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Effect of Sanguisorbae Radix on gut microbiota in acute ulcerative colitis rats
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Abstract : This study is aimed to explore the protective effects and mechanism of Sanguisorbae Radix (SR) in treating acute
ulcerative colitis (UC) from the perspective of gut microbiota. Rats were divided into control group, UC model group,SR low
dosage and high dosage group. Acute UC model was induced by 3.5% DSS for 7 days,and then the extract of SR was given to
rats by intragastric administration. After 7 days of intervention, the body weight and DAI score of rats were recorded , pathologi-
cal changes of colon tissue were observed by HE staining, contents of inflammatory factors were detected by ELISA ,and the
changes of gut microbiota in rats feces were detected by high-throughput sequencing technology. The results showed that SR
could alleviate the weight loss and reduce the DAI score of UC rats (P <0.05) ;protect the morphological integrity of colon
tissue and improve the colonic mucosal injury in UC rats jreduce the level of IL-6,IL-18 and TNF-« in the serum and colon of
rats (P <0.05). SR could regulate the gut microbiota diversity significantly and restore the balance of intestinal bacteria. The
results indicated that SR might repair the colonic mucosal injury by regulating the gut microbiota of UC rats,which could play
a positive role in UC treating.
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PR R B UC B 1Y 3 T 35 L R A, of
REHE IE 5 I T S8 IR T B S 2, DA i
BREXS UC 19 A& 9 AR 7 A B 28 1 R H]

Hu#gi ( Sanguisorba officinalis L. ) 52 3% k% Bl 4y
JBZ A BAKE ), AR A2, B 1k I o i 25
SKCRE )28, W R TR L, R A, WL , A T, K K 2
Ui B s IR o DA, sty B LA 07 3R]
st = H 7 UK S e 7 45 1 R s UC
I RIAT AR R T UC &bl & 4, Hh
a7 UC ABILE] v A IR , A Rt — 2B A5

PR, % T g TR R E AR 15t 97 TR 45 W R ki i
rh VR T, AS IS 48R A T 76 3R AR B TR M
(dextran sulfate sodium, DSS) {5 5 08 K B 2 1 i &%
FAL, 3 3ok v R, S A A T UC o A
R T TR AR A, LU AT 25 0 B B R AR A
¥7 UC il R AE VR AL, Dy UC AHOCIRYT 259 1)
TPRARMEEE SR A2
1 #MR57E%E
1.1 3Xzh¥

SPF 2 jfetd: Wistar R, /&= 180 ~220 ¢, Iy
L SR, 2K 5 SCXK () 2018-
004, TAFRAELIRMEE 22 + 1 C, AHX A 45% ~
65% ,12 h/12 h B SS . Fr Ay sh Wy s s g i b
BB R A S0 3 Wy A A R, 394 &
3R 0,

1.2 {H 5

5RO B R A 28 ( dextran sulfate sodium salt,
DSS, KL CEYHARABRAF]) s M OB 12U
&R N REYHARARAF) ; AR R-Fra
(HE) Je o100 & (3 = KA AR 5 K
IL-6 ELISA {7 & KB 1L-18 ELISA 58] & ( Ht
BB ED B B A R 2 7)) 5 KB TNF-o ELISA
ik F & ( Thermo Fisher Scientific 2\ &) ) ; W 25 Hb ¥y
(dEst A= o By A R 7)) 2L BE R R 27 24 %
Bt £ 24 2 O 2 XTI IR ) 2043 48 5 gt pl R o s
YA Sanguisorba officinalis L. BIAE . HuMTFRE,
T70 °C 10 KA 2 W, HR 1.5 h, ok ig, A IF
JEWR 60 C TR A5 i F2 )

Centrifuge 5418 #1 &5 =X & 3 25 .0 L (7 [E Ep-
pendorf 24 7] ) ; Epoch FE#R{ ( 3£ [E BioTeK A H]) ;
Chemray 240 #14> [ g A= 4 43 B AL (R YIE AL A= A
FLa By A BR A 7))  PCR X (3£ [ Bio-rad A #])
[lumina Miseq Jil] F73F- 6 ( 32 [# Mlumina 23 7)) o

1.3 ERE5%RE

Wistar JCEHATIE W PEME SR 1 JH IS, BEAL STy
1EH X REH (control group, C) (HEEIZ (model group,
M) b g AE 57 2 45 245 2H (low dosage group of San-
guisorbae Radix, SR-L) F Hii #7557 2 45 25 26 ( high
dosage group of Sanguisorbae Radix, SR-H), &40 6
Ho TEHO BRI AR K, 155 750 20 0 b A 205 245 26
AR 3.5% DSS M 7 Ritifi, A% 8 Kig,
Mt AR 2520 5 HHE S 2457 M S O, o R 6 D
A2 B0 0.5 ¢/kg(SR-L) f 1.0 g/kg (SR-
H) , HABZHWE S 25 7 WK BRER K . S 4524 7
KIG , WO A7 22555
1.4 JERIETIESL( disease activity index ,DAI) {43

WEZEIFAC SR AT SR B i O
IS BESCHRIEST DAL PFS "' 0 DAL P43 A B
Vo3 ZEAEMRDE S Bl PP o2, IR BTa T FER
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10% ,2 4y R 10% ~15% ,3 43 & > 15% ,4
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1.5 KREMALTS HE £

A vl 2, Ze el [ E K G B IR
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S5l LY R, IF AT 95 RORS-PH AL G 5, (HE B
) il B WA R A I H OB RS
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J SN, % IR ACE 30 min,4 CF 3 000
rpm .0 10 min 73 EJR M. BOR RETmA R,
URA= BRER K P i N S, IS W A v i B 2 em,
REBOPRE, I AR B ER K TE KA IR SR il 45 10%
(m/V) S5 I RS KW, P45 W 2H 250 S Rk
TR IS, B O B G o s M S5 I 2 5 3K
Wk ] ELISA 32051 & 46 I 485 H - 1L-6 | IL-18 J
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AR CHEATY Y L PCR PR HEAT L bk AG I L 4l £k
KEnr, MRAE PCR =4k BE 04T 46 BEIRAE , AL
P o B S5 45 5 L 97 % 11 8 51 R 4B 8 30 47
YE4325 550 (operational taxonomic units, OTU) %] 43,
T 2R T o
1.8 SitZEDH

SR SPSS 20. 0 #4758 1143, 52 50 B dE >R
BRI+ BRI (v = 5) F%, SRR 207 2240 W A
PRI A 2% 5, LA P < 0. 05 HIW kA i it
25

2 #R
2.1 HxHREEEB R KRERER DAL 55
EEA

W 1 PR, 5 IEH A e, BRI 2 K R i
BETRE(P<0.01),DAI P43 FHE (P <0.01) 3 2454
THUIA YT E AR R AL 38 T B e DSS 8
UC KEAARTTE RIS (P <0.01) , 3 &Ik DAI
PIRIESr (P <0.05), LA 25 UL, s xF UC
KRR S A I BGEE R, WG SE 58 56 28
TEFER

F1 HBXSRBMEEFRKRIERER DALTAHHM (v£5,n = 6)

Table 1  Effect of Sanguisorbae Radix on body weight and DAI score in ulcerative colitis rats (; +s,n = 6)
Srd PR B DAL T4}
Group Body weight(g) DAI score
C 214.80 +11.20 0
M 169. 88 +9.86™ 3.72 £0.36%
SR-L 195.75 £5.42* 2.94 +£0.68 "
SR-H 213.27 £21.43** 2.11+0.37""

TE: HIERALHEE, P <0.05,P <0.01; SHAIA HLE, * P <0.05, * * P <0.01,
Note ; Compared with the control group,*P <0.05," P <0.01 ; Compared with the model group, * P <0.05, * * P <0.01.

2.2 gt R R K R A R SRR
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REIBEAS 3 , DR R B R A AR AR 2 , R B0 o i
PRI 22

B 1 tiastismiE SR K R A ARSI NE (HE 8, x200)

Fig. 1  Effect of Sanguisorbae Radix on pathological changes of colon tissue in ulcerative colitis rats ( HE staining, x200)
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Fig. 2 Effect of Sanguisorbae Radix on inflammatory factors of serum and colon in ulcerative colitis rats (; + s,n =6)
W SIEEA R, P <0.05,%P <0.01; 5HIHIZH L, * P <0.05, " * P <0.01, Note:Compared with the control group,*P <0.05,"P <
0.01 ;Compared with the model group, * P <0.05, " * P <0.01.

Shannon F§%4{ 1 Simpson $§ $§ 2 i & A A il A= )
ZAEE) EE 5 PR, Shannon $5 £ {H i K , Simpson
FERCEBIN, DL RE VS 1 Rl L K%
FEVEFR B3R 2, 45 . /R, A R 2 K B 3 o
Shannon $8 % i & FEAK (P <0.05) , Simpson 454 i

FIrE (P <0.01) R M ZHENE M. 45T
a7 e, SRR LU, Hi A 45 25 20 Shannon $5 %1
WEARR (P <0.05), Simpson 5 %0 3 FEAR (P <
0.05) , f&7nstatanxd UC K Uil i 2 HErEA —E
WA

2 FFEEE o SEMIEBMNTH (vt s,n = 6)

Table 2 The changes of « diversity indexes of gut microbiota (; + s,n =6)

ZH 5 Shannon $5%% Simpson $§4{
Group Shannon index Simpson index
C 7.69 £0.42 0.017 +0. 003
M 7.09+0.17 * 0.040 0. 008"
SR-L 7.24 +0.35 0.032 +0.012
SR-H 7.85+0.47" 0.024 +0.007 *

5 IER AL, TP <0.05, %P <0. 01 SHURL L, * P <0.05, " * P <0.01,
Note : Compared with the control group,*P <0.05,* P <0.01 ; Compared with the model group, * P <0.05, * * P <0.01.
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Fig. 4 Composition (A) and differences (B,C) of gut microbiota at phylum level
W HIEWA L, P <0.05,%P <0.01; 5HRI4 [L4, * P <0.05, * * P <0.01, Note:Compared with the control group,*P <0.05,*P <
0. 01 ; Compared with the model group, * P <0.05, " * P <0.01.
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Hdr, ZRFE T ] ( Proteobacteria ) A %t 35 & 78 &% 40
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i, HhaEfl g 2 SRR A B 22 7 (P <
0.05) o JERER ] SAUAF B 1] B 18 T A b B P
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B 5 SR AAR O o 7 UC BERL AL F/B
B W R (P <0.05) , 45T Hikiw J5 ¥/B {EA fir[nl
T, e rb g R i 45 25 TR e M2 S
(P<0.05)(WE4C).
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Wi IR J& Desulfovibrio N Oscillibacter 5 %F 4 & iib
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Fig. 5 Composition (A) and differences (B) of gut microbiota at genus level

T SRR AL, P <0.05,% P <0.01; 5L H A, * P <0.05,
0. 01 ; Compared with the model group,

laceae UCG-001 FI XL T # )& Bifidobacterium #H %
FEEEHEIN(P <0.01), BT HMGE, U LEE
HOAF IS 14 AL P <005, <0.00) S

*P<0.01,

Note ; Compared with the control group,*P <0.05,"P <
*P<0.05,""P<0.01.
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FR AR 2 2 A PR LA L R ARG = B R Y I K
o LA BZER R, Mt vl T UC K B 18 AT
5K BB RIS .l R A SR AR
B0 = B A5 K RV 18 71 B ) 1E 5 7K1 1A
A, AT LB S Wt G B, SR e
2.4.4 mEEBEL KRR T RBEESH

1. TNF-a & 5 52 1B AH K5 H TR IR KA & Prevotel-
laceae UCG-001 FI XL T # )& Bifidobacterium FH %
FRE 545 1L-6 IL-18, TNF-o 7 i 27 AH G, H
R IR QA U 18 8 5 TL-6 AH G 3%
(P<0.05,P <0.01); ZJE R[] AUFF 18 8 BB AT
EES IL-18 Mt (P <0.05,P <0.01) ; Iii

3T Pearson X RE I AU KRG AL WINFEIES TNF-a AHXPERE(P<0.05), DL 45
RIEH F IL-6 IL-1B. TNF-a 5 F LR REH  RE/R, WRFES W E IR AR AR

R3 MERRESRERTFHEXESN

Table 3 The correlation analysis between gut microbiota and colon inflammatory factors

ki

Microflora IL-6 IL-18 TNF-a
Proteobacteria 0.163 0.316* 0.106
Bacteroides 0.246 0.558* * 0.028
Desulfovibrio 0.111 0.003 0.557*
Oscillibacter 0.246 0.196 0.318
Prevotellaceae UCG-001 0.434" 0.033 0.136
Bifidobacterium 0.639"* 0.422% 0.224

ARSI, © P <0.05, 7" P<0.01,
Note ; Correlation analysis,*P <0.05,"P <0.01.

3 it
W 5 1 e i — L R 2 2 0 SR P
i 5 L, T KA 2 sy . hh

o3 TAF R R N, BAT 22 4 A 8% B /N
SRS A AETAYT UC SR8 M v B IR R 1
Hreg i A R 22, BA 1k IR T iR RE 8L
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1R EE IR, o ) X7 P 45 W 2 Wi TE iR T
YEM

AWFFEFRI 3.5% DSS { W1tk H] 7 Rifs S 4T
REEME UC BEAL, Jf AT & DAL 343 2H2UE
B R AARE A FKF-45J5 TR T T Huday v UC KR
J T AR R AE o 25 R o, b A T ) i 4
UC KM, AR DAT B 003, I 28 b K
KRS , RO i R A 285 S % i 42 o 11-6 | 1L-
18 S TNF-o /EJy i WY AE R A 7, i &2 5 UC 1y
PR UERR S VIMI S | R AR BIF 5 368 K I3 e 45
AL IL-6 1L-18  TNF-o £ i fEA TR, 25 5 /R
AR K SRULE M G5 A 4L TL-6 \IL-18 J TNF-o &
HIbE, M T U S E U B, BRI
SERFEW], Hkgrxd DSS J KRB UC A — & iR7T
YER, ATk UC /Y il 280E

REWFTEIEN A TE B RF45 1 5 UC ik i 2 B
AHICHE™ . FEJCH PR T, DSS 5 TNBS 5% (1
ANER UC SR B I T s ERE  ah, UC
T ERE R S R A, JERBE TR 1] 45 R L
T K, T3 AL AR T B R T T 45 TR R LU 3385 o, UC
A MBI E T RGO B Sh AR E N .
— ) UC 835 HEAT IR REAS AT, & BRS AE 1E i 250
PRREST R UC AEIRA I S8 22 A%, Uk WA o T BT
SEATE UC (1 A0 SRy h B E SR ER] . 1%
G 24 22 SR 7K R IIR AN AT Sl B 8 5 fi PR 422
L b A 2 5 3 5 9 5 Ml R R R 4% UC IR YT
F, ERTASBIMT R, AT R H e i 4
ARXF UC K EUAE A 1950 04 i 108 B R 2 1l 22 Ak i
177 437, 5 e 1 HbA X g T TR 2E A 52 e, 2
— LT RTIG YT UC (B L. B oE R B, A
RV K TE 21K R FU i 18 7R & 2B 2L, TR
TEZFEPERRAR, 2ot T FS , I 3B R G5 AL — o 2
FERRBIIRIE B 18 i F 2 FEVE IR ] g sy . S
ZH L, Hodqr vl B 52 8 Prevotellaceae UCG-001 1
SUESAT B & Bifidobacterium A% B (P <0.05,P <
0.01) , B FEREMLASTE F T ] ( Proteobacteria) K 3UAF
J& Bacteroides i B iR & J& Desulfovibrio 5 %F 3 (P
<0.05,P <0.01), @it AH PR oA itk — 20 k31,
Z5TE B 7] ( Proteobacteria ) . $ULFT 5 J& Bacteroides | i
WINEJE Desulfovibrio J Oscillibacter #HX} = & 5 2%
W IL-6 IL-18 .\ TNF-o it 2 IEAH DG, Hi AR P
RPN R B 2R 12—, HARR = 5 i 4
Z 55BN AR, 51 & RAED . BT R

Bacteroides i 5 Y8 i J& Desulfovibrio . Oscillibacter
PIHaA RS UC Ji i 48 Bk 28 0112202 Al i 4R
JiE b R BT BE . % R IR IR & Prevotellaceae
UCG-001 FIsUE; AT /& Bifidobacterium AR F- 5
45l 116 \1L-18 TNF-o & i 52 5RH 5C , -5 T S0 AH
SR G —3 7 | Prevotellaceae UCG-001 J UL T
W@ Bifidobacterium 45 5 M T A X = B 04 T+ im AT
FTORA fi TE AN 58 e s DI B, 8 R E SN, 8 Ml
TIAYT I, AL RAE 8RR X = B 8 ) 1E 5 20 5 1) [
], s b gy mT DL S R UC KRR i 18 o8 R 45
¥, IR s e A2, T 22 i UC R B 38 R AE AE
Ko

g5 bk, Hb A R BB E o 2% UC KU I T
REAS A ZE I8, VRO TR A 2 e, A8 52 RG I 5% o, 3 i
IBIT A UC, A58 X Hufi i3 UC 1 i 38 HL I
BT T RIEERDE, W o Mk iA YT UC B Il R I HH B
i AR —E B 2%

S 30k

1 Yashiro M. Ulcerative colitis-associated colorectal cancer
[J]. World J Gastroenterol 2014 ,20:16389-16397.

2 Prideaux L,Kamm MA,De Cruz PP, et al. Inflammatory bow-
el disease in Asia;a systematic review [ J]. J Gastroenterol
Hepatol ,2012,27 . 1266-1280.

3 Zhao M, Burisch J. Impact of genes and the environment on
the pathogenesis and disease course of inflammatory bowel
disease[ J ]. Dig Dis Sci,2019,64 :1759-1769.

4 Sommer I, Anderson JM, Bharti R, et al. The resilience of the
intestinal microbiota influences health and disease[ J ]. Nat
Rev Microbiol ,2017,15 :630-638.

5 Moayyedi P, Surette MG, Kim PT, et al. Fecal microbiota
transplantation induces remission in patients with active ul-
cerative colitis in a randomized controlled trial[ J]. Gastroen-
terology ,2015,149(1) :102-109.

6 Li W,Gao KL, Li JY. Clinical study on treatment of ulcera-
tive colitis (left half colon) with Bingji Diyu decoction for
enema[ J|.J Liaoning Univ TCM (1L T H BE 2 K24 4R )
2019,21(3) .25-28.

7 Wang Z],Li HX, Liang J, et al. Influence of Xuejie ( Risina
Draconis) combining Diyu( Radix Sanguisorbae) on mucosal
healing of ulcerative colitis[ J . J Beijing Univ TCM ( JL5TH
BEZG K2R R4) ,2013,36 :426-428.

8 Lei RF. Diyu Sanbai decoction enema with taking Chinese
drugs for 34 patients with ulcerative colitis[ J]. ] TCM Univ
Hunan (#§5F tp £ 25 K254k ) ,2010,30(7) :62-63.



10

11

12

13

14

15

16

17

18

sulfate sodium-induced colitis in rats via altering gut microbi-
ota[ J]. Front Microbiol ,2020,11:731.

Wu KN, Liang YN, Zhang DB, et al. Protective effects of cin-
namaldehyde on DSS induced UC mice [ J]. Nat Prod Res
Dev( KR F=WF5E 5 %) ,2021,33:1-7,40.

Chen Y,Lu J,Zhu SM, et al. Effect of Gegen Qinlian Decoc-
tion and it’s different compatibility groups on gut microbiota
in rats with acute enteritis based on high-throughput sequen-
cing[ J]. Chin J Chin Mater Med ( " [E tp 2542 35%) , 2020,
45.1406-1417.

Zhao H,Cheng N,Zhou W et al. Honey polyphenols amelio-
rate DSS-induced ulcerative colitis via modulating gut micro-
biota in rats [ J]. Mol Nutr Food Res, 2019, 63 (23):
€1900638.

Grice EA,Kong HH, Conlan S, et al. Topographical and tem-
poral diversity of the human skin microbiome[ J]. Science,
2009,324 :1190-1192.

Wu H,Yu XH,Wang HJ,et al. Effect of Tripterygium wilfor-
dii on intestinal flora in mice with ulcerative colitis induced
by dextran sodium sulfate[ J]. Chin Tradit Herb Drug( *p &
24),2020,51:387-396.

Stojanov S, Berlec A, Strukelj B. The Influence of probiotics
on the Firmicutes/Bacteroidetes ratio in the treatment of obe-
sity and inflammatory bowel disease [ J]. Microorganisms,
2020,8(11) :1715.

Tilg H,Zmora N, Adolph TE, et al. The intestinal microbiota
fuelling metabolic inflammation [ J ]. Nat Rev Immunol,
2020,20( 1) :40-54.

Shi MJ,Li RY,Zhang YB. Progress in signaling pathways in-
volved in the treatment of ulcerative colitis with traditional
Chinese medicine[ J ]. Prog Pharm Sci ( Zj2##EJig) , 2016,
40.610-618.

Liu B, Piao X, Niu W, et al. Kuijieyuan decoction improved
intestinal barrier injury of ulcerative colitis by affecting
TLR4-dependent PI3K/AKT/NF-«B oxidative and inflamma-

tory signaling and gut microbiota [ J ]. Front Pharmacol,

20

21

22

23

24

25

26

27

28

Vol. 33 25 TSR MG S 5 1 25 W R K R A A TR 1 5 T 1281
9 Sun Z,Li J,Dai Y,et al. Indigo naturalis alleviates dextran 2020,11:1036.

Zhu L, Gu P,Shen H. Protective effects of berberine hydro-
chloride on DSS-induced ulcerative colitis in rats[ J]. Int Im-
munopharmacol ,2019,68 :242-251.

Shen ZH,Zhu CX,Quan YS, et al. Relationship between in-
testinal microbiota and ulcerative colitis: Mechanisms and
clinical application of probiotics and fecal microbiota trans-
plantation[ J]. World J Gastroenterol ,2018 ,24( 1) ;5-14.
Arrieta MC,Madsen K, Doyle J, et al. Reducing small intesti-
nal permeability attenuates colitis in the IL10 gene-deficient
mouse|[ J |. Gut,2009,58 (1) :41-48.

Frank DN,St Amand AL, Feldman RA et al. Molecular-phy-
logenetic characterization of microbial community imbalances
in human inflammatory bowel diseases[ J]. Proc Natl Acad
Sci USA,2007,104 :13780-13785.

Moayyedi P, Surette MG, Kim PT, et al. Fecal microbiota
transplantation induces remission in patients with active ul-
cerative colitis in a randomized controlled trial[ J |. Gastroen-
terology ,2015,149(1) :102-109.

Zhu L, Xu LZ,Zhao S, et al. Protective effect of baicalin on
the regulation of Treg/Thl17 balance, gut microbiota and
short-chain fatty acids in rats with ulcerative colitis[ J ]. Appl
Microbiol Biotechnol ,2020,104 ;5449-5460.

Cui H,Cai Y, Wang L, et al. Berberine regulates Treg/Th17
Balance to treat ulcerative colitis through modulating the gut
microbiota in the colon[ J]. Front Pharmacol 2018 ,9:571.
Wu M, Li P,An Y et al. Phloretin ameliorates dextran sulfate
sodium-induced ulcerative colitis in mice by regulating the
gut microbiota[ J]. Pharmacol Res,2019,150;104489.

Zou JF,Shen YM,Chen MJ, et al. Lizhong decoction amelio-
rates ulcerative colitis in mice via modulating gut microbiota
and its metabolites [ J ]. Appl Microbiol Biotechnol, 2020,
104:5999-6012.

Wang W, Chen L, Zhou R, et al. Increased proportions of
Bifidobacterium and the Lactobacillus group and loss of buty-
rate-producing bacteria in inflammatory bowel disease[]J].J

Clin Microbiol ,2014,52:398-406.





