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Effects of Akkermansia mucinophila on lipid metabolism and inflammatory factors in
obese ApoE™”~ mice induced by high-fat diet
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[ Abstract] Objective To observe the effects of Akkermansia muciniphila (AKK) on lipid metabolism and inflammatory factors in
ApoE knockout ( ApoE™”) mice fed with high-fat diet. Methods Healthy SPF male C57BL/6] and ApoE™" mice (4 weeks old)
were selected and fed with high-fat diet. Six weeks later, 20 ApoE™ ™ mice with an average weight higher than 10% of that of C57BL/6]
mice were selected and numbered randomly, and those with odd number were divided into the model group (n=10) and those with even
number into the AKK intervention group (n=10). And another 10 C57BL/6] mice served as control group. The mice in the control group
and the model group were intragastrically administrated with glycerol preparation without AKK, and those out of the AKK intervention

group were given glycerol preparation containing 1x10°CFU AKK, 0. 1 ml each time, once per day. After intragastric administration for
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4 weeks, fasting body weight was measured. Serum and epididymal adipose tissues were collected from each group. Serum levels of
triglyceride (TG), total cholesterol (TC) , high-density lipoprotein cholesterol (HDL-C) , low-density lipoprotein cholesterol ( LDL-C) ,
interleukin-1 (IL-1) , I1.-6, I1.-8, IL.-10, C-reactive protein ( CRP) , tumor necrosis factor-a (TNF-a) and monocyte chemoattractant
protein-1 (MCP-1) were detected. The weight of epididymal adipose tissue was weighed, and the morphology was observed after HE
staining to calculate the average size of epididymal adipose tissue cells. SPSS statistics 26. 0 was used for data analysis. One-way
analysis of variance was used for comparison among multiple groups. Results After 4 weeks of intragastric administration of AKK, the
fasting body weight, epididymal fat weight and body fat percentage were decreased in the AKK intervention group than the model group,
though the differences not significant ( P>0.05). The AKK intervention group had significantly lower TG (0. 85+0. 17 vs 1. 65+0. 15
and 1. 08+0. 09 mmol/L) and LDL-C levels (3.20+0.85 wvs 6.47+0.87 and 4.89+0.56 mmol/L) , and obviously higher HDL-C
(919.89+116. 19 vs 433.59+183. 85 and 721. 11+222. 70 mmol/L) when compared with the model group and the control group (all
P<0.05). The TC level was notably lower in the intervention group than the model group (3.00+0.64 vs 5.12+0.71 mmol/L,
P<0.05). For the inflammatory factors, the levels of TL-1 (74.10+25.28 vs 191.42+31.36 and 123.91+25.29 pg/ml), IL-6
(63.1029.53 vs 100. 76+ 11.42 and 77.76+8.20 pg/ml), 1L-8 (64.34+10.36 vs 104.59+8.46 and 82.64+11.79 pg/ml), CRP
(88.85+24.33 ps 172.53+25. 41 and 122. 72+22. 08 ng/ml) , TNF-a (372.30+47. 05 vs 674. 53+62. 18 and 509. 97+54. 50 pg/ml) and
MCP-1 (11.90+1. 58 ws 25. 18+2. 03 and 18.59+2. 11 pg/ml) in the AKK group were remarkably lower than those in the model group
and control group (all P<0.05). The IL-8 level was in a trend of increasing, but no statistical differences were seen among the
3 groups (P>0.05). HE staining showed that the average area of epididymal adipocytes was significantly smaller in the AKK intervention
group than the model group (330.45+55. 84 vs 879. 58+36. 74 wm”, P<0.05), and regular cell morphology and increased number of
adipocytes in a single field of vision were also observed. Conclusion AKK improves dyslipidemia and reduces serum inflammatory
factors in obese ApoE ™™ mice fed with high-fat diet.
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Table 1  Comparison of fasting body mass, epididymal fat mass and body fat percentage among three groups of mice
(n=10, x+s)
Ttem Control group Model group Intervention group F P value
Initial fasting body mass(g) 15.00+0. 58 15.33+0. 87 15.38+1. 06 0.413 0. 667
Fasting body mass after 6 weeks of high fat diet(g) 23.71+£2.29 27.33+£2.00" 26.25+2.05" 5.978 0.009
Fasting body mass after 4 weeks of intervention( g) 22.10+1.95 26.73+1.60" 25.26+1.89 " 13.230 0. 000
Epididymal fat mass(g) 0.25+0. 04 0.34+0. 14 0.31+0.70 1.675 0.211
Body fat percentage( %) 1.12+0. 13 1.25+0.48 1.24+0.30 0.325 0.726

Compared with control group, * P<0. 05.
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Table 2 Comparison of blood lipid metabolism related indexes among three groups of mice

(n=10, mmol/L, x+s)

Item Control group Model group Intervention group F P value
TG 1.08+0. 09 1.65+0. 15" 0.85+0.17"* 67.329 0. 000
TC 3.55+0.75 5.12+0.71° 3.00+0. 64" 20. 888 0. 000
HDL-C 721.11+222.70 433.59+183.85" 919.89+116. 19" 16. 146 0. 000
LDL-C 4.89+0. 56 6.47+0.87" 3.20£0.85** 36.471 0. 000

TG triglyceride; TC; total cholesterol; HDL-C: high-density lipoprotein cholesterol; LDL-C; low-density lipoprotein cholesterol. Compared with control

group, * P<0.05; compared with model group, *P<0. 05.

2.3 3 A/NRRIERFHEXIERILE

HEE T4 85, AKK T W4 R MK 748 br
IL-1 1L-6  IL-8 . CRP , TNF-a J2 MCP-1 4 & & 1%
THIARVZH XA, ZER Y ARITEE X (Y
P<0.05), IL-10 A Fmadh (0 3 4 i 2: 5 s
PeEE X (P>0.05;%3) .
2.4 PERE/NRMZRERAELSR HE fEBER

MR 22 HE J ) 5 T 200 £ W58 T
WL e BT REZH /)N BRURE D7 248 R HE ) 5 %% | S PR
WA, BRI PR 2 O A B AR R R RN i 2
MR, 50T IR LA, AR 2H /)N BRUA 1D 48 i DR/

ANE] BRI, BSR4 BE AR $/\H
HPT SR B A B R ABROR B A R

AKK TP A Y 21 /) BB Iy 2 20 4 s o /N B ji
AN TR AL | B PLET T BR A A B R
(K1), F Image Pro Plus 6.0 {4447 bt 52 A5 Wi
AT XA TET R, 25 5 R S 0 HR A A BT A /N B
FF 52 B 1 2 2 40 - 359 T R (879. 58 £36. 74 ) FlI
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Table 3 Comparison of inflammatory factors related indexes among three groups of mice (n=10, x+s)

Item Control group Model group Intervention group F P value
IL-1( pg/ml) 123.91£25.29 191.42+31.36 " 74.10+25.28 ** 38.330 0. 000
IL-6( pg/ml) 77.76+8. 20 100. 76+11.42 63.10+9. 53" 30.989 0. 000
IL-8( pg/ml) 82.64+11.79 104.59+8. 46" 64.34+10.36 % 33.615 0. 000
IL-10( pg/ml) 221.59+64. 00 248.04+42.26 255.68+57.23 0. 802 0. 462
CRP(ng/ml) 122.72+22. 08 172.53+25.41° 88.85+24.33*" 25.917 0. 000
TNF-a( pg/ml) 509. 97:54. 50 672.13+66. 18" 372.30+47.05"* 58.824 0. 000
MCP-1( pg/ml) 18.59+2. 11 25.18+2.03" 11.90+1.58 ** 101. 634 0. 000

IL-1: interleukin-1; IL-6: interleukin-6; IL-8: interleukin-8; IL-10; interleukin-10; CRP: C-reactive protein; TNF-a:

monocyte chemoattractant protein-1. Compared with control group,

* P<0.05; compared with model group,

B

tumor necrosis factor-o; MCP-1;

#P<0. 05.

B1 3ANAKMEZEHESR HE 6

Figure 1

HE staining of epididymal adipose tissue among three groups of mice

(x200)

A control group; B: model group; C: intervention group. HE: hematoxylin-eosin
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Figure 2 Comparison of average area of epididymal adipose
tissue cells among three groups of mice
Compared with control group, * P<0. 05; compared

with model group, *P<0. 05.
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