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Abstract

To investigate the effect of ingredients from Liupao tea on the gut microbiota structure of collagen
induced arthritis models, rheumatoid arthritis model was established by injecting bovine type II
collagen into the tail of DBA/1 mice, and treated with Liupao tea extracts and gallic acid by gavage.
Both Liupao tea and gallic acid can ameliorate intestinal microbiota disorder. Liupao tea increases
the abundance of Alloprevotella, Muribaculaceae, and Alistipes in the intestine of a mouse model,
while reducing the abundance of Colidextribacter, Lachnospiraceae_NK4A136_group, Lachnoclo-
stridium, and Lactobacillus, with gallic acid increasing the abundance of Muribaculaceae, Clostri-
dia_UCG-014 and Alloprevotella, reducing the abundance of Lachnospiraceae_ZNK4A136_group,
Lachnospiraceae_UCG-006and Lachnoclostridium. Both of Liupao tea and gallic acid can certainly
correct intestinal microbiota disorders. The ingredients of Liupao tea and gallic acid can signifi-
cantly improve the structure of intestinal microbiota in mice with rheumatoid arthritis.
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INERZONTT A g, I RACEC TS R IRAE ], fE AR BN 2 477, Bh4 04 1500 4R 5, L4,
W BR BE” SLSUEAL T, fEA B RERIIEREE 1], NEERONERI RIS, Wit R
[ 7S A A MR IRE & TH BB Th R SRR A A O UESE /S B8 2% A B s IR FE AR (2] (312043
— B LR TSR ERIRRE S, (H SRR Y Re T FOR B HRIE, AR DAL 1
ANERHA, WO SRR AR DI RE T R ARG L 2L .

HEEIBAE 5T RE RA IR KA RN, AR PT RE 2 o BRI IR B ARk B B BRI —, AT
AP HEDIRAIE T AL )5 2 REARAS R AN AT e 5 W18 A LA O [4]. IR S 9ETT 4 (collagen-induced
arthritis, CIAYBE R I8 W H I 7 R ZKELS), S HEERERA R BB A E R Z 6], (HAFM
CIA BAY i g B R A B AP E A RIRE L 22 (7], WTE R FLERAT B . WA T TR B R XA B &
BERFFFR] 9], SIEF/NERAE, CIA BN REREHEREE . BmIEE. RRZFIEAE X1Va
A, ARTERE. CRGRKER. AFEEEE. UEE. Fra2wE. WA EE TR 2 2 [
WHIT A, AR IKEEEP < 0.05), 3 R ERZP < 0.01), RN 7ZIEEFAESGE, SEEREE.
POIRZE AT XIVa. BBRyNE B+ T, CRTKEE. NWNERERES M ELEEKY LA, CIA #
R AT fie e 1 A 5 i T TR A 5 A AN T A 2 R A28 RGE 5CT5 28 (theumatoid arthritis, RA)EIR[10].
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DBA/1 /R SZIR BRI S ST R, WF N B2 B I B R A M RO RE R, /N ER R ESGE RAE
WRIRFIR AR . DR T I B FRCEACH [ 1] [12], BAPIREZMIELE[13], SAHT TR
TR ARG RS, ik H] 7R T IR SE A L

2. RS
2.1. SEIGMAR)

NIRRT 10 NS, HEM PRI A R A F fE .

SN DBA/L /N, W H 5 I R SO SR s WA IR A & s FVF AT IE 5 : SCXK(75)2016-0010,

H il =Ea(YX-W-B408). & FHRF(YX-W-C202). IR (YX-W-B600). & fH & FE (Y X-W-B409)
LA, AR ARAR; A5Ea b IKIER IFA (7001). 584236 K7 CFA (7002).
A4 11 AR J5(20022), & Chondrex 2 rl; W& TR, BNERZERFHIARAR;

ME204E/02 HiFR°F, MRl - FER 2 (R ARA R, HT-1300-U i TIEG, JiM 2R
SEARFAWRAF: YTLG-12A A%T1ENL, B HRHEARA A .

sk S SRR WAL T RIEZ A TREARTEAR, BRIk 1.

Table 1. Feed formulations

= 1. RS

e E e e AR TR

2 (ER17] 2 ZR17]

ES/S 42% FERb AR 77.2%

7354 26% s 15%

oo 29% HE 0.06%

ik 1% JDEL ] st 0.01%

By 1% JIE R4 0.002%
e R 1% PR R A s 0.001%

22. EWAHE

2.2.1. HEE&E

FERAFREL 200 g 7N EEZS, DL 1:10 BORRE LMK, 7EWE /K 755 30 min, MTOAHEIEIE, K
BEELL 1S FENR LA B /KETE 30 min, FRI9E, SHMKISIER, REGZHFR, B T-30CHiA,
G THRTHN G TN BRI, BETIKFMEN&H.

2.2.2. LW TAMERENL

1) SE3E 24 H 7 ARk 1KE 20 + 2 ST DBA/L RN RAIAZE T HARRIEAFREZEN, BV K 4
4, [ 6 N, SRINIEFX IR, BRA, NERH. B TR

2) N ENMESE | S T/NEZRA 500 mg/d kg FIE, AT E TFER4L 50 mg/dkg 7&E,
Y5 1 o i 2EL R 7R 4 2 B AR AR 2R AR E |

3) Mg 11 B R 5 5 DBA/L /NG SRR AL B R R VA 5 56 4 9 IRV 7] CFA BN 58
AR IR IFA TRLOE T, EUKIRT AR EER AL, FUALRTRIZ N 30 2 8h, AR 1T AR
JE/CFA FLAEFIES DBA/L /N BIRAREE, & H/NRAST =N 100 plo & MPEWFR— G T 88—k %
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Table 2. Table of arthritis scoring
=2 KPRITOIER

P> i

0 TEALRERI K 0

1 CTRERIEIEM A, J5HET 2 o Bl R T
2 CURERIEEIEMAK, BT IS R B
3 CIRERELIENI, BRI T
4 LLPEREIEM K, T T B SRR

22.5. NRBBERER S

AR KBRS E B O B ARE TR, WEERERRS FEHILHELE T E T-80°CIRfF
FIE . JREUEE DNA, PCR #718, HEAT 16S rRNA B SCEEMEE K Mlumina JJF, SR 55/ 6738 H R
BT RN, T B RET 1T RN KT B R4S R 2

2.2.6. GEiHEFESR
M. FH SPSS16.0 #A4BEHATHHE 2, BHEAX +£s Fon, HBRKZET Z 00t A EWE, DLP<
0.05 fENESHBENM, P<0.0l NAWBEEEZER.

3. SRR
3.1. SER/PRA—BIERMEETKIER

LR AR, IEFEXT AN RS REF. IEIEH . BAOGE. siff REE W, B4R L
RN EE . DR RBMBOOLE, KED /N BUCRERS ™ LA AT 2 MR, S
HZIR: ANEIRITH SRR, RER, BREZ, ARIEE), RIKREAIGEE, RN R
BB TIRAL/IN RN SRS B, S, Ja e BEoC AL, M REG NEESR AN AR
HIgA TR, HAbS AN R ERG LT, HAREEER, WK 1

3.2. SEH/MRUERESM R

A T, B NERIR AR T IR AL/ SRR R B AL Bl A A BRAR L. BEAE I [ RE S,
/N AR R B AL B L™ LD S R, AT BRE S IR Wl RN RO RO o i, R
TRRAA BCE S 2/ R R BERE A S, (EURIFBCA BB VERG PN RAE D /N BB 2 ki
AR EIFRAARCR, WK 2(a) B 2(b); MEERE NEZRIGTTH 5 B8 TIRALBAR AL/ B ELm A2
A8ZDA, HEETIRAVDRIAERE, NEREIGEME, I 2(c).
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Figure 1. Body weight changes of mice
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Figure 2. Effect of Liupao tea components on toe swelling in mice
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3.3. LB/ RAEERH ISR

JB S35 T M ST A /N RSB ) I B R 2 A0 R A T I R, SRR B TR AT A 08 L ) B
R pERE RS WNTTKPMAEE, DN Bacteroidita =% K AZF#(K, Firmicutes =5 & B34 I,
JEBETE ] 5 AT T LUARL(F/B) Ha @ X R ZH A 0.54 B9 N3 2.38, 25 /NEERAKE TG, F/B 79
WEF 0.87. 1.09, W 3(a).

MWEKFRE, st iE4] Muribaculaceae =& 5, Lachnospiraceae NK4A136 group X, HRAIZ
Muribaculaceae =& H B F#f, Lachnospiraceae NK4A136 group = HEIF 5, AIBETHZR Muribaculaceae.
Lachnospiraceae NK4A136 group HUI5 R 75 50015 86 ¢ . 45 25N BB B & T IR 5 » Muribaculaceae
F T+, Lachnospiraceae NK4A136_group = F#(K. FAth R 45 it R A4 T84k, (HEA RIEE
2k, I 3(b).
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Figure 3. Effect of Liupao tea components on gut microbiota structure in mice
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