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Abstract: This study was designed to investigate the effect of Huanggin Tang (HQT) on gut microbiota
of ulcerative colitis (UC) rats, and to explore the relationship between Huanggin Tang and ulcerative colitis
and gut microbiota. Fifteen male Wistar rats were randomly divided into control group, trinitrobenzene sulfonic
acid (TNBS) group and TNBS+HQT group. The model of UC rats with cell immunoreactivity was made
established using the compound method (TNBS and ethanol).  After 10 days of administration, 15 fecal samples
were collected and total DNA was extracted from the samples to get total DNA. The primers were designed
on bacterial 16S rRNA V3-V4 region sequences and Illumina Miseq platform was used for high-throughput
sequencing. It was found that the principal component analysis (PCA), the principal co-ordinates analysis
(PCoA) and the non-metric multidimensional scale analysis (NMDS) based on the Beta diversity distance
showed that there were significant differences in the composition of the gut microbiota among the three groups
(P<0.05). Compared with the control group, the Lactobacillus of the TNBS group was significantly decreased
(P<0.05), and the Lachnospiraceae, Desulfovibrio, Roseburia, Ruminococcaceae were significantly increased
(P<0.05). Compared with the TNBS group, the Lactobacillus in the TNBS+HQT group was significantly
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increased (P <0.01), and the Alistipes was significantly decreased (P <0.05). The study suggests that the
Huanggin Tang plays arole in the treatment of ulcerative colitis partially through regulating the structure of the

gut microbiota.

Key words: Hanggin Tang; ulcerative colitis; gut microbiota; high-throughput sequencing
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H& E-stained colorectum sections (10 x10 and 10x20 magnification) in three groups. A: Body weight change after TNBS induction of

colitis; B: Disease activity index (DAI) in each group; C: Control group; D: TNBS group; E: TNBS+HQT group.

0.05, "P<0.01 vs TNBS group

Table 1 The rat gut microbiota diversity indexes in various groups.

taxonomic units

n=5 x+s. 'P<

n=5 x+s. 'P<0.05 vs control group. OUT: Operational
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TNBS group 509.60 + 54.93 457+041 579.60 + 57.63 578.00 + 46.14 0.9 + 0.000 594
TNBS+HQT 507.00 + 9.22 4.29 + 0.45 570.80 + 18.02 567.20 + 9.50 0.9 + 0.000 649
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Figure4 Effect of HQT on gut microbial relative abundanceinrat. A: Relative abundance within Firmicutes; B: Relative abundance

within Bacteroidetes; C: Relative abundance within Proteobacteria. n=5, X+s. 'P<0.05, "P<0.01 vs control group; “P<0.05,
*2P<0.01 vs TNBS group
Table 2 The relative abundance of rat gut microbiota in various groups. n=5, X+s. 'P<0.05 ~P<0.01 vs control group; “P<0.05,
*2P<0.01 vs TNBS group
No. Species Taxonomy Control TNBS TNBS+HQT Trend
1 Firmicutes Phylum 0.296 9 + 0.077 5 0.4443+0.072 8" 0.716 3+ 0.093 7°° 1
2 Bacteroidetes Phylum 0.6714 + 0,086 1 0.5294 +0.0733" 0.2299 +0.064 1°° 1l
3 Tenericutes Phylum 0.005 6 + 0.004 8 0.0108+0.0117 0.0351 +0.038 2 "
4 Proteobacteria Phylum 0.0112+0.0109 0.007 7 £ 0.003 5 0.0134 + 0.008 5 "
5 Verrucomicrobia Phylum 0.005 7 + 0.005 6 0.0029 +0.0036 0.001 6 +0.001 7 1
6 Cyanobacteria Phylum 0.0039 + 0.007 3 0.0012 +0.001 4 0.001 5+ 0.001 K
7 Lactobacillus Genus 0.104 2 + 0.073 3 0.014 8 + 0.009 4" 0.2154 +0.129 8*" 1
8 Roseburia Genus 0.001 5 + 0.001 0.007 4 + 0.004" 0.0146 +0.0129 "
9 Lachnospiraceae NK4A136_group Genus 0.005 4 + 0.005 9 0.0352 + 0.027 8" 0.0231+0.0152 T
10 Ruminococcaceae UCG-013 Genus 0.002 6 + 0.001 9 0.007 5 + 0.004" 0.0151+0.012 4 "
11 Ruminococcaceae NK4A214 Genus 0.0023+0.002 1 0.0119+0.006 7° 0.004 5 + 0.0035 1
12 Lachnospiraceae Genus 0.000 6 + 0.000 5 0.004 2 +0.0023" 0.005 4 + 0.004 1 1
13 Desulfovibrio Genus 0.001 = 0.000 6 0.0029+0.001 7" 0.006 4 + 0.005 6 1"
14 Ruminococcaceae UCG-014 Genus 0.036 9 + 0.020 6 0.056 1 +0.0259 0.130 2 + 0.065 8" "
15 Alistipes Genus 0.008 7 + 0.004 2 0.016 +0.010 8 0.0021 +0.002 3“ "
16 Bifidobacterium Genus 0.0031 + 0.002 3 0.001 9+ 0.000 9 0.000 6 + 0.000 2 i
17 Clostridium leptum Genus 0.001 + 0.000 7 0.005 + 0.005 4 0.004 2 +0.002 9 1
18 Enterobacteriaceaep Genus 0.006 8 += 0.009 1 0.0005 +0.000 5 0.000 3 +0.000 3 1
19 Bacteroides Genus 0.0225 + 0.015 2 0.016 4 +0.0225 0.005 4 + 0.004 i
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LDA SCORE (log 10)

Cladogram

Figure5 Differencein dominant microorganisms between groups. A: Distribution histogram based on LDA; B: Cladogram. Samples of
the control group indicated by Z, samples of the TNBS group indicated by M, and samples of the TNBS+HQT group indicated by G

T DB U (AL A AE R AR KM 2

AR F M LEfSe (LDA effect size) i &4l
A HAT 3 2 AR SRR . A5 RERW], XTI
RIL 12 Aomt; BARIAURIL 11 N 2R, 1%
e R I 27 A5 2K . Porphyromonadaceae
(% BB AL 0 Bifidobacteriaceae (WUSAFE L) R
HILAE X REZH . AR B, XU B Be 8 BR AL
TE PN R EE, A0 R O A L ARG, R B
B, el/b PR RN M2, S AT S I
i W R EEER, AT, BEER
KL HE Bacteroidales S24 7 group (M &) -
Lachnospiraceae (&% J&). Rikenellaceae (it
W R Alistipes GRBFEJE), Ui B 117 5 5 P45
W R RGN AR EZAEH, EESHEAHT,
3% % R AP ASE Lactobacillus (FL B2 FF 5 &) -
Ruminococcaceae UCG_014 (J% |5 1% J&). Roseburia
(P KK &)~ Desulfovibrio (i ol i &), %M1
B VeSS I 9 VK A B AR . X e g B,
B 0] DA U g TE R TCAE A 2E R ) S e 4
[Esfipeyi

O F e 2 123720 LR AT T i 0% I Tk /K Ak

GV TR, WA AR, BRI IE AR,

FHIEA FH AR ER MR RER, Rl eZeREN
M AE, BEaRTE s IPER . SXT AL,
UL AR AT IR R 2 2 /b (P <0.05), X B4 )n
BEWLZ (P<0.01). FiRZGRREW, EEizmn] UL
HEmiE AR AE K

Desulfovibrio (Bt iyl 5 J8) A& — Fhim BR 25 ik Ji
W, CiRES B R S AU, B
RPN BB 22 S 1R R E R B R, 1
A2, Desulfovibrio FFE R E % (P<0.01). A
W7 & W, Clostridium leptum (CGRER FHE) 5 iE
RAERR IR AEA — 2 MR, Zhang 2591 f
C. leptum KB4 72 1% DGGE Lz 4 4 B
I AL 0 T B 5 1 BB 5 (1) C. leptum B 1) 4R,
R T S A A8 A R BB C. leptum MR A7 7E B
BES, #RIZEFNZ 5 UCIRAEMIK. R
HORIL, HE WD TG G £ 1 Clostridium
leptum CGREIAREE). R, &7 UC KR H
A DA A R A B

Ext AL, B4 Ruminococcaceae (J4 5
#J8) FEM L, Hd Ruminococcaceae UCG-013.
Ruminococcaceae NK4A214 . % #9 £ (P < 0.05),
Ruminococcaceae UCG-014 1 2 (H AN B 3% . A4
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L, %% 2540 Ruminococcaceae NK4A214 3,
/MMEAN B 2, Ruminococcaceae UCG-014 & 1 £
(P < 0.05), Ruminococcaceae UCG-013 1 £ {H K &
F o BB N I 1 4 i o KRR T TR A R R A
JE& I BRI B RAE AR B IR AT .

g b, WAL @ I i 18 P AR
FRACA T B8 1, R I8 A A1, AT R 4%
BT UC KIPER . It LA R S HE . 259
AR SR I 285G 2 o BT H I i 38 11 A
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TPk UC B Wl 9 BT, A 20367
H o (H T H A s 2R 8 6 A2 oo il 5 B 2 1w Flof FR,
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