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Homeostatic analysis of the intestinal microbiota in patients with inflammatory bowel disease by vitamin
D supplementation

SHEN Yalngl'2 ,LI1 Changping] (1. Department of Gastroenterology s A f filiated Hospital of Southwest Medical
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University s Deyang s Sichuan 618000, China ;2. Department of Gastroenterology s Deyang People’s Hospital)

Objective To explore the effect of vitamin D supplementation on the intestinal microbiota of patients with
inflammatory bowel disease (IBD) to reveal the potential impact that vitamin D may have on the treatment of IBD by
regulating the intestinal microbial community. Methods A prospective cohort study was carried out. A total of 60 IBD
patients were included and randomly divided into a conventional treatment group and a vitamin D supplementation group
(30 people in each group). Fecal samples were collected from patients in the two groups before treatment (T0) and after
12 weeks of treatment (T1),and the intestinal microbial composition before and after treatment was analyzed by 16S
rRNA gene sequencing. Microbiome analysis analyzed the alpha diversity and beta diversity of the intestinal flora of the
two groups of patients, and identified significantly enriched microbial groups through LEfSe analysis.  Results After
treatment (T1), the Chaol index and Shannon index of the vitamin D supplement group showed that the intestinal
microbial diversity was maintained (Chaol : TO=104.05+8.35,T1=97. 2249, 28;Shannon: T0=2.0540. 23,T1=1. 92
+0.27) ,while the diversity of the conventional treatment group decreased significantly (Chaol:T0=102. 62+10. 82,T1
=78.84+10. 94;Shannon: TO=1. 95+0. 19, T1 =1. 61 +0. 20). PCoA analysis showed significant differences in gut
microbial community structure after treatment between the two groups. LEfSe analysis results showed that the abundance
of Lactobacillus reuteri , Bi fidobacterium longum , Escherichia coli , f _Bacteroidaceae unclassified , f _Lachnospiraceae
unclassified s f _ Ruminococcaceae unclassified , [ _ Veillonellaceae unclassified and g _ Prevotella unclassified was

significantly increased in the vitamin D supplemented group. Conclusion The vitamin D supplementation group showed
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significant improvement in maintaining intestinal microbial diversity and stability. At the same time, vitamin D

supplementation significantly affected the abundance of specific intestinal microorganisms, which are known to be involved

in the metabolism of vitamin D and other factors. Important host metabolic pathways.

[Keywords]) inflammatory bowel disease; vitamin D supplementation; intestinal flora; 16S rRNA gene sequencing;

microbiomics
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Table 1 Routine therapeutic drugs and vitamin D dosage of patients
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Table 2 Baseline demographic characteristics of patients
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2 BERAMEYMSEESN
I Chaol 45 Ml Shannon #5 % 1E N o

ZAEPERE AR LI YT RIS (To A1 TD) B4 B 35 1 g
EREAFZ AR ILE 1.4 3) . Chaol FREIE R
MR B, TEIRYT R (CTO), W HLIR I A m
Chaol 8B 54 % VitD A L £ F L HE % 2 X
(102. 62410. 82 vs 104. 05+8. 35, P<C0. 05), fEiA
JPJE (T, 8 IR IT A1) Chaol #55 ¥ F =
78.84+10. 94,1 #h 7& VitD £H W 45 M Fa xE (97. 22+
9.28) , A MY 22 S A 4 it L (P<<0.05), 7E4
WA, B A )T 41 Chaol 1580 % F (P <
0.05), 1 #h 78 VitD 41 N A8 fb A g & (P <<0. 05),
Shannon #8§ P Ak 12 W B 09 ZREPERIIS 5 8, 1BYT
B % MLV IF 4019 Shannon 5 805 #h 58 VitD 4141 1o
ER TG (1. 95+0.19 vs 2. 05+0. 23, P>
0.05), BIT G, WHIGIT 4 #) Shannon $5 FL AR =
1. 610,20, 478 VitD 2k /80 (1. 9240. 27) ,
WA 1] ) 22 5 A Ge T 8 (P <<0.05), 7TEA Nk
b ERLR YT AR T R 2 (P<<0. 00D) , #h 38 VitD 4
A8 A6 AN B 3 (P >>0. 05)

®3 BEREEHATANGE o SFEMIEER
Table 3 Comparison of alpha diversity of gut microbiota
pre- and post-treatment
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P onin <0.05 0.331 /
Shannon 45 %%
To 1.9540.19 2.0540. 23 0.472
T1 1.6140. 20 1.9240. 27 0. 004
P ithin <0.05 0.362 /

AHWFTE R PCoA 43 Hr PF-Aki 835 1 30 B R 9% 110
BZrM:., BT Bray-Curtis FE &, WK 2 Irw, 4
o 12 FIWIRIT IS A 2 4 T 18 TR R B A P
5 S5 1 50T BIOAR LU A 7E W] .25 53 (T1 vs TO) , [A B,
TEIRIT G (TD 8 BRI L Fsb 58 VieD 48 & 1 1
TE RS INAFAE W 22 5 . Ah  ZENR YT T (TO)
PR 2 41 R A i a8 A W 0 oK R B 22 S
3 MEEMMENBEEEMSN

TEVRIT T (TO) 2 4 i i 18 R AT #Y Topl0 I %
J& ( Genus ) N Faecalibacterium . Escherichia .
Roseburia . Bacteroides . Ruminococcus  Enterococcus .
Fusobacterium .  Clostridium .  Streptococcus F )|
Akkermansia (8l 3) . % & J&@ B9 o5 U AE 2 20 [R] 22 5 JC 48
R L (P>0.05).

WHAIR T B F IR I 5 Toplo 7 7K °F
(Phylum) b 18 B 5 B A LB 4A. 53807 A
(TOM LGP TS (T I i W #f ' Pasteurellaceae



+ 1050 -

s m R OAE M F L&
Journal of Pathogen Biology

2024 4F 9 A 519 EH 9 M
Sep. 2024, Vol. 19,No. 9

(9. 55% £ 1. 41% wvs 6. 21% £ 1. 64%).
Veillonellaceae (8. 78% + 1. 01% vs 6. 21% =+
1. 24 %)  Fusobacterium (5. 25% £1.50% vs 3. 90%
+1.77%) \Ruminococcus (8. 19% £1.83% vs 3. 71%
+2. 41%) F Bifidobacteria (8. 73% =+ 2. 45% vs
6.72%£1. 500 W FE S LB FE I, 2R BA ST
FHE(P<C0.05,% 4). #hFE VieD 419 82 1797 Al
J& Topl0 ] 7K F (Phylum) % i & # £ & &5 b LA
4B, HIGITHI (TO) MM, B # BT 12 JH (TH I
Topl0 & L3 G V& 1 5 L e ge it 2 22 5 (P >0. 05,
%5,

() Chaot BHEHR (8) Shannon S

Ll

™ n ™ m
LE U eV

ShannonfEB

B 1 ARRESEMRETFANNE VItD AEEFEEHEN
o BHEMEIEHLLE

Fig. 1 Comparison of the alpha diversity index of the intestinal flora
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Fig.3 Percentage of Top10 genus-level (Genus) dominant intestinal
flora shared by the conventional treatment and VitD
supplementation groups
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Table 4 Comparison of intestinal flora abundance at the top 10 phylum
level in the conventionaltreatment group pre- and post-treatment

R ‘ i:ﬂ]EFfEth‘Hﬁ(%) , P
HIFHTCTO)  RYFIR(TD

Pasteurellaceae  6.21+1.64 9.55+1.41 6.327  <C0.05
Veillonellaceae 6.51+1.24 8.78+£1.01 2.951 0.015
Fusobacterium 3.90+1.77 5.25+1.50 2.531 0.018
Ruminococcus 3.714+2.41 8.194+1.83 2.715 0. 009
Bifidobacteria 6.72+1.50 8.73+2.45 2.461 0.022
Faecalibacterium ~ 3.03+1.17 2.23+1.45 -0. 792 0.431
Bacteroides 3.134+2.55 3.2542.90 0. 046 0.963
Roseburia 3.03+2.14 2.3841.80 0.076 0.938
Akkermansia 2.80+1.04 2.57+1.46 0.900 0.371
HoAlh 60.95+1.55 49.0941. 95 0.926 0. 358

£ 5 #hFE VItD AT EIE Top10 77K F (Phylum) B7 & B 8% F FE LL 4
Table 5 Comparison of intestinal flora abundance at the top 10 phylum
level in the VitD supplement group pre- and post-treatment

of patients in the conventional treatment and VitD supp tation
groups at different time points
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Fig. 2 PCoA analysis to compare the beta diversity of the intestinal
flora of patients in the conventional treatment and VitD
supplementation groups at different time points

I ‘ fﬂifﬁﬁ\tlﬁ(%) , P
WIFHTCTO)  RIFR(TD

Faecalibacterium 9.5541.78 8.21+2.83 0.926 0.358
Escherichia 8.78+1.96 7.51+1.99 -0.752 0.461
Roseburia 5.25+1.56 5.9+2.33 1. 203 0.234
Bacteroides 8.19+1.13 6.71+1.62 0. 994 0. 324
Ruminococcus 8.73+1.3 7.72+1.35 -0. 353 0.724
Akkermansia 2.234+2.31 3.03+3 -0. 607 0. 545
Fusobacterium 3.25+2.48 3.13%+2.9 0.503 0.621
Clostridium 2.38+1.49 3.03+1.25 1. 202 0. 244
Streptococcus 2.57+1.48 2.84+1.81 0.253 0. 804
Al 49.094+1.2  51.95+2.85  0.052  0.963
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W wwaran Wl sxviog

B a p_Firmicutes W h:o__Bacteroidales W o f__Porphyromonadaceae
W b:p_Chiorofiexi W o_Acimicrobiales B p:1_Mcrococcaceae

B cc__Acimicrobiia W i o__Erysipelovichales B g I__Chitinophagaceae
W dc_KDs-96 Wk o__Micrococcales W« {_Marinilabiaceae

W oec_ W to_ W s g_ Erysipelothrix

W 1 c__Sphingobacteriia W mo_f W o

W oc | ot

FI e 1) 1 JT AR TSRS R 8 BR SR 2R A 9 B9 a3 2B O Y RN SR
TR DA AR T T BE T B € R MR T AL RN ST VieD 41
5 EHIBITAMAIE VItD BERT 12 A (TLH
LDA %K K /N4 #7 Cladogram
Fig.5 Cladogram of LDA effect size analysis after 12 weeks of
treatment (T1) in the conventional treatment and
VitD supplementation groups
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Fig. 6 LEfSe analysis of intestinal flora after 12 weeks of treatment
(T1) in the conventional treatment group and the VitD
supplementation group (LAD>>2. 0 and P<<0. 05)
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