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[ Abstract]
Amuc_1100 protein on a rat model of diabetes mellitus induced by high-fat diet (HFD) combined with streptozotocin

Objective To explore the protective effects of live or pasteurized Akkermansia muciniphila and

(STZ). Methods A total of 96 Sprague-Dawley (SD) rats were randomly assigned to 8 groups, including 6 experimental
groups and 2 control groups, with 12 rats in each group. HFD combined with STZ injection was given to the rats to create
a simulated model of the progression of diabetes mellitus type 2. In addition, the rats were treated with different doses of
live or pasteurized Akkermansia muciniphila or Amuc_1100 protein by way of gavage for 8 weeks simultaneously. Plasma
samples were collected to determine the level of parameters related to lipid and glucose metabolism, and inflammation
mediators. Colon tissue specimens were collected for HE staining. Stool samples of the rats were collected for 16S rRNA
gene sequencing. Results Compared with the HFD control group, rats in the group treated with Akkermansia
muciniphila exhibited significantly lower body mass gain (P<0.01) and lower plasma TNF-a level (P<0.05).
Administration of Akkermansia muciniphila or Amuc_1100 protein increased the number of goblet cells and mucin
secretion. The B diversity analysis of the samples showed no overall difference in the intervention groups.
Conclusion Oral administration of Akkermansia muciniphila can effectively ameliorate HFD-induced metabolic
disorders, including body mass gain and systemic inflammation. Akkermansia muciniphila and Amuc_1100, to a certain
degree, improved the gut barrier function. After eight weeks of intervention, there was no significant impact on the
structure of the gut microbiota.
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Fig 1 The survival of rats and the effect of Akk intervention on body mass gain and glucose homeostasis of SD rats on HFD

A: High-fat diet (HFD) live Akk, 5x10° CFU (n=12); B: HFD live Akk, 5%10° CFU (n=12); C: HFD pasteurized AKK, 5%10° CFU (n=11); D: HFD pasteurized Akk,
5%10° CFU (n=12); E: 6 ug Amuc_1100 protein (n=12); F: 3 ug Amuc_1100 protein (n=12). I: Normal diet (n=12); G: HFD (n=8). BM: Body mass; FBG: Fasting blood-

glucose; G6P: Glucose-6-phosphatase. * P<0.05, ** P<0.01, *** P<0.001.
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Table 1 Data analysis findings on lipid metabolism parameters

Group Triglrcerides/ Total cholesterol/ Low-density lipoprotein

(mmol/L) (mmol/L) cholesterol/(mmol/L)
A (n=12) 0.80+0.50 6.591+4.12 1.97+£1.20
B (n=12) 0.76+0.37 7.35£2.53 2.48+0.61
C (n=11) 1.37+0.59 7.27+2.55 2.60+0.79
D (n=12) 0.79+0.34 6.48+2.02 2.30+0.85
E (n=12) 0.56+0.48 5.38+£2.09 1.83+0.64
F (n=12) 0.96+0.86 5.84+3.95 2.27+1.30
1(n=12) 0.71£0.25 2.66+0.57* 1.40+0.54
G (n=8) 0.95+0.73 6.6215.10 2.08+1.48

A-F, 1, G: Same notes of Fig 1. * P<0.05, vs. G group.
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Fig 2 Effect of Akk intervention on the inflammation status of SD rats on HFD

A-D, 1, G: Same notes of Fig 1; TNF-a: Tumor necrosis factor-a; IL-6: Interleukin-6; CRP: C-reactive protein. * P<0.05, ** P<0.01, *** P<0.001.
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Fig 3 Effect of Amuc_1100 protein intervention on the body weight and glucose homeostasis of SD rats on HFD

E, F, I, G: Same notes of Fig 1; BM, FBG and G6P denote the same as those in Fig 1. * P<0.05, ** P<0.01, *** P<0.001.
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Fig 4 Effect of Amuc_1100 protein intervention on the inflammation status of SD rats on HFD

E, F, I, G: Same notes of Fig 1; TNF-q, IL-6 and CRP denote the same as those in Fig 2. * P<0.05, ** P<0.01, *** P<0.001.
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Fig 5 Histologic analysis of the colon tissue of HFD rats given Akk intervention. HE x400

A-D, I, G: Same notes of Fig 1.
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Fig 6 Histologic analysis of the colon tissue of HFD rats given Amuc_1100 intervention. HE x400

E, F, 1, G: Same notes of Fig 1.
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A-F, I, G: Same notes of Fig 1; a: Species accumulation curves; b: OTU rank curve; c: Venn diagram of OTU number.
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Table 2 Analysis of alpha diversity index

Group ACE Shannon Simpson
A (n=12) 2249.96+595.32 4.65+0.33 0.03+0.01
B (n=12) 2784.96+295.82 4.60+0.23 0.04+0.01
C (n=11) 2171.07£934.92 4.13+0.87 0.06+0.04
D (n=12) 2374.32+318.72 4.50+0.54 0.04+0.02
E (n=12) 1235.38+726.37 3.90+0.59* 0.05+0.22
F (n=12) 2212.38+1107.83 4.55+0.73 0.04+0.04
I (n=12) 3173.88+71.65%* 5.45+0.17* 0.02+0.01*
G (n=8) 1948.94+695.07 4.63+0.44 0.03+0.01

A-F, 1, G: Same notes of Fig 1. * P<0.05, ** P<0.01, vs. G group.
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A-G, I: Same notes of Fig 1.
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Fig 9 Taxonomy composition of gut microbiota at the phylum level

A-G, I: Same notes of Fig 1; a: Group level; b: Sample level.
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