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WE: KA FHFZE (Qing Brick Tea, QBT ) 7K M) s 4K #4148 X g 5 AT 5% ( Metabolic Dysfunction-Associated Fatty
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Pg 43 #Ho% AR B4 2.5% %) AR FLAREL4H (Dextran Sulfate Sodium, DSS) # W4k 7K 3 MAFLD A UC 424, 4l &,

&i@z\ FFE. KA. FFIEAA AR IEAT. ALRIE. KER T RENKF. 5 NC Ak, MC 24 SAFRELE4
RBEHA, A 006, ENFEBRE, HTTUREMREE; LMKEALLEM, AH438em, BLEMFL, Bkl
BIAPEE, KERM@IBRIE, 5 MC 448k, LD 484 HD 40\ SAT AR5 4000 K, 34 0.05, R E 4538 NC 44,
Tk, BTRRRZRARIRY ; SMREZEEK, 5514 504 42528 cm, MARLMIKE BT, SotkmieiziE
RER Y. LD AR 25 (Alanine Aminotransferase, ALT ). K 142 8245 284 ( Aspartate Aminotransferase, AST ).
1K % B 5 & & A2 B) B2 (Low-Density Lipoprotein Cholesterol, LDL-C). % A2 & & ( Total Cholesterol, TC ). -H & = Bg
(Triglycerides, TG) 4% 67.58. 44.36. 4.57. 7.61. 146 mmol/L, HD #84>%| % 53.83. 28.05. 344. 5.87. 0.68 mmol/L,
HREMAR. 5 MC 448k, LD 284 HD 40/ RAT K B F 4944 FoRK-F B KRB AR X & @ R X ¥ B F K (P<0.05),
I FREF IR BB A M MAFLD & UC, HAUH|T e 5474 KmAz 585484 .
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Abstract: The preventive effects of aqueous Qingzhuan tea (QBT) extract on metabolic dysfunction-associated
fatty liver disease (MAFLD) and ulcerative colitis (UC) were examined. Twenty eight-week-old female C57BL/6 mice
were randomly divided into negative control (NC), model control (MC), low-dose (LD), and high-dose (HD) groups. The
MAFLD and UC models were established by high-fat feeding combined with 2.5% dextran sulfate sodium in drinking water
ad libitum. The body weight, liver weight, colon length, biochemical markers, and blood lipid parameters of the liver, and
the histopathological characteristics and inflammatory factor expression of the colon and liver were determined. Compared
with that of the NC group, the MC group exhibited a significantly increased liver index of 0.06. The livers of the MC
group were yellow and greasy. Under the microscope, numerous lipid vacuoles were observed. In addition, the colon was
remarkably shortened to 4.38 cm, with a disordered structure, severely damaged glands, and significant inflammatory
cell infiltration. Compared with that of the MC group, the LD and HD groups had significantly lower liver indexes.
The livers of these treatment groups exhibited a similar color to that of the NC group and were not greasy. Microscopy
images showed significantly fewer lipid vacuoles. Moreover, the colons were significantly lengthened up to 5.04 and
5.28 cm, respectively. The glandular structure was restored, and inflammatory cell infiltration decreased considerably.
In the LD group, the alanine aminotransferase, aspartate aminotransferase, low-density lipoprotein cholesterol, total
cholesterol, and triglyceride contents were 67.58, 44.36, 4.57, 7.61, and 1.46 mmol/L, respectively. In the HD group,
they were 53.83, 28.05, 3.44, 5.87, and 0.68 mmol/L, respectively, indicating a significant reduction. Compared with
those of the MC group, the transcription levels of pro-inflammatory factors and the expression levels of proteins
related to inflammatory pathways in the LD and HD mice were significantly lower (P<0.05). These findings revealed
that the aqueous QBT extract can effectively prevent MAFLD and UC. The underlying mechanisms may be associated
with the inhibition of inflammatory signaling pathways.
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111 FBahin 54
SPF 2% C57BL/6 /N &, 8 Ji &, MM, W+
=k KSR Eh R, B PV AT S S
SYXK (58) 2022-0061, /B 5L 56 & BE 4k #E 5 -
No0.42010200007467 . 3 38 zh ¥ R} g SEF = Ik K
SIS L, mE SRR B AR, Bk
fic 5 i IR E AR (53.75%) AHEEE (5%). ¥4
M(20%). JHEREN (0.25%). HHE (20%). & h
(%) WHEEIIRA R, Rk E w2 A e 1% )
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kg TRFEARE R WAR 1 RIS 2.
1 TEANEFERSE

Table 1 Nutritional composition of common feed

SF/(gke) REEIAA E /%
BRI 553 2212 61.5
Jicy3 51 459 12.8
Eam 231 924 25.7
BHE — 3595 100

*2 BREAMEFRMTE
Table 2 Nutritional composition of high fat feed

SENgke)  HEEAA/K] & bb/%
BRIKA A 493.09 1972.36 438
B Jos 227.03 2043.27 45.4
EaRk 122.43 489.72 10.8
SRE — 4505.35 100

.12 #Hh5EA

R KLY, dwdb s KB F A7
BTt 5 R PEMM LS (Dextran Sulfate Sodium,
DSS), W F YESEN A #]; ALT. AST. LDL-C,
TC 1 TG R &, YT a4 TR
TP W SR G, T 2B KRB R A
H]; SEHE & PCR A& SYBR Premix, J T M

AR A R /A T ; PVDF I, 14T 7 3E R 54
YIRS AT PR 7] 5 RIPA 2480, T Ib st &3k
ERHARA R ; BCA S E &R & S-actin T
YR Western Blot 47T, 304 T B 2 4k 7k A= P R
i f BR 22 7] 5 TLR4 F1 NF-xB p65 (ser536) i 14,
W TV PR T KA B A R A R s ECL 252, W
T E R AR R A IR A .
1.2 FEUHESEL

Microfuge 20R fid ¥4 1% 2504l 52 [E Beckman
Coulter 22 7] ; IM-850 £ T REBEARAX, | AE 254X
PEAN A R A A5 Leico TP 1020 fit 7K M1 & Leico
EG 1150H A i B ML, sk R AR A A
904060 75 BL ) ML, 48 [E Microm 2 7 5 JJ 100 K&
TR, i T RHA R A F]; Biometra
TOne 96G = HAX , 45 [ HE S 73 A 35 A BR A 7 5
qTOWER 3G SEBS %% ) 72 & PCR X, f&[EHR 5 #r
IS PR ] 5 MP-8005 #5 4, Jb 5T Bl JT 15 B AX
AR A s ChemiScopemini AL, i) FIRL
ANF A R/ T s PHS-3C PH i, kS A3 1X
RN

1.3 LTk

13.1 FEERKRME R & BOREAE

50 g TFHEZR AN 120 mL ZE187K, Wb IS 4k
S 7% S min, I EFFF] 100 mL R 45, T4 C
UKFGIRAT % o X 2 W55 i 50 BT 7 e 2% 1 71
HEATGNEGR 10 g, WHCKE )T 4% 20t 50 pr e 9%
TR ERIBHER (%N 60 kg) WHERK 10g,
BPeE NBEH R 1667 mgkg s HE AR THIAR 3T 5 1 55 2807
BRI EES SN R PTHFIEN 1.52 g/kg-d).
AW T TS 06 a5 i 8 TR A OK IR K. mAE
38 025, 0.5 ghkg-de W4 (1) 75 1k 5 K 524
FAAE B ERKIC BT U, FVES dR e de i ks
HATHEE .
1.3.2 HPLCWE FAERKRBM G £ E R

HE AR E L AT SRR FE i, I DEVRBNAR, X )k
J& W sl AH 128 47 8 75 i< 10~20 min, $7JF HPLC
TAESS, R E BRI RS A%
WMBNAH: 0.1% WBEEE/K / 5 (CAND, BhEEVE: 5%
ACN, 5min; 30% ACN, 40 min ; 45% ACN, 45 min ;
90% ACN, 50 min ; 90% CAN, 60 min. il :
205 nm, 280 nm; JiE : 1 mL/min; i AEIER
XB-C18 ; #:if: 30 °C, fEI 2 Hd .
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% 3 RT-PCRETRIHISI¥F S
Table 3 Primer sequences used for RT-PCR

A B % AR LS LRcEIE 2]l
P-actin TGCTGTCCCTGTATGCCTCT TTTGATGTCACGCACGATTT
IL-18 TGTCCTGTGTAATGAAAGACGGC GCTTGTGCTCTGCTTGTGAGG
TNF-o. TCAACCTCCTCTCTGCCGTC GAGCAATGACTCCAAAGTAGACCT
IL-6 CAAAGCCAGAGTCCTTCAGAGAGA TTGGATGGTCTTGGTCCTTAGC
IL-10 TTCTTTCAAACAAAGGACCAGC GCAACCCAAGTAACCCTTAAAG

133 ERhhoyarkissh

S A6 /N BB FR T SPF LB E B, I
(240£05) C, HXHEE (50%~70%), BROGHETT.
ARSEIGRIE R T R RS ), T 20 CHRIBLRAT,
T T 4 CLRAT s =S AR IRAL /N R T DA A K1)
Bl (CIR2ESLIR I OIR ALY s TR NS S
FURNRR, YOG, EBRPOK: SokHziE—RE 3 1%
(AR T LU, IR BRI T 5

BE WL K 20 K 8 J& # C57BL/6 ME P /N B 20 A
LR 440: Wi CEmmRl + A KES,
Negative Control, NC). M2 (=fiE1HFE +DSS H
H1k7K, Model Control, MC). H &4 /KIEMLF &
4 (e FR +DSS H MR K +0.25 g/kg 1 7% 7K
R—HES, Low Dose, LD). mAlEH (GElamEFE
+DSS H B K +0.5 ghkg H ik 75 # B, High Dose,
HD), 45 H, @i 1.

/‘ |
[ I QBT
HFD
I 0% [ bss |

IR 24K
B 1 NRIEER AR E
Fig.1 Mouse modeling and treatment schema

i : QBT : HAZFKREMIEF ; HED: F 54 A4 7~
DSS : 2.5% % RAEFLERAN B WK,
1.3.4 N RIF 2 fe e fig &2 M

BHNRARREERHER G 12 h, ZEEEALE
K12 h, 2 B RIS S R IR BRE L, i
T 1.5 mLEP &, ZiEFFE2h )5 12000xg, 4 C
B0 15 min, FEIRASUSCER M5 J5 70 %6 T EP B i,
{#A7T -80 C. JFBIRAEERIKIK ALT, AST,
LDL-C. TC f1 TG & &
1.3.5 FFRAEFRECALE MK BN 2

iV Q1IN /A N i 9 e e o R0 04 N R AN
UBCE T 0K EIRAVEROM, BT T 2 8 0, R
RF R BT i BN I, TAE RS A 2% R P EAR
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SIS SE R G, Ve AR R K L AT L 2 25 i
PG, 5 BEGE AL M =42 —
W SE R [ E T 4% (m/V) ZEWEEF, 48 h 2 )5
TR AT B K G R AR B, 4 pm JEEED) .
HE e, WA g,
1.3.7 Western Blot#2 ) A 4041 # TLR44=NF-xB
p6589 & & KX H L

MRS RN RIFASAF S EA, F
FH BCA %3347 %€ & J5 17 SDS-PAGE HLUk, W%
FeNR% PVDF JBE, 5% ARZF998 M 1 h, — 5 H
4 Cik %, TBST P 3 ¥k, BK 10 min, HH —
Pt 1h 5, TBST ¥ 3 X ECL il Ese, KE
K%, iz H BG5BT 8% Tmage T 4347 H B9 & A A1
WS EAMKEHE. LREE 3 K.
1.3.8 RT-PCREMATAL Fatk i n b X E R T
B RIE

AL G, F Trizol 540 B4 L& 4H /N AT
HARRGEIH L 2 RNA 5 28R G e Ui 1
HEAT RNA Wi 5155 cDNA ; 1% A & e+
AT SR, RNAZFUIT: 95 C30s595°C 5 s,
60 'C 30s (40 NMEH) ;5 4% 65°C 5s, 95T 60s
FEF RS PCR =M iRt 4, 2 )5 M\ 60 C 42
MM 95 C(FHFFIRIE A 0.05 °C /). LA f-actin
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1.4 GitFaE

% F GraphPad Prism 8.0.2 #3474t i1 70 #7
SEIG PR R A + bRiEE (X £SD) Fon, WA
[F) P 35) B B 35 R FH B [RL R 7 22 40 T, P<<0.05 3R
ZREE, P<0.0l FREFWEE.

2 H#R5WHE

2.1 FHEIRAKBE R M

B SRR AR M, AT RIASZIGAE
FEZSKIRYD 4 Fh FEVEME R MR ILE R, KB
FIR, BILKREETFREEMILE R, S EN|
sl SE g 5., B 4 AT, A% DU RS T R
DHAEYIRIFEE >20%. K2R >0.1;, %S
BV E PR B SR B bR, R IR ZEK
SR T v A A0 35 T A A AR
2.2 MAFLDFUC K AL A thy ok oh #g 2

MAFLD HIsh¥i R nl 43 A0 E . IR S
B ALEY G SRR, R, B A
AU Hod, EE SRS NE W, HiEEFE
2N HEE KA, A AR =" Bi M /N

SR AR R e A DSS BRA A, S AN
24 d. Wil 2 RPN, AL /)N B E S 0
BRI /AR T E R O IEFR 30 B
HEEIER, XA ECh 0.05, BEEIZH 1)
HFHEF6 B0 0.06, #5578 21 (1) BT 40 40 i B K i o
L, PR AR BB R AR AR . B3 AT LK
TR /NS I K FE N 5.72 em, 1 A 70 21 0 55 4
fH, N438cm, HEMHALRLEMREL, RAEBIR
FREE, RGN REIRIE . %7k ST R
AL, 7 TH AT R W 4 3 A [R], 55— 5 T SR AF
4 MAFLD (1) 2 K 2 & s Bl MAFLD 5 UC
(0593 SR I s AU AE TR — RN A |
23 FREEKRYTG /N RATA RN
Wik 2a f12b Fras, T A A KR & K s
7R 2H /0N 51 € B A Y 2 B 0 O R ) R
M, Touw B, FEE TR S AR A A b R R B,
%179 0.05. B 2¢ /NIRRT HE ey, 45531
TR, TR K EER & B a7 & 2 N BRI
5 A R 25 R B/ AR A A, X e g SRR I ARG Ak
IKIEWRENE AT RCT = g & A DSS BEA S/
B JFF R I 7 3 2

x4 BEIZKREOHHRS S

Table 4 Composition analysis of tea extracts from QBT

ot K5 LEA) 4 AR A% KM
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
MOL000492 (+)-catechin 54.83 0.24
JE: (-)-epicatechin : & JLEFE; (-)-epigallocatechin-3-gallate : & ILRZZ A FEES; Gallic acid-4-0O-(6'-O-galloyl)-glucoside : 7%
AFBR; (+)-catechin : LA E.
% 5 IMRMFAFThEEFMASKFE ( mmol/L )
Table 5 Serum liver function and lipid levels assay in mice (x+£s, n=5)
NC LD HD
ALT 27.57+5.25 83.08 £6.67" 67.58 £2.07* 53.83 £3.56%*
AST 24.37+1.55 64.8510.77" 44.36 + 6.50* 28.05 *2.92%*
LDL-C 1.05+0.35 5.49 +0.13" 4.57£0.14* 3.44 £0.22%*
TC 2.78£0.20 8.50 £0.36"" 7.61 £0.22% 5.87 £0.40%*
TG 0.35=0.02 2.24+0.37" 1.46 £0.27* 0.68 £ 0.07**

JE: NC: EFATR4; MC: #A4; LD : FAZKIEMIKH &40; HD : FARKEMHHZH; EF. 5 NC 4k,
#HP<<0.01 ; ###P<<0.001 ; "##P<<0.0001 ; 5 MC ZBI3%, *P<<0.05, **P<<0.01,

51




MK E BB

Modern Food Science and Technology

2025, Vol.41, No.9

MC

a

b I *k {
0.070 1
|
0.065 - !
fany -
1#  0.060 | %
=3
& 0.055} ;;
~ AA v
H0.050 | A
= gy
0.045 -
L4 v
0.040 ! L ! !
NC MC LD HD

415
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Fig.2 Effects of QBT on body weight, liver index

and liver steatosis
E: NC: BRI MC: A4, LD : FAKKR
WA L4 HD : HFREF KR GHFLU; BAR. a F
TR G s BAT K ARIGGF570 5 b, FAEF KBS TR
AR 893570 ; 5 NC 414850, ###P<0.001 ; 5 MC 414818,
*P<<0.05, **P<<0.01; c. > AATIEHE & EE A (x200).
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Fig.3 Changes of colon length and tissue structure of mice
induced by QBT
Erao b REMK A KK, 5 NCAA W,
#P<<0.05; 5 MC a8k, **P<<0.01, ***P<<0.001; c.
R4 HE 3 & (x200).

2.6 FE I RE NI /N BT EF0 4 o 3%
a NC MC LD HD

TLR4 | emmm—

| 96 kDa

B-actin | I 42 kDa
NF-«xB p65| —— i‘—.i 65 kDa
(Ser536)

Pracin. | ———— >

b 3r ns CaNC
o == MC
E3 LD
I I HD
X 2
®
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oy
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p65

SR =]
c 150 il I NC
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ﬂg 50+ 1 HD
B sop
< 40[
g 30f[ E 4 s
g 207} & Eﬁ* o R A
N 10— G
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B 10 H
£ oos £
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H ¥R H

H bREER
4 BRESIKERYINBIFREF SRR EEXEB R
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Fig.4 Effects of QBT on inflammation related proteins and

inflammatory factors in liver and colon
E:a: N RAFBE TLR4 & NF-xB p65 49%& @ &iL; b :
ORI RE K JE B F IL-6. IL-18. TNF-a. IL-10 ) mRNA 7K
Fsc: DREMKERF IL-6. IL-18. TNF-a. IL-10 #)
mRNA /K-F; 5 NC iR, ##P<0.01; 5 MC 4Lk,
*P<0.05, **P<<0.01, ***P<0.001.,

4

& 5 SEFKRMWTFG MAFLD & UC K5 FHLHIE

Fig.5 Molecular mechanism diagram of preventing affections
of MAFLD and UC by QBT

E: QBT: HAFKRYIER ; MAFLD : RifiAe X A8
Wt 9% 5 UC @ B a 45 M X Gut-liver axis : MATHEIR;
TLR : Toll #%4k 45 IL : & @MeA~%; TNF : ¥ 3RL R F;
MyD88 : #iHF 5B £k B 88 ; TRAF6 : Mg 3Rt H
FRIMKEG 65 TAKL : $40AEKE T fEseE 1.

AR SR ORI 2 I WETE R “BF - i 5
MAFLD [ 59 Rl E J& 25 ) 56 2%« JiF - b~
T AR W TE AT JEE 22 18] PR O] 3B TR, >4 iy T 285 e Pt
AR, KR EURE W L &S R EANE, A
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LW i b A, 55—y T 2l ] i kot
AN HBERE, BECfE % 87, AT 2 4 MAFLD ) &
J&27#, Toll B 3Z 44 4 (Toll Like Receptor, 4TLR4)
ST AR AR OGRS AL IR, TE 5] R RO0E ) B
hREEEERY, ya SRR, LR
REBZ4MH] TLR4 15 5 8B = R B 7 S 1/ B
ARG AR Ve AW SRR, 5 NC 4L,
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