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Analysis of bi-directional regulation of gut microbiota homeostasis and related metabolites in patients with
cerebrovascular diseases by statins and PCSK9 inhibitors based on cholesterol metabolism regulation
JIANG Kang' .HUANG Xuling' . YIN Xiaogang', QIN Xiaoming', FEI Yulang', DUAN Zhihui® (1.
Department of Neurology »First Affiliated Hospital of Nanyang Medical College  Nanyang 473000, Henan »China ;2.
Department of Neurology ,Luoyang Central Hospital) ™

Objective To compare the bidirectional regulatory effects of statins and PCSK9 inhibitors on intestinal
microbiota homeostasis and related metabolites in patients with cerebrovascular disease. ~ Methods One hundred and
twelve patients with ischemic stroke or transient ischemic attack (TIA) in our hospital were enrolled and randomly
divided into 3 groups:control group (n=237),statin group (n=237,daily 20 mg Atorva statin) , PCSK9 inhibitor group (n
=38,140 mg evolocumab every 14 days). The study lasted for 12 weeks. Fecal and blood samples were collected, 16S
rRNA gene sequencing and metabolite and cholesterol metabolism index detection were performed,and their correlations
were analyzed. Results TC and LLDL-C in the statin group and PCSK9 inhibitor group were significantly reduced after
12 weeks (P<C0.001). TC decreased from 6.2140. 43 mmol/L to 4. 504+0. 41 mmol/L (z=19. 532) in the statin group
and from 6. 12+0. 64 mmol/L to 4. 3040. 53 mmol/L (t=21.126) in the PCSKY9 inhibitor group. HDL-C levels in the
statin group (t=-5.967,P<C0.001) and inhibitor group (¢ =-6.843,P<C0. 001) increased,and TG decreased significantly
(P <C0.001). Shannon index was significantly increased in the statin group (t=22. 382, P<C0.001) and PCSK9 group (¢
=8.212,P<C0.001),and PCoA analysis showed that the two groups were significantly separated from the control group
(P=0.003). Cholic acid and acetic acid were significantly increased in the drug group (P <C0. 001). Akkermansia was
significantly negatively correlated with TC (r =-0. 482, P << 0. 001), and Bacteroides was significantly negatively
correlated with LDL-C (»=-0.526,P<C0.001). Conclusion Statins and PCSK9 inhibitors not only significantly reduce
cholesterol levels in patients with cerebrovascular disease, but also regulate intestinal microbiota and their metabolites

through different mechanisms.
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Table 1 Comparison of among three groups of Patient
Baseline Characteristics

Bl fliyT4l  PCSKO #pifil4l

L/
ik (n=30 (n=30 (n=3%)

St p

R (H)  64.7645.21 65.78+6.02  64.1145,08
HHERY  61.9% 59.5% 56.8%

BMI(kg/m?) 27.05%1.83 28.08+2.37  26,7442,02
NIHSSH##4F  4.16+1.92  4,9442.05  4.434+2.10

F o100 =0.776 0,463

1%, =0.698  0.705
F(3.100) =2.6050.079
F 5,100 =142 0,241

* 2 BEMEYWE o SH1E(Shannon F5EF1 Chaol $851) WEE L

Table 2 Changes in the a-diversity (Shannon index and Chaol index) of the intestinal microbiota

. X4 (n=37) fliT4 (n=37) PCSK9 #i i # 4 (n=38)
o ZFEME N
H2 12 J t L 12 4 t He 2 12 J4 12
Shannon #§%¢  4.50+0. 46 4,5940.38  0.437  4.58+0.37 5.2340.31"  22.382  4.64740.43 5.28-+0.32" 25.271

Chaol 5%k

150.21+19.43 154.71+18.24 0.293 155.34+18.85 179.49+14,72" 8.212 154.88+17.66 184,77+14.93" 9.662

% 12 JH vs FELL L EOXFAEA ¢ K5, P<<0. 001.
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(A) Total Cholesterol (TC) Changes Over 12 Weeks (B) LDL-C Changes Over 12 Weeks
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Fig. 1 Changes in (A) total cholesterol (TC), (B) low-density

lipoprotein cholesterol (LDL-C), (C) high-density lipoprotein
cholesterol (HDL-C) ,and (D) triglycerides (TG) of patients
in each group at baseline and after 12 weeks
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Fig. 2 Changes in the a-diversity of the intestinal microbiota in each group (A:Shannon index and B:Chaol index) and (C) principal

coordinate analysis based on Bray-Curtis distance
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Table 3 Results of differential bacterial community analysis using the random forest model

ST (n=37)
W 2 .

fliT4H (n=37)

PCSK9 #i il F 4 (n=38)

L 12 4 ¢ 2k 12 J# ¢ B 223 12 4 t
Akkermansia 102, 4+18.5 104.1419.2  0.226  101.9419.1 122.3+21.5" 23.436 103.24+20.3 105.1418.7 23,772
Bacteroides 98.9 +£16.4 99.24+17.1  0.619  99.3+17.3  114.84+18.4" 26.239 99.7+18.1 101.2+17.5  2.211
Lactobacillus 105, 8415.7 106.1+16.2  0.552  104.5+14.9 106.8+16.7 18.334 105.3+15.4  119.74+17.9° 16.882
Faecalibacterium 107.1+£17. 2 106.8416.9  0.382  108.0418.3 107.9417.4  1.269  106.5%16.8  91.9%15.3%  12.138

% .12 J8 vs BEER L X AR A ¢ £ 58 P <C0. 001.
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and metabolites and cholesterol metabolism indicators
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