 155, wT LA
R R Z R, ACE o J2 R Al 1B V5 Fh
OTU # H 4840, 5 Chaol MYSLIEA], X 154~ 45
BT LR B AE RS ) & B . Observed 4
RS SZPRE) OTU BY1N4%C, Shannon 1 LA
BT YIFI Y B AN &) B AR R b =R e E Y

TEOLT  HET Y P X 5 B2 ey, DU 22 R R A
5 NC 44 4H I, AS 41 B Chaol . ACE . Observed .
Shannon #5804 L E R (P < 0.05,P < 0.01) (K
5A,5B,5C,5D) . B-ZHEMEIM TR XA A Z 1]
OB WU RE 7 A AT LU BB . B A5 FEASTE R
KT, 3 F Bray-Curtis index 15 55 # 17 PCoA 43
Bro DASE— E AR (Axisl) 3, NC 415 AS 41
ARBEARGIE | 20T f) v i ve TR A BB A8 T T4 1L
/NHURE AS BRI R KA (B SE) .

2.6.2  MITKF B AS BEABL/NRLRE gy 38 TR A
Mk



304

] SEIG B4R 2022 4F 6 A58 30 %55 3 ] Acta Lab Anim Sci Sin, June 2022, Vol. 30, No. 3

BREARTEAT OTU M R TT R ZKF X
YRl AT o3 28, T4 L /N AV 0 F T N 25 vh
I AE 32 A 455 J5E BE TR [ ( Firmicutes ) | LA B 7]
( Bacteroidetes) . M2 HE K B ] ( Spirochaetes ) | A% JE
HoE 1] & W]
(Actinobacteria) . ] 1 B ['] ( Euryarchaeota) | ¥t 1

O e N

'] ( Verrucomicrobia) #KE£E [ ] ( Tenericutes) | H.

(' Proteobacteria ) |

( Fibrobacteres) . #2 #T i '] ( Fusobacteria ) %5 11 4~
IT(HE 6A) . NC A PLHATRE Ry JEBETR ] 5 AT
BT, ST A BB 90. 4% , AS AL A E NS
BEBE 1] AR JE AT B 1) A AURT B 1], o 6 R
97.2%, 5 NC 411, AS AT BT T AR B 1]
FEXI B IEMR (P < 0.05,P < 0.01) 2SI ] 4
MR FE (P < 0.05) (K 6C) ; A JERER ]/

F= W 1 ( Synergistetes ), 2 4 #T T FFETTHEIR R ZE TS (P < 0.05) (K 6B)
A 750 B 750
7oo;| = 70n1 = E .
i ¢ 02
zoo{ :! mu{ @ _
S
150-— T 5 T T “ i g
NC 4 AS 4 NC 4 AS = 0.0
NC group AS group NC group AS group 9 NC#
b NC group
C 150 D 55 < o ASH
7001 5.01 - 02 AS group
Pa = - :
°© 7 30 @
200 == b
= s 0.50 025 0.00 0.25

T T
NC4H  AS4
NC group AS group

T T
NC4  AS#4
NC group AS group

Axis.1 [72.4%)

1 :A;CHAOI ;B ACE;C; Observed ; D ; Shannon ; E ; B~ Z#EH:
5 HUGERE AT

Note. A. CHAO1. B. ACE. C. Observed. D. Shannon.

E. B-diversity.

Figure 5 Analysis of intestinal flora diversity in each group
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Figure 6 Changes of intestinal flora at phylum level in each group
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Figure 7 Changes of intestinal flora at genus level in each group
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Figure 8 Functional prediction of intestinal flora and correlation analysis with AS related indicators
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