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Abstract: In this study, the preventive effect of Qing Brick Tea (QBT) water extract on Metabolic Dysfunction-Associated Fatty Liver
Disease (MAFLD) and Ulcerative Colitis (UC) in mice was investigated. 20 female C57BL/6 mice aged 8 weeks were randomly divided into 4
groups: Negative control group (NC), Model control group (MC), QBT extract Low dose (LD) and High dose (HD) groups. MAFLD and UC
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models were established in mice fed with high-fat diet combined with 2.5% DSS (Dextran Sulfate Sodium) free drinking water. Body weight,

liver weight, colon length, biochemical indices, blood lipid levels and inflammatory cytokine levels were examined. Histopathology of liver and
colon were observed. Compared with the NC group, the liver index of the MC group was 0.06, which was significantly elevated. The livers of
MC group were yellow and greasy which were filled with many large lipid vacuoles. And Colon glands were seriously damaged with a large
number of inflammatory cells infiltration. Compared with the MC group, the liver index in the LD group and HD group were significantly
decreased, both being 0.05. The color was closer to that of the NC group, and there was no greasy feeling, and the lipid vacuoles were
significantly reduced under the microscope. Colon length were 5.04 and 5.28 cm, which were significantly elevated respectively. The glandular
structure returned to normal and inflammatory cell infiltration was significantly reduced. The biochemical indices and blood lipid levels were
also significantly decreased. The levels of ALT (Alanine aminotransferase), AST (Aspartate aminotransferase), LDL-C (Low-Density
Lipoprotein Cholesterol), TC (Total Cholesterol), and TG (Triglycerides) in the LD group were 67.58 mmol/L, 44.36 mmol/L, 4.57 mmol/L,
7.61 mmol/L and 1.46 mmol/L, and the corresponding values in the HD group were 53.83 mmol/L, 28.05 mmol/L, 3.44 mmol/L, 5.87 mmol/L
and 0.68 mmol/L. The transcription levels of pro-inflammatory cytokines and the protein expression inflammatory pathway were significantly
reduced (P<0.05). In conclusion, MAFLD and UC in mice were effectively prevented by QBT extract, and its mechanism may be related with
inhibiting TLR4 inflammatory signaling pathway.

Key words: ging brick tea extract; metabolic dysfunction-associated fatty liver disease; ulcerative Colitis; inflammation

2020 4FV A4 (Asian-Pacific Association for the Study of the Liver, APASL) KAitarES, W ARkETEAS
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Table 1 Nutritional composition of common feed

4Fl(glkg)  AEEIAKI & /%
B 553 2212 61.5
iS5 51 459 1238
A 231 924 25.7
EheE 3595 100

* 2 SRANERRTER
Table 2 Nutritional composition of high fat feed
AFl(ghkg)  AEEALKI & /%

BRI 493.09 1972.36 438
iy 227.03 2043.27 454
=y 122.43 489.72 10.8
B 1 _ 4505.35 100

112 #HHh 5K

TREAKSED), BAAb B KR | B R 2 AU AR At SR MERRAR R EA (Dextran Sulfate Sodium, DSS), W4T
YESEN ~F]; ALT. AST. LDL-C. TC M1 TG MpEilifl&, 06T r @ by TR Fi . 1008 s,
T T2k KRB R AR S22 B PCR X744 SYBR Premix, T4 TR E RS AR AR PVDF JiE,
AR SRR IR A PR A 7] 5 RIPA 2R, 10T I 23S R A PR A 7] BCA H A E &R AIEL. p-actin
PUAFT Western Blot —#t, 2T B R4/ RAEVFBHARAF; TLR4 Fil NF-«B p65 (ser536) $ifk, M4TILRH
JIRAEYRH AR AR ECL R, T m nliEMER A IR R I A IR A A
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Fig.1 Mouse modeling and treatment schema

7E: QBT: HAEZKEMET; HFD:ZIERHIR, DSS: 2.5%H JRAEFEsh A koK.
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2 3RT-PCR Fr AR5 149751
Table 3 Primer sequences used for RT-PCR

A E AR L5 5 LRIk LR
p-actin TGCTGTCCCTGTATGCCTCT TTTGATGTCACGCACGATTT
IL-15 TGTCCTGTGTAATGAAAGACGGC GCTTGTGCTCTGCTTGTGAGG
TNF-a TCAACCTCCTCTCTGCCGTC GAGCAATGACTCCAAAGTAGACCT
IL-6 CAAAGCCAGAGTCCTTCAGAGAGA TTGGATGGTCTTGGTCCTTAGC
IL-10 TTCTTTCAAACAAAGGACCAGC GCAACCCAAGTAACCCTTAAAG

14 GitsEiE
K GraphPad Prism 8.0.2 AT Gt 0. SEERBHE R A B (x28D) For, PIALIRIIELLEL
KRR ZTT 20T, P<0.05 Ron R 3, P<0.01 FRoRZERitE.

2 @RS

2.1 FRFARAME RO

I R AT, BATKIUASSES S R 4 M EZLEVER AR LR, BR TR, RILK
RRE TR R, SRS Y RE (5 8, B3R 4 AT, PRSI 10 A PR >20%. K2
PEFER>0.1: 2528 S MR I VPO € R B bR, R WIS A /K SR Hh PRI S Pl 43350 Tl e AR

* 4 BRI S

Table 4 Composition analysis of tea extracts from QBT

e R LEA B AR £ WA R E Y% EFoNCEE S
MOLO006505 (-)-epicatechin 28.93 0.24
MOL006821 (-)-epigallocatechin-3-gallate 55.09 0.77
MOL002248 Gallic acid-4-O-(6'-O-galloyl)-glucoside 27.06 0.67
MOLO000492 (+)-catechin 54.83 0.24

7E: (-)-epicatechin: £JILEK%E; (-)-epigallocatechin-3-gallate: FILFEZE XA -FEAES; Gallic acid-4-O-(6-O-galloyl)-glucoside: &£

2.2 MAFLD #z UC FA£ AL By ok oh 4 22

MAFLD [H#RRI AT 43 N0 IR A PR, (L PR . SRRy, AR, o,
YA PR WL, (HIEH R 2 NS KR, R AR E Bi KT/ NSO e e A
DSS HAS A, SKIR AN 24 K. Wil 2 2R, BRI RATIE 2B B, FATIEAAE L (ATE
FRED BOIRALREIR, XIRARIATIESR 0y 0.05, BRI IEIRECNY 0.06, BRI AT IR R)T
i, SRR I S AR A, P 3 AT XHIRALNRE K B0y 5.72 cm,  TRERIZH W] R 4%, O 4.38 cm,
HEAmHLEEZETL, BARBOR T, RV RERIE . 207k S uE T L, —J7 i Al KR 4e fG i
WFE], 75— HSERFE MAFLD 2 R R0 HLE], {88 MAFLD 5 UC [R5 &I AU FE Rl — R/ BB | 2
o

23 FREZACERM TG /N B 4L 58 B A M
U 2A F1 2B P, Tk /K SRR L i B 4N Bt RO AP0 o e A R 2 B 1 0o R AL, TG U,
FHIEA RSO SRR EL B2 TR, 2109 0.05. &1 2C D/ ATIER) HE Jetl&l ), ZPREIR, HREA/KIRIH)

B et AL U T i B 2o Y /D TN . X R RS R /KR RE S A R =i R & A DSS
HRA 5 IR/ BT A2 o
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Fig.2 Effects of QBT on body weight, liver index and liver steatosis
i : NC: EFARL; MC: A LD: FHFKRMKNEH; HD: FRIKEMHH A, BRAR. AFHRRKRMA
AN RIFRER ARG #ovm;  BA AR s RIFARIG89 % 70; 5 NC 28481k, "P<0.001; 5 MC 4148, *P<0.05, **P<0.01; C.
SEATIEHE £ EB B (>00).

24  FREFZAEMIBE N BT o o Ko g 53 %

TS EAT AN B DA MBI E R . BOREPVR I RE SRS B35 PR ALK R B R 5L,
ELA7 ) SRR F ARSI e R W75 6 5K SR B g @i 3 % R T E2 A5 55HR - 2(Nuclear Factor Erythroid-2
Related Factor 2, NRF2) {55, Tt/ MRITUAERETE; )24 0 70 R BT RE A HENE 2 T R
IR FHB TR AR . ASEIORE A RIZH 30 1R/ R ThRE, R IUEEZIZH/NER & H ALT. AST. LDL-C. TC
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TG K& ERUEHXTRALR S EJt, AR ARKRIGREA =77 B B R H B RS, 45K 5
TR JXEEHERIR], BRI A RS/ ST Eh RE S LA 7 3 o
&5 /MRMERTDIREFNMAR K F

Table 5 Serum liver function and lipid levels assay in mice ( x=s, n=5)

NC MC LD HD
ALT(mmol/L) 27.5745.25 83.0846.67 67.58+2.07* 53.8343.56**
AST(mmol/L) 24.374.55 64.8510.77% 44.3646.50* 28.0542.92**
LDL-C(mmol/L) 1.0540.35 5.4940,13%* 4.5740.14* 3.4440.22**
TC(mmol/L) 2.7840.20 8.5040.36" 7.6140.22* 5.8740.40**
TG(mmol/L) 0.3520.02 2.2440.37% 1.4640.27* 0.6820.07**

7 : NC: JEwatiBia; MC: AR, LD: FAEAKIMIKHEA; HD: FEKIRMEFEH; BEF. 5 NC ik, #P<0.01;

RA

#P<0.001; "#P<0.0001; & MC HIb3%, *P<0.05, **P <0.01.

25 FHEEZLKBMIG /N RLE 4 5 Hils

SHAVRIRY) F HE Yeto RS 46 48 (0 B Beha . ARSZIORTft RN, SHRAMEL, KR
{RFE A AN SR S5 K B SRR AR LE B K, 4399108 5.04 A1 5.28 cm. HE Jeta gt R, itk
SERRE IR, BRI B> (B 3A~C) . IXEELERRE, FREAKIR e A TR m s N
DSS %3117 B &5 IR 2 2R 4545 o
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Fig.3 Changes of colon length and tissue structure of mice induced by QBT
E: AL BobREEMKE IR, 5 NC 481k, P<0.05; 5 MC 28485k, **P<0.01, ***P<0.001; C.-)» {4 M HE £ & (X200).
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Fig.4 Effects of QBT on inflammation related proteins and inflammatory factors in liver and colon
A ) RATHE TLR4 A NF-«B p65 #9& @ &%, B: ) fAFIEXZERF IL-6. IL-18. TNF-a. IL-10 89 mRNA K-F; C:
RLEM K FHF IL-6. IL-18. TNF-a. IL-10 45 mRNA K-F; 5 NC 4148, #P<0.01; 5 MC 4rb4%, *P<0.05, **P<0.01, ***P<0.001.
AR 22 (KT F FC R BB -t 5 MAFLD 1 9 RIS b A 25200, -yt A 4 M A B 22 ]
PR IE T, A iiE R GERE A0, K EBUR eSS REANUE, — 7 E BRI IE E Ry, —Jrm
S TG NI, BSR4 R, AT AE MAFLD (1% B2, Toll FE5244 4 (Toll Like Receptor, 4TLR4)
TR IRAAR I TR RS, 75| R JORE R Fp R B E P, yu B0 70 R B, = -G HrRE IS 40 TLR4
B SRR SR R NIRRT AR AR ATAE SRR, 5 NC 4L, MC /N BRUFFIERYT TLR4 F
NF-«B p65 [l ARIE =L L, AR e & H 7 IL-6. IL-18. TNF-o (SR RE LiE, M%HET
IL-10 (K238 N, KB MAFLD #HRFEH TLRAINF-«B JIER 5 @S (K 4A~D); 15 MC
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AALE, HD i TLR4 F1 NF-«B p65 & IIRIAEAG T N, (e R RIEEIIE T, MRHTHREE
3 R X EeZE R, L AKIRYI A S A DSS 5 S0/ BUHIE TLRA/NF-«B 15 5 I ER 10U,
It HLAESS IRl D R R 28 R I SRKY-, G iRt 28 DR R K1, AT RIS /I B A PR AN 225 i PR 8 S
7 (J&5).

ucC

EFag

5 HREZIKIZYITART MAFLD K% UC B4 FHLHIE
Fig.5 Molecular mechanism diagram of preventing affections of MAFLD and UC by QBT
E: QBT: HAFKRMWIEF; MAFLD: RiftAaXAE AT, UC: Stomttes M Gutliveraxis: MATHIR; TLR: Toll 4
ZAK 4y I @ mitsE; TNF: FPBIRLE F; MyD88: BitEnib s m 2k F 88; TRAF6: FFEIRLEFZik48 % %G 6; TAKL:
Feped KA T BsiE s 1.

3 Zhip

g5 PR, IR IS T HREAKIE TS RE B J5, /NSRRI A K 45 M S RE MG B 5 9], R
TEZRIKIRMIRE W A BT MAFLD Al UC M R4 . #E— B0 70 R BT #E 45 /K B4 e i ik 3] /) BT
TLR4A/NF-xB {5538, MmNz r0e 28 PRS2 7ok sSE8% MAFLD /e . ARFFERS T
MHFERAIEETY MAFLD 1 UC A RG&1E, NIRRT T AL RS (S JERE AN S8 M4 o

Bt I Ak
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