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2) 25 50 . XA KB R,
A 20 mg/ 32, M A B 2 mg/ 32, M — AL
B & 18 15 mg/ 32 5 IRIG R A5 I 24 U ESR T
A PR T Al B AL ; o A A (catalase, CAT) 4
JE TR 2 4 4k ) B (glutathione peroxidase, GSH-
Px) i E ALY (myeloperoxidase , MPO) #4Afk
W15 AL i (superoxide dismutase, SOD) ({4 4 (reac-
tive oxygen species, ROS) N ¥ (malondialdehyde,
MDA ) #5128 77 &5 W 1 e ot el AR BB A IR
w] 5 g 156 I 7 (tumor necrosis factor-a, TNF-a) .
141 % 6 (interleukin 6, 1L-6) | 141 % 18 (interleukin
18, T1.-18) Jiff Bk 42 % 7% (enzyme-linked immunosor-
bent assay , ELISA) #3205 & 1 17 36 st imibk A= ¥Rk
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Fig.1 Animal experimental model and groups
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2) IfiL 7 CAT . GSH-Px, MPO . SOD i {if 1

o /N BRARBE f5 B I, 4 °CS 0 (3 000 r/min, 10

min) , W ML, — 20 ‘CHEAF . 38 7] S A Il il 7
CAT .GSH-PX .MPO ,SOD fifi% 14 .

3) Jili 21 20 48 Ak N R B TNF-o, MDA L ROS .
IL-6 TL-18 Kl . — 80 “CUR A7 i fili 2H kR iy , 1k
A1 21 20 mg, B T 200 pL () PBS Z vh il h 513 5
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4) S /I BRA T 1096 46 7R B AR 2, IR AR
AL (hematoxylin-eosin staining , H&.E ) e {4, il /f
IR ), T s 5%

5)IRTE Z K B2 W 28 o BUIR fi% 2 FF i ad i, N
10135 Z& 17K 9 & 20 min, 288 0N 517 B 28 18K 3
A 20 min, A IFHRBUN R, K IR 48 5 V3 VR Tl
B K BRECR A R 30%, —40 ‘CIRAF & . &K
D, ARt 25 T M v 25 22 By Ui B8 2 2 R T PR
AR 37.32%.1.33% . 14.16 % .
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i 56 B0 3t 28 Microsoft Excel 2019 ik 17 %% 3 |
IBM SPSS Statistics 29.0 #f 17 4t 11 43 #1 , one-way
ANOVA (LA Z J7 225341 ) K H] Duncan” s&.LSD i
1725 5 W B TER S, LAV £ hn i 22 (2 £ SD) &
7~ B =8, i Origin 2024 22
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FH L2 AT 0, e e 2ok i 45 2 /0N BRSO 2 R
AR BT 5 NAM A, HEF 41/ Rk
JE AR LA 6 14 7 2 40/ BRUA R 51
$9(21.05+1.42) . (19.704-0.47) g(P<C0.05), CS %
2 W 1]/ B 0T b R A R 0, /0N R o o
AR T N 41 F HE 41, 56 6~11 Jil 22 7 i 3 (P<<
0.05), 151k CS B FE )5, CS 21/ Bl T & 1 T3 Ji
50 14 AR oA (19.76+1.14) g, S HF 4G
i E 257 (P=0.92), CSEZFHEFM b mFhE
TRAEAS , 4 Ji N /IS BRAR B a1 3 B b, (& AR ATS
fIRF N4, 2057 14 Ja 4 5t 53500 o (19.27+0.21) |
(19.3240.58) . (18.54+0.96) g, B FH LT N4 (P<
0.05) , {0 5 HF 41 & & % 22 5 (P=0.54, P=0.59
P=0.07) ; CSHF 4 & #F Ik T CS 4 (P<<0.05) ; CSLF
415 CSMF 41/ B 5 55 T CSHF 41, 5 3 4[]
Joi #2257 (P>0.05),
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14 B 4 i

LA LS CAT . GSH-PX . SOD £ 4= Wik 14 38
ik R ) A R 0% P S B R A7 5 A, DR 40 L 52
AL ; 13 E AL B MPO T J2 S Ak 4545 A JRRE I
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Fig.2 Effect of Fuzhuan brick tea extract on body

weight of mice treated by cigarette smoke
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Table 1 Initial and final body mass of mice

under different treatment g

wag P ﬁiy wikRR R
Group weight Final body weight Weight gain
N 16.7+1.2a 21.05+1.42a 4.35+0.93a
HF 16.940.7a 19.7040.47bc 2.82740.40b
CS 16.94-0.9a 19.764+1.14b 2.86+0.39b
CSLF 16.840.7a 19.2740.17bc 2.50+0.50bc
CSMF 17.6+0.8a 19.32+0.58bc 1.76+0.74bc
CSHF 17.0+1.1a 18.5440.96¢ 1.56+1.53¢

GSH-Px .MPO ., SOD #8455 N 20 AH b A, 34 52 90 5
FER(P<0.05), SKiERKIEYHESE G, mEH
CAT 3G ERS I, CSHE 40 TCS4 , £ R B %
(P<<0.05) , 35 N 4 il HF £ 4235 ([ 3A) ; CSMF
5 CSHF 44 /N BRI 7% GSH-Px #4936 1P 7 T CS Z1H,
IR T N, 22 78 HA M (P<<0.05) (K 3B);
CSLF ,CSMF 5 CSHF =41 Ifil i MPO 7 A T CS
20 (P<<0.05) , Hith CSHF #1438 N4 /K F-(P>>0.05)
([ 3C) s Rk 25K 32 e H I, /N BRI o SOD
WA Pr TR (B A CS 40 3 22 53 (P=>0.05) (A
3D) . MBI 3SR AT A, — i i W AR 255 AT LA o
CS Z& 58 /)N B H 3B 4Bt A Bl 7% 1, 738 s ATLAA
Bt S AL RE 7 A (R B R AT O A AL P T g, i — D
SERALIR IR B T, NiiE = CS Ab 215 E i bt Ak
it 155 P AR AT L R 1 5 | R 1 i 8 A A I S A7 o
23 TREFKRYWNEEEZTAE/NRITELRSR
R s tR & 2R

AL 20 SR 2R AE R T DL RS AR N
AR AR AR IR I, N S BCR AP . e 2
(%2) B, CSH/NRMIHA TNF-o . MDA \.ROS |
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Fig.3 Effect of Fuzhuan brick tea extract on serum enzyme activity in mice treated by cigarette smoke
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Table 2 Effect of water extract of Fuzhuan brick tea on oxidative stress indicators in lung
tissue of mice treated with cigarette smoke
JEFRER Group TNF-o/(pg/mg) MDA /(nmol/mg) ROS/(U/mg) IL-6/(pg/mg) IL-18/(pg/mg)
N 114.5049.27d 8.1741.98cd 20.28+7.88¢ 38.46+5.76d 93.14+0.94¢
HF 130.244-19.62cd 6.89+1.61d 19.44+6.00c 39.22+4.18cd 93.46+1.03¢
CS 192.75442.31a 14.55+3.47a 57.88+£17.75a 52.27+10.53a 102.8944.81a
CSLF 193.004=37.40a 10.3343.61bc 34.18+10.14b 50.36+5.85ab 94.74+2.45bc
CSMF 151.3249.69hc 12.604-3.96ab 32.63£9.69b 45.666.48bc 98.18+4.01b
CSHF 163.444-11.40b 7.55+2.34cd 26.94+5.96bc 45.56+6.67bc 95.06+3.54b

IL-6 1L-18 & it 3 T N 41, 22 5 1 3 (P<<0.05) .
CSLF 45 CS A Lh#g, /MUt 204U MDA (ROS | 1L~
18 H AL, ik 3 18 3% 22 5 (P<<0.05) , TNF-a . IL-6
FEER AR FE (P>0.05) ; CSLF 4 /s Uit 41 21
MDA .ROS.IL-18 & 5 N4 2 % A | & (P>
0.05), CSMF 45 CSA e, /N4 TNF-a,
ROS IL-6 . IL-18 & f A%, ik 3 1 Pk 22 |7 (P<<
0.05) , MDA & & 22 5 AN 8 3 (P>>0.05) ., CSHF 44
Hesd g, /N4l 2! TNF-a . MDA \ROS | 1L.-
6. 1L-18 & & ¥ A AL, ik ) W 3 22 55 (P<<0.05) ;
CSHF 41/ U441 MDA \ROS & 5 N 2 %A
3% (P>0.05) o H AT A, — & 7l i AR % 25 Be A &L
T CS AL F B B il 4140 TNF-o .\ MDA \ROS | IL.-

6 IL-18 & i Fh i , ik CS 3k B /)N BT 78 58 i e
A
2.4 TREEFIKRY T EE A E A 12 /R A 4H 42 9%
220

TE62F B AEE N B & B, N 45 HF 4/ B
Y] R Il B S, S5 40 585 R RBLN] HL 3k 1
A7, il e 24 R i 96 o S AR 45 4 R il e P Rl
TH BT 7E 2 AA) 5 /N R 4 20 S A T B IR e 2
LF B AT ] G MW JOR i K e (K1 4B) . CS 4
38 7 Ml 6 o S0 T it 6 TR R AN UL, i v [ B B
B il oA A A T o (T AA) 5 /N BRI AR &7
BB Z L A RIS i A0S R
FHRSE I Rz 27 A AN ) R B A I % 0 o It 4 e il 7
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sk, FR 43 i i e LAk iR e E AL (B 4B) . 5
CS 2B, IR AL A /K S 15 Ab P BB 7 ik Jili o6 P9
I A8 78 0P i, Bl 6 bR K ] BE A P Ay A, Hop
CSLF 4 5 CSHF &R 34 5 /I BRI U8 9

P

;, r‘t Sy X i“ :~_f;_ 2 =

P 4%, MR8 T R4k , CSLF 4H 5 CSHF 4H /) il
il S AWK A SR . /N BRI 2 4L R R | ARk
AKX CS BN U DL K S A i B —

T o T R TP

A AL PR /N BT U VDT The alveolar sections of lung tissue from mice in each treatment group ; B : 540 BRZH /N BUIT4H 2 2 <8 D)

Ifii The bronchial section of lung tissue in each treatment group of mice.
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Fig.4 Pathological section observation in lung tissue of mice in each treatment group (200x)

3 i #

I E M, CS B FmEMHEE S/ R ERE,CS
TR R REAR T N 105 AL A rb i AR 1 DA BB A0 4 H
=R MR Y Rk, DTS 300 B T A5 0] HE 4 B
FW(P<<0.05)", XK 2 45 AW A, CS 4k
PR AR/ BUAR BT I B B AIS , s KR b 3
A EE 22 5 3 (P<<0.05) o {51k CS R ER AT, 45
2 /N BT R 3 B e . B R B, O 6~12
A WS GAR BT S43E I 4.5 kg, o 13% 1Y
T A 5 A o 498 PR 3 10 kgt AR X TR A
JoT et (4 52 ) 5 1 3 AR R ) 2R A B R
MRS CSUUNRZARIR S HF 40 %2 57
(P=0.923) , 7R /N BRI AT REXT CS 8 1Y 8 53 HL
IO A R .

o5 — 7 HF 4N RUAERCRE R 47, 5 N4l
B AR BRI S, 5 12~ 14 IR BT i3 20
B AR b 2 L nl g, JLAR T R RGN (2.82+£0.40) g
5 N4 (4.35+0.93) g M FL B A7 7 35 22 7 (P<
0.05), X — R T i 5 ARG R PEIRIRCA K. 5
CS 2 HeHE , AN [a) 0] e AR A% A5 T 5 s /N BV o i L T
R AR N8 s R e CSHF 4, R R N 4
HCS U IfFAE R % 2 5 (P<<0.05) ,H5 HF 41t i
FEEF(P=0.073) . REEHE&HFE IR,
WA 2 Wy IR NMER TV PERE S i W s
KEBIA AR e br 0 A BF 5 RIATREE 25 £
SR NG RAR W M IE T i =

T MM 55 (CSVER —F B 22 LA IR &9, H
M5 8 AT RO & A 3 A SR B BORN R S

Mo CSHUEH T &K EY — Ak A E D
S5 L P E A T PR AL 0 A T A
S R ROS, HE T 525008 WA B AL B 1 &R
SGTIRE AL HARRIA - Pra b i Cangs e 1
Ik GSH) 19 #8 35 DL b 5C B 40 4 6 il (145 CAT.
GSH-Px.SOD %) i P9 8 BRI, X R fL -4
b2 G 0 R ABRIRES AR ALK TC 145 %50 Ik 2ot 1 11
ROS, e X FECA B GINE ., AR LB, CSH#
4 (cigarette smoke extract, CSE ) &b B2 il 4201k
EE, M CAT A1 SOD I 1 , [6] I 3E 48 5 A
F TNF-o 1 IL-18 i 2635 LA, 5 8040 i 462 405 f 4
UL AL AN P28 T K (GSHD) fl 6 38 ) i —
AN DNA 451457 , 30 i 06 p38 22 54 JFL T 1k 2 1
PG (p38 MAPK) Fl#% Hl T (NF-kB) 45 & JiE 5 5
%, 23 TNF-a X Z R 1 2 BRI, JE LA A 33
59 RE SN SR AE R 2 B I R AR (MPO)
TR T o I DR RS R R TFR R
B, 9t s ik CS 1L 1l 3 MPO 7K BRI 5 Tk
Befih g1 WK 2 S SR i 8 A LA B B B
S, BN PR PN 22 T A% A0 L 10 26 8 2 A AR Ak L)
KA MPO 75 i B 2

TNF-a fIl MPO 2 1iilll COPD f4C £ MR+, &K
W2 T CSHEEA S g il <, COPD 35 1)
TNF-o fl MPO & 3 FFi' 0 58 & B, A A Fh
PR T 38 2 Nrf2 38 B 0 ) CS 355 14 48010 0 R
RAE , 35 B AR A Bl 9 98 P8 W (bronchoalveolar
lavage fluid, BALF ) FlifiL & ' IL-6 . TNF-a & MDA
K TR 25 SOD I GSH-Px 1 iE#E2 Il PR
FEMAESE , 5 AR AR A b, W AR 41 & o T 1L -6
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944 %

TNF-o /K- & TR, X e840 5 COPD ) % 7k
K EEDIA G . MDA 16 LR A F R 38, -
V4 PN 405 85 1 5 R 4R A W A% TR 1)+ LA
M, 252N SR, 5008 B %
Z MR B IAH . 2 CS AL BRS , /N BUIH &B 6
MDA MPO ik @&, oh, CS 2% 5%
R ARGt 20 2 v SOD A1 45 e H IR S-# £ B (GST) 19
T PR, JF B T BALF 5 3 f R R AT
(MDA ) K2
VAR, A Z-18(IL-18)E R —Fh E E B fiE 48
YA P, 7F CS 5T 19 it 405 h 94 2 310712 56
o MR, 1L-18 i i 3k v] S 80U R b ke
I A8, PRI Bk 22 B 92 1 22 D COPD IR YT Y T 7 5
ST B s uE e, e v TR R T F 3
BALF H IL-18 /K- i 3 70 . sk — 5 i HL i
5% &I, CSE ] 3 2ok 00 2 e K 4 1 -1 (caspase-1)
W3 IL-18 MR, DTTT 51 & S A5 b 1 20 B A R 0
JLRE 3K R &8 CS 55 1) COPD MR T 254 #2
T EEARAES . (AR, CSTEAST AN
ROS A1 F Hh 560 B 218 LR A A543 , 34 R i 2
AR D O A W= B N ) [V A Z Rala ol < A L)
ROS, 3 F IE S AL 5 SR B 1L R S T g +F
S 2 A0, I OE LG A B S g R
CSE b3 7] i 245 5 ROS 1177 28 F1 NF -kB B30
I3 3 ROS ¥ B 75 5 NF -kB 417 81 351 A i b 28 00 it
A RO CSE 755 1 A A B 05 R 4 i v
25 L TR, CS KM 2 8 i i e R LR E Ak S 4t
ALY O 22 Bl AR R S I, B S R
TReREAG . ABFREE R, CS A #-F 80 RUA 5
It b T RN 5 I b EUR A (CAT .GSH-Px.,
SOD) i J7 it ZREAR, i E AL WG (MPO) 1% J1 38 .
JNERUB ZH 5 E T TNF-a 1L-6 . 11L-18 K & Ak i
AR AR MDA FROS #é i 8 35 1K, 168 CS R @& il
/N R A BT A8 3R 0 - A s R 5 I LT AR S A
B A3 JEL ) P S R 0 O T B S, 2 2
SCRE R b R R B (R BT 0 AE T A5k 2
FUERAE I . G ANl BE AR Bt SOK R HE B IS
ST S A Tl e, Horh CS R B8 Jo I 1 o f
Rt ZAE R B TR v 4, AR R
7% CAT .GSH-Px . MPO MDA .ROS .IL.-6 24§ 5
Vs o FH AT AR A K BRI CS BN B
i EA—EBEEEN. Bid ki, RELECS
T 8 I /0N BRI (g R T A T el | 0 JE vk A I

WIS o PRI, X T WA AR 2 T 5, P A 2 Dk
S e MR 55 BT SSOHLA 0 47 Y B 2 5
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Effects of extracts from Fuzhuan brick tea on repairing damage in
lung tissues of mice induced by cigarette smoke

QIU Yunlong', YU Lijun®

1.College of Agriculture and Horticulture ,Huathua Vocational and Technical College,
Huaihua 418099, China; 2.College of Horticulture/Ministry of Education Key Laboratory of Tea Science/
National Research Center of Engineering and Technology for Utilization of Botanical Functional Ingredi-
ents, Hunan Agricultural University , Changsha 410128, China

Abstract C57BL/6 mice were used to study the antioxidant and health-care functions of Fuzhuan
brick tea. Groups including blank control group (N), high-dose Fuzhuan brick tea gavage group (HF ), CS
exposure model group (CS), CS exposure + low-dose Fuzhuan brick tea gavage group (CSLF), CS ex-
posure +medium dose Fuzhuan brick tea gavage group (CSMF ), and CS exposure +high-dose Fuzhuan
brick tea gavage group (CSHF ) were set up. The effects of aqueous extracts from Fuzhuan brick tea on
body weight, antioxidant enzymes in serum, and oxidative damage in lung tissues of mice induced by ciga-
rette smoke were analyzed. The results showed that smoke exposure significantly reduced the body weight
in mice (P<<0.05) compared with group N and HF. Moreover, the activity of antioxidant enzymes includ-
ing CAT, GSH-Px, SOD in the serum of mice were significantly decreased (P<<0.05) , with a significant
increase in the level of oxidative stress indexes including TNF-a, MDA, ROS, IL-6, 1118 in lung tissues
of mice (P<<0.05). Severe inflammatory reactions occurred in both the alveolar and bronchial areas. The
body weight of mice administered with gavage of Fuzhuan brick tea increased. There were no significant dif-
ferences in the level of CAT, MDA, and IL.-18 between the CSLF group and the normal control group
(P>0.05). There were no significant differences in the level of CAT and I.-6 between the CSMF group
and the normal control group (P>>0.05). No significant disparities were observed in the level of CAT,
MPO, MDA, and IL.-6 between the CSHF group and the normal control group (P=>0.05). The sections
of lung tissues in mice showed normalization of alveolar septa, significant reduction in microvascular con-
gestion within the alveoli, and decreased inflammatory cells in the CSHF group. It is indicated that ciga-
rette smoke exposure causes severe oxidative damage and inflammatory response in the lung tissues of
mice, and the aqueous extracts from Fuzhuan brick tea have a certain effect on repairing cigarette smoke-in-
duced damage of lung tissues in mice.

Keywords cigarette smoke; Fuzhuan brick tea; oxidative damage; body weight; serum; lung tis-
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