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[ Abstract]  Objective Recent studies have shown that intestinal microorganisms are associated with metabolic
diseases, such as type 2 diabetes mellitus (T2DM) , and the reported mechanisms are mostly based on rodent models, but
rarely reported in pig models, which are closer to human biology. Methods To explore changes in composition and
structure of intestinal microorganisms in a mini-pig model of T2DM, the Guangxi Bama mini-pig was provided a high-fat/
high-sugar diet to induce T2DM. After successful induction of T2DM, fresh fecal samples were collected from individuals in
the T2DM and control (CN group, fed a normal diet) groups, and 16S rRNA gene sequencing technology was used to
analyze the composition and structure of intestinal microorganisms. Results — The sequencing result showed that the

diversity of intestinal microorganisms was decreased in T2DM group versus CN groups. At the phylum level, the abundance
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of Firmicutes and Bacteroides was significantly increased and decreased, respectively, in T2DM group compared with the
CN group. At the genus level, principal coordinates analysis showed that the composition of the CN group was significantly
different from that of T2DM group, and the T2DM group had a unique genus of Mitsuokella related to succinic acid
production. Comparison of the two groups and linear discriminant analysis effect size analysis showed that several bacteria
exhibited significant differences between the two groups, such as Oscillospira, Prevotella and Peptococcus, which were
significantly enriched in the CN group, and g__Intestinibacter, which was significantly enriched in the T2DM group. There
were no significant differences in metabolic pathways between the two groups. The two groups were mainly enriched in
pathways assigned the biosynthesis of amino acids, carbon metabolism, amino sugar and nucleotide sugar metabolism,
glycolysis and gluconeogenesis. Conclusions In this study, we found the characteristics of intestinal microorganism
variation and the potential microorganisms closely associated with the occurrence of T2DM in mini-pigs. These findings
provide a theoretical basis for the study of the association and related mechanisms between intestinal microorganism
and T2DM.
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Table 1 Nutrition composition of standard diet of CN group

HFEEST Nutrients (%) Content (%)
HIZE A Crude protein 16. 00
HLEF4E Crude fiber 6. 00
MUK Coarse gray matter 8.00
5 Calcium 0. 60
S8 Total phosphorus 1.00
AR Lysine 0.95
EE MR Methionine 0.27
LA Common salt 0. 80
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Note. Compared with the CN group, the weight of T2DM group was significantly different at 4 and 6 months after intervention, * P < 0.05. Compared

with CN group, fasting blood glucose in T2DM group was significantly different at 6 months after intervention, * P < 0. 05.

Figure 1 Changes in body weight and fasting blood glucose



T E LI E IR 2021 4F 12 A %5 29 %55 6 ] Acta Lab Anim Sci Sin, December 2021, Vol. 29, No. 6 771

2.2 HARIER

AWFFEXT CN 411 HFD 41 /NS B 38 5 A 1)
16S rRNA [ v3-v4 DX HEAT i 8 2 ¥, X 46 I 371
PEAT B 2 5 IL3k A5 576 918 A& ALfLF 51, fifi
FH QUME2 % 2 v () DADA2 47 {28 %) 3545 e Ak )7
G AT R BRAE SRS 1587 4N ASV 43 17 T
24 N4 47 A~ H (82 NFF 200 A& FT 330 NF
2.3 Alpha S#EMESH

R T VHAG AR R TE Z R B S X R

APEATIH—ALAb Bl QUIME2 - 3 4 R A
P ASVs il 29 202 5580, AR5, A HI-F
JE 0 A BT A R Y A 2R R 4R A
( Shannon , Simpson ) MEEEI @I( Chaol (ACE .
Sobs) ,CN #H#1 HFD 44 0.7 .15 .30 d A [&] i} 3 A9
Shannon Ei’lé‘iﬁ(\Simpson T8 %0  Chao 840 . ACE 184K
I Sobs 45 %t =2 18] 24 Jc . 2 1 22 5%, {H )& T2DM £
F) Z A I i JORD 2 6T B 18 B R AT CN 4 (3R
2)

R 2 CNZHF T2DM 2Hf% Alpha 2R
Table 2 Alpha diversity of the CN group and the T2DM group

A5 Groups Sobs ACE Chao Shannon Simpson
CN 4 CN group 439.80 = 24.09 440.70 = 24.46 440.40 = 24.38 4.34 £ 0.19 0.05 + 0.01
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Note. A. Venn shows the common phyla of the T2DM group and the CN group. B. The bar chart shows the species composition of the two groups. C.
The box chart shows the differences between Firmicutes in the two groups. D. The box chart shows the differences between Bacteroidetes in the two
groups.

Figure 2 Composition and difference of intestinal microflora at phylum level between T2DM group and CN group
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Figure 3 Composition and difference of intestinal microflora at genus level between T2DM group and CN group
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