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HEEE: 0T LU 70 25537 DU A AL VIR V5 B0 3 T 135 44 T 6 K Bt 14 45 W % (ulcerative colitis, UC) 4 Jfd X+
FIE 5 gl BB AR e . 28 Hp [ R R R 2 R 25 F 9 BT A R 1 2 W LRI RO LR SR, DA 2,4,6- — il R T
2 (2,4,6-trinitrobenzenesulfonic, TNBS) & & i iy il £ UC K R AL, 2 44 55 B ML 73 4 1E & 4L A A 2 | PR 1 25 40
U e 21 (sulfasalazine, SASP, 0.5g - kg'). #5721 (HQT, 20g - kg™")- VO # FL4HL (SSW, 26g - k') AlJ 5 2 )5 41
(TXYF, 22g-kg"). HELAZH T RKIG, WK 52 FHRHE B 5 AL SE, FEHUEE I, HE e (i ok &R 45 I 4 U5 28 46
P FE S, B %o 9% W Bt 7% (enzyme linked immunosorbent assay, ELISA) I % Ifil & 77 ) J8 £R 5E Al T @ (tumor necrosis
factor-a, TNF-a). [140 il /- % 6 (interleukin-6, IL-6). 7141 fii /t % 8 (interleukin-8, IL-8) FITi %1 it % E, (prostaglandin
E,, PGE,) & &, {2 B ZE(H AL F 5 DNA, T 16SMiseqPE300V3-4 [X B 3 AT mi@ &5 00 K 745 5 E69, 5
T2 A LE, BH 1 25 SASP 411 IL-6PGE, TNF-a & 2 # FF K (P<0.05), 1L-8 7K BRI 8 i 3 (P<0.01); HQT 4
IL-6.IL-8 . TNF-a & & ¥ [# 1K (P<0.05), PGE, & & & 3 [#1IX (P<0.01); SSW AH 4 Fh RN 1 & | B BRAK, (E St 12
Z 5 TXYF 4 IL-6 . TNF-a & 5 F#1K, IL-8 . PGE, & & 1 [ (P<0.05). X 718 & B 7 5 1 45 55K, 1R A R
WS BB B R 78 0 S LR, W0l R SSW ZH>HQT 4H>TXYF 4 FEAS[a] ALl TXYF 4>SSW 4 >HQT
H; SR AL, HQT 4RI TXYF 2H B B Ah 28 22 UK, N A w8 & HQT 4>SSW AI>TXYF 4. 3R 44 75 %)
KBt M4 I 9 76 — iR y7 1B R, WA R8s UC K BRI ARAE BORS MR o, (HL7E #0198 £ 7 IL-6..IL-8 \PGE,+
TNF-a % B 45 738 3 A= 245 05 T, HQT WA I7 7 A T SSW A1 TXYF.
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Comparison of intestinal bacteria and inflammatory cytokine expression
in rats with ulcerative colitis after treatment of three regiments
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Abstract: This study was designed to compare intestinal bacteria and inflammatory cytokine expression in rats
with ulcerative colitis (UC) after treatment of three regiments, Huang-qin-tang (HQT), Si-shen-wan (SSW), and
Tong-xie-yao-fang (TXYF). After approved by Institute of Chinese Materia Medica Ethics Committees in China
Academy of Chinese Medical Sciences, UC in rats was induced by using a compound method (trinitrobenzenesul-

fonic acid plus ethanol). Rats were randomly divided into control, disease, positive control salazosulfapyridine
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(SASP, 0.5 g-kg"), HQT (20 g-kg"), SSW (26 g-kg'), and TXYF groups (22 g-kg™"). After 7 days of treatment,
colonic tissues and the blood were taken for various assays. Damage of colonic tissues was detected by H&E
staining. The levels of tumor necrosis factor-a (TNF-a), interleukin-6 (IL-6), interleukin-8 (IL-8) and prostaglandin
E, (PGE,) in the serum were detected by the enzyme linked immunosorbent assay (ELISA). Total DNA was extracted
from stool samples for analyses of 16SMiseqPE300V3-4 segment using high-throughput sequencing. The inflam-
matory cytokine results showed that compared with the disease group, the content of IL-6, PGE,, TNF-a in SASP
group were decreased (P<0.05), with the most significant decrease being the level of IL-8 (P<0.01), whereas the
levels of IL-6, IL-8 and TNF-a in HQT group were reduced (P<0.05) and PGE, content was clearly reduced
(P<0.01). The contents of four cytokines in SSW group were decreased, but there was no statistical difference.
While the levels of IL-6 and TNF-a in TXYF group were reduced, and the reductions of IL-8 and PGE, were
significant (P<0.05). The results after sequencing showed that microbiome species richness SSW group > HQT
group > TXYF group; the similarity between samples TXYF group > SSW group > HQT group; the species of
HQT and TXYF group have greater difference when compared to the disease group. The content of beneficial
bacteria in the intestine of HQT group > SSW group > TXYF group. Three regiments all have therapeutic effects
on UC, manifested by improvements of the signs and mental status of UC rats. However, in terms of inhibition of
inflammatory factors IL-6, IL-8, PGE, and TNF-«, and regulation of intestinal microbiome, the therapeutic effect
of HQT was superior than SSW and TXYF.

Key words: correspondence of prescription and syndrome; ulcerative colitis; inflammatory cytokine; intestinal

microbiome; high-throughput sequencing
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HmSAF  #EF (Scutellaria baicalensis Georgi)s
Aj #j (Paeonia lactiflora Pall). % H ¥ (Glycyrrhiza
uralensis Fisch) K % (Ziziphus jujuba Mill). b & J§
(Psoralea corylifolia Linn). A 5.5 (Myristica fragrans
Houtt)s FLBR T (Schisandra chinensis)s A (Atractylodes
macrocephala Koidz)~ B J¢ (Citrus reticulata Blanco)
Bi A (Saposhnikovia divaricata Schischk) 314 H 1t ¢
B2 R AT, RZE Y (Evodia rutaecarpa Benth)
WEE ST ERGR AT HRAF, LG EEERN
HHE2Zk . HQTSSW A TXYF /KI5 41 I8 SRk 7512
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09170726, i {5 i R 25 A R A |, B4 &R
6 (interleukin-6, IL-6) ELISA i 7] & (175 : EK0412, i
DU A8 A=) TR IR ), B R 8K F o (tumor
necrosis factor-a, TNF-a) 141 g /1 & 8 (interleukin-8,
IL-8) I ¥ i & E, (prostaglandin E,, PGE,) ELISA iX
& (525 4> % 9 D730561.D730509 F D730457,
WA TR TR IR 2 A]); MoBio PowerSoil DNA
Isolation Kit (Qiagen A #); 2xTaq PCR MasterMix (&
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1 77 5 (Beckman Coulter 24 #]); NEBNext Ultra |
DNA Lobrary Prep Kit (NEB A 7]); Agilent DNA 1000
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Kit (Agilent 2~ ); HT DNA-Extended Range LabChip
(PerkinElmer /A 7]); KAPA Library Quantification Kit 3¢
JE 2 &R 7 & (KAPA A #); Miseq®Reagent Kit v3
(PE300).Miseq Reagent Kit v2 (Illumina 2 & ).
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W, FFE B BTE S, ARG B IR

LW AR ERRE KRR EBNL NIEHE
20 BT ZH (BH 1245 SASP 4H CHQT 41 .SSW 41 . TXYF
M, BH10 R ERE3RIEIMREB S, HAHE%
Il R s N FH & 10 £5 47 552, BHE 25 SASP 4 0.5 g - kg™,
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AU oy A AR MR ST SR, SRR QR AT Re A A
RAE IR E 14, QTRUETEAFEARY 1Y 116 80— 5.
BE AL 326 R AT AR IR AR BEAT TS 58, i DR AE B
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Table 1 PCR amplification system, amplified primer sequence

and PCR amplification program. BSA: Bovine serum albumin

Reagent component Volume
DNA sample 30 ng
Forward primer (5 pmol - L") 1 uL
Reverse primer (5 pmol- L") 1 uL
BSA (2 ng-puL™) 3ul
2xTaq Plus Master Mix 12.5 uL
ddH,0O 7.5uL
Total 25 ulL
Amplification area Primer sequence
16SV3-V4 ACTCCTACGGGAGGCAGCAG
GGACTACHVGGGTWTCTAAT
Temperature Time
94 °C 5 min
94 °C 30s
55°C 30s 28 cycles
72 °C 60 s
72 °C 7 min
4°C End
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Figure 1 Microscopic damage of colon tissue of rats (10x40). Effects of three compound on colon tissue damage of rats. A: Normal group;
B: Model group; C: Salazosulfapyridine (SASP, 0.5 g-kg™') group; D: Huang-qin-tang (HQT, 20 g-kg™") group; E: Si-shen-wan (SSW, 26 g-kg™)
group; F: Tong-xie-yao-fang (TXYF, 22 g-kg™") group
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Figure 2 Effects of three compounds on concentrations of interleukin (IL)-6, IL-8, tumor-necrosis-factor (TNF)-a and prostaglandin E,

after 7 days oral administration on ulcerative colitis rats. n = 7, x + 5. “P<0.05, “P<0.01 vs normal control; “P<0.05, #P<0.01 vs
PGE,) after 7 day 1 admini i 1 i liti 7 P<0.05, "P<0.01 1 1; *P<0.05, #P<0.01

model control
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Figure 3 Multy samples shannon-wiener curves. The abscissa
represents sequencing depth, the ordinate represents the Shannon
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HQT group in dicated by H, samples of the SSW group indicated
by S, samples of the TXYF group indicated by T
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Figure 4 Rank-abundance graph. The abscissa represents the

grade of OTU, the ordinate represents the relative percentage of
sequences in some grade. Samples of the model group indicated
by M, samples of the HQT group indicated by H, samples of the
SSW group indicated by S, samples of the TXYF group indicated
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Erysipelotrichales) 1H 7 [X & B (o-Burkholderiales) 13
220 (P<0.05), XA B H (o-Bifidobacteriales)
18 2 /> (P<0.01), SSW A TXYF 41 i AT 1 H
(o-Enterobacteriales) ¥ i 2 ik /> (P<0.05), HQT 41 &
EWN (P<0.01). ERKE b, 5B LL#, R
HQT 481 TXYF 41 FLAF % B (f-Lactobacillaceae) 3
Y /b LB MR E Bl (f-Lachnospiraceae) ¥4 i1, SSW 41 )%

Table 2 The rat got microbiota diversity indexes in various
groups. Samples of the model group indicated by M, samples of the
HQT group indicated by H, samples of the SSW group indicated

by S, samples of the TXYF group indicated by T

Sample ID Chaol Goods-coverage
Ml 354.405 513 0.996 026 379
M2 360.492 180 0.996 205 22
M3 305.227 619 0.996 529 369
M4 406.048 662 0.995 869 893
M5 365.138 911 0.995 808 417
M6 281.167 701 0.996 998 826
M7 392.794 182 0.995 830 772
H1 273.555 184 0.997 233 555
H2 287.300 451 0.997 557 704
H3 213.217 051 0.997 820 377
H4 200.386 930 0.998 010 395
HS5 325.390 529 0.996 926 172
H6 198.509 215 0.997 976 862
H7 266.402 599 0.996 926 172

S1 331.671 889 0.996 467 892
S2 282.801 068 0.996 831 163
S3 353.940 149 0.996 065 500
S4 330.909 408 0.996 685 855
S5 398.245 867 0.995 568 099
S6 312.994 363 0.996 607 612
S7 409.296 461 0.996 305 818
T1 171.804 821 0.998 463 086
T2 221.310 665 0.998 133 348
T3 195.074 333 0.997 730 956
T4 166.419 063 0.998 228 357
TS 204.667 626 0.998 083 049
T6 204.015 515 0.998 485 441
T7 170.546 242 0.998 524 563

25 3RS B IR IR B (f-Prevotellaceae) 3270« 7=
B AT B BF (f-Alcaligenaceae) 3 I (P<0.05), LA HQT
AR B 9 235 (P<0.01); SSW ZH A1 TXYF 4L AT i
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F N (P<0.05) 8 ER B £l (f-Peptococcaceae) i 3 ik
/b (P<0.01); HQT #H A1 SSW £H ¢ 14 & &} (f-Rumino-
coccaceae) = B 14 0, TXYF 4Lk . 7E )& K7 L,
A4 b, HQT 41 TXYF 4 AL R # )& (g-Lacto-
bacillus) F FE />, SSW 4 ) 2 ; 3 ¥ &K g (g-
Prevotella-9 . g-Prevotella-1) Y398 />, HQT 4 /b it 3%
(P<0.01); SSW 41 TXYF LU B J& (g-Bacteroides)
% b (P<0.05), HQT 414 52 48 s 3 41988 F 1 )
(g-Ruminococcaceae) ¥ . 3 ¥ /> (P<0.05), I A,
TXYF 4l g-Ruminococcaceae-UCG-005 iz A i 3% (P<
0.01). HQT 4 . SSW 4H g-Ruminococcaceae-gnavus-
group F- LU /DB R (P<0.01); 3 HWEAT & (g-Bifi-
dobacterium) B ¥ W J& (g-Eubacterium-xylanophilum-
group) Y18 Z /> (P<0.01); HQT 4L M1 TXYF H % K
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Figure 6 Microbial community bar plot by phylum, class, order, family and genus in four groups. Samples of the model group indicated by

M, samples of the HQT group indicated by H, samples of the SSW group indicated by S, samples of the TXYF group indicated by T
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Figure 7 Heatmap diagram of 28 samples. The horizontal and
vertical coordinates represent the sample name. Samples of the
model group indicated by M, samples of the HQT group indicated
by H, samples of the SSW group indicated by S, samples of the
TXYF group indicated by T
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Figure 9 Cladogram. Difference in dominant microorganisms between four groups. Samples of the model group indicated by M, samples

of the HQT group indicated by H, samples of the SSW group indicated by S, samples of the TXYF group indicated by T
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